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OU 
-these are your aceessY1lé* 

Recording Tapes 
A complete range of recording tapes is 
available and the following can generally 
be supplied from stock. Si aphonie Grade 

A " High coercive tape- per 1,200ft. 
spool, 35/ -. Simphonic Grade " B " Medium coercive tape, 
Per 1,200ft. spool, 25/ -. G.E.C. Grade " A " tape, per 1,200ft. 
spool, 30/ -. E.M.I. Grade H65A Low coercive tape, per 1,200ft. 
spool, 35/ -. E.M.I. Grade H60A High coercive tape, per 1,200ft. spool, 
35/ -. Scotch Boy Grade MCI -III tape, per I,200ft. spool, 35/ -. 

Spare Tape Spools 7in. diameter standard metal 
spools, capacity 1,200íL, 4/ -. 

5in. diameter standard metal spools, capacity 600ft., 3/6. lin. diameter 
plastic spools, capacity 1,200ft., 4/ -. 

Microphones 
The microphone illustrated is the standard 
one supplied with the Simphonic 2B Re- 
corder. It is a crystal type hand microphone, 
and has a particular appeal because it is 
ideally suited for speech applications with 
small recording equipments. Chief char- 
acteristic is its high sensitivity at compara- 
tively low cost. Complete with 9ft. screened 
lead and jack plug, £2.10.0. 

SIMON SOUND SERVICE 48 -50, GEORGE STREET, LONDON, W.I 
Telephone : WELbeck 2371 (5 lines). Grams : Simsale, Wesdo, London. Cables : Simsale, London. 

Tape iitilïtlìtq l' hi 
This special preparation is available to 
facilitate the splicing óf broken plastic 
recording tapes. Dries firmly in a .1-61,4 

seconds. Glass rod fixed into hottlé cap 
for easy application. 

Alit 
bottle, 4/9. 

Type Alit Recú,ñt - 
mc tic,U 

for use where a higher standard: 
of quality than' is ohtai,liéd 
with tti crystaltypé is demanded. 
Useful as a general purpose 
microphone for Public Address 
work as well as many other 
applications. Sensitivity ap- 
proximately the same ar. the 
crystal type, and this micro- 
phone has a substantially even 
frequency response up to 6,000 
cycles. Complete with heavy 
cast base, 9ft. screened lead 
and jack plug with built -in 
transformer and muting switch, 
£7.5.0. 

THE Chassis People 
:á The prestige of Armstrong 

chassis is firmly based upon many 

years of constant endeavour 
to produce reliable and efficient 
receivers at an economical 
price. Our present range of 
chassis will even further advance 

the already high reputation 
enjoyed by our receivers. 

We are, delighted to give demonstrations in our showroom and 

our iRüstrated catalogue will be gladly sent on request. 

*Astral 

+ 
I 

t, 

.?. 
k......_...._!. 

MODEL EXP 12513. 14 -VALVE ALL -WAVE RADIOGRAM 
CHASSIS. 5 wave bands covering from 10.9 to 550 m. and 800 

to 2,000 m. R.F. pre -amplifier. Two I.F. stages with variable 

selectivity. Bass and treble controls. I5 -watt push -pull output. 
For A.C. mains. E36.15.0, plus P.T. 

MODEL RF 104. 10 -VALVE 
ALL -WAVE RADIO CHAS- 
SIS. 4 wave bands. R.F. pre- 
amplifier. Two I.F. stages 
with variable selectivity. 10- 

watt push -pull output. For 
A.C. mains. E24, plui P.T. 

MODEL EXP 73. 8 -STAGE 
ALL -WAVE RADIO CHAS- 
SIS. 3 wave bands. Variable 
selectivity. Fly -wheel tuning. 
8 -watt push -pull output with 
negative feedback. For A.C. 
mains. E17.1S.b, plus P.T. 

ARMSTRONG WIRELESS & TELEVISION CO., LTD. 
Wariters Road, Holloway, London, N.7. Tel.: NÓftth 3213 

RIGHT FIRST TIME! 
Trial and error is a costly and often disappointing 
business. For too long the radio amateur has 
had such methods forced upon him by the high 
cost of test instruments. The RADIO MAIL 
RES /CAP. BRIDGE has changed all that. For 
31/6 he now has at his command an instrument 
to check each component before use, and ensure 
100°á results. 
THE PRICE OF 31/6 COVERS THE COMPLETE 
KIT FOR THIS SELF- CONTP.INED INSTRUMENT 
5 Megohms- 50,000 ohms 50 mid. -.2 mfd. 
100,000 ohms -1,000 ohms I mfd. -.01 mid. 
1,000 ohms -10 ohms .CI mfd. -.0005 mid. 

NO CALIBRATING 
The panel bears six separate scales, one for each range, 
ready calibrated in ohms and mfd's. for direct reading. 
Each range is fully variable, covering all intermediate 
values. 
New components, specially selected for accuracy. 
Instructions and diagrams for easy assembly. 

Prompt delivery. Cäih with order or C.O.D. 
Post and packing, I /d. 

tiAitiO MAIL g 
4, 

NOTTINGHAMET, 
Stamp with all enquiries, please. 

L- 
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This is BlitairM famous power 
fr:wxn:5'.rc 

years the favorite tube of 
amplifying tubse 

laboratories; 
acknowledged 

a in every country 
and reofathe world to be the finest tetrode ever ynade It scar. 

the re tly used in the Leak, Williamson. Radio Craftsmen and other fine amplifiers. 
The k ree is a versatile power tetrode with a number 
of useful applications. It may be used in the nntput 
stage of an sud- -frequency power snlpidier. either 
tetrode- connected for maaimunm sensitivity and power In 

output or anode- s.unneeted for high finality working. transmitting 

up to :30 
Mc/ it may also be used as an o'eillatorfor 

as a 
frequency amplifier d,,, 

A suitable h 
slope, 

indirectly 
heated lie o 

either s 
n .poil 

audio 
KT66 
oper- 

ation and may he employed 
as pa 

sil pull radin caper hgned grids 'Ihi, alignment beam 
lises 'n the screen and grids rode power conversion g 

for the highest possible stnmctien high orders 
ferry. lt,th tt 

n fined con- with low screen dissipation. mid 
he 

anode 
obtained stained to dissipate 25 

wtsm ,he 
life performance. watts 

` "tt u ash with reli- 
able 
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74111 "Ocras 

9EEATING CONDITIONS 
Single Vale 

A.F. Arnpgf8v rrrsw. r. a 1. 

THE FAMOUS KT 66 ... IN USE ALL 
OVER AMERIC. \. AND ACKNOW- 
LEDGED TO BE THE FINEST BEAM 
TETRODE EVER MADE ... IS AN 

sr. I VALVE MADE IN ENGLAND 

The photographic reproduc- 
tion is taken from literature 
published in America by the 
British Industries Corporation 
and gives an entirely un- 
solicited tribute to this fine 
valve. 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE. KINGSWAY, LONDON. W.C.2 

Im proved 

MINIATURE F.F. 
TRANSFORMER IFT. II 

yd 

Is 

10 

5 

a 

3 

a 

Is 

We do not feel that we can make any further 
improvements on this I.F. Transformer, as 
we now offer you the highest possible quality 
at the lowest retail price of 12/- per pair. 
Our New Transformer has : Litz wound 
coils, Silver Mica Condensers, Iron Core 
adjustment and Four Solder Lugs. 
For complete details of this and other 
products send 9d. for general catalogue. 

smannumommmin 
1uIuIuuuuuuuIuu1uu11Iun 
11111' RESPONSE CURVE OF !MI F STAGE 

INCORPORATING F711 22E061:- :cum 
MEW aoo....om r. .e... 
smommommarnmas 
,,,,,,1,,,11,,,,,,V,,,I 

111\ 111111 MIIll \IISM 
11111111\IIIMEMMII 

9 -6 3 a6RCS S 

0E71-WING 

e6 9 

SCHEMATIC 
DIAGRAM 

2 3/16D 

1...2 /3a+1 

CHASSIS 
PIERCING 

DENCO (Clacton) LIMITED 
357/9, Old Road, Clacton -on -Sea, Essex 

The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know that the efficiency 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 47 feet 
of solder, costs 5 / -. 

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

MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS 
AVENUE. HEMEL HEMPSTEAD. HERTS. BOxmoar 3636 
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* NOW READY 

The kywaíy 
TAPE RECORDING MANUAL 

Complete Building 
INSTRUCTIONS 

for making a 

DE LUXE TAPE RECORDER 

36 pages packed with inform- 
ation, drawings, plans and 
amplifier wiring diagrams 
PRINTED ON HIGH QUALITY 

ART PAPER 

Direct from : 
FRITH RADIOCRAFT LIMITED, 

LEICESTER 

3 PO 6 PLIIS 
ST 

3d. 

OR THROUGH ANY OF 
W. H. SMITH & SON'S 

BOOKSTALLS 

PRACTICAL WIRELESS May, 1953 

REDUCED PRICES for SKYWAY RECORDING UNITS 
Increased manufacturing facilities have made possible substantial price redúe- 
tions on the RECORDING UNIT in either kit or complete form. We are now 
also able to offer kit parts separately or in sections, to meet the needs of those: 
who already have motors and recording heads on hand. Easy payments are 
also available. 

RECORDING UNIT 
Recording unit kit, all parts except 

Cash Price Deposit Monthly pmts. 

motors and heads ... .. £5.15.0 £2. 0.0 4k at £1.0.0 
Recording unit kit, including motors but 

less heads £9. 5.0 £3. 5.0 7 at £1.0.0 
Recording unit kit, including motors and 

heads ... ... ... ... ... £15.15.0 £5. 5.0 12 at£I.0.0 
Recording unit complete, wired and 

tested but less tape and reels ... ... £18. 0.0 £6. 0.0 12 at £1.3.0 
Recording unit with tape and. reels ... £19.19.0 £6.18.0 12 at £1.5.0 

RECORDING AMPLIFIER 
Complete amplifier kit, less valves £12. 3.9 £4. 7.9 9 at £1.0.0 
Complete amplifier kit, with " surplus " 

valves £14.14.0 £5. 0.0 11 at £1.0.0 
Complete amplifier kit, with B.V.A. 

valves £16.16.0 £5.12.0 12 at £1.1.8 
Complete amplifier, wired and tested 

with B.V.A. valves ... ... ' ... £19.19.0 (6:18.0 12 at £1.5.0 

Parts Price List and Descriptive Leaflet on request. 

EXPORT AND TRADE ENQUIRIES FOR KITS, COMPLETE UNITS 
AND MANUALS ARE WELCOMED 

FRITH RADIOCRAFT LTD. 
69 -71, CHURCH GATE, LEICESTER 

PHONE 589.27 

The demand of Industry for our trained 
students is still greater than we can -supply - 
and is likely to remain so for many years. 
We of t'r 

FULL TIME DAY COURSE 
1 year course in Principles and Practice of 
Radio and Television. 

Next course commences 24th August, 1953. 

Write for FREE BROCHURES giving 
details of the 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.2. 
Tel : BAYswater 5131/2. 

Associated with 
" H.M.V." 

MARCONIPHONE 
COLUMBIA 

ETC. 
1A,lb 

HANNEY of BATH offers 
STANDARD v IF.N Ni % I t'R. Constructor's Envelope, 7,6: 
complete kit with wire, >.leeving, nuts and bolts, less valves, tube 
and cabinet. GENUINE parts only, £31. OR in 7 easy stages 
1. 62/3 : 2. 42/9 ; ( Wenvoe, 39/ -) : 3. £5.1,8 : 4, 9110 : 5, £104 
6. £7/519 : 7. 6718 : Individual Parts (any item separately). WB109 
(sound and vision chassis). 1816 ; WB101. 6'- ; WB102. 18!6 : WB103, 
42/ WBI03A, 52/6 : WB101. 1516 : WB105, 47/2 : WEISE. 2538 ' 
W11117, 32'6: WB106. 33 3 : WB1094, 2 or 3 (state tube type), 22,6 
WB110, 10'- : WB112, 21,6 : WB Console conversion kit. 35- 
WB300 pre -amp chassis. 17;6 ; Westinghouse Rectifiers. 14A86 
20/4 . 14D36. 111 : WX3 and WX6, 3/9 each ; 36EHT100, 29'5 
36EHT50. 26,1 ; 36EHT45, 23/8: K3 /100, 14/8 : K3í50, 8/9 : K3 45 
S'2. T C.C. Condensers. £7 101 - 'any condenser supplied separately) 
Morganite pots. 5.'- each : Morganite resistors, 35/3. Colvern pots 
22,6 ; or CL11901, 3:3 each, and CLR4089: 22. 6.4. Belling Lee L707 
819. Fuses, 6d. each. Wearite Coilsets (with L9), L'don, 
Wenvoe. 28 /- ; B'ham, H'Moss and K.- O. -S., 30/ -. ; Pre -amp. coils 
41- pair, any channel. Special condensers are also available for 
the WIDE ANGLE Viewmaster. 
TELEKING. Constructor's Envelope, 61 -. Coilsets, 54/3 ; Chassis 
Kits, 701- ; T.C.C. Kit. £7 43 : R.M.4 rectifier, 21'- : Allen Wide 
Angle Components, LO.308. 58/- : FO.305. 21 - : DC.300. 42;- ; 

FC.302, 351- : GL.16 and GL.18, 101- each ; BT.314, 151- ' SC3I2, 
22/6 ; AT.310, 30 /- : OP.117. 9!- ; Resistors and Pots. are detailed 
in our TK Supplement. 
MAGNAVIEW. Constructor's Book from BRIMAR Valves. 
Denco coilsets, 41 2 : Chassis kit, 376 ; Erie resistor kit. 39 2 : 
EDENCO Wide Angle Components (also suitable for TK). WA DCA1, 
43;- ; WA /FCA1. 311- ; WAILC1 and WA, WC1, 7/6 each : WA FBT1, 
16, -. Condensers and pots as per our Magnaview Supplement. 
ELAC Mark 2 PM Focus Rings 'with Vernier Control). 
R.17, 28/8 ; R.X0, 30- ; R.25, 32/8 ; W.22, 52/6 ; W.25. 57 6. Ion 
Traps IT6, ITB, and ITO. 5/- each. 
LANE Mark 3 Tape Tables with 3 Collaro motors, £1610.' -, plus 
101- carriage and packing. Constructors' envelope for the Lane 
Record -Playback Amplifier, 5 / -. 
SUNDRIES. Osmor Q coflpacks, HO, 52 /- : LM, 43.4 ; TRF, 
43/4 : Osmor Q coils. 4'- each ; QC1 chokes, 4/- : Weymouth H 
coils, 3/9 : Wearite P coils. 3/- : Denco Maxi -Q coils, 341 ; Demo 
type C TRF coils, 8'- pr. : Astral TRF coils, 4,3 each ; Polystyrene 
Varnish, genuine Distrene, 1/10 bottle : 50 watt potted outpu} 
trans. for 6L6. KT66, 6V6 or PX4 in PIP, 473. Send 6d. stamp 
for our list covering Teleking, Viewmaster. Magnaview, Williargi 
son Amplifier, P.W. 3 -speed Autogram, Tape -Deck Amplifier Modern 
1 and 2 Valver, Highspeed Fault Finder, Battery -Mains Attache 
Case Portable, also General Components. Chassis, etc. 

L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH. Tel. 3811 
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-if you /oak for RIG RESULTS 
You'll be amazed at the vast improvement that arises from 

the use of OSMOR "Q" Range Coils. No wonder our 
customers are enthusiastic ! They tell us these " mighty 

marvels in miniature " are super -selective and sensitive to 
a degree they never dreamed possible. And we guarantee 
them- they're the outcome of scientific research plus the 

highest technical ability. Note these " plus " points : 

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

COILPACKS. -A full range is available for 
Superhet and T.R.F. Mains or Battery. Size only 

high x 3Lin. wide x 21in. Ideal for reliable 
construction of new sets, also for conversion of the 
21 RECEIVER TR.l196, TYPE IB, WAR -TIME 
UTILITY and others. Aligned and tested, with 
full circuits, etc. Fully descriptive leaflets available 
We keep stocks of many radio components for use in published circuits, 
including : 

"PRACTICAL WIRELESS " 
3 -Speed Autogram : Modern I- Valuer ; A.C. Band -pass 3 : RI I55 
Converter ; Modern High Power Amplifier -2 ; Attache Case Portable. 

" WIRELESS WORLD `i 
No Compromise T.R.F. -2 Tuner (Osmor coils QAI I and QHFII 
for M.W. and QA 12 and QHFI2 for L.W. are suitable, price 4/- each.) 
Midget Mains Receiver ( Osmor coils QAI I for M.W. and QAI2 
for L.W. are suitable. Price 4'. each.) 

r MATCHED COMPONENTS I 

Various types of OSMOR Dials, Chassis, 
I.f.s, Speakers, Transformers, etc., to match I 

lour coils and coilpacks are all listed. 

* Fitted tags for easy 
connection. 

* Low loss Polystyrene 
formers. 
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RE 
Send Sd. (stamps) for 
CIRCUITS and full 
lists of coils, Coilpaeks and radio 
components 

Dear Reader. 
We can't mention all our products here, but 

shall be glad to receive your enquiries. If it's top - 
quality components and a speedy, courteous service 
you are looking for -try Osmor. We really shall 

do our best for you. 

radio products lid 
(Dept. P35), BRIDGE VIEW WORKS, BOROUGH HILL, 
CROYDON, SURREY. Telephone : Croydon 5148/9 

VALVES 
NEW SURPLUS GUARANTEED 
EF50 VROl 5 - SP61 2 8 
(RedSYl.)7 - EFSf 5 - EC52 5- 
EF36 4'6 EL32 7 6 EBC33 8 - 
EL50 7 6 Dl 2'- 6V6 10 - 
EA50 2- 6SH7 4 6 12SH7 4-6 
6SK7 4 6 6Q7 10 - 6SN7 12 -6K8 

12'6 ECC32 8 - 6K7 - 
ECC31 7 6 9001 5 6 KT41 8 - 

3'8 5Z1 10 - 5U4G 10 - 
HLK2 2'6 S130 
VU111 3'- VU133 
SG215 3 Pen43 
VR21 2 8 Pen220 
155 8- 155 8 - 5- PT13 7 - CV73 5 - 

VU39 
105'30 
6N7 
12Aß 
1299A 
1T4 
ML6 

10- 

7- 
5'6 8- 

3'- 
56 
4- 

SP41 2 6 
EC54 5 - 
EB34 2 - 
KT6C> 12 6 
12SJ7 4 6 
6AC7 7 6 
955 5 - 
1625 7:6 
5Z3 76 
S110A 6 

í 
'RK31 2 - 
VR13 3- 
1S1 8 - 

VR116 6 - 

C'ONDENSEItS.- Electroliric W.E. B.E.C. 450 volt. Small 
ß mid., 2'6 : 8 +8 mid., 3 9. Dubilier, 16 mid., 500 volt W.E.. 
3'9. 
POTENTIOML1'EItS. All values to 2 mg., 2 6 each. 
III -. ISTORS. All values 1 watt. 66 dozen. 1 W. Mixture, 
4 6 dozen. 
AMPLIFIER ('11.1SSIS LESS VAIA'ES. -I.F. 19 ()Lc., 
3 meg. B.W., 4 stage, 7.SP51, 1 EA50, 15 -. New condition. 
RECEIVER 1'Ií9 (Complete with Valves). New. 15 -. 
Coaxial Cable,' 80 ohms, 1O0, per yard. 

VINER'S (Middlesbrough) 
Radio Electrical 

26. I. Sl' STIt1:I:T. 4111DLI:SI3ROU(i11. 
Tel. : (MID, 3116. 

NEW YORK 
TOKIO ROME 

MELBOURNE 
7 -100 METRES PACKED WITH THRILLS 
BUILD THIS SHOIIT W',117: RECEIVER 

Can be Built in 
2 Hours. 

Easy Wiring 
Diagram. 

World Wide 
Reception. 

Low Running 
Costs. 

Acorn Low Drain 
Valve. 

Only Short Aerial FOR 
Needed. 30 fan Post 

Free 

In response to many enquiries we have produced this neatly 
engineered short wave receiver which will receive stations 
from every pare of the world, including television sound. Only one coil is included for 30/ -. Two other coils 7-40 metres 

can be supplied for 4/- each. 
Send 2,'- for Layout, Wiring Diagram and Component 
Price List - 21- Refunded on Orders over LI. 

Mail Order only. 

R.C.S. PRODUCTS 
DEPT.B. II, OLIVER ROAD, LONDON, E.I7. 
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END OF SEASON CLEARANCE OFFER 
T R.4 NSFORM L It S. 
Mains (salvage) REDUCED 
TO 9:9. Pòst 2. -. 260-0-260. 
6.3 v.. 3 a. and 6.3 v., 1.5 a. 
Tapped 290. 210, DO. Load 
80 mA. All tested. O.P. TRANSFORMERS 
REDUCED TO 1:9, post l' -. 
Matches all normal O.P. 
valves to 2-5 ohm speech 
coil. 

SURPLUS AND SALVAGE VALVES. ALL AT 8 9 
PLIS, PL82, PL83. PY80, PY82, ECL8O, GTIC, 20F2. 5U4, 5Z4, 
6V6, EF80. 20D1, 35Z4, 10P13, X66. IS4, 155. 1115. 1T4. EF91. 10F1, 
6F15, EL91, EY5I, 6BE6. 6BA6. 6X4, 50L6. 6BW6, 6AR7. 1L4, UM9, 
KT8, 12AT7, 1A3, 1A5, 1H5, ECC91. 3V4, 6F6, x'174, EL32, ELM, 
EF36, EF54, KTZ63, SP4. 

T.R.F. RADIO KIT. REDUCED TO £5.9.6. 4 Valve. T.R.F. 
Excellent reception on long and medium bands, Cabinet of 
plastic (brown or white) or wood (polished walnut). Full wiring 
instructions and assembly details. Assembled ready for use 
20 - extra. Carriage 3'6. 

RADIOGRAM CHASSIS. Brand new. Six wave band=. an; 
6 position -tone control. All knobs engraved. negative feed 
back, and flywheel tuning. OUR PRICE 15 guineas, and carri- 
age free. Also the borne market model, with long, medium and 
short waves. SPECIAL PRICE £10.17.6. carriage 4/6. Follow- 
ing details apply to both chassis's. Gram switch position and 
pick -up sockets. Measurements 111in. x 71n. x 80n. Valves. 
613E6; 6BA6, 6AT6, 6BW6, and 6X4. 

( (INI)ENSERS. BAR- 
GAIN AT 28. or THREE 
FOR 7: -. Two gang, .0005 
mid. Unused. Store soiled 
only. Standard and half 
size. Single tuning con- 
denser, brand new and 
boxed at 21. Phillip's 
Conical Trimmer. 5-50 pF. 
Brand new. 6d. each. 

TV. TUBES. In working order and picture shown on each one 'a t 
time of purchase (personal callers only). All sizes, most makes, 
£5.0.0. Post orders taken for 21in. projection tubes. Slight 
laults, but give brilliant picture. BARGAIN AT 258. Port 1 fi. 

WALK IE, TALKIE CET. Brand new transmitter receiver. 
Visual range, 53-75 m es. Full set of dry batteries or vibrator 
unit working off 12 volts. OUR PRICE 29.17.6 (less vibrator). 
Carriage 56. SPECIAL OFFER 218.17.6 pair. 

LOUD HAILER. Very powerful P.A. system. and is brand 
new. Consists of a microphone and combined amplifier speaker. 
Works off 12 or 24 volts. OUR PRICE £8.17.6. Carriage 58.. 

AERIAL COILS. For portable sets. Brand new. On alumi- 
nium frame gin. x gin. BARGAIN AT 2'6. Post 6d. 

ACCUMULATORS. New and un used. 2 volts. 14 a.H, Ian. lin. x gin. Non -spillable vent. CLEARANCE PRICE, 4 6. 
Post l' -. 

(. %LR O. DUKE & CO 621, ROMFORD ROAD, 
O 

E.O.D. f LONDON,E.12.GRA.e077. 
STAMP FOR I .5'I'. ].OGLE. 
MONEY RACK GUARANTEE. 

/reel sizes 

for every kind of 
TAPE RECORDING 

" Scotch Boy " Magnetic Recording Tape now 
comes in six reel sizes, to provide an even -wider 
range of playing times for all private and profession 
tape recordings. 
" Scotch Boy " offers uniform sensitivity, fidelity 
at low speeds, and high signal 'noise ratio. Its 
medium coercivity (250 Oersteds) makes for easy 
erase. Distortion and transfer are negligible. 
Its cellulose acetate base gives strength and smoother 
operation in all makes of tape recorders. 

300 ft. 600 ft. 2,25o ft. 2,40o ft. 
1,200 ft. 3,000 ft. & 3,280 ft. 

SCOTCH BOY" 
u3Ail t ?i CCa OING ?s'l 

Another 

Product 
Used by the B.B.C. 

Write for further particulars 
to: MINNESOTA MINING A 

MANUFACTURING CO. LTD 
167 STRAND, LONDON, WCI 

Temple Bar 6363 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSMITTER -RECEIVERS. No. 18. Mark 11I. -Brand 
new, complete in original packing cases. Complete with all attach- 
ments. Headphones, aerials. microphones. tappers. etc., and 
complete set of spares. including duplicate set of valves, 218. 
TRANSRECEIVER. No. le, Mark 111. -As above less attach - 
menu. Complete with valves. Guaranteed perfect, E7/10/-, plus 
7/6 carriage. 
TRANSMITTER RECEIVERS (Walkie- Talkie). Type 38 Mark II. 
Wich 5 valves, microphone, headphones, aerial. Less batteries. Fully 
guaranteed, £4115/ -, post paid. 
RECEIVERS.- Telesonic 4 -valve battery portable. Complete with 
4 Hivac valves. Contained in metal carrying case. Easily convertible 
to personal portable. Brand new. L2, including conversion sheet. 
RECEIVERS R109. Complete with 8 valves. Vibrator pack for 6 
volti. Contained. in metal case with built -in speaker, 1.8 to 8.5 
megs. Guaranteed, 17/15/-, plus 7/6. 
INDUCTION MOTORS, shaded pole A.C. 120,/240 volts, 
2,800 r.p.m. Ideal for recorders, models, etc., 231-- 

GRAMOPHONE MOTORS.- Garrard inductign 100 /250 volts 
A.C., 78 r.p.m. Brand new with turntable, 24/17/6. 
LUFBRA HOLE CUTTERS. Adjustable ¿ to 31ín 5/9 
THROAT MICROPHONES, with lead and plug 416 

PLASTIC MAP CASES, 14 by 10 1in 5.6 
STAR IDENTIFIERS, A -N type, in case 5 6 

WESTECTORS W x 6, W112 II- 
MARCONI aerial filter units 4;6 
CONTACTOR Time Switches in case 11/6 
REMOTE CONTACTORS for use with above 7/6 
RESISTANCES. 100 assorted values, wire ended 12/6 
CONDENSERS. 100 assorted tubular and mica I5 /- 

Full list of Radio Books 21d. 

HUNDREDS OF FURTHER LINES FOR CALLERS, 

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

GERrard 6653 

\.- 

6, 

i- 

*A. 
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COPPER INSTRUMENT WIRE (ex- stock) 

SWG Inch 

ENAMELLED 

2 

TINNED 

ozs. 2 ozs. 1 ozs. ozs. 4 

16 .064 1/4 2/- /4 2/- 
17 .056 1/4 2/I /4 2/I 

.2 18 .048 1/4 2/2 14 2/2 
19 .040 1/4 2/3 - 
20 .036 1/5 2/4 /S 2/4 

21 .032 1/5 215 /6 2/5 
22 .028 1/6 216 /6 2/6 
23 .024 1/7 2/7 /7 2/7 
24 .022 F/7 2/8 /7 2/8 
25 .020 I/8 2/9 /8 2/9 

1. 26 .018 1/8 2110 /8 2/10 
27 .0164 1/9 2/11 /9 2/II 
28 .0148 1/9 3/- /9 3/- 
29 .0136 1/10 3/I /10 3/I 
30 .0124 I /10 3/2 /11 3/5 
31 .0116 1 /II 313 2/- 3/6 
32 .0108 I/II 3/4 2/I 3/8 
33 .010 2/- 3/5 2/2 3/10 
34 .0092 2/- 3/6 2/3 4/- 
35 .0084 2/1 3/7 2/4 4/2 
36 .0076 2/1 3/8 216 4/5 
37 .0063 2/2 3 /10 217 4/8 
38 .006 2/3 4/- 2/9 4/11 
39 .0052 2/4 4/2 2/10 5/2 
40 .0048 2/5 4/4 3/- 5/6 
41 .0044 1/6 per oz. 1/9 per oz. 
42 .004 1/9 2/- 
43 .0036 2/3 2/6 
45 

.0028 4/- , 

46 .0024 51- 5/- ., 

COTTON 
COVERED 

SILK 
COVERED 

2 ozs 4 ozs. 2 ozs. 4 ozs. 
4 2/- 1/4 21- 
4 2/I I/4 2/I 

/4 2/2 1/4 2/2 
/5 2/3 1/6 2/5 

I5 2/4 I/7 2/8 
/5 2/5 1/8 2/10 
/6 2/6 1/9 3!- 
/7 2/7 I/10 3/2 
/7 2/8 I /10 3/2 
/8 2/9 I /11 3/4 
/9 2/11 2/- 3/6 
/10 3/I 2/1 3/8 
/10 3/2 212 3 /10 
III 3/4 2/3 4'- 

2/- 3/6 2/4 4/2 
2/1 3/7 2/5 4/4 
2/1 3/8 2/7 4/8 
2/3 3/11 2/10 5/2 
214 4/2 2/11 5/4 
2/6 4/5 3/I 5/8 
2/7 4/8 3/3 6/0 
3/- 5/6 3/5 6/4 
3/4 6/2 3/7 6/8 - - 3/10 7/2 
4/7 8/2 4/I 7/8 

2/3 per or 
2/6 

3/ 
.. 

- 

5/6 
7/6 Of 

47 and 48 swg Enam. and 47 swg E.S.S.C. wires in stock. State needs. 
All above postage extra. POST ORDERS ONLY PLEASE. Send scamp for compreheo;ive lists, 

POST RADIO SUPPLIES 
33 BOURNE GARDENS, LONDON, E.4 TEL: CLISSOLD 4688 & 2021 

EUREKA & CONSTANTAN 
RESISTANCE WIRES 

"ALL GAUGES STOCKED" 

G.E.C. & B.T.H. 
GERMANIUM 

CRYSTAL DIODES 
G.E.C. GLASS TYPE 5 /16in. x 3,'16in. 
B.T.H. LATEST TYPE MOULDED IN 

THERMO -SETTING PLASTIC 
Both Wire Ends for Easy Fixing. 

4/6 each, postage 2!,,d. 

B.T.H. SILICON CRYSTAL VALVE 
3/6 each, postage 2!,d. 

Fixing Brackets 3d. Extra. 
Wiring instructions for a cheap, simple 
but high quality Crystal Set included 
with each Diode and Crystal Valve. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, IS / -, post IId. 
A REAL CRYSTAL SET, NOT A TOY 

CRYSTAL SET 
As above, but with Germanium 
Crystal Diode, 16/, Postage I Id. 

B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 

FORMERS AND TUBES, 
ALL DIAMETERS. 

TAYLOR 

MULTIRANGE 

UNIVERSAL 

METER 

Model 7I A. 
1,000 o.p.v. A.C. /D.C. 
Accuracy 2% F.S.D. (4% on 
A.C. Ranges) Sin. scale 
with knife -edged pointer 
easy -to -read dial, instan- 
taneous overload pro- 
tection. Buzzer for con- 
tinuity testing. Rugged 
Black moulded case with carrying handle. (Leather 
carrying case with shoulder strap available as an extra.) 
Ranges : Volts A.C. and D.C. 0 to 3,000. Mill iamps 
A.C. and D.C. 0 to 1.500. Amperes D.C. 0 to 15. 
Resistance I ohm to 200 K /ohms in 2 ranges with self - 
contained battery. Complete with leads, prod., ecc. 

DIRECT FROM MANUFACTURER 
A COMPLETE CRYSTAL RECEIVER 
OF EXCEPTIONAL QUALITY ! 

TWO WAVEBANDS 

Price £12.10.0 
IMMEDIATE DELIVERY 

*Available on Hire Purchase. This instrument is 

available through your usual suppliers. For full details of the 
rr complete ronge of Taylor instruments please write for our 

new 16 -page catalogue. 

TAYLOR ELECTRICAL INSTRUMENTS LTD. 
Montrose Avenue, Slough, Bucks. Tele : Slough 21381. 

INCORPORATING 
GERMANIUM 
CRYSTAL DIODE 

SEPARATES 
POWERFUL 
STATIONS WITH 
MORE VOLUME 
AND CLEARER 
RECEPTION 
Fully Guaranteed 

FINEST CRYSTAL RECEIVER EVER MADE 
Housed in Moulded Cabinet. icorç or Red colour. A[fL rat IC l! -f7 V 

OUTSTANDING VALUE OF NEW PRODUCTION ! 

RADIO RADIOGRAM CHASSIS 
Model It. -Sis wavebands, 11 -1l1 metres, continuous in 5 ranges 

Tone Switch ch 3 radio. 3 gram.)., SPricei(tart paid) L 1 5/ 5/0 

Model In.-Three wavebands -Long. Medium, Short. Gran, 
switching on W change switch ; 3-position 

(Ion 
Tone. 

. 

Both chassis ih in, x 7in. x B. /la. high. Latest type valves : CBEG, 
6BA6, 6ATR. 60W6, 6X4. Flywheel tuning, Negative Feedback over 
entire audio section. Engraved knobs. 

BUILT TO HIGHEST PERFORMANCE 
STANDARD & SPECIFICATION 

Cabinet Escutcheon for Din. x Sin. dial tor 49 extra. Chassis des- 
patched under Money -Back Guarantee conditions On receipt of 
remittance. Further particulars from : 

THE DULCI CO. LTD., 
99, VILLIERS ROAD, LONDON. N.W.2. Tel. Willesden 7778. 
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' ust turn the knob 
! 

for either standard or 1,1'. 
- 

. records 
1 

balanced, distortion -fre e 

The G.P. 29 -2 cartridge as fitted 
to the G.P.30 pick -up is available 

tc gramophone and radio mdnufacturers. 
Leading makers already fit it in very large numbers. 

Retail price in Gt. Britain 30/. plus P.T. 13/4 

00010'0 y,tr 
0 '0 

The G.P.30 crystal turnover pick -up is intended to provide 
the largest number of record enthusiasts with the best possible 
reproduction of standard and microgroove records when used 

in conjunction with commercial equipment such as the normal 
radio set. The output characteristics give balanced distortion - 
free reproduction with minimum surface noise. And the use 

of this pick -up ensures long record life ; the careful design 
gives exceptional tracking capabilities at the low stylus 
pressure of ten grammes. 

xÿ 

reprodnction 

reeatds 

the Acos ''ßP3O 
turnover crystal pick -up 

Price in Great Britain £2. 10 . 0 
,plus F.T. 2115. 

always well ahead 

COSMOCORD LIMITED ENFIELD MIDDLESEX 
Acos crystal devices are protected by patents and patent applications in Great Britain and other countries 
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?ctciU tr© 
EVERY MONTH 

VOL. XXIX, No. 559, MAY, 1953 

COMMENTS OF THE MONTH 

Editor F. J. CAMM 

CO%% 
21st YEAR 
OF ISSUE 

By THE EDITOR 

The Effect of P.T. and I I.P. on Sales 
IT came as a surprise to learn that the produc- 

tion of radiograms for last year was down 
by about 40 per cent., because our experience 

is that there is an increasing demand among con- 
structors for radiogram designs. Our recently 
introduced 3 -Speed Autogram is being built in 
large numbers, as the sale of the components 
for it demonstrates. We continue to receive 
good reports of its performance from various 
parts of the country. Of course, even the most 
modest commercial radiogram to -day is an 
expensive item, and unfortunately the manu- 
facturers, in an endeavour to keep the price down 
and therefore the purchase tax low, have been 
compelled to use cheap components and the 
minimum number of valves, housing the set in . 

a very poor ply cabinet. We are, of course, 
referring to the cheaper radiograms. For their 
price they give very good performance, however. 

The dealers are well stocked with receivers 
which they cannot sell, although television 
sales continue to advance. Perhaps by the time 

4 these words appear the Chancellor will have 
made some announcement regarding reduction 
of purchase tax, and also of income tax. 

The position is summarised in the 8th Annual 
Report of the British Radio Equipment Manu- 
facturers Association. It makes the point that 
the Chancellor of the Exchequer intended, 
during 1952, to limit supplies, and states that 
the conditions in the industry, which is suffering 
a severe depression, are almost entirely due to 
hire purchase restrictions and heavy purchase 
tax. From this they arrive at the conclusion 
that conditions are now so adverse that there is no 
longer a need to impose production control in 
order to achieve what the Chancellor had in 
mind. These conditions have made trade so 
bad that by the end of June, 1952, the turnover 
in B.R.E.M.A. products in this country had 
dropped by 28 per cent. compared with a 
similar period in 1951. Stocks, both in the 
manufacturers' premises and in retailers' shops, 
accumulated in an alarming way during this 
period in 1952 and " the arbitrary injection of 
these fiscal measures greatly distorted the 
normal trade of the industry and for three - 
quarters of the year created havoc." 

The report goes on to say that had it-continued 

for even a few weeks longer it would almost 
certainly have brought extensive unemployment 
and even bankruptcy, and the object behind it has 
not been achieved. It also states that it is in- 
equitable and inconsistent to apply purchase 
tax to valves and cathode ray tubes for main- 
tenance purposes while similar expendable 
component parts of other products are exempt. 

SMALL MANUFACTURERS AT EARLS COURT 

WE are glad to note that the R.I.C. has adopted 
our suggestion of including a special 

components section of interest to amateur 
constructors at the forthcoming Radio Show at 
Earls Court. Space has been allqcated for small 
manufacturers supplying components for ama- 
teurs, in the form of about two dozen stands on 
the first floor, each stand measuring about 12ft. 
by 12ft. and arranged on each side of the double 
escalator leading from the ground floor over the 
Warwick Road entrance. 

This is certainly a move in the right direction, 
for that small band of small makers who con- 
tinue to supply the home constructor market 
has been neglected irr former years. They are 
not able to pay the very high prices for stands 
because their turnovers are smaller than those 
of set manufacturers. The price of these 
special stands is reasonable and we hope that 
the component trade will take them up. 

CAR RADIO -NEW REGULATION 

THE Post -Master evidently has his eye on the 
large number of car radio receivers in 

existence which are unlicensed, for there is now 
a new regulation in connection with the Road 
Vehicles (Registration and Licensing) Regula- 
tions, 1953, under which councils are required 
upon application to supply to the Post -Master 
General the name and address of the owner and 
registration particulars of every vehicle regis- 
tered with them and which is shown to be fitted 
with a wireless receiver. The Regulations came 
into force on February 28th. This augments 
the arrangements already reported in this 
journal under which motorists are asked when 
applying for vehicle licences to declare whether 
or not the vehicle is fitted with a radio set.- F.J.C. 
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4jitLD of WIRELESS 
B.I.R.E. 
THE following meetings will be 

held during April, 1953: 
London Section. - Wednesday, 

April 8th, 6.30 p.m., at the London 
School of Hygiene and Tropical 
Medicine, Keppel Street, Gower 
Street, W.C.I. " Lens Aerials for 
Centimetric Wavelengths," by Lt.- 
Col. J. P. A. Martindale, B.A., 
A.M.Brit.1.R.E. 

North -eastern Section. - Wednes- 
day, April 8th, 6 p.m., at the 
Institute of Mining and Mechanical 
Engineers, Neville Hall, Westgate 
Road, Newcastle - upon - Tyne. 
Annual General Meeting of the 
Section, followed by a demonstra- 
tion of Stereophonic Reproduction. 

Scottish Section. -Thursday, 
April 91h, 7 p.m., at the Institute 
of Engineers and Shipbuilders, 
Glasgow. " Remote Control De- 
vices and Servomechanisms," by 
A. E. W. Hibbitt. 

Thursday, April 16th, 7 p.m., 
at the Department of Natural 
Philosophy, The University, Edin- 
burgh. " The Principle and Appli- 
cations of the Telescribe," by 
C. A. Gilbert. 

Merseyside Section. -Thursday, 
April 16th, 7 p.m., at the Electricity 
Service Centre, Whitechapel, 
Liverpool. 

West Midlands Section. -Tues- 
day, April 28th, 7.15 p.m., at 
Wolverhampton Technical College, 
Wulfruna Street, Wolverhampton. 

Mr. R. Y. Parry 
MR. R. Y. PARRY, Chief of 

the Nucleonics Section, at 
the Malmesbury, Wiltshire, works 
of E. K. Cole, Ltd., has been ' 

elected a Senior Member of the 
Institute of Radio Engineers. , 

Technical Data Service 
A TECHNICAL data service 

for the benefit of engineers 
engaged in the design of radio 
and industrial electronic apparatus 
has been introduced by the General 
Electric Co., Ltd. 

This service, which covers 
Osram valves, G.E.C. cathode -ray 
tubes, Germanium crystals and 
associated electronic devices, con- 
sists of the distribution of technical 
data sheets as they are published. 

The information provided meets 
the full needs of the designer and is 
published in a standardised form 
which allows easy and quick 
reference to be made. Application 
forms can be obtained from the 
Osram Valve and Electronics Dept., 
The General Electric Co., Ltd., 
Kingsway, London, W.C.2. 

Marconi Appointments 
MARCONI'S WIRELESS 

TELEGRAPH CO., LTD., 
have created a new post of 
General Works Manager of all 
works and model shops of the 
company. It will be filled by Mr. 
Robert Telford, A.M.I.E.E., who 

Many structures and buildings are being cleaned and renovated in 
readiness for the Coronation. In the Green Park, London, the BBC 

Control Hut has already been erected for the great event. 

was formerly assistant to the 
general manager. 

Mr. J. P. Wykes, A.M.I.E.E., 
will continue as works manager of 
the Chelmsford works, and Mr. 
E. B. Greenwood, A.M.I.E.E., 
has been appointed works manager 
of a self- contained factory now, 
being built at Basildon New TON'.n' 
(Essex). 

American Visitors 
LEONARD CARDUN ER, .Prci -' 

dent of the British Industries- 
Corporation of New York, who . 

are the U.S.A. distributors for 
Garrard Record Changers and 
Ersin Multicore Solder, is arrang- 
ing to fly over a party of important 
U.S.A. radio buyers for the 
R.E.C.M.F. Exhibition which 
opens at the Grosvenor House on 
April 14th. This is believed to be 
the first time that an organised 
party from the U.S.A. have ever 
made a trip to England for an 
exhibition held in connection with 
the radio industry. 

Since the war the efforts of the 
B.I.C. to promote the , sales of 
British radio components and 
materials, particularly Garrard 
Record Changers and Ersin Multi - 
core Solder, have met with con- 
siderable success, and for some 
time now some British companies 
have had difficulty in coping with 
the U.S.A. demand for their 
respective products. 

25 Years with Milliard 
\4R. GEORGE MORRIS, Mul- 
` lard Area Representative for 
London and the Home Counties, 
recently completed 25 years with the 
dullard organisation. To mark 
the occasion, Mr. L. A. Sawtell, 
Commercial Manager, Entertain- 
ment Valve Department, presented 
Mr. Morris with an inscribed gold 
watch and a cheque. The presenta- 
tion was followed by an informal 
luncheon. 

During the first World War, Mr. 
Morris served with the R.F.C. and 
R.A.F. and later was associated 
with Radio Press Ltd., and Scott 
Taggart Ltd. He was appointed 
Area representative in 1948 and 
maintains direct contact with 
wholesalers, chain stores and 

ir 
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large buyers of valves for main- 
tenance purposes. 

Youth Programme 
".QUESTION TIME " usually 

`G comes from wherever young 
s people gather together, but 

a special studio recording is 

Mr. George Morris, who recently 
completed 25 rears with Mullard, 

Ltd. 

being made to celebrate the 
hundredth programme in this 
Younger Generation series, which 
began four years ago. The record- 
ing will be broadcast in the Light 
Programme on April 9. 

Jack Longland, Director of 
Education for Derbyshire and a 
former Everest climber, will be in 
the chair and the team will consist 
of Lady Megan Lloyd George 
Fielden Hughes, Huddersfield -born 
novelist and headmaster of a school 
in Wimbledon, and J. F. Wolfenden, 
Vice -Chancellor of Reading Uni- 
versity and one -time headmaster 
of Uppingham and Shrewsbury 
Schools. 

Electronic Development 
IT is reported that a new electronic 

instrument, to detect the pre- 
sence of radio- activity, has been 
developed by British scientists. 

These sets, which are small 
enough to be carried in a haversack, 
are to be tested by Civil Defence 
units. 

Radio Procedure Standardisation 
IT is learned that N.A.T.O. 

officers are to meet in London 
for discussions on the standardising 
of radio procedure during the 
North Atlantic exercises. 

Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

licences issued during the year 
ended January, 1953. The grand 
total of sound and television 
licences was 12,868,183. 

Region Number 
London Postal 1,756,555 
Home Counties 1,484,353 
Midland 1,348,789 
North Eastern . 1,783,429 
North Western 1,413,332 
South Western 1,040,566 
Welsh and Border ... 693,264 

Total England & Wales 
Scotland 
Northern Ireland . ... 

9,520,288 
1,129,960 

214,486 

Grand Total ... 10,864,734 

Street Lamp Interference 
MINISTRY OF TRANSPORT 

technicians have found that 
the orange and blue lamps that 
light the streets of many Midland 
towns are causing a lot of inter- 
ference to radio and television 
reception. 

Steps are being taken towards 
their suppression. 

Visit to Italy 
MR. P. B. WHITELEY (Director) 

and Mr. R. T..Lakin (Chief 
Radio Engineer), of Whiteley 
Electrical Radio Co., Ltd., flew on 
a successful business trip recently 
to Beirut and Rome. 

They were received at Beirut 
Airfield by Government officials 
and, during their stay of a few days, 
superintended t h e 
installation of 
equipment shipped 
from the company's 
works at Mansfield. 

Research in Ulster 
THE Audience Re- 

search Depart- 
ment of the BBC is 
to extend its in- 
quiries into listeners' 
appreciation of 
radio programmes 
to Northern Ireland. 

Each day a team 
of part -time inter- 
viewers question 
people in the street 
on the programmes 
they heard the pre- 
vious day. Informa- 
tion gleaned by this 
method is kept 
secret by the BBC 
and considered 

in planning new programmes. 
One piece of information not 

kept secret by the Research Depart- 
ment is that the 9 p.m. news is still 
the peak listening item. 

BBC Transmitter Orders 
THE BBC has placed orders with 

the Marconi Wireless and 
Telegraph Co., Ltd., for three 
pairs of medium -power sound and 
vision transmitters. 

The sound transmitters will have 
an output power of two kilowatts 
and the vision five kilowatts. They 
are being bought for stock. 

Largest Audience ? 

IT is estimated that 60. per cent. 
of the nation hears the 

sovereign's speech o-t Christmas 
Day and a possible 70 per cent. 
tunes in to a big fight. 

On Coronation Day, the largest 
audience in the history of British 
broadcasting is expected to hear 
and see on sound and vision the 
crowning of the Queen ; probably, 
it is calculated, at least 75 per cent. 

Armstrong Medal Award 
CAPT. HENRY J. ROUND has 

been awarded the Armstrong 
Medal by the Radio Club of 
America for his outstanding 
achievements in the world of 
wireless. 

Captain Round is one of the few 
surviving pioneers who worked with 
Marconi in his early experiments 
and was an operator at the world's 
first commercial station at Babylon, 
New York, from 1905 to 1907. 

Mr. P. B. Whiteley and Mr. R. T. Lakin, of Whiteley 
Electrical, Ltd., are seen on their arrival from Romre 

at London Airport. 
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THE usual method of explaining the funda- 
mental principles of wireless transmission 
and reception is to start at the transmitting 

end by explaining how wireless waves are generated 
and radiated from the transmitter. The explanation 
usually employs the analogy of a stone being dropped 
into the centre of a pond (the transmitter) causing 
waves to form which gradually spread to the shore 
(the receiver). 

In this series I propose to start at the receiving 
end and to explain how a receiver works by encourag- 
ing the reader to build simple apparatus, in the belief 
that the practical demonstration is more likely to 
teach than lengthy descriptions and theoretical 
definitions. I shall, of course, deal with theory and 
practice at the same time, but I firmly believe that 
many are lost to the fascinating hobby of constructing 
receivers of all types because when they take' It up 
they find the study of underlying principles dull and ted- 
ious. In this series the beginner will build as he learns. 

For this purpose, therefore, I open 
the series with constructional details of 

Othe very simplest one -valve set. The 
circuit employed is shown below and 
on the following three pages are illus- 

l¡ 
00 :'pF(/OOpFI 

çixoo"so exáde 
RADIO 

The First of a Series of Articles Specially 

Written for Those Who Have Become 

Interested in Radio for the First Time, 

Explaining the Principles of Radio Trans- 

mission and Reception By F. J. Camm 

Crated the elements of that circuit with pictorial 
illustrations of the actual part represented by its 
theoretical representation in the circuit. 

Now a circuit diagram is merely a collection of 
theoretical signs connected together by a series of 
lines representing connecting wires. These theoretical 
signs are standard, and you will find a complete list 
of them in most elementary books on radio, including 
my own " Everyman's Wireless Book," and " The 
Practical Wireless Encyclopaedia." They will all 
be shown, of course, in the series as it develops. 
They represent the shorthand of wireless, and as all 
wireless literature is illustrated mostly by theoretical 
diagrams, if the beginner is to make progress it is 

essential for him to learn those signs and what they 
stand for, just as it is necessary to learn the morse 
code if you desire to become an amateur transmitter, 
or the keyboard of a typewriter if you wish to become 
a typist. 

Now examine the circuit given below. You will 
find that the 
theoretical sym- 
bols have been 
numbered from )1 9H.T}. 
1 to 13, which HFC 

© .000 /pF000pF7 

40 turns 0003pF 

.0001p F 

60 turns 

H.T.- 

L.T. 

Fig. 1.- Circuit diagram of a simple one- valuer for medium wavebands only. 
A pictorial diagram of the receiver built from this circuit is given on 

page 253. tó here crossing lines are connected by a dot, they are to be joined by solder. 

e 
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Fig. 1. -The aerial. 

means that there are 13 components employed in this 
very simple one -valver, for which it is not claimed that it 
is the most efficient one -valver, although it is certainly 
the cheapest. It possesses the advantage that the reader 
is able to make his own coils, baseboard and panel 
(which are of wood), and that he can assemble the com- 
plete receiver in about an hour and obtain signals. 

Each part of the circuit has been separately 
illustrated and the object it represents drawn adjacent 
to it on this and the next page. Everyone knows that a 
receiver needs an aerial and, except in the case of 
portables, an earth. It will 
be seen that the aerial (part 
1) is represented by a sign 
which looks like an umbrella 
which is blown inside out, 
and the earth (part 13) by 
a series of parallel lines 
gradually diminishing in 
length so that they form an 
inverted cone. There are 
many types of aerial, both 
indoor and outdoor and, in 
the case of portable receivers, 
frame aerials which are built 
into the set. Very few out- 
door aerials are used to -day 
because the strength of the 
signals radiated by the trans- 
mitter has increased enormously in latter years and 
receivers have become more sensitive and able to receive 
even very weak signals. An outdoor aerial is, of course, 
more efficient and it will enable the set to receive 
programmes from stations located greater distances 
away than is possible with an indoor aerial. The 
shorter the aerial the weaker will be the signal which 
it picks up. Although the power of the signal is very 
great at the transmitter, it gradually gets weaker as 
the distance from the transmitter increases, and the 
strength of the signal at distances of only twenty 

Fig.-3.-The aerial(*) tar 

Fig. 2.- -,-The earth. 

miles from it is very weak. This means that unless 
many valves are used with several stages of amplifica- 
tion (there is at least one stage of amplification in 
modern receivers of more than two valves ; in a one- 
valve receiver the valve acts both as a detector and an 
amplifier), the longest possible indoor aerial should 
be used, but preferably an outdoor aerial. This must be 

placed as high as possible 
within the limits of the length 
set by law- namely, 150ft. 
inclusive of the length of 
lead -in, the lead -in, of course, 
being the wire connecting 
the aerial to the set. 

The earth consists of a 
metal plate or a piece of 
copper tube buried in moist 

Oearth. Later on I shall 
explain the purpose of the 
earth and also the special 
properties of aerials. Whilst 
an earth is not absolutely 
necessary, it is beyond all 

ils, doubt very desirable, espec- 
ially with mains sets. Should 

the aerial be struck by lightning it becomes a safety 
device when a switch is employed to connect the aerial 
to the earth when the receiver is not in operation. By 
this means the considerable electric charge picked up by 
the aerial is carried safely to earth instead of passing 
through the set. There are other reasons which will 
emerge why an earth should be used. The deeper 
the earth is buried the better ; for deep soil remains 
moist-and for good earthing moist earth is essential. 

There is no need at this stage to explain how it is.that 
the aerial, the .receiver and the earth complete an 
electrical circuit by means of the ether, but that, in 
fact, is what these three units do. 

ns) and reaction (60 turns) 
co 

o/ v 
-IF -H- 

Fig. 4. (left) -Fired, and (right) - Variable condensers. 
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Fig. 5. -The resrstame. 

porated and the amount of 
current it is expected to 
store. You can conduct 
a simple experiment to 
prove that a condenser 
will hold a charge of 
electricity. Take one of 
the condensers which you 
have obtained for this 
simple one -valver, and 
connect the two wires,, 
extending one from each 
side of it to the terminals 
of an ordinary flash lamp 
battery, leaving it so con- 
nected for a second or so. 
Then disconnect it, put the 
earphones on and connect 
one lead to one wire of 
the condenser and the 
other lead to the second 
connection;. A distinct 
click will be heard in the 
earphones, the click in- 
dicating that the condenser 
has become discharged. 
This, in fact, is a simple 
practical test if you are in 
doubt as to whether a 
condenser has broken Fig. 7. -The earph 
down. There are several 
types of condensers, bath fixed and variable. 
The best 'fixed condensers consist Of alternate 
layers or plates or 'laminae of mica artd tinfoil, the 
tinfoil layers being connected together at each' end 
and to the connecting wires. Cheaper 'condensers 

use paper and tinfoil, 
whilst electrolytic conden- 
sers consist of two plates 
of different metals in 'a 
chemical liquid solution or 
paste. They are called 
electrolytic condensers be- 
cause they do not become 
condensers until a voltage, 
or potential is applied to 
them, which causes a film 
to form over one of the 
plates, this film forming 
the insulator which in 
other types consists of the 
paper or mica. Its con -_ 

necting wires or electrodes 

Part No. 2 in 
our circuit is a 
series aerial or 
coupling, which is 
a piece of appa- 
ratus designed to 
store electricity. 
Many condensers 
are employed in 
a receiver of 
various sizes or 
capacities, t h e 
capacity being 
decided accord- 
ing to the part 
of the receiver in 
which it is incor- 

are positive and negative. 
The material separating 

the plates of a condenser 
is known as the dielectric. 
ln the case of a variable 
condenser the dielectric 
can be air (and usually 
is), although in the case 
of our simple one -valver 
here illustrated, a solid 
dielectric is used of some 
insulating material, such 
as paxolin. A condenser 
has capacity, and the 
capacity is expressed in 
Farads and the sub- multi- 
ples of a Farad, such as 

Fig. 8. -The .switch. 

ones or- 'telephones. 

May 1953, , 

Fig. 6. -The valve. 

the micro farad (one mil, 
lionth of a Farad, which,'; 
is written as .000001 mkt.. 
or ,uF). Micro-micro- 
farads, nowadays termed 
picafarads (pF) which 
equals .000000000001 
µF, or a millionth of a 
millionth of a Farad. The 
selection' of the capacity 
of a condenser for a par- 
ticular stage in a circuit 
is an important part of 
radio design as we shall 
see in later irts"talments, 
lit. this. receiver there at; 
two fixed condensers an 
two variàble . condensers 
( t 2 4 6 d7) 

One variäble condenser 
(the aerial tuning condenser) 
enables the aerial to be 

tuned to the wavelength of 
the station it is desired to 
receive ; whilst the second 
is a reaction condenser. It 
will suit present purposes if 
it is stated that reaction is 

used to build up the 
strength of weak signals. 

'Parts 3 and 5 are the 
coils, in this case simple 
hank wound coils made 
from 26 gauge cotton 
covered wire. They can be 
wound in a few minutes on 
a piece of" wood l *in. 
diameter or any round 
object of that size. The 
aerial coil consists of 
40 turns of wire, 

pars , , án . 

tig. 9. -The high- 
frequency choke. 

or 
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whilstttte reaction coil has 60 turns. One coil should 
be wound in a clockwise direction and the other in an 
anti -clockwise direction. This is known as aslatic 
winding. Of course, commercial coils are more 
efficient than these, and also they are of different 
form, and contain more than two windings, a long - 

,+ wave winding, a short -wave winding, a reaction 
winding and other windings according to the purpose 
for which the coil is to be used. There are other coils 
used in a multi -valve set apart from aerial tuning 
coils, but I shall deal with these as we develop in- 
struction from one -valvers to receivers employing 
several valves. For the sake of simplicity the one - 
valver here dealt with is only intended to receive 
the medium wavebands. 

The Resistance and Valve 
Part 8 is a resistance. A resistance is used to oppose 

the flow of current, and its value is decided by the 
amount of current it is intended to hold back. Its 
value is measured in ohms, the ohm being the unit of 
resistance. The purpose of the resistance will emerge 
later. As with condensers several resistances of 
differing values are used in modern receivers, and the 
type selected is decided by the amount of current it 
has to pass or resist. Only one is used in this receiver. 

Part 9 is the valve. It has a filament like an electric 
light bulb. It also has a grid and a plate. The 
accumulator or dr_r battery is connected to the two 
pins, which, in turn, are connected to the filament, 
and when the filament is hot it emits electrons. The 
plate is connected to the high -tension battery. The 

4 

Vr 

} :1 

Combined LT d H.T. 
battery 

grid surrounds the filament and the plate surrounds 
the grid. Some valves have additional grids, according 
to the circuit in which they are employed. The valve 
employed in this receiver has only one grid. 

When the electrons are emitted from the filament 
they pass to the grid and are attracted to the plate. 
also known as the anode from whence they flow back 
to the high- tension battery. 

The grid is a spirally wound length of special 
wire to which the incoming wireless signals are fed. 

We shall have more to say about the action of the 
thermionic valve as this series develops. Part 10 is the 
onloff switch. It will be seen that it is connected in 
the low- tension positive lead. In its open position 
it disconnects the battery supply. In its closed position 
it acts just as though there is a continuous wire 
from the battery to the set. 

The Choke and 'Phones 
Part 11 is the highfrequency choke which is a coil 

of wire presenting a barrier to high frequency current. 
Its principal use is to divert the high -frequency 
oscillations of the detector valve for reaction purposes. 
It must have a low self-capacity and to achieve this 
the best are wound in sections. 

Part 12, of course, represents the telephones, or 
earpieces, by means of which the received signals 
are heard. It consists of an electro- magnet with a 
disc or diaphragm of soft iron fixed just in front of 
the pole piece of the magnet. This disc vibrates when 
signals are applied to the magnet, producing audible 
sounds. (To be continued) 

Tuning condenser 

Aerie/ coupling 
condenser 

Tuning and 
reaction coil 

Aerial 

Reaction 
condenser 

H.F.choke 

Fig. 10.- Pictorial wiring diagram of circuit shown hr Fig. 1. Some of the wiring is underneath the 
baseboard, which is fixed to the panel to clear the valse_lrolder sockets. 
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tes on the Direct-re ding Bridge 
REPLIES TO SOME QUERIES ON THE INSTRUMENT DESCRIBED IN THE ISSUE 

DATED SEPTEMBER, 1952 

By Robert D. Paterson 

UESTION. -1 have been unable to obtain a 
4 -pole, 11 -way switch. Can two or more 
.simpler switches be arranged to give the 

same ranges ? _ 

Answer.- Four -pole, eleven -way switches appear 
to be in shorter supply than when the prototype 
bridge was built, but one cannot use two or more 
simpler switches without sacrificing the simplicity of 
handling which is the most desirable feature of the 
bridge. To set a number of independent switches to 
obtain the requisite network and range would be 
troublesome and entail greater risk of error. How- 
ever, there are alternatives. The first (and least 
profitable) of these is to limit the number of fanges 
to suit the switch available, omitting for preference 
the 10 -1,000 pF range and one or more of the induc- 
tance ranges according to the work expected of the 
bridge. The reason for choosing to omit this 
particular capacity range is that condensers of over 
10 pF can be dealt with on. the 10 pF range by 
measuring them in series with another condenser 
of 2 to 10 pF whose capacitance has been previously 
ascertained and then calculating their values from the 
familiar equation :- ' 

1 / x = I / resultant - I / known:: q 
The better alternative is to build up the switch from 
Yaxley wafers, which are still available, and this 
again can be done in more than one way. 

First consider the possibility of using for each pole 
of the switch two wafers with their moving arms 
joined and their contacts placed to supplement each 
other, so that successive positions of the switch will 
bring into circuit (say) five contacts on one wafer 
followed by six on the other, and so on. 

Fig. 1.- Subsidiary ' bracketing' scale for 
multiplier dial. 

If this proves impracticable build up the necessary 
combination. Since Yaxley switches are mass -pro- 
duced each insulating frame is capable of accom- 
modating twelve contacts whatever its complement 
when purchased. So buy four wafers of the one- 
pole type with as many as possible contacts on them. 
Buy also sufficient surplus wafers to provide enough 
contacts (when dismantled) to fill the vacant spaces 
on the one -pole wafers. Carefully drill out the 
rivets which hold the contacts to the spare wafers 
and transfer the extra contacts to their new places 
fixing them with fine screws furnished, preferably, 
with locknuts. If a complete four -pole switch was 
bought in the first instance it can now be reassembled 
and incorporated in the bridge. Otherwise a base - 
plate must be obtained and this should possess a 
spindle long enough to operate all four wafers when 
suitably spaced. It may also be necessary to alter or 
eliminate the stop or stops on the base -plate by 
hammering them flat with the surrounding metal. 
The stops are not required and are actually a nuisance 
as they prevent the range switch from being turned 
freely in either direction to the required range. Make 
spacers from brass tube taking care to make opposite 
spacers exactly equal to prevent strain on the wafers. 
Lastly assemble the switch with long bolts or pieces 
of screwed rod. 

Question. -Can I use a linear variable resistance 
for VRI or must it be logarithmic as the panel lay -out 
you propose suggests ? 

Answer.- Either will do since the readings of the 
bridge do not depend on the law which VR1 follows 
but are directly and solely proportional, in each 
range, to, the value of VRI in ohms at the point of 
balance. 

A linear VR1 of exactly 100 KO will, however, 
produce the most open and readable scale while a 
log. VRI or a linear one of more than 100 K 2 
corrected to that value by a parallel resistor as 
suggested on page 418, will produce a non -linear 

CC 

/Mn 3Mr, -HTt 

t7 

Q 

HTf 

/s0 ti 

(0) V (b) : 

Fig. 2.- Connections for various types of oscillators. 
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scale which will be cramped at one end to a greater 
or less extent. 

Question. -It seems to me that the voltage with 
which you propose to energise the bridge is too low 
to be effective. Can you suggest how a higher 
voltage could be applied ? 

Answer. -The high amplification of the 6AC7 
should produce a clear end -point even with 6v. 
excitation, but if you prefer to apply a higher voltage 
there are several ways of obtaining it. The first is to 
incorporate in the power -pack one of these mains 
transformers still obtainable ex -W.D. which have a 
50 volt winding, and to feed this voltage to the bridge 
instead of the heater volts. This transformer may be 
placed with its primary in parallel with that of the 
normal power -pack transformer or, if it possesses 

- another suitable winding may be formed into an 
independent pack for the bridge with a suitable 
rectifier and smoothing. Another way is to feed the 
heater volts into the primary of a small transformer 
from which some 30 to 50 volts may be drawn. An 
old L.F. type may be used, rewound if need be with 
thicker wire. The making of such a transformer by 
experimental winding and rewinding might appeal 
to some constructors who would fight shy of tackling 
the making of a full -scale mains transformer. 

Question. -Is there available any simpler and 
cheaper zero indicator than the magic eye with its 
attendant amplifier ? I want to keep the cost of the 
bridge as low as possible. 

Answer.- Headphones may be used as an alterna- 
tive to the magic eye. They should be connected 
either across the output of the bridge or in the anode 
circuit of the amplifier valve or still better between 
the earth line and the D.C.-free end of the 0.1 tpF 
coupling condenser. Since the ear is more sensitive 
to medium frequencies than to low, this type of 
bridge would be best energised by one or other of 
the 1,000 c/s oscillators. 

Note. -Some constructors might like to fit a 
change -over switch so that either the magic -eye 
could be used or phones, as desired. At the other 
extreme a very simple bridge could be made with 
phones as detector and energised by 50 c/s from the 
mains or by a neon oscillator. With 50 c/s low 
values of inductance and capacity could not be 
accurately measured. 

Question.- Though the magic -eye functions satis- 
factorily with most unknowns I find it difficult to 
judge the zero point when measuring small condensers 
and high resistances. Is there any way of making 
the zero sharper? 

Answer. -With low values of capacity and 
inductance and high resistances the response from 
the magic -eye (or phones) is necessarily less than 
with intermediate values. In these cases " bracket- 
ing " should be resorted to. Having set the correct 
range swing the multiplier dial back and forward 
and note at which points on the dial the shadow of 
the eye just appears then set the scale by eye to the 
point mid -way between them and read 9ff the value. 
A subsidiary scale in arbitrary units 1 to 100 set off 
round the outer one -eigth of an inch of the Multi- 
plier Dial would make bracketing more accurate. 
If the resistor VR1 is linear, a useful scale would be 
100 -b -100 set out at (say) intervals of 5 with the 

zero lying on the external bisector of the angle formed 
by the limiting positions of the moving arm. "The 
100's need not lie over the extreme positions of the 
moving arm, but perhaps one hundred degrees on 
either side of the zero thus facilitating the making 
of the scale. If on bracketing the shadow appeared 
when 60 lay opposite the index, and also at 20 on the 
opposite side of zero the factor by which the range 
set should be multiplied would be found opposite 
60 -! -20 

, that is 40 on the subsidiary scale. (Fig. 1.) 

Question. -I do not understand how the external 
oscillator such as the neon one you describe should 
be connected to the bridge. Please explain. 

Answer. -The connections depend on what oscilla- 
tor or combination of oscillators is to be used. If 50 c/s 
excitation alone is desired connect the primary of the 
bridge transformer across the heater sockets of a 
valve -holder one of which is already earthed. In 
the neon oscillator shown in the original Fig. 3a, 
one end of the primary is also earthed, so if this is to 
be usedps an alternative to 50 c /s, the two terminals 
of the 2 -way switch must be connected respectively 
to the non- earthed socket of a valve -holder and to 
the junction of the neon and the 0.002 tiF condenser 
at the opposite side from the I megohm variable 
resistor. Since with the valve oscillator of Fig. 3b, 
the primary is not earthed, a 3 -pole, 2 -way switch is 
required to alternate 50 c/s and the valve -generated 
oscillation. The accompanying diagram Figs. 2 (a) 
and (b) shows the necessary connections. 

PREMIUMS FOR TECHNICAL WRITING 

THE Radio Industry Council, organisation of the 
manufacturers in all branches of the industry, 

announces six further awards of premiums for 
technical writing. 

Full awards of 25 guineas go to : 

Mr. P. H. Parkin, B.Sc., A.M.I.E.E., and Mr. 
P. H. Taylor, A.M.I.E.E. 

Mr. T. Somerville, B.Sc., M.I.E.E., F.Inst.P., 
head of the Electro Acoustics Groud of the Engineer- 
ing Research Department, BBC, and Mr. C. L. S. 
Gilford, M.Sc., F.Inst.P., head of the acoustics 
section of the Group. 

Mr. J. A. Jenkins, M.A., M.lnst.P., and Mr. R. A. 
Chippendale, B.Sc. 

Mr. W. R. Stamp, on the staff of the Admiralty 
Research Laboratory, Teddington. 

Ex gratia awards of £10 each were made to Mr. 
T. W. Bennington, who is engaged on ionospheric 
and short -wave propagation work in the 
Research Department, BBC, and to Mr. G. N. 
Patchett, Ph.D., B.Sc., A.M.I.E.E., M.I.R.E., 
A.M.Brit.I.R.E., head of the Electrical Engineering 
Department of Bradford Technical College. 

One of the judges, Vice- Admiral Dorling, director 
of the Radio Industry Council, in announcing the 
new awards, said : 

" We should like to have submitted to us more 
articles of the particular kind we want to en- 
courage.... Greater attention, we consider, should 
also be paid to clarity. 

" We hope the writers of articles which have not 
qualified this time, will get other articles published 
during 1953 and submit them to us. We should also 
like to have some entries from journals published 
overseas " 
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Tracing and Curing Hum 
ONE OF THE MAJOR TROUBLES IN HOME -MADE AND COMMERCIAL RECEIVERS EXPLAINED 

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

DURING the initial tests of a newly -built receiver 
the constructor should be very critical about 
the revel of mains hum -for listening is made 

exceedingly tiresome if a discernable hum accompanies 
the reproduction. Mains hum of a general character 
is often due to ripple voltage in the output of the 
rectifier -filter system, mainly introduced by in- 
sufficient reservoir or decoupling capacitance. In the 
case of a receiver designed to a tested specification 
this type of hum is very rare, although it is frequently 
noticeable in receivers of an experimental nature, 
which have been designed and built by the home - 
constructor. Little trouble is usually encountered 
in removing it, however ; often a few extra micro - 
farads of smoothing, or a higher value filter choke, 
is all that is necessary. 

Hum which gradually develops in a receiver is not 
always so easy to trace to its source. It may be 
due, of course, to a reduction in filter capacitance, 
in which case proof is readily available by shunting 
the suspected capacitor with a similar one of known 
value. The filter (smoothing) choke may have 
developed a fault, such as short- circuited turns with 
a consequent lowering of its inductance, or the same 
may apply to the loudspeaker field should the receiver 
use this in place of a choke. 

Start from the Loudspeaker 
Should, however, a few simple tests in this direction 

indicate that the filter circuit is free from fault, a 
little more involved procedure must be adopted to 
localise the hum source. In tests of this nature it 
is always advisable to work from the loudspeaker 
back to the aerial input. Firstly, it is just as well'to 
ascertain that the loudspeaker itself is in no way 
aggravating the trouble. This can be proved. by 
completely disconnecting the primary winding on 
the output transformer from the output valve anode 
circuit ; short -circuiting the anode of the output valve 
direct to the H.T. rail -to maintain a constant H.T. 
load, and to prevent damage to the valve ; and 
finally, load the transformer primary by a resistor 
of equivalent value to the anode impedance of the 
output valve. In this way we can be absolutely 
certain that any hum from the loudspeaker is (a) 
induced into the output transformer from the mains 
transformer or smoothing choke, or (b) induced 
into the voice -coil of the loudspeaker by similar 
means, or via the voice -coil connecting leads, par- 
ticularly if of a necessity they are extra long in order 
to connect the output transformer -which may be 
on the receiver chassis -to the loudspeaker in the 
receiver cabinet. 

A modification in the position of the output 
transformer usually effects a perfect cure where the 
hum is known to be introduced by these means. 
On the other hand, the loudspeaker may be of the 
energised variety, giving rise to hum which is directly 
induced into the voice-coil from the loudspeaker 
field winding. A hum -bucking coil is usually fitted 
to a loudspeaker of this nature to counteract this 
effect. Should the !oudspéaker not be furnished in 

this way, however, it is a fairly easy matter for the 
constructor to wind a coil himself. 

About a dozen turns of insulated 20 s.w.g. copper 
wire should be wound on top of the field winding, 
and connected in series with the voice -coil and output 
transformer, as shown in fiig. I. The way in which 
the hum -bucking coil is connected to the voice -coil 
is extremely important -for the correct way tends 
to neutralise the hum, while if connected in a converse 
sense an enlargement of hum output will result. 

Isolate the Output Valve 
After establishing that all is well with the loud- 

speaker, the next operation is to isolate the output 
valve -including the loudspeaker -from the preceding 
stages. This is best done by disconnecting the 
coupling capacitor from the grid of the output valve 
in the case of a resistance -coupled amplifier, as shown 
in Fig. 2. The grid resistor must be left in circuit, 
of course, to provide grid bias for the valve. If hum 
is still in evidence, then it is obvious that the output 
stage is causing it -the .valve proper may have a 
slight heater -to- cathode leak, or the cathode by -pass 
capacitor Cl may be low in capacity or leaking a 
little. If the output valve happens to be a pentode 
the screen decoupling capacitor C2 -if one is installed 
-may be open circuited. 

Checking in this manner by employing a substitute 
component soon pin -points the hum source. It 
may be found, however, that none of these suggestions 
effect a cure, in which case it can be safely assumed 
that the fault lies in the heater circuit. Some of the 
older -style receivers employ a centre- tapped heater 
winding on the mains transformer. This tapping is 
usually earthed to the receiver chassis, or to the 
negative H.T. line. The valve heaters are thus 
balanced to earth ; should, however, this balance be 
upset owing to a fault in the mains transformer, a 
very unpleasant 100 c.p.s. hum will emit from the 
loudspeaker. If the hum is suspected to be due to 
this cause it can frequently be minimised by removing 
the earth connection on the heater winding ; shunting 
the heater line with a 50 -ohm wire-wound resistor of 
suitable rating, and adjusting an earthed tapping 
on this resistor for minimum hum (see Fig. 3). 
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Fig. 1.- Showing the con- 
nections Pr a hum- 

bucking coil. 

Adjust R for minimum Avm 

Fig. 3. -A method of 
balancing the valve heater 

circuit. 
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In home -constructed receivers this method of 
heater balance is rarely used these days. The 
usual procedure is to earth one of the heater lines 
direct to the receiver chassis ; while this system is 
very effective with modern valves, a much lower 
hum level is often achieved in a circuit employing 
four -volt valves, by using the tapped resistor arrange - 
ment-in any case, all circuits which use a transformer 
for supplying heater power must either directly or 
indirectly have the heater line at earth potential. 

Hum in the First A.F. Amplifier 
The coupling being now reconnected and hum 

still prevalent, we can be fairly certain that it is 

r, 
dvtxror i,d 

Volume 
COntro/ 

Fig. 2. -The output stage and first 
of a typical receiver. 

being conveyed from the first A.F. valve (VI, Fig. 2) 
to the grid of the output valve (V2). The unwanted 
hum voltage causing the trouble must be developed 
across the coupling resistor Rl. This, of course, 
may be prompted by faults similar to those which 
we have already considered. A diminutive heater -to- 
cathode leak in VI will tend to produce hum to a 
larger magnitude than a similar fault in V2, owing 
to the lower signal operating level of VI. The same 
reasoning applies to inadequate decoupling. It is 
advisable, if hum is being introduced in this stage, 
to check on the anode decoupling arrangements 
comprising the resistor R2 and the capacitor C3. 

The large majority of receivers use a similar mode 
of decoupling in this section, although the less 
expensive models tend to do without it by employing 
a higher value smoothing capacitor. Should the 
constructor come across a receiver of this nature 
which is prone to excessive hum, it is well worth while 
to go to the expense of fitting a resistor capacitor 
combination -for the resulting reduction in hum level 
far outweighs the cost of the components. The value 
of R2 should be in the region of 10 to 25 kilohms, 
depending on the available H.T. rail volt-age, while 
C3 should be an electrolytic possessing a capacitance 
between 4 and 8 microfarads. 

The grid circuit of VI is remarkably susceptible 
to hum pick -up from any component or wiring 
carrying alternating mains current. Short- circuiting 
this grid direct to chassis will rapidly prove whether 
or not this happens to be the case. Earthing the 
metal shielding of the volume control, and screening 
the wiring associated with the grid circuit of VI often 
alleviates hum due to this cause ; although, in 

A.F. amplifier 
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persistent cases, enclosing Vi in a metal shielding 
is sometimes the only satisfactory solution. 

Hum of the foregoing nature is rarely introduced 
into the receiver in the stages preceding VI -the 
resulting hum is different in effect and will be fully 
considered later in this article. 

Universal and D.C. receivers are not only more 
prone to hum troubles than A.C. ones, but the hum 
is a little more difficult to localise, since the valves 
are wired in series and cannot be removed from their 
sockets should this be necessary to facilitate isolation 
tests. The best way to commence is by isolating 
the receiver from the A.C. mains (A.C. /D.C. types of 
receiver only) by a one -to -one mains transformer. 
The chassis of the receiver can then be earthed, and 
a quick check is available by short circuiting each 
valve grid in turn, working back from the output stage, 
until the hum is lessened or stopped when the section 
producing the hum is shorted. 

It is important to remember that a coupling or 
input transformer may be picking up hum owing to 
its close proximity to the mains transformer or 
filter choke. A satisfactory cure frequently results 
by orienting one or other of the components to a 
" neutral " position on the chassis. 

Earth tags which are secured to the receiver chassis 
by nuts and bolts -or rivets -are very prone to cause 
hum, particularly if the tag carries various wires, 
which may serve to earth one side of the valve heaters, 
grid return leads, etc. A slight D.C. resistance 
developing between the tag and chassis is sufficient 
to present an impedance to the A.C., and the resulting 
voltage- although of diminutive magnitude -is liable 
to create an exceedingly puzzling hum problem. The 
same applies to loose valve contact sockets, partially 
corroded connections, and the host of similar faults 
which inevitably develop in an old receiver. 

Modulation Hum 
Modulation hum, as its name implies, is caused by 

a hum voltage modulating the transmitted carrier 
and is, therefore. only audible when the receiver is 
tuned to a signal. Many home -built receivers, on 
first test, suffer from this complaint and, owing to its 
complicated nature, many tedious hours can be spent 
in localising the stage in which it is thought to 
originate. Before we go on to discuss means of 
curing a receiver so affected it will, therefore, be 
instructive to consider the actual cause of such a 
hum. 

It is well known that the mains wiring functions 
quite satisfactorily as an aerial ; in fact, at one time 
receivers were built with facilities for using the mains 
wiring in place of an aerial, by connecting one side 
of the mains through a low -value capacitor to the 

Fig. 4. -The power circuit of a normal receiver. 
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aerial input socket on the receiver. These days, 
however, this practice is not to be recommended 
owing to the increasing ratio of mains " noise " as 
compared with the signal. 

Nevertheless, a certain amount of signal from the 
mains wiring does find its way into the receiver, but 
by a rather unorthodox entry. The circuit of Fig. 4 
illustrates a typical H.T. supply to a receiver. It 
will, of course, be appreciated that the H.T. supply 
is virtually isolated from the mains owing to the 
effect of the mains transformer. From the signal 
point of view, though, the transformer yields very 
little impedance, brought about mainly by distributed 
capacity between primary and secondary windings 
-this is represented by C on the diagram. 

Two voltages are, therefore, applied to the rectifier 
anodes, one at signal frequency and the other at 
mains frequency. A rectifier being a non -linear 
device tends to mix the two signals -similar to the 
function of the frequency changer valve in a superhet 
receiver-resulting, in an output wavefr rm consisting 
of the R.F. carrier modulated by the mains frequency. 

On the face of it, This modulated signal would 
appear to end its life across the low reactance of Cl. 
This, unfortunately, is not always the case, for Cl- 
a high -value electrolytic capacitor- possesses an 
appreciable self inductance, which at the carrier 
frequency would appear as a considerable reactance. 
The same reasoning applies to the filter choke LI, 
which, although of high inductance, possesses quite a 
considerable self capacitance, with a consequent 
reduction in the impedance it offers to the R.F. 
carrier. 

The filter capacitor C2 is again of similar character- 
istics to Cl and effects little attenuation at the 
carrier frequency. We can clearly see, then, that the 
filter circuit, which is admirably capable of removing 
the 50 c.p.s. ripple from the H.T. supply, can be 
remarkably unsuccessful so far as the high- frequency 
component is concerned. 

Thu_ the hum modulated carrier is conveyed to 
the signal frequency section of the receiver via the 
H.T. rail. Here, it mingles with the signal received 
from the aerial, and is once again conveyed through 
the receiver, but this time via the normal channel. 
On reaching the detector stage, however, the hum 
voltages remain, plus, of course, the audio content 
of the signal; these are amplified and appear together 
at the loudspeaker. 

It is, therefore, plain to see the importance of 
filtering any R.F. signal to prevent it from reaching 
the receiver by way of the mains wiring. The most 
apparent way of doing this is, of course, by the 
inclusion of an R.F. filter choke in series with the 
mains input lead to the receiver. Double -wound 
chokes are readily available for this purpose, specially 
designed to withstand the fairly high receiver input 
current without overheating or suffering any ill 
effects. 

The large majority of mains transformers are 
furnished with an electrostatic screen between primary 
and secondary windings. This is capable of removing 
á large percentage of modulation hum owing to the 
effect it has in reducing the capacitance between 
the two windings. It is advantageous for the con- 
structor to bear this point in mind, for some of the 
less expensive type of mains transformers are produced 
without a screen, and when employed in a broadcast 
receiver extreme difficulty is often experienced in 
making it free from hum. 

A cure is usually quite easily effected' in less severe 
cases of modulation hum by connecting a 0.01E4F 
condenser between the receiver chassis and each 
anode of the rectifier, or else a similar capacitor 
between chassis and each side of the mains input. 

Little advantage is gained by shunting the electro- 
lytic capacitors by one of a lower value in an endeavour 
to by -pass the R.F. at this point, for more often than 
not the inductance of the electrolytic in conjunction 
with the additional shunt capacitance forms a 
parallel resonant circuit at the R.F. frequency, and 
tends to aggravate more than cure the effect. 

Open- circuited decoupling capacitors in the R.F. 
or I.F. stages of a receiver sometimes have the effect 
of producing modulation hum, and should be given 
due consideration in obstinate cases, particularly if 
hum is =also heard on weak carriers. The same 
applies to heater -to- cathode leaks in valves associated 
with these circuits -A.C. /D.C. types seem more 
prone to this trouble than d6 A.C. only ones. 

After trying every available means of curing modu- 
lation hum, the constructor should not up in 
despair, for a simple operation like shunting the 
aerial input coil with an R.F. choke might do the 
trick -on several occasions the use of this dodge has 
well rewarded the writer. 

B.R.E.M.A. Chairman 
Re- elected 

AT the annual general meeting of the British Radio 
Equipment Manufacturers' Association in 

London on March 6th, the Executive Council of 12 
member -firms was re- elected without change. The 
committee subsequently re- elected Mr. P. H. 
Spagnoletti, B.A., M.I.E.E., A.M.I.R.E., and Mr. 
E. K. Balcombe as chairman and vice- chairman 
respectively. 

Mr. Spagnoletti, addressing the annual meeting, 
said that last year for the first time television had 
become a significant factor in the export figures, 
6,000 receivers having been sold abroad. At home 
782,000 television receivers were sold and production 
rose by 14 per cent. compared with 1951. 

Production of radio receivers and radiograms was 
1,228,000 sets, a fall of 41 per cent. compared with 
1951. Home sales accounted for 789,000 sets and 
export sales for 523,000. 

Taking sound radio and television together, the 
value of home sales fell by 11 per cent. and export 
sales by 4 per cent. 

The association was responsible for 93 per cent. 
of the country's home sales and 94 per cent. of the 
export sales. 

In a reference to the restrictions on hire purchase, 
Mr. Spagnoletti said : " That people in the lower 
income groups should be prevented by fiscal means 
from seeing the Coronation on TV is, I think, 
wrong." 

The Annual Report of the association shows that 
during the year TV sets with 12in. tubes were again 
in the majority, although they represented only 
60 per cent. of the December sales as compared y'ith 
85 per cent. of the sales in December, 1951. Second 
place was taken by 14in. tubes, representing 2i per 
cent. of the December sales. 
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A COMPLETELY ASSEMBLED 
"ALL- WAVE " SUPERHET 
CHASSIS 

MODERNISE YOUR OLD RADIOGRAM FOR A GENUINE 

£26 SPECIAL OFFER! 
PLESSEY 3 -SPEED AUTO 

INCLUDING 10'" P.M. SPEAKER CHANGE UNITS 
MODEL B.3. -A 
5 -valve 3- waveband 
Superhet Receiver, for 
operation on A.C. 
mains 100 -120 volts and 
200 -250 volts, employ- 
ing the very latest 
miniature valves. It 
is designed to the most 
modern specification, 

an` Brea, attention having 
been given to the quality of reproduc- 

tion which gives excellent clarity of speech and 
music on both Cram and Radio, making it the ideal replacement 
Chassis for that" old Radiogram,' etc. 
Brief specifications : -Model 13.2-Valve line up. 6ßE6, 6BAS. 
6ATO. 6BWS. 6X4. Waveband coverage. Short 16-50. Medium 
187 -550, Long 900 -2,000 metres. Controls (1) Volume with on +off 
(2) Tuning (flywheel type) ; (3) Wave change and Cram ; (4) 
Tone (3 position switch operative on Gram and Radio). 
Negative Feedback is employed over the entire audio stages. 
Chassis size, 11m. x 7;ín. x 8)in. high. Dial size, Olin. x 41ín. 
Price, complets and READY FOR USE, excluding speaker, 
2121.2' -. (Carr. and Pkg. 7.6 extra.) 

Brand New in maker's cartons, £ 11 1 A Z` 
complete with mounting in- 
structions. 

1.7 V structions. (Normal price lei 

These units will auto change on all three speeds, Vin.. 10íu 
and 12ín. ) They play MIXED 10in. and 12in. record=. 
They have separate sapphires for L.P. and 78 r.p.m., which are 
moved into position by a simple swit-h. 
Minimum base -board size required 16in. ' 121in. with height 
above 51in, and height below baseboard 21ín, 

A bulk purchase enables us to offer these BRAND NEW UNITS at this exceptional price. 
Please include 7.6 packing, carriage and insurance. 

A DUAL CHANNEL PRE -AMPLIFIER and TONE 
CONTROL UNIT 

This comprehensive PRE -AMPLIFIER and TONE CONTROL 
UNIT provides full control of Bass and Treble In conjunction 
with a main Volume /Mixer Control. Can be used with any 
Amplifier and any Pick -up. the range of frequency control pro- 
vided by the unit affording ample compensation for all types of 
Pick -up and all natures of recordings. i.e., English. American 
and Long Playing, without recourse to Pick -up correction. The 
extreme flexibility of the Bass and Treble Controls is such that 
the level of Baas and Treble can be sec to suit any conditions 
irrespective of the volume output of the Amplifier. 
Response characteristics are given in 12 -watt Amplifier advt. 
The Unit measures only 7in. x 4in. x 2in., including self -contai 
Power Supply, and can be accommodated either on or away from 
the main Amplifier, i.e., in the front panel of a Cabinet or any other position_ Price including drilled chassis, valves (6SN7 
and 6J5), £3.'189. Complete assembly data is available separ- ately for 1'3. Completely assembled and ready for use. 25'5 -. 

THE "WIRELESS WORLD" 3 -VALVE SET 
A Midget 3 -valve T.R.F. Re- 
ceiver for operation on A.0 
mains, covering long and 
medium wavebands. We are 
able to supply all of the com- 
ponents to build this set, as 
designed, and specified in the 

eb. 1950 issue, Including the 
drilled chassis, valves and 
moving coil speaker, ete.. 
at the following prices : -To 
construct - complete chassis, 
less dial and drive assembly. 
255/-. Ditto. including dial 
and drive assembly, £6. To construct the comb" :4 
plete Set, including dial and drive assembly and 

£7 /3B. Overall size of cabinet is 7iin. x Slims, x Ill in 
A reprint of the designer's article, giving Circuit and Assembly 
Instructions (this is available separately for 9d.). together with 
a Practical Component Layout is included with each of above 
assemblies. 

a 

"PERSONAL SET" BATTERY ELIMINATOR 
A complete kit of parts to build a Midget " All -dry " Battery 
Eliminator, giving approx. 69 volts and 1.4 volts. This Elim- 
inator is for use on A.C. mains and Is suitable for any 4 -valve 

erbet Receiver requiring H.T. and L.T. 
voltage as above or approx. to 69 volts. 
The kit is quite easily and quickly assem- 
bled and is housed in a light aluminium 
case, size 411n. x 11ín. x 31ín. Price of com- 
plete kit with easy -to- follow assembly 
instructions, 426. In addition we can 
offer a similar COMPLETE KIT to provide 
approx. 90 volts and 1.4 volts. Size of assem- 
bled Unit 7in. x 21in. x lain. Price 47:6. 

A MAINS OR BATTERY PORTABLE KIT 
A midget 4 -valve Superhet Portable Set covering 
medium and long wavebands. 
Designed to operate on A.C. mains 203 -240 volts or by 
an " Alldry " battery. The set is so designed that 
the mains section is supplied as a separate unit which 
may be added at any time. The Kit therefore can he 
supplied (a) as an " Alldry " flattery Superhet 
Personal Set which can be accommodated in the 
Attache Case as illustrated (size 911in. x V.M. x 7in.). 
This is attractively finished in lizard, maroon, dark 
green, or blue resine, (b) or as a Combined Mains 
Battery Superhet Portable Receiver, for which a 
polished Wood Cabinet is available to accommodate 
both Mains Unit and Batteries together. 

Circuit incorporates delayed A.V.C. and Pre -selective Audio 
Feedback, Kit is complete in every detail and includes ready - 

wound Frame Aerials. fully aligned I.P. Trans(.' and drilled chassis, etc. Overall 
size of assembled chassis Sin. x 4in. x Zan. This receiver as illustrated can be com- 
pletely built for approx. £10 (plus Mains Unit if required(. Send 1/9 for the fully 
descriptive Assembly Book which includes Practical Layouts and complete price 
list of Components. 

THE " 311X1 FOUR.'"-A 4 -valve 
Battery Superhet Receiver, designed 
by Practical Wireless " to receive 
4 Pre -set Stations, no tuning being 
necessary. The complete Receiver 
can be built for £9 :1010 (plus case 
15 6). Send 1'6 for Assembly Instruc- 
tione, Layouts and Component Price 
List. 
THE " MINI TWO- THREE." -Com- 
plete diagrams and layouts from which 
either a T.R.F.3 -valve set or a 2 -valve 
set (afterwards easily converted to 
the 3- valve) can be made for £58'- or 
£43'6 respectively (plus case. 15'6). 
Full Instructions, Layouts and Corn- 
ponent Price List, 2' -. 
Till: " MINI TWIN."-The ideal 
set for the beginner ! A simple 1 -valve 
2 -stage Battery Set covering Long and 
Medium Wavebands. Can he built 
for 375. plus 96 for attractive Plastic 
Case and 14 -9 for suitable headphones. 

Complete instructions, layouts and price list 1'3. 

STERN RADIO LTD. 

A QUALITY " PUSH- PULL" 
AMPLIFIER 

A Kit of Parts to 
build a 6 -8 watt. 

Push -Pull Am- plifier for 
operation o n 
A.C. mains 

203 -250 
volts. In- 
COrpor- 
ates a simple 
arrange- ment to 

enable either a 
magnetic, crystal 

or lightweight pick -up 
to be used. A 10 -watt Output Transformer Is designed to 
match from 2 to 15 ohm speakers. Tone control is incor- 
porated. The overall size of the assembled chassis is 101n. x 
Bin. x 71 in. high. Price of kit complete in every detail. 
including drilled chassis and valves, 26'17/6. Component 
layout is supplied. 
Price of assembled chassis, supplied ready for use. £8'12 6. 
Instructions, layouts and price list 1' -. 

COMPLETE BATTERY CHARGER 
For charging either 2, 4, 6 or 12 volts at 1 amp. Complete in 
metal case. and incorporating a limiter resistor. Size 51in. 
x 51in. x 4'dn. Complete and ready for use, 39'6. 

"Send 9d. P.O. for our STOCK LIST. showing many KITS OF 
PARTS for Sets and Battery Chargers and " hundreds " of 
Radio Components. When ordering please include I/6 to cover 

cost of postage and packing 
109, & 115, FLEET STREET, E.C. .. 

TELEPHONE CENtral 5812/3/4. 
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EXCEPTION Al. 5. L%EDIT Elt. 
Ten EF50 Brand New (Ex- Units) ... ... ... ... 55'- Set 
6101G. 6K7G, 6Q7G. 5Z4G, 6V6G (or KT61) ... ... 4216 .. 
1R5, 1S5. 1T4, 134 or (3S4 or 3V4) ............ 326 ,. 
TP25, HL23 /DD, VP23, PEN25 (or lP2G) ... ... 27,6 ., 
6K8G, 6K7G, 6Q7G, 25A8G, 25Z5 or 25Z6G .. 42;6 .. 
.12K8GT, 12K7GT, 12SQ7GT, 35Z4GT, 35L6GT,'or 50L6GT 42/6 .. 
12SA7GT. 12SK7GT, 12SQ7GT, 35Z4GT, 35L6GT or 

50LeGT ... ... ... ... ... 42.6 ., 
Complete set of specified valves for " P.W." Personal Ree. 
5 6AM6, 2 6ÁK5, 1 6.16, 1 614, 1 EA50, and 3BPI C; R. Tube with 
base, £511216. 

` Weymouth Superhet 3 -Ware Band Coll Packs." 
Short, Med. and Long with Gram. Switch. 
Brand New Miniature type complete with circuit. 
P.P. 1,6 ; absolute bargain. 

19 6d. 

CATHODE RAY TUBES : 

VCR97. Guaranteed full picture. 40! -, Parr. 5' -. 
VCR517. Guaranteed full picture. 40; -, carr. 5/ -. 
3ßP1. Suitable for 'scopes and Tel. 25/ -. carr. 3/ -. 
MU-METAL SCREEN for VCR97 or 517. 12 6d. 
139A (ACR30), 35/ -. Brand new. P.P. 3! -. 

P.M. SPEAKERS (Inc. Tax) 
Plessey 211n. with Trans. 15'- Rola loin. with Trans. 30- 
Celestian 51n. with Trans. 16 ;- Goodman's 10in. with Trans. 
Rola 5in. less Trans. ... 12/6 30 - 
Plessey5ln. less Trans.... 12/6 Electrona 10in. with Trans. 
Plessey6ll LIT ... 15'- 25 - 

Postage and packing 1,,- extra. 

INDICATOR ''NIT TYPE 182A. This unit contains VCR517 
Cathode Ray 6in. Tube. complete with Mu -metal screen. 3 EF50' 
4 SP61 and 1 5U4G valves, 9 wire -wound volume controls and 
quantity of Resistors and Condensers. Suitable either for basis 
of Television (full picture guaranteed) or Oscilloscope. Offered 
BRAND NEW (less relay) in original packing case at 78'6d Plus 

6 carr. " W.W." Circuit supplied Free. 

INDICATOR UNIT TYPE SLC5 
This Unit is ideal for conversion fora " Scope " Unit se 'ha- 
for Midget Television. It contains Ca Tube type ACRin 
(VCR193A) complete with holder and cradle also earthing 
clip. 1 -VR68, 2 -VR65, 21mfd. 550v. wing'. condenser, potentio- 
meters and a varied assortment of resistors and condenser'. 
These Units are in a new condition and packed in wooden 
transit cases. The C.R. Tube will be tested before despatch. 
Dimensions filin. x 61in. x 1131n. 

571 plus 5/- carr. 

WEARITE MAINS TRANS. Input 110/250v. output. 325-0-325 
80 mix. 6v. 2.5 amp., 5 v. 2 amp., £1/111- - 

PLESSEY MIDGET TYPE, 200 /250 output, 230-0-230 50 m'a, 6 v. 
2.6 amp.. 121. P.P. 1 -. 
IFT'S. Wearlte 501A and 502, 465 kc /s, 10'- pair. P.P. 

Plessey 564 kc's Permeability, 8,6 pair, P.P. 1, -. 

VCR 517C Blue and White 63ín. Tube. 
This Tube replaces the VCR97 and VCR517 without alrerat ir.r 
and gives a full Blue and White picture. 
Brand new in original crates, 45; -, plus 51- carr. 

2 Gang .0005 Condensers Midget, 5/ -. 
2 , .0005 ., with Trimmers, 0G. 

with 4 -way Push -Button. 8 6. 

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 2.3 PAGE CATALOGUE : 

Open Mon. -Fri. 9 -5.30. Sat. 6 p.m. Thurs. 1 p.m. 

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008¡9, 0401. 

FREE TO Amt BITIIOUS 
This 144 -page Book ENGINEERS ! 

Hove you sent for your copy ? 

'ENGINEERING 
OPPORTUNITIES ' 

is a highly .informative 
guide to the best -paid 
Engineering posts. It 
tells ydu how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE" terms for a 
recognised engineering 
qualilication,outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 

ng and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £15 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 
`ADDRESS 

Subject or Exam. i 
that interests me 

' g I E T British Institute of Engineering Tsehnelo8r; 
4098, Shakespeare House, 

17119, Stratford Place, London, W.I .s 

WHICH IS 
YOUR PET 
SUBJECT? 
Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 
Automobile Eng. 

Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 
LETTERS 

AFTER YOUR 
NAME! 

A.M.I.Mech.E. 
A.M.I.C.E. 
A.M.I. P. E. 
A.M.I.M.I. 
L.I.O.B. 

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

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

GEN. CERT. 
OF EDUCATION 

etc., etc. 

THE HAM'S SHOP 
Definitely The Cheapest Radio and Electrical Shop 

in Ireland 
65 DONEGALL STREET, BELFAST 

MAINS TRANSFORMERS. -200, 290, 250 v.. 350 -0-350, 80m.a. 
2 1 . 2 . 6 amp., : 250 -0-259 4 v.. 4.v.. 17:6 ; 200, 

230, 250.. 250-0-250, 60m.a., 4 -0.3 v., 4a., 4-5 v., 2a.. 18 6. 
MAINS DROPPERS. -.3a., 800 ohms, .2a.. 950 ohms, each 4.- 2 

way Line Card. 300 ohms. per yd.. 11 Cartridge Fuses, each 4t1. i 
Pre -set Controls. 100, 1K, 2K, 5K, 10K, 15K. 250K. 500E. 1 meg., 
each 2/6. 
ELECTROLYTIC CONDENSERS. -8-8, 500 v.. Can meg., 3'6 each ; 

16 -8, 500 v.. Can meg.. 4.6 each 32.350 v., 8.450 Can meg., 2 each ; 

2-150 v.. 50-12 v.. 116 each : 2 -450, 2'- each. 
CONDENSERS VARIA *LE.- Transmitter. 2 gang split Stator, 
each 1617 ; transmitter, single each, 8;- ; 3 gang 75PF Butterfly. 
each 2'- : Reaction Variable. each 3,6 : Ceramic 10PF, each 6d. ; 

Compression Trimmers. single and double. 50PF, 9d. 
VOLUME CONTROLS CARBON. -5K, 10K, 25K, 50K, 100K, 25o.K, 
500K, 1 meg.. 2 meg.. all less Sw., each. 21 : as above S.P. Sw.. 
each. 4'- ' as above D.P. Sw.. each, 4.6 : Midgets. 25K. 50K, 100K, 
2.50K, 500K. 1 and 2 meg. less Sw., 2:6 : Wire Wound. 500 ohms., 
2.5K, less Sw.. 2/6. 
CHOKES.-Midget, each 38 ; 80 m.a., 7:8 : L.F. Transformers, 
3-1. 3/6 : Class B Driver, 31- ; Microphone. 60 -1. 7 6 : Output, 
3 ohm. 4,6. 
T.R.F., 8'6 ; Superhet Chassis (less valves. 2 v.), 12.6. 
SYSTOFI,EX. All sizes. per doz., 2i- ; E.H.T. Cable. 36ft. Coil, 
51- ; Co -Ax. Cable. per yd., L- : Screened Twin Feeder. per yd.. 6.1. 
VAINE IIOLDERS. All types British, American and Continental 
6c1.-0d. : Co -Axial Plugs and Sockets, 6d. each ; Knobs., various 
5d. to 8d. ; Spade Terminals. per doz.. 2 :- : Socket Strips, 2 and 
4 way, per doz.. 4.'- Tag Strips. 3 way, per doz., 4 - ; Grid Caps. 
per doz., 6d. ; Egg insulators, small, per doz.. 38 ; Stand -off Egg 
Insulators 3'6: Spindle Couplers, each 6d. 1125 Receivers with 
Valves. each 8.6 ; 9.5m.m. Reels for Recorders. each 2- : 8in 
Speakers. 12'6: 5in. Speakers. 12 6 : Metal Boxes. for Pre -amp.. 1 3 
RECEIVERS. -1155 In perfect order, £8'100 ' Hallicrafter SX27 
in perfect order, one only. £47 0.0 : Scott. 5.6 to 16 meg., £181108 
B2 50 to 170Kc., 9.12110'0 : Type 36 Transmitter. complete £25.00 
Hallicrafter HT11A, £200 0 ; Loud Hailer, 12 v., 10w. Amplifier 
complete with Valves, £5.0.0. 
All types of British. American and. Continental Valves. Tr:tds- 
mitting and Receiving. Prices on application. 
Metal Rectifiers, 230.v., 80m.a., each 5-6 ; Speaker Gauze. 1 it per 
sq. ft. ; Rotary Switches, from 1 : Telephone Sets, each £115 0 : 

Soldering Irons. 110 v.. 8 6 t Soldering Irons, 12 v., 6- ; Soldering 
Paste, lib. Tins. 28 : Chassis made and drilled to specification. 
Metal Cabinets. 19ín. x l2in. is 101n., 126 : Suitable for 121n. Speaker. 
Various colours. 
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A Beginner's Transmitter 

A SIMPLE 2 -VALVE TRANSMITTER WITH VARIABLE FREQUENCY CONTROL 

By T. Griffin (G3GUV) 

MOST newcomers to amateur transmitting use 
crystal -controlled transmitters. After the 
initial thrill of making many contacts with 

such transmitters has subsided, however, the need 
is felt for variable- frequency control. It is for those 
who feel the same trepidation about making a V.F.O. - 
controlled transmitter as they felt about making their 
first superhet that this article has been written. The 
instrument herein described is a two -stage transmitter 
(V.F.O. -P.A.) operating " straight through " on the 
frequency range 1.715 to 2.0 Mc/s (the top band). 
It can be built into any of the T.U. type of transmitter 
tuning units (still available as war surplus) with 
much room to spare, or can be made up on a chassis 
as small as 6in. x 4in. x 2in. The full power input 
to the final stage permitted on this band is 10 watts. 
This is easily obtainable with the transmitter, using 
only a small, receiver -type power pack. No external 
source of bias is used. 

If the unit is used as a V.F.O. to drive a higher - 
powered transmitter there is more than sufficient 
R.F. to drive any normal frequency multiplier stage. 
Because of this, loading on the V.F.O. may be made 
very slight. Listening to the 16th harmonic on the 
station receiver the note is T9X and is quite chirp - 
free. Drift is negligible after a warm -up period of 
10 minutes. The beginner should find this trans- 
mitter, by virtue of its simplicity, an easy one to get 

LIST OF COMPONENTS 
t. CI -150 pF variable. C7 -100 pF mica 

C2 -300 pF silver mica C8 -250 pF variable 
C3 -2,000 pF silver mica C9 -0.01 , F' 

`: C4 -2,000 pF silver mica 
C10 -0.01 / F C5-100 pF mica 

f C6 -0,01 ,.F C11 -0.01 r,F ' 

R1 -50 K St C12 -S00 pr variable 
tR3 -22KS1 R2 -30K12 R5-22 K u R4-2 K :i M1 -0 -0.5 amp, R.F. . 

JI, J2- Closed- circuit type RFC11 Pie -wound S.W. 
jacks RFC2j R.F. chokes 

on the air and, for the same reason, economical to 
make and to run. 

The Circuit 
As will be seen from Fig. 1, the oscillator is a 

series -tuned Colpitts oscillator (the writer hesitates 
to call it a " Clapp " because of the high value of 
series capacitance and correspondingly small induc- 
tance). One point of interest about the circuit is the 
high value of the fixed condensers needed to obtain 
the necessary phase- difference to obtain and maintain 
oscillation, C3 and C4. Their value is 2,000 pF. 
as opposed to the more normal 1,000 pF. It was 
found that 2,000 pF. is just about as high a value 
as it is easy to obtain consistent with the valve's 
oscillating,. The result of using such a high value is : 

slightly less output from the valve with greater 
stability and a lesser value of inductance required to 
tune the top band. Output is stilt enough to drive 
the 807 to 10 watts input comfortably. Although the 

IJ 
RFC2 

C8 L2 

? V/ 
l 1 Y2 

LY 

RFC / 

TT2! 
4 

Fh1 

Fig. i.- Theoretical circuit of the transmitter. 
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coil L is considerably smaller than the coil used in a 
true Clapp circuit covering a similar frequency 
range, it is still large enough to give the note a crystal - 
like quality. 

Keying is in .the cathode of the oscillator and the 
keying characteristics are good. While clicks are 
present in the output they are not noticeable at a 
distance and cause no interference to a broadcast 
receiver in the same room as the transmitter. If 
trouble from clicks is experienced, a 5009 resistor 
and 0.11íF condenser connected in series and placed 

be taken from the coil as near to the centre as possible,. 
This neutralising condenser may seem to be rather 
crude. It is -but it works well and it is certainly 
cheap ! The method of neutralising adjustment is 

dealt with later. The output of the transmitter is 

taken via coaxial cable to the aerial tuning unit, 
Figs. 6 and 7. From these diagrams it will be clear 
that the tuned circuit, L5, C12, may be connected 
either in series or in parallel by connecting the crocodile 
clips to the appropriate points. Whether series or 
parallel connection is used depends upon the type 

and length of aerial used. . Best 
results will depend upon individual 
experiment with both connections. 

:.:,:., 
. .,a .. 

A front new of the equipment. 

across the key terminals should minimise it or 
eliminate it completely. 

Several types of valve have been tried in the oscilla- 
tor position and it seems that any medium -high or 
high -slope pentode works well. The EF36, EF39 
and KTW61 all work well in this position, but the 
6SH7 was chosen because of its small physical size, 
so that trouble would not be experienced by the 
valve protruding too high to fit into the metal cabinet 
in which the transmitter is housed ! 

The 807 valve was chosen as the power amplifier 
because of the low amount of power needed to drive 
it and because it has an anode top cap. The latter 
enables the anode -tuned circuit components to be 
well isolated from the input circuit. As described, 
the P.A. should not need neutralising. If trouble is 

found from tuned -plate tuned -grid oscillations, 
and layout is different from that described, neutralis- 
ing may be necessary. In such a case the P.A. tank 
circuit should be altered so that it conforms to Fig. 4. 
The neutralising condenser, N.C., consists of a well - 
insulated wire led from point X in Fig. 4 and twisted 
around the grid lead. No alteration to P.A. coil 
or condenser values is necessary, but a tapping should 

RFC2 V2 807 C 
-a ,a.,le.9.:r,- --- - . - 

: 

L/ 
3 

Ali. 
___= __-=c-_ 

' 

L ' 
I 

t} 

n _ ._. ., 
_-:_. 

_" 
- + tz/J-". 

li?'ÌJttÏlll 

Fig. 2. -Plan view showing the layout. 

Construction 
The construction to be described 

deals with the conversion of one 
of the T.U. units, but providing that 
the anode and grid circuits of the 
power amplifier are well screened 
from each other and from the 
oscillator, and that wiring through- 
out is -fairly rigid, many other 
layouts are possible. The first stage 
in converting the T.U. unit is to 
take all components out and mount 
a piece of aluminium upon the struts 
which support the " M.O." and 

P.A." tuning condensers and coils. 
This forms the chassis of the trans- 

mitter. It should have a 1 kin. diameter hole 
cut out for the 6SH7 valveholder, the position of 
which is indicated in the layout diagram, Fig. 2. The 
aluminium screen from the T.U. unit should be cut 
so that one -half mounts above and one -half below 
the aluminium plate already inserted. The upper 

7o Al TANK C/PC(//T 

Fig. 5.- Details of neutral sing condenser. 

half is drilled out to take an 807 valveholder and this 
screen is positioned so that the valve sits comfortably 
in the position shown in Fig. 3. The other half of the 

Key Jock Pace INA 'PA Meter Jock 

Fie. 3. Panel layout and details. 

2 
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screen is mounted immediately below the upper half. 
A 150 pF variable condenser (receiving type will do) 
is mounted in the position previously occupied by the 
M.O. tuning condenser. The vernier slow -motion 
drive may be retained, but if it is, the likelihood is that 
it will be too slow for normal operation. On the 
writer's unit direct drive is employed, no slow- motion 
drive being found necessary or desirable. The 
original P.A. tuning condenser and 
its dial are replaced in their posi- 
tions and become the 807 P.A. 
tuning condenser assembly. Layout 
for the rest of the chief components 
and front panel layout are illustrated 
in Figs. 2 and 3, and need no 
comment. The aerial tuning unit 
may be built into any conveniently 
sized metal box. The coil from a 
suitable T.U. unit may be used in 
this unit, or one may be wound to 
coil data given. 

Adjustment and Operation 
With no connection made to the 

P.A. anode current meter jack, J2, 
power is applied to the unit. A 
key is plugged into J 1 and depressed. 
A note will be heard on the station 
receiver somewhere near, or actually 
in, the top band. Adjust the num- 
ber of turns on coil L1 until, with 

Cl fully in mesh, the 
frequency of the signal is 
1.715 Mc/s. This should 
be checked carefully with 
the station wavemeter. It 
will be found that the 
whole of the top band will 
be covered with about 20 
or 30 degrees of rotation 
to spare at the H.F. end, 
therefore the upper limit 

C7 ref of the band should be 
carefully marked to avoid 
inadvertent out -of- the - 
band operation, and /or a 
suitable mechanical means 
of locking the rotation of 
this condenser at 2 Mc, /s 
provided. Now plug into 
J2 a 0 -50 mA or 0 -100 mA 

meter. With key pressed, adjust the P.A. tuning 
condenser for maximum dip in P.A. anode current, 
and proceed in the normal way to load up the 

263 

transmitter -first to a dummy load (a 25 -watt 
electric bulb makes a good substitute for such 
a load) and, if all goes well, to the aerial. With 
250 volts on the anode of the 807, the stage should 
be loaded until the P.A. anode current stands at, or 
just under, 40 mA. It should hardly be necessary to 
remind the user to take the usual safety precautions 
when handling P.A. circuits. 

250Vt 

-- 
L2 

R3 

Fig. 4. -P.A. circuit using 
. neutralisation. 

Fig. 6.- Aerial tuning arrangements. 

Plan of the Iranxnu/le,. 

Neutralising the P.A. 
If it is found necessary to carry out neutralising on 

the P.A. stage, the first operation is to disconnect the 
H.T. from anode and screen of the valve. Connect a 
suitable milliammeter (0 -15 mA or 0 -30 mA) between 
the bottom end of R3 and earth. With drive from 
the V.F.O. valve applied to the P.A., rotate the P.A. 
tank condenser until a dip in grid current is indicated 
on the milliammeter. Adjust the neutralising wire 
until the dip is no longer discernible, or until it is 
at a minimum. The wire forming the " neutralising 
condenser " should be of sufficiently stout dimension 
to remain securely in position when this adjustment 
is completed, and care should be taken that the free 
end is well insulated before reconnecting H.T. to the 
valve ! 

Performance 
Many contacts have been made with this trans- 

mitter, using a " back- street rambler " of an aerial, 
and in every case tone reports have been either T9 
or T9x. Quick change -over from send to receive has 
been obtained by using a separate receiving aerial 
and leaving the transmitter on while in the receive 
position (but without the key pressed, of course !). 

LO /5 C/2 

C O Jx 5OC/r Meter 
Atria/ Termina/ Earth Terminal 

Fig. 7.- Layout and details of the aerial unit. 
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It should, perhaps, be appropriate at this point to connection to earth. The V.P.O. should never be 
include a reminder that while using such a trans- adjusted from one fretuency to another w.ith the 
mitter as this, a very reliable (preferably crystal - 
checked or crystal -controlled) wavemeter is a Post 
Office requirement--one which will enable the oper- 
ator to determine his frequency to within i0.1 
per cent. 

To " net " the transmitter to a received signal 

COIL DATA 
LI -55 turns 24 s.w.g. enamelled close -wound 

fin. former. 
L2 -40 turns 28 s.w.g. D.C.C. close-wound I; in. 

former. 
L5-42 turns 28 s.w.g. enamelled space -wound 

2in. former. 
L3-4 -turn link. 
L4--4 -turn link. 

without radiating from the power amplifier, a 
" blank " jack plug (one which has no connection 
made to it) should be inserted in the P.A. anode 
current meter jack. This stops the current from 
flowing through the valve by breaking the cathode 

View of the aerial tuning unit. 

power amplifier in operation because of the irritating 
and unnecessary QRM caused by such a practice. 

The Properties of Radio Materials 
AN important factor in the progress of radio 

communications has been the development of 
new materials and their use in new devices of 
improved performance. The principal classes of 
radio materials are conductors, semi- conductors, 
dielectrics and magnetic materials. Knowledge of 
the properties and behaviour of conductors is well 
advanced and suitable materials in this class are 
available for almost every required service. The 
properties of the other three classes of materials are 
not so well understood and a great deal of work 
remains to be done before their behaviour in all 
conditions can be completely predicted. 

Radio Research Special Report No. 25, " Selected 
Problems in the Preparation, Properties and 
Application of Materials for Radio Purposes," has 
been produced by the Radio Materials Committee 
of the Radio Research Board. It is based on the 
work of several groups of experts who have studied 
the present state of knowledge of ceramics, organic 
polymeric dielectrics, magnetic materials and semi- 
conductors. The report is divided into sections 
dealing with these materials, each section outlining 
existing knowledge and stating the research problems 
which most urgently need attention if the material 
is to be fully exploited for radio purposes. 

Ceramics 
Ceramics are important in radio practice because 

of their great thermal and mechanical stability and 
because they carr be made to combine properties 
that are essential to radio techniques. The literature 
dealing with these materials is already considerable 
but the potential uses are limited by the incomplete 
understanding of the physical factors which control 
their behaviour. Research on single crystals is 
needed to understand fully the structure and 
properties of substances like barium titanate, to 

develop methods of growing large crystals and to 
investigate the physical and chemical features to 
which they owe their ferroelectric properties. There 
is also a need to develop a theory to explain the 
behaviour of materials of this class and to study 
the effects of impurity on behaviour. 

Organic Polymeric Dielectrics 
Consideration is limited to a study of low -loss 

materials of good mechanical strength and unaffected 
by moisture, including types suitable for capacitor 
winding. These materials are normally moulded or 
extruded, and additional properties are usually 
required according to the use to which the material is 
to be put. The properties desired are dependent on 
chemical and physical structure and may sometimes 
be irreconcilable. However, polymeric compounds 
which possess the required physical properties will 
usually have a satisfactory electric breakdown 
strength. 

The ,proposals for research in this field include 
the search for methods of synthesis or polymerisation 
which would give materials of improved mechanical 
properties and, where required, of higher dielectric 
constant. There is a need, in particular, for low -loss, 
non -polar thermosetting polymers so that full 
advantage can be taken of the better thermal endurance 
of thermosetting materials over thermoplastics. More 
information is also needed on the effects of water 
absorption and on the electrical loses arising 
therefrom. 

Magnetic Materials 
The features of magnetic materials which are 

becoming of increasing importance are their perme- 
ability at very high frequencies and their residual 
losses. There is also considerable interest in non- 
metallic materials, especially ferrites. 
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SHORT -WAVE 
ONOU'EgA 

THE folded dipole type short -wave aerial has 

been given a fair amount of space in amateur 
radio publications the world over. 

Opinions differ concerning its merits when com- 
pared with other accepted types. In this article 
details are given which will assist the experimenter 
to make and erect a vertical folded dipole, which on 
test at the author's location, has proved to be a good 
all -round type from the full coverage point of view. 

It is not claimed that it is an outstanding aerial 
or that it conforms to any text -book recommendations. 
The plain facts are that its general arrangement fits 
in with the materials available, and the facilities at 
the location specially laid out and solely intended 
for the erection of vertical types. 

The materials, including wire 
and spreaders, made possible 
a wide- spaced folded dipole 
without cutting, and this being 
so it was decided to go ahead. 
Later the spreaders will be cut 
progressively so that the effects 
of a reduction in spacing can 
be noted. This will take time, 
but will no doubt prove to be 
of interest. The writing of 
this paragraph has brought to 
mind an idea which appears 
worthy of consideration, and 
it is hoped at some future 
date to further discuss the 
folded dipole. 

Construction 
As will be seen from Fig. 1, 

the general construction of the 
aerial is simple. 

It is by no means a simple 
matter to arrange things so that 
the distances between F -A and 
B -C respectively are exactly 
equal ; or to fit the terminal 
block and centre spreaders so 
that the aerial can be hoisted 
in place as a complete unit, 

S 

A VERTICAL FOLDED DIPOLE AERIAL 

FOR THE EXPERIMENTER 

By A. W. Mann 

with the stranded insulated wire used entirely free 
from kinks. 

It can be done, however, if a long outside wall is 
available. Two suitable metal brackets are arranged 
so that the end spreaders complete with insulators 
can be rigidly mounted, the wire threaded through 
the insulators, and careful measurements taken to 
ensure that centre of the terminal block is equidistant 
from C and F. 

This being accomplished, the insulated wire should 
be bound to the individual insulators with fine gauge 
copper wire, so that once set it remains so. Follow 
this by fitting the centre spreaders. Insulated staples 
will prove quite suitable for the purpose. 

Points Worth Noting 
The top and bottom spreaders to which the shell 

insulators E, F, D, C are attached by means of 
16 -gauge or similar solid copper wire in the form of 
loops with the ends bent across the grain of the wood, 
should be approximately 94ín. by Iin. by ¡in. The 
centre spreaders gin. square and 8in.long. All 
spreaders, in the interests of weather protection, 
should be well painted. 

The two centre spreaders are necessary in order to 
keep the two sides in alignment, and counteract the 
slight additional weight of the ribbon feeder. 

The terminal block can be cut from any good 
form of insulating material tin. by 4in. by ;in. 
approximately, and according to the size of the 
terminal heads. It is suggested that the feeder 
should be run at right angles to the aerial for at least 
one foot and supported by a suitable wooden wall 
bracket, or some other means. IVO TYPE 

E 4 
OF SET 

Fig. I 

t 

i 

_ 

70 FEEOER 
A E 

70 A/E OF SET 

IIIIIIIA 

llO011OHOH'llllHHPHD, 
2,z 

/7 TURNS PER WINDING 22 SWG COPPER 
ENAMELLED W/REBO7H CO/LS CLOSE WOUND 

F. 2 

Details of the folded dipole and of the matching transformer. 
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The Feeder 
The feeder is of the 300 -ohm ribbon type advertised 

at 9d. per yard, and sufficient will be required to span 
the distance between the aerial and receiver location. 
A little careful measurement is required, in order to 
keep the cost down. The end of the feeder should be 
looped, copper wire bound and soldered, and fitted 
under the terminal heads, the aerial loops made in the 
same manner being fitted to the shanks and held in 
place by a nut, and lock nut. 

Matching 
So far, the receiver used in conjunction with the 

folded dipole aerial, is an RI I I6A. In order to ensure 
a good match, the unscreened matching or coupling 
transformer was wound. Each winding is close 
wound, and consists of 17 turns per winding of 
22 -gauge copper enamelled wire. No earth con- 
nection is used with this receiver and the coupling 
points are as shown at Fig. 2. Paxolin former is 
suitable for the purpose. 

Directivity 
The author has noted in some short -wave radio 

publications that while folded dipoles are discussed, 
directivity is not mentioned. It may be that some 
doubt exists, and proof of this is rather suggested 
as in two separate and distinct magazines one 
experimenter remarks in one on noticeable broadside 
directivity, while in the other, much to his fellow - 
experimenter's surprise, endwise directivity is apparent. 

There we have two conflicting opinions. As 
these are based on actual tests they are above 
criticism until proved incorrect. It was solely to 
check for myself that attention was focused on 
Folded Dipoles. Tests in that direction have not 
yet been carried out, and from past experience I 
know that for various reasons they cannot be hurried, 
nor can one afford to indulge in wild guessing tactics. 

Previous Experiments 
Older readers may remember pre -war discussions 

concerning directional aerial systems. The corres- 
pondence concerning it appearing in the May 22nd, 
1937, and January 8th, 1938, issues being those in 
which the writer's comments appeared, and which 
they may care to re -read if available. 

For -the benefit of younger readers a brief résumé 
follows. During that period the writer concluded a 
three years' experiment in the development of a 
compact rotary short -wave aerial system. A repetition 
of some of the findings which these experiments 
brought about is noted in the VHF field, judging by 
certain experimenters' comments. 

The aerial system used at my location was strongly 
directional, and during the initiait ests the resultant 
effects were very confusing. For example, when the 
system was orientated in a certain way strong signals 
and high gain resulted. This, by aerial rotation, 
could be controlled with a volume control effect. 
This left no doubt as to the fact that the gain was 
there. Sometimes, however, within a few hours the 
system had to be used in reverse in order to achieve 
like results. The explanation is simple. In one 
instance the signals were taking the short path, while 
in the other they were taking the long path'around 
the world. A great circle map certainly, helped. 

It was also noted that variation in reception 
conditions played an important part so far as signal 
strength gain on rotation was concerned. This 

applied to all short -wave bands. These tests covering 
each band at the most suitable times of day and 
night. 

Opinions were and may still be divided as to the 
suitability of 7 Mc /s., forty metres as a medium for 
directional reception. In my experience during the 
day and early evenings it proved to be most satis- 
factory, and 25 per cent. increase in signal strength 
on G and European phone transmissions was common- 
place under average reception conditions. With a 
falling off of the latter, however, the gain was pro- 

` gressively less. In addition to rotation the system 
could be sharply resonated to the chosen signal. 
That incidentally accounting for my preference for 
aerial tuning devices. 

Short -Wave Transmissions 
Directivity tests on the short -wave broadcast 

bands after careful observation denoted that the 
orientation of the aerial had a marked effect on 
speech quality. Tuned to powerful European 
transmissions, an over -modulation effect could be 
produced at one particular point of travel during 
rotation, clearing up gradually to normal as the full 
circle was traversed. Quite ' woofy' speech, effects 
being apparent. 

Efficient Aerials 
The importance of an efficient aerial even when 

the receiver used is of the modern communications 
type does not appear to be fully appreciated. In 
those days, however, with less efficient receivers the 
extra gain, be it but little, was fully appreciated when 
stations like VK2ME using comparatively low power 
were at times not so well received. 

The foregoing remarks are intended to draw 
attention to the fact that when dependent on the 
radiated signals of transmitting stations in the 
determination of directivity one has to contend with 
a fluctuating medium. Test conditions may change 
slowly, or at times with drastic suddenness, followed 
by a complete fade -out. Short-wave propagation 
phenomena must therefore be taken into account, 
while carrying out tests. 

Possibilities 
The aerial described and discussed in this article, 

while possessing some measure of directivity, is not a 
directional aerial in the generally accepted sense of 
the term. 

It is, however, worth considering as a basis of 
experiment. There is ample scope for a series Of 
experiments with matching transformers both screened 
and unscreened. 

Those who have facilities for horizontal erection 
will no doubt find it more efficient due to a more 
favourable relation to ground than in the case of the 
vertical, unless a forty -foot mast is available. For 
vertical erection the unit should be arranged broadside 
with side E -D uppermost. 

While the test receiver used by the author was an 
RI116A there is no reason why it should not be 
tried out with other types, and recognised methods 
of coupling as associated with doublet aerials accord- 
ing to the type of receiver it is desired to use. 

There are, it is admitted, more efficient methods 
of folded dipole construction, which at the same 
time necessitate a greater outlay. My purpose here 
has been to show how to make one at low cost using 
materials common to experimenters' workshops. 

r. 
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Great Britain's Valve Mail -Order House 

"DEMOBBED 
VALVES' 
and 
equ /v 

267 

RADIO Bu LLJ VALVES' 
246.HIGH ENAMORxwu 

1,000 VALVES Brand New 
at a quarter of their value 

IB4 worth 17 3 for only 4/3 
2A6 23 - , 5/6 
2A7 25 10 6/5 
2B7 23 8 5 /11 
12A 12 3 3/- 
26 11 6 ,, 2 /I0 
34 17 3 4/3 

Pius 9d. for postage and packing. 
Manual 
2/3 

OZ4 9!-6C4 8/6 6V6G/GT II/- 25Z5 . 11 /6 XP (1.5) 6/- KTW61 8/6 PEN 340... 12/6 

AS 9/6 5X4 12/6 6ZY5 ... 10/- 25Z4 11/6 XH (1.5) 6/- KTW62 8/6 PEN363 12/6 

I: B4 10/6 6C5 8/6 0D3/VR I50 14/6 2807 ... 8/6 ACDD ,.. 10/6 KTW63 8/6 PEN46 ... 11/- 
IG4 8/6 6C6 91- 6W5 11/6 31 ... 9/6 CBLI ... 14/6 KT W 73 10 /3 P41 9/6 

IG6 616 6C8G 14/- 6X4 I I /- 32 ... 8/6 CBL31 ... 14/6 KT W 74 10/3 SP2 8/- 
ILNS 6/6 6D6 9/6 6X5 10;, 33 ... CL4 13'6 KTZ4I ... 11/6 SP41 10,/6 

ILA4 9/6 6F6 104 7A3 10,6 35 ... 9/6 DL2 9/6 L13 13/6 TH233 ... 13/6 

IPS 9/6 6G6G 9/6 7A7 ... 9/6 35L6 ... 10/6 EBC33 ... 9/6 HL4 10/6 TP1340... 12/6 

IR4 9/6 6G8 9/6 7147 ... 10,/- 35Z4 11 /6 ECC3I ... 12/6 NI8 10/6 TP22 ... 10/- 1 R 13/6 6H6 7/6 787 ... 10/6 35Z5 ... 11/6 ECL80 ... 15/6 U7I 10/- VP23 .,. 9/6 

1S4 12/- 6J5 7/6 7C5 ... 12/6 37 ... 9/- EF36 ... 9/6 U74 10/- VP4I 10/6 

ISS 12/- 616 ... 1416 7C6 ... 11/6 41 ... 10/6 EC31 ... 12/- W76 10/3 VP133 10/6 

I T4 II/- 6J7G /GT 9/- 7S7 ... 14/6 42 ... 11/6 ECH42 ... 12/6 W77 101- SP42 1 12/6 

ITS 1016 6K6 10,16 7V7 ... 10/6 45 11 /6 EL3 14,1- X73 11/3 UU7 11/6 

IV 11 /- 6K7M ... 9/6 7Y4 ... 10/- 46 ... 10/6 EL50 ... ?1- Z77 14/6 U21 12/- 

IC6 9/6 6K7G /GT 8/9 12A6M ... 10/- SOL6GT... 11/6 TH30C ... 16/- 4D1 10/4 U22 11/6 

2A6 10,1 - 6K8 14/6 12K8 ... 11/6 58 ... 10/- TH62 ... 10/- 8A1 12/6 SG2I5 7/6 

2X2 81_ 6L5G 8/6 12C8 ... 10/6 75 ... 17/- UCH42 14/6 8D2 9,16 210LF 5/6 

3V4 11 /- 6L6 12/6 12H6 ... 6/6 76 ... 9,/6 UF4I 14/6 902 8/6 LP2 5/6 

5Y3 12/6 6L7 14/6 12J5 ... 8/- 77 ... 9/6 UY4 I 12/- 1001 7'6 TDD2A... 12/6 

5Z3 13/- 6N7 14/6 12Y4 ... 9/6 I17Z6 ... 11/6 D43 8/6 1103 14.'6 VMP4G... 15/- 

5U4 12/6 6P5 9/- 12SA7GT 10/6 I17L7GT 17/- D63 al- 1502 ... 16/6 DDT4 ... 14/6 

5Z4 11/- 6Q7 12/6 12SG7 ... 9'- 117N7GT Iii - D77 816 41MPT ... 8/6 KTZ41 ... 9/6 

6A7 14/6 6R7 10/- 12SH7 ... 8/6 605 ... 50/- DH73 11/- SU 2150A 14/6 MU12 ... 11/6 

6AC5 9/- 6SA7 9/6 12517 9/6 807 Br.... 16/6 DH77 10,16 ACEPEN 8/6 HL13C ... 9/- 

6AC7 8/6 6SG7 9/6 12SK7 10/- 84/6Z4 ... 9/6 0163 12'6 ACPI ... 8/6 354V ... I0/6 

6AG5 96 6S147 8/- 125L7 9/6 9004 7/6 DL74 11/6 ACSP3 ... 11:6 ML4 7/6 

6AQ5 
6AM6 14,'6 

6SK7 

6SL7 
6SN7 

9/6 
11/6 
12/6 

12SR7 

14F6 

1457 

8'9 
10,= 

12,6 

954 
955 
956 

5/6 
6/6 
6/6 

1463 

HD24 
KT2 

7/6 
13/- 
14/6 

HLI3 ... 
HL23 ... 
14,12313 D 

10;6 

7,9 
9/6 

MSPEN 
MX40 ... 

I W4/500 

9/6 
13/6 
11/6 

6B4 8/6 
6557 8/- 15 1299A 8/- KT32 10/6 HL133DD 11;6 F W 4/500 12/- 

6B7 11/- 6T7 9/6 18 II/6 1625 9/6 KT6I 12/- HLI320... 10:6 FCI3 ... 10/6 

688 10/6 6TH8 9/6 19 ... 9/6 1626 9/6 KT66 11/6 HL4I ... 9;6 VPI3C ... 8/6 

6BR7 11/6 6U5 9/6 25AC5 ... 9/6 7193 6/6 KT72 10/3 HL4I DD 126 8132 ... 8/6 

68W6 11/6 6U7 9/6 25L6 ... 10/6 CI 10/6 KT74 10/3 PEN25 ... 10,6 AC2PEN 14/6 

Plus 9d for postage and packin3. 

SERVICE SHEETS 

The one you require 
4s enclosed, if available, in a 

dozen assorted of 
our best choice 10/6 

SOLDERING IRON 
The Perfect Small Soldering Iron. Adjustably 

Bit. Easy to Handle. Weight approx. 4 oz. 
Heating Time 3 min. 40 watt Economy Con- 

sumption. Voltage Ranges 100 /110 v., 200 /220 v., 
230/250 v., other ratings available on request. Long 
life and Efficiency. Replacement Elements and 
Bits always available. lust the convenient Iron 
required for intricate and fine soldering. 16/9 

RADIO BULLS 
246.HIGH Sf. HARIESDEM 8N'0 

VALVES 

1EIXIP10IRIT! 
to all parts of the 
COMMONWEALTH 
and beyond, well packed 
(no C.O.D.), free of tax. 

Please mark envelope PWS 
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80 CrBmE COAX 
STANDARD jin..itam. 

Polythene insulated. 
NOT EX. 00V. 

10d. per yd. 
COAX PLUGS, 1;2 each. 

SOCKETS, 1.2 each. 
LINE CONNECTOR, 1;2. 

BALANCED TWIN FEEDER, per yd., 6d. 
TWIN SCREENED FEEDER, Per .y1., 1 -. 
RESISTORS. --Ali Values, 1w., 4d. ; 

u w., 64. ; 1 w., 8d, ; -. w., 1 / 

WIRE -WOUND RESISTORS. -Bent make 
Miniature Ceramic Type. -5 x., 15 ohm to 
4 K., VS ; 10 x., 20 ohm to 6 K., 2.3 ; 

15 w., 30 ohm to 10 K., 2, 9 ; 3 w. Vitreous, 
12 K. to 25 K., 3 / , 
W/W POTS. -T /V Type Pre -Set. Minia- 
ture. Pitted knobs knurled and slotted. 
2' 50, 100, 200, 500 ohm, I K., 2 K , 
2.5 K., 5 K., 10 K., 15 K., 20 K., 25 K., 
30 K., each 3' -. 
10 K., 25 K., Colt-ern short spindle, 3/6. 
2 K. Heavy Duty. 5 watt, Lin. spindle, 48. 
COILS.-All ranges 11'earite " P," 
Osmor Midget " Q," 4/- each. 
ELECTROLYTICS. -yew stock. 
8/450 v. B.E.C. Midget Tub, 2.8. 
8/500 v. Duhilier Drilitic Tub, 8 / -. 
16 /450 e. B.E.C. Med. Con, 3 -. 
10 /450 v. T.C.C. Small Con, 3 6. 
16/500 r. Dui-Hier Drilitie Tub, 4/ -, 
8 +8/5011 r. Dub. Can. 4 6. Ditto Tub, 4.6. 
0 4- 16/450 v. B.E.C. Midget Tub, 5 - 
8 +16/500 r. Dubiller Small Can, 5 6. 

, 

16 +16.450 v. B.E.C. Med. Can, 5:'6, 
32'350 r. B.E.C.. Med. Can, 41 -, 
32/500 v. Dotlilier Drilitic Tub, 5' -. 

- 03(25 r. Dub. Tub, 1,9 ; T.C.c. 50 50 v 
2 / -; 60 mid. 350 v. T.C.C., 018 ; 250 mid. 
350 v. B.E.C., 8/6. 
LOUDSPEAKERS P.M., 3 OHM -3in..12, 6. 
bin. Lectmna, 13/8. 61in. Pleaaey, 1416. 
ban. Plessey. 15'8. lain. Plessey. 25,' -. 
KNOBS. GOLD ENGRAVED. -Walnut 
or Ivory. 11in. diam., 1.8 each. " Focus, 
" Contrast," "Brilliance," " Brilliance - 
OniOfl," " On -Off." .. Volume," " Vol. - 
Do -O6.° " Tone," " Tuning," " Treble, ' 
" Bass." " Wavechange," " Radio -Grams," 
" S., M.. L. (Irani.," " Record -Play," 

Brighlncee," Ditto Plain, 1,- each. 

SURPLUS GUARANTEED SURPLUS 

1A5 16 0126 6,6 1246 76 EF91 10/6 
1R3 91- 8Hß 36 120X7 101 EF92 9/6 
165 9/- 65 7;6 I2K7 10/6 EY51 1216 
1T4 9/- 11J7 8,6 121418 18/6 EY91 81 
194 91- 6K6 7,8 12Q7 1016 HVR2a 7/6 
304 8,6 6E7 06 351.6 156 EF50 
2X2' 516 ßK8 1016 357.4 1016 Sylvants 10/6 IDS 2/6 61.5 5/6 201.6 9,'6 M9 /PEN 616 
5134 10;8 ßGfi 10/6 807 10/6 MU12/14 9/6 
3V4 06 6N7 8,6 956 5 6 PENIS 8/6 
5Z4 9'- 6Q7 10 /8 911111 76 TP'2.7 9/6 
RAGS 7,6 6047 8'8 9000 7,6 U22 9'6 
6AM6 10,6 00117 0'6 E.430 2/- 6006 12/6 
6 B 7.6 6141,7 9/- EB91 8'6 6AT6 12 ,'6 
6BE6 506 60N7 11/- EBC:13 916 147 - 10/8 
6 B06 12 -6 60511'631 8'- EC51 7;8 66A0 Oil 
I6BWfi 10;6 6V6 918 ECL80 128 TRI! 121 
6Cl 7,6 6X5 9/- E03ß 76 EF80 10/6 
ODO 78 626 108 EF39' 9/- PY8I 186 
60`611 9,6 707 918 EF50 7/8 12017 10/0 

SPECIAL PRICE PER SET 
IRS, 111, I SS and 381 ... .. 
6K8, 11K7, IIQ7, 6V6, 5ZO ,,, 
10F.091 for" Pmct. Television" A.0 /D.C. T.V. 
VIEWMASTER. -Set 12 valves, 46;10 / -, with EV31, 27. 
TELEXING. -bet 17 Valves, 2510' -. 

32,'6 

BRAND NEW RADIOGRAM CHASSIS. -S v. Snperhet, L., M. and 
S.W. and gram. position. A.C. Mains, 2011 -250 v. P.U. Sockets. 
Large easy viewing dial, 101in. x ljin. latest Milliard calves. 
Chasalu Rice, 13dln. s Slin. x tin. 4 iront controls and knobs, 
Requires only P.M. Speaker. Fully guaranteed. Special aller, 
69115/ -, cart. and parking, 5/- 

307, WHITEHORSE ROAD, T R )NEST CROYDON. (THO 1665) 

Mail Order: 71, Meadvale Road, East Croydon. 
Bargain Lists, 3d. Terms C.W.O. or C.O.D. Pont and Packing 601. 

Over Cl post free. All Mains transformera, 1/- extra. 

VOLUME CONTROLS 
Midget Edicxan Iepe. long spindles. 
Guaranteed I year. 
LESS Sw. S.P. Ow. D.P.Sw. 

3 ,'- 4i- 41 . 

ALL VALUES. -10K, to 2 MEG. 

CONDENSERS- -New stock, best make.. 
IX11 mid., 0 Kv., T.C.C., 5,,6 ; ditto 

12 Kv., 9,16; 15 Kv., 10; -; .11112 mfd., 
8 Kv. Muirhead, 2,6 ; all valves 2pf. t, 
500 Pi., 64. : J101 mica, 6d.; .001, .00. 
.003, .01, .02, 450 v. tub. and .1 mfd 
350 v., 9d, ; .05, .1, 450 v., 1'- ; .25,1/8 ; .3, 
450 v., 19 ; .01. Sprague short -ends, 5d. 
TRANSFORMERS. -Made in our o 
Workehope to Top Grade epecltcation1 
P.P. 0,P Trans., to spec., from 15, %8 

Quality ditto, :Malloy Lams, and lox 
leakage windings from 21 gas. Heats 
Trans. tapped prim., 6,3 v. Ij amp., 7,1. 
3500 350. NO Ina., 6.3 v. 4 a., 5 r. 2 a.,ditt 
300 -0 300 ditto 250 -0 -230, 21 -. View 
master Mains Transformer, Auto type 
35' -. Teleking Mains Transf., 30:- 
1..P. Chokes, 10 H. 65 tua., 4.1 ; 20 Il., 
150 ma., 12.'6 ; 5 H., 2511 ma., 15 - 
O -P TRANS. -Small tapped Pentode, 39, 
Heavy Duty, 70 ma., 4/8 ; tapped. 4'9. 
Quotations for specials and rewinds. 
TRANSFORMER FOR OSCILLOSCOPE. 
-800 v. 13 ma., 5 V. 2 a., 5 r. '2 A., 4 v. 14 
Primary 230 a 50 elm., 17/6. 
RADIO TRANSFORMERS. -Tapped. pri- 
nearlea. 2754j-275 6 v. 3 a., 6 v. I a 
eu ma., 10 6 : ditto, 260 -0 -260 6 v. 1: 

6 -v. 1 a., en n1a., 1216. 

TRIMMERS. Ceramic: 37, 50. 70 p1., 
9d., 100 pf. 1'3, 250 pf 16, 000 pt. 1 9. 
BARGAIN CORNER 
M'enre solder 60 /40 1ß01.. 58 1 Ih. ; 

10'6 lb. ; 9d, Yd. ; T.C.. wire 18 to 22 
5.W.4., per yd., 2d. ;. PV(' Connecting.'.. 
x :'l.re, various colours, Single or Strandl,l. 
2d. y.1. Twin Gang Midget 375 mmfd., 
71 ; Midget .01015 mfd.., 8. 11711 
Valvehohler and Screening ('IIn. 18, 
Vholderw, octal pax., 4d. ; moulded. 64. : 

E P30, B70, 9d.; SBA, 11!1 A, 1 -; 111 ".1. 1 3. 

CARF.VIkg 

EM 

THIS VALUABLE 
BOOK 

which details -the wide range of Engineer- 
ing and Commercial 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, Radio Amateur's Licence, Radio & Television 

Servicing Certificates, General Radio and Television Courses, Radar, 

Sound Recording, etc. Also Courses in all other branches of Engineering, 

IINSTITUTES NEW 
associated with 

MARCONIPHONE 
N 

COLUMBIA & 
M. V. 

11-8 Master's Voice) 

HOME 
EXPERIMENTAL 

KITS NOW 
AVAILABLE 

- POST NOW 
Please send, without obligation, the FREE book. 

E.M.I. Institutes, Dept. 32K 
43 Grove Park Road, Chiswick, London,W.4 

Ncme - 

Address 

----------. )CTOEK 
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R.E.C.M.F. EXHIBITION, 1953 
THE TENTH RADIO COMPONENT SHOW TO BE HELD AT GROSVENOR HOUSE, 

APRIL 14th -16th, 1953 

LIST OF EXHIBITORS 
Stand Stan! 

Firm No. Firm No. 
A.B. Metal Products, Limited 64 Henly's, W. T., Telegraph Works Co., Limited 2 

Advance Components, Limited 56 Hunt, A. H. (Capacitors), Limited 22 
Aerialite, Limited 12 
Antiference, Limited 50 Igranic Electric Co., Limited 6 
Associated Iliffe Press, Limited 106 Imhof, Alfred, Limited 38 
Associated Technical Manufacturers, Limited 75 
Automatic Coil Winder and Electrical Equip- Jackson Bros. (London), Limited 4 

ment Co., Limited 105 
London Electrical Manufacturing Co., Limited 44 

Bakelite, Limited 74 London Electric Wire Co. and Smiths, Limited 110 
Belling and Lee, Limited 52 Long and Hambly, Limited 11 

Bird, Sydney S., and Sons, Limited 78 
Birmingham Sound Reproducers, Limited 15 Magnetic and Electrical Alloys, Limited 63 
Bray, Geo., and Co., Limited 89 Marconi Instruments, Limited 96 
British Electric Resistance Co., Limited 70 Marrison and Catherall, Limited 104 
British Insulated Callenders Cables, Limited... 73 McMurdo Instrument Co., Limited 58 
British Mechanical Productions, Limited 66 Micanite and Insulator Co., Limited 113 
British Moulded Plastics, Limited 114 Morgan Brothers (Publishers), Limited 102 
Bulgin, A. F., and Co., Limited 45 Morganite Resistors, Limited 47 
Bullers, Limited , 5 Mullard, Limited 20 

Mullard Overseas, Limited 115 
Carr Fastener Co., Limited 25 Mullard, Limited (Valves Division) 120 
Clarke, H., and Co. (Manchester), Limited... 87 Multicore Solders, Limited 41 
Collaro, Limited 19 Murex, Limited 13 

Colvern, Limited 51 Mycalex Co., Limited 86 
Connollys (Blackley), Limited 76 
Cosmocord, Limited 59 Neill, James and Co. (Sheffield), Limited 116 

N.S.F., Limited 55 
Daly (Condensers) Limited 99 
Dawe Instruments, Limited 32 Painton and Co., Limited 24 
De La Rue, Thomas, and Co., Limited (Plastics Parmeko, Limited 21 

Division) 108 Partridge Transformers, Limited 57 
Diamond " H " Switches, Limited 3 Plessey Company, Limited 42 
Dubilier Condenser Co. (1925) Limited 68 Plessey International, Limited 72 
Duratube and Wire, Limited 46 Pye, Limited 94 

Edison Swan Electric Co., Limited 62 Reliance Electrical Wire Co., Limited 10 
Egen Electric, Limited 79 Reslosound, Limited 29 
Electro Acoustic Industries, Limited 40 Rola Celestion, Limited 36 
Electronic Components 93 
Electrothermal Engineering, Limited 
English Electric Co.. Limited 
Enthoven Solders, Limited 
Erg Industrial Corporation, Limited 
Erie Resistor, Limited 
Ever -Ready Co. (Great Britain), Limited 

83 
95 
34 

112 
26 

103 

Salford Electrical Instruments, Limited 
Scharf, Erwin 
Scott, Geo. L., and Co., Limited 
Simmonds Aerocessories, Limited 
Stability Radio Components, Limited 
Standard Telephones and Cables, Limited 

49 
77 
84 
82 

- 33 
27 

Ferranti, Limited 
Fine Wires, Limited 

37 
118 

Standard Telephones and Cables, Limited 
(Valve Division) 

Static Condenser Co., Limited 
67 
92 

Garrard Engineering and Manufacturing Co.. 
Limited 

General Electric Co., Limited 
Goodmans Industries, Limited 
Gresham Transformers, Limited 

69 
100 
31 
98 

Steatite and Porcelain Products, Limited 
Suflex, Limited 
Supply, Ministry of 
Swift, Levick and Sons, Limited 
Symons, H. D., and Co., Limited 

35 
' 8 

97 
107 

. 91 

Guest, Keen and Nettlefold, Limited 101 
Tannoy Products, Limited 65 

Hallam, Sleigh and Cheston, Limited 85 Taylor Electrical Instruments, Limited 1 

Hassett and Harper, Limited 1I1 Taylor Tunnicliff (Refractories), Limited 117 

Hellérmann, Limited 71 Telegraph Condenser Co.. Limited 43 

www.americanradiohistory.com

www.americanradiohistory.com


270 PRACTICAL WIRELESS May, 1953 

Stand Stand 
Firm No. Firm :No. 

Telegraph Construction and Maintenance Co , 
Limited 28 

Walter Instruments, Limited 
Wego Condenser Co., Limited 

, 80 
30 

Telephone Manufacturing Co., Limited 14 Welwyn Electrical Laboratories, Limited 54 
Thermo- Plastics, Limited 9 Westinghouse Brake and Signal Co., Limited... 23 
Transradio, Limited 90 Weymouth Radio Manufacturing Co., Limited 16 
Truvox, Limited 61 Whiteley Electrical Radio Co., Limited 18 
Tucker, Geo., Eyelet Co., Limited - 119 Wimbledon Engineering Co., Limited 81 

Wingrove and Rogers, Limited 53 
United Insulator Co., Limited 7 Wireless Telephone Co., Limited 43 

Woden Transformer Co., Limited 60 
Vactite Wire Co., Limited 109 Wolsey Television, Limited 88 
Vitavox, Limited 39 Wright and Weaire, Limited 17 

J trcvelling WQve Vctiv 
THIS type o valve was invented in 1946 and 1 since then much research has been done both 

in the design and application fields. Since 
its origination, however, travelling wave magnetrons 
and klystrons have been developed, which indicates 
that by the invention of such a valve microwave 
research will be carried out on a much larger scale. 

The travelling wave valve can best be described as 
follows. First, there is a wire helix, usually of 
copper- plated tungsten wire, the plating to reduce 
the R.F. losses. This helix is assembled so that the 
electrons emitted from the electron gun are controlled 
and directed through the centre of the helix to a 
collector electrode. The electron gun does in many 
respects resemble that of the gun used in the electro- 
static cathode -ray tub. , wherein there is a heater, 
oxide -coated cathode and various anode cups with 

Cep (Metal) 

Co /lector 
electrode 

Glass tubing 

Out Helix 

Anodes 
(With apertures 

Cathode 

Heater 

Weveguides 

Electron gun 

Diagram of the valve described in these notes 

apertures in their centres. These anode /anodes are 
operated at their specified voltages so increasing the 
velocity of the electron stream. The collector plate, 
however, is located at the opposite end of the tube 
to that of the electron gun (see illustration) and acts 
as a collector of energy which can be transferred to 
the exterior circuitry. 

The whole assembly is located in precision bored 
glass tubing which is, in tarn, exhausted to a high 
degree of vacuum. Basing of such valves depends at 
present on the requirements of such research organisa- 
tions or the like that are using them. 

When in use, these valves are fitted into suitable 
waveguides, one being for the input whereas the other 
for the output. To appreciate the make -up of such 
a tube the reader is referred to the illustration, this 
being a schematic drawing of such a valve. 
Uses 

In this type of valve, the signal or waveform that 
is to be amplified is fed round the helix wire and at 
the same time, however, the electron beam from the 
gun is directed through the centre of the helix turns, 
both the beam and the signal being in the same 
direction. The signal travelling round the helix 
creates more or less a magnetic field which interacts 
with the electron beam. By so doing, the beam can 
be said to be modulated which increases in amplitude 
as the beam passes through the helix turns. In other 
words, the signal has been amplified by the time it 
has reached the collector plate, which, as mentioned 
earlier in this article, is passed on to the external 
circuitry. 

Furthermore, it may be as well to mention that 
such valves have been developed for bandwidths of 
many thousands of megacycles. Such valves, there- 
fore, will undoubtedly play an important part in the 
development of microwave radar, television and 
communications of the future. -E. G. BULLEY. 

BUILDING THE P.T. TELEVISION RECEIVER 

BLUEPRINTS (3 Sheets) 10/6 
Complete Descriptive Booklet 3/6 

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

- 

0 
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..THERMIGN' 

The Coronation 

i AT a recent meeting of the Radio Industries Club, 
S. J. de Lotbiniere, head of Outside Broad- 
casts of the BBC, outlined the plan of the BBC 

in connection with the Coronation and he also dealt 
with the problems with which they had to contend. 
The listening and viewing audience at the Coronation 
will probably greatly exceed the previous Coronation. 

The viewing will be smaller than the listening 
audience and this great national event will go down 
in history as the first Coronation to be televised. 
What a pity it is that some method of recording the 
ceremony, apart from filming, has not been produced 
in time. 

Future generations will not be in any doubt as to 
what the ceremony looked like, whereas until the 
invention of the camera we had to rely upon written 
descriptions, not only of the scenes but also of the 
people. No one really knows, for example, what 
Elizabeth I really looked like. The portrait painters 
of the period naturally flattered their patrons. They 
would naturally leave a wart off the nose and forget 
to paint in the tell -tale crow's feet which spell the 
departure of beaux feet. 

According to " Lobby " there will be 20,000,000 
viewers and rather more than that number of listeners. 
1 think his estimate of the number of viewers is on 
the high side, because it means that there will be 
about 10 people looking in to every receiver. My 
guess is that about 10,000,000 people will view the 
Coronation ceremony and 30,000,000 will listen in. 
Of course he may have included the overseas coverage. 
Incidentally, this is the first occasion that television 
cameras have been used in Westminster Abbey. Her 
Majesty is to broadcast to the Commonwealth at 
9 p.m. on June 2nd. 

-1, 

Tfr 

The R.E.C.M.F. Exhibition 
THE Radio and Electronic Component Manu- 

facturers Federation holds its annual exhibition 
on April 14th. This is an exhibition I always attend 
with nostalgic interest because here are all the inter- 
esting bits and pieces spread out for public inspec- 
tion, and which often are not seen at Earls Court. 
My mind always travels back to the very first com- 
ponent exhibition of all when only about a dozen 
exhibitors supplied the bits and pieces for avid 
amateurs. There were very few complete receivers 
on the market and practically everyone who cóuld 
use a screw- driver and a soldering -iron built his 'own 
receiver, only to pull it to pieces each week as journals 
described additions and improvements. The industry 
was built by amateurs and component manufacturers 
who supplied their needs. The number of firms now 
catering specially for amateurs has shrunk back very 
nearly to what it was, and I am glad to say that they 
are all doing a thriving business. One good old 
firm that has stuck to the constructor market although 
it business in other directions has expanded enor- 
mously, is the Telegraph Condenser Co., Ltd., 

familiarly known as T.C.C., among constructors. 
One of their exhibits at the R.E.C.M.F. exhibition 
which I am keenly looking forward to inspecting, 
and which is bound to attract considerable 
attention, is their new range of tantalum electrolytic 
condensers. 

The need for an electrolytic condenser capable of 
working in extremes of temperature ranging from - 50 deg. C. to -}-100 deg. C. has become increasingly 
apparent. It is also desirable that this requirement 
be achieved without increasing the physical size 
above that of the smaller electrolytic condensers now 
available. 

After extensive research T.C.C. have successfully 
produced a tantalum electrolytic condenser of 
unique construction. This little known natural 
element possesses several characteristics which lend 
themselves admirably to this particular use, viz., 
inherent inertness and freedom from corrosion. 
These two features increase the working reliability 
and the shelf life of a condenser. The latter is such 
that a condenser can be pm into immediate operation 
without preliminary re- ageing. 

An important feature of the T.C.C. tantalum 
condensers is the substantially neutral electrolyte 
which they contain. This means, in effect, that were 
they to suffer mechanical damage no corrosive 
injury would be done to other components or to the 
chassis itself. 

At this stage they are showing an 8 nF 100 volt D.C. 
working condenser in an aluminium tube, the ends 
of which are spun on to Neoprene bungs, and having 
tinned copper wire terminations. 

The insulation resistance of these condensers 
compares favourably with that of a paper dielectric 
condenser, and their power factor is approximately 
.02 at room temperature. 

Radio in Schools 

I HAD a letter from a schoolmaster the other day 
asking me to outline a course of practical instruc- 

tion for scholars. I am very glad to know that so 
many schools in this country now include such a 
course in their curriculum. In fact, there are now 
some hundreds of schools teaching radio theory by 
practical instruction. The schoolmaster tells me 
that the only criticism he has heard of such courses 
is that it tends to attract scholars away from other 
courses. In one school the radio course finished the 
art class -and a good thing too ! 

The best way of teaching radio is by means of a 
course of practical instruction so that the pupil 
learns as he listens. That is the basis of the new 
series for beginners commencing in this issue. The 
experienced will turn aside from those pages of 
course, but it must be remembered that every year 
there is an influx of newcomers to our hobby and 
they must not be neglected. 

Some schools have radio clubs, which meet 
for lectures once a week in the school workshop. 
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WhIll11.1011111.1 ,nms.,mm.n.,, =1.4..0114 Now ,.,1.01.11140.1.NNW 11 ,e,, 
THIS circuit was evolved for use in a small study - 

bedroom, and was required to supply a fair 
range of the BBC transmissions at comfort- 

able volume. It is in the main a conversion of the 
1135A amplifier, which is in plentiful supply, with 
valves (EK32, EBC33, EL32) or without. Not many 
extra components are required, and the excess resis- 
tors, condensers, valve holders, etc., can be absorbed 
into the " spares -box." The total cost, including 
cabinet and aerial wire, is about £4. 

The tuning circuit consists of a Denco Maxi Q coil, 
range 200 to 580 m., with reaction winding, chassis - 
mounting type, tuned by a series of trimmers. Four 

Recnfier 

i2 32A.F 

reoctrm 
trimmer 

A COMPACT Á.C. SELF- CONTAI 

By "C is 
band. The choice of values for these parallel condens- 
ers depends on individual requirements ; those quoted 

cover 194 m. (Third) to 341 m. 
(Wales), with no parallel condenser, 
340 m. to 420 m. with 68 pF, and 
400 m. to 470 m., with 100 pF, thus 
being able to obtain all the BBC 
medium -wave stations. 

e y These four trimmers are connected 
r Speaker to the first four contacts of one 

pole of a six -way, two -pole Yaxley 
switch, Si. If reception of the Light 

' programme on 247 m. is good, the 
remaining two contacts may be con- 
nected to two similar trimmers, and 
the set used for medium -waves only. 
As shown, position five receives the 
Light on 1,500 m., the second pole 
coming into operation to introduce 

rR° 

flossis reloineng 
screws 

Cod -con screw 

Fig. 2.- Details of the chassis. 

of these are mounted on a single strip along one side 
of the chassis, as shown in the illustration, and with 

I 
suitable parallel condensers, cover the medium -wave 

L.W 
Reaction Coil trimmer Trimmer strip 

a.__* i 44 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
ß 

by the 
aerial 
wiring 

extra capacity into the reaction 
circuit. Also the aerial is transferred 
to the grid end of the tuning -coil 

switch S2, instead of being connected to the 
winding. Due to variations in individual 
and stray capacities, the necessary value of 

the tuning capacity may vary by 
ÿ 100 pF, or so, and thus the stated 
value should be tried and varied for 
maximum volume before finally 
soldering the condenser block in 
position. 

The dust -iron core of the coil is 
adjusted to give the required mini- 
mum wavelength, and selectivity, 
in position one of SI. With the 
trimmer fully open, and the core 
partly out of the coil, the Third can 
be received on 194 m., and the West 
on 203 m., obtained by a fair closing 
of the trimmer. Having obtained 
the desired conditions here, the core 
is locked, and not further altered, 
tuning being quite, or very sharp, 
over all the rest of the band. 

Medium -wave reaction is control- 
led by a 40 pF, trimmer accessible 
through a hole in the back of the 
cabinet. It is set to a level convenient 
for use over the whole band tuned, 
and should be quite smooth. The 
500 pF trimmer for long -wave re- 
action is reached through a hole in 
the side of the chassis, and has 
enough range to render " trial and 
error " of the remaining 2,500 pF 
condenser -block unnecessary. 

Yaxley S/ 

So /der tag 

M.W. 
Reaction 

trimmer 
R/ 

00S 
Coup ling 

Filament 
trans. 

R2 

`FsS2 

H.F. Choke 
, -ooSAerial 

33K12 R3 /001(IL 

R4 

View of the underside with main components identified. 
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JED LOUD -SPEAKER RECEIVER 

ructor " 

A 3in. aluminium -cone moving -coil 
giving excellent volume and respons 
"top" is removed by having a .005 [IF 
condenser in parallel with the output 
transformer primary. Actually, this 
capacity is provided by joining two 
.01 IzF condensers from the unit in 
series. if a paper -cone speaker is 
used, this value would probably need 
to be reduced. The output trans- 
former is the microphone input 
transformer from the unit, having its 
primary connected to the speaker, 
and its secondary in the anode circuit 
of the EL32. The primary, of this 
transformer is centre -tapped, but 
no difference in volume is apparent 
whether half or all the winding is 
employed. . 

Feedback 
Feedback is taken from the speaker 

circuit and used to control the 
volume. The advantage of this is that 
it tends to smooth the reaction 
setting for the band. If reaction 

speaker is used, 
e. The excess 

is advanced to' a point on the verge of oscillation 
for the lowest wavelength tuned, the quality 
of this station will be very harsh. Yet, if 
reaction is decreased here, then it may well be too 
little for the highest wavelengths. This negative - 
feedback control overcomes this difficulty. Reaction 
is advanced to nearly oscillation at the minimum 
wavelength, regardless of quality, when the volume 
of the station will probably be more than is normally 
required. When the potentiometer R4 is varied 
to reduce the volume, it also permits a certain amount 
of feedback, and hence improves the tone at the 

(Concluded on page 298.) 

The complete receiver and cabinet. 

.i3K..n. R/ 4.7K-/ t/ 

. /. c 

0025pF /OppF 68pF j¢ 

56-n 
WVVMh 

GOSv J qq /OOH Wire wound midget 20.2 
Fig. 1.- Theoretical circuit with all component values marked. 
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AERIAL Hil\rrs 
SOME SUGGESTIONS FOR USERS OF MULTI -BAND RECEIVERS 

By W. J. Delaney (G2FMY) 

I HAVE bought an all -wave receiver and should 
be glad if you could tell me the best type of 
aerial for maximum performance on all 

bands." This is a common type of query which is 

often put to us, but unfortunately it does not lend 
itself to a direct reply. First, it is necessary for 
the listener to be prepared to accept the fact that it 
is practically impossible to erect any sort of aerial 
array which will give maximum performance on all 
bands. A series of aerials may be slung up and 
connected to a switching device or matching trans- 
former whereby the required aerial may be connected 
to the receiver, and this form of array was, at one 
time, on the market. Unfortunately, however, the 
unused aerials will affect the one in use and give 
some falling off in performance. Even if a single 
wire is cut into lengths and the shortest portion 
used for the short -waves and so on, the same remarks 
apply. What, then, can the listener do in such 
cases ? 

Selected Bands 
Probably the most effective answer is to take the 

receiver and decide which particular waveband is 

to be the most used. For instance, if the listener 
has a naval inclination or background he may prefer 
to do most of his spare time listening on the trawler 
band. Alternatively, he may be interested in a 

particular language and prefer to pick up the loudest 
station from that particular country, irrespective of 
the wavelength. Having decided on the wavelength, 
a temporary aerial should be cut for the middle of 
that band and hung in a convenient position. Its 
performance on the other bands on the receiver may 
then be checked, and if it is found that the receiver 
performance satisfies the listener the aerial may be 

made permanent. This is undoubtedly the most 
satisfactory plan to adopt, but, unfortunately, the 
performance on the other bands may not prove 
satisfactory. What is to be done then ? A second 

choice of waveband should be made and the length 
of aerial calculated for this. An aerial cut midway 
between the two lengths should now be tried to see 

if this will effect a suitable compromise on both 
bands, together with a satisfactory performance 
on the remaining bands. If it is found that per- 
formance falls off too much on the preferred band, 
then the aerial should be adjusted to come nearer 
to the length first selected, and so on. Proceeding 
in this way, it is usually found possible to erect a 

single wire which will give a good all -round perform- 
ance with the maximum results on a specific band. 

All- purpose Aerials 
Where, however, no particularly good response 

is required on one band, but the receiver is to give a 

good performance on all bands, a somewhat difficult 
problem is presented. If there is plenty of space 

available in the garden, three or four aerials maybe 

slung between suitable masts and brought to a 
selector switch via coaxial feeders. Terminating the 
ends of the coaxial on a selector panel, the receiver 
may be plugged into the required socket and that 
aerial used, leaving the other aerials unconnected. 
It will depend upon the directions in which the 
aerials run whether they may be short -circuited to 
earth to avoid absorption effects. Again, trial and 
error will have to be adopted to ascertain the effects 
of leaving the unused aerials " in the air " or earthed. 

The majority of short -wave stations to -day use the 
mast type of radiating aerial, and the BBC have also 
adopted this type of transmitting aerial for their 
medium -wave stations. Certain Continental stations 
on the medium waves also use this type of aerial, 
and, therefore, a vertical aerial is necessary at the 
receiver site to gain the maximum effects from this 
type of transmission. 

Vertical Aerial 
Fortunately, a vertical aerial does not call for a 

long garden and massive poles, and it is not necessary 
to erect a mast on the house in the majority of cases 
in erecting a good all -round vertical aerial. Although 
height still remains the most important feature 
of the aerial, the length is not so critical, and the 
only point which seems to affect this type of aerial 
is the position of the receiver and, incidentally, the 
lead -in. If this is on a ground floor, the aerial 
follows the lines of the Marconi aerial, a " reflection " 
being found in the earth. If the receiver is situated 
on an upper floor, however, this effect is rather lost, 
although if a rising water main is handy, the connec- 
tion of the earth terminal by the shortest direct 
route to this will tend to overcome the lack of " capa- 
city earth." A vertical aerial should be suspended 
at least 18in. away from the wall. and should not 
run closer than that distance from a rainfall- or 
drain -pipe. The upper end may usually be attached 
quite easily to a short length of wood screwed to the 
wooden board supporting the roof guttering, and the 
lower end may be held out from the wall by a similar 
piece of wood fitted to the window. 

If the listener lives in flats or a house where access 
cannot be gained to the gutter, the aerial will have 
to be kept indoors, but, again, a vertical wire is prefer- 
able to one which doubles back on itself in order to 
follow a picture -rail or similar support. If-there is a 
staircase available, the aerial may be supported 
between the banisters or otherwise kept in a vertical 
position if possible avoiding a right -angle bend where 
the lead -in runs off to the receiver. Try, as fartas 
possible, to let the aerial run straight up from the 
receiver aerial socket or terminal. In some epces 
it may be found that a length of wire reaching from 
the aerial just up to the picture -rail proves adequate 
for good general all -round performance. :Mitch 
depends, of course, upon the type of receiver inaf$e, 

(Continued on page 278.) .:.R, 
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ELECTRICAL BARGAINS f fLUGffEéCENl 
6 ic.4rn.rc . 

Complete kit comprises Hi- 
craft 40 watt control unit. 
starter lamp. lamp holders. 
clips and wiring diagram. 
Price. less tube. 22 6, plus 1 6 
post. Tubes 12 6 each. carr. 
free, minimum quantity 6. 

5 AMP 
SURFACE 

SWITCHES 
-HICRAIT 
O b l o n g 
Brown Plas- 
tic 1.- way, 
13 each. 

White Plas- 
tic 1 - way, 
1,3 each. 

Oblong Brown 2 -way 1/6 ea. 
Oblong- White 2 -way ... 1/6 .. 
Round Brown 1 -way ... 1,3 .. 
Round White 1 -way ... 13 .. Round Brown 2 -way ... 16 
Round White 2 -way ... 1 6 ., 

SOCKETS - 
II KRAFT 

Flush type for 
skirtings 5 
amp. 3 - pin 
shuttered, 1/3 
each ; ditto 
with switch, 
2/3 each. 

CEILING 
SWITCHES - 

HIC'RAFT 
With cord and 
acorn. Brown 
or White. I -way. 
319 each 2 -way, 
4/3 each. 

LAMP HOLDERS 
Bakelite. 1/- each or 10/6 doz. 
Bakelite skirted Batten holder, 
1/6 or 15'- doz. 
Bakelite type threaded for 
fin. with HO skirt, 1 /6. 
10 per cent. discount if bought 
in dozens. 

WOOD BLOCKS 
(Varnished Walnut) Slightly 

Size New scratched 
21 in.x2i tn.xlin. 7d. 5(1. 
31 n. x31n. xlin. 8d. 5E1. 
6in.x3in.xlin. 1/1 8.1. 
%n. x31n.xli n. 14 11d. 
3in.xlin. 81d. 6d. 

CARBON BRUSHES 
(Pre- bedded with springs) 

lin. x fin. x Lin. ... 8d. pr. 
lin. x lin x tin. NI. pr. 

RUBBER TAPE 
8oz. reels 6d. ea. 

ARROW ROTARY 
SWITCHES 

4- position on/of, hotcold. Suit- 
able for hair dryers. etc. 
Price 6/6. 

ROSS COURTNEY TAGS 
Packet 01 100 assorted, price 3/6 

fibSPRING 
LOADED 
BLOCK 

TERMINAL 

Fully insu- 
lated so' is 

ideal for mains terminal point 
fitted on bench of workshop or 
laboratory. Also suitable for 
temporary hook -ups when test- 
ing components, etc. Will save 
Its cost the first week of use. 
Price 3/6.. 

1953 CATALOGUE 
New enlarged edition in 
preparation. Ensure receiv- 
ing your copy by sending 
1/6 now. 
Refunded on first order of 

20 /- or over. 

ELPREQ LEAD AGAIN 
Portable Tape Reeorder 
for only 27 ans. (carriage 
and insurance, 10 / -). 
Not a kit, but assembled. 
Tested and ready for use 
soon as tape is fitted. 
Tape Desk separately. 

£1610, - 
Cabinet, separately 

£4176 
Tape (not included) 

per reel £1 15'- 
Spare Reel (not included). 

4,8 
The new Elpreq Tape 
Recorder is a 4-stage unit 
of advanced design em- 
ploying a 12 /AT7 valve for 
1st and 2nd amplifying 
stages followed by a 
ECL80, the triode section 
of which is used for further 
amplification and tone 
correction, the pentode section acting as R.F. Bias oscillator in the Erase and Record position and as output valve in the play -back position. In spite of the use of doable valves and high -gain circuitry. exceptional frerdonl from hum and mirrophony has been 

achieved. 

SPECIAL RADIOGRAM OFFER 
To those who want an auto radio- 
gram at a low price. we offer a cabinet illustrated alongside, complete with 
Collaro three - speed record changer 
with dual- purpose crystal pick-up, at 
a special bargain price of £1711648. 
plus 12.6 carriage and insurance, or 
H.P. terms, £6:7,- deposit. 

Three -colour scale, scale pan, chassis, I ". °. 

pulley, driving head, springs, etc.. !cabinet separately etc., to suit the radiogram are avail- £7/10,- (or £210/ - able as a parcel at 15. -, plus 1,6 post. deposit) plus 101 - carr. 
Additional items intended for use with the above chassis assembly hut, of course, equally suitable tor other circuits. 

THE ELPREQ GENERAL 
PURPOSE AMPLIFIER 

A self -contained A.C. D.C. 
mains operated amplifier which 
has 101 applications such as for 
dance -band in small halls, 
factory call system, gram. am- 
plifier, baby alarm, etc.. will 
drive 4 extension speakers. 
Complete with hand micro- 
phone and built -In speaker in 
portable carrying case, fully 
guaranteed. 9 gnc., or H.P. 
£3,41- deposit, plus 5,- Carr, 
and insurance. , 

LAST FEW 
£3/196 

LAST FEW' 
TheLectross warms 
room as it 
d r l.e s clothes. 
Size 3ft. 
wide, aft. 
high and 51n. 

et* \ deep. It has 
four stove - 

enamelled rails and works off 
A.C. or D.C. mains, consuming 
650 watts. Fully guaranteed. 
Price 23.19.6. plus 7/6 carriage. 

RADIO 
STETHOSCOPE 

A novel device aptly 
called a Radio Steth- 
oscope is described 
In a recent edition of 
the Radio Con- 
structor." With it 
In most districts a 
receiver can be 
checked from the 
grid of the first valve 
right through to the 
output. It is a com- 
plete fault -finder. 
The only parts 
needed to make the 
simple circuit tracer are a pair of crocodile clips, a 

germanium crystal, and a paper 
tubular condenser, and we will 
supply whole outfit for 6/6, post free, and with each outfit 
we will give reprint of the article as it appeared in the 

Radio Constructor." 
NOTE. -If you wish to make it 
up as a pocket unit, then you 
will need a few other odds and 
ends, solder tags, etc., from 
your spares box. 

MAINS TRANSFORMER 
SNIP 

Heavy duty mains transformer 
with 5 secondaries, suitable for 
big amplifier, T.V., etc. Pri- 
mary 2110- 220v., Secondary 1, 
350-0-350v. at 260 -250 mA : S2, 
6.3v. at 5 amp. ; SI. 4v. at 3 
amp. ; S4, 4v. at 3 amp. : 55. 
5v. at 3 amp. Half- shrouded 
drop-through chassis mount- 
ing. Price 29/6, plus 2/- postage. 

MULTI - 
SPEED 
MOTOR 

Works on 
A.C. ' D.C. 
m a f n s 

gear 
fitted with 

arr box, 
any speed 

from 1 r.p.m. 12/6, post and 
pkg., 1,6. 

COIL PACK 
Manufactured by quite a 
famous company, this 3 -wave 
Coil Pack incorporates a 
gram position and Long. 
Medium and Short waveband, 
designed for 965 kc's I.F. 
Brand new and fully guaran- 
teed, complete with circuit 
only.12 /8- Limited quantity, 
so act quickly. 

I.F. transformers, iron dust -cored 6.- pr. 
Resistor kit, comprising 17 resistors -1, 1 and watt ratings, 5 6. 
Small Condenser Kit, containing 16 ceramic, paper tubular and silver mica condensers, 846. 
Output transformer, 4l6. Mains transformer, 235-3-235v. 
H.T., 6-3v. heaters, 126. 

Theoretical circuit diagram with all component values, 
and alignment instructions, 1/6. 

BARGAIN for CONSTRUCTORS 
Special This Month is the Portable 
illustrated alongside. We offer a bakellte cabinet with carrying 
handle, metal chassis.. battery 
housing and two -waveband dial, all for 27/6, plus 5/- carriage and In- 
surance. This cabinet and set of parts is ideal for making up either 
an all -dry battery receiver for 
holidays, picnics, etc., or a battery 
mains set for everyday use. Con- structional details of two suitable 
circuits using 1.5v. valves. 1175, etc.. 
will be given free with cabinet 
assembly, or is available separately, 
price 1/6 post free. 

117-1-ELECTRONIC PRECISION EOCU1PMENT DEPT 7 
42 46 /1111DMILL N1LL 1520 FLEET ST. ,.4ueeeein.)ny RUISLIP MIDDLESEX LONDON E.C4. 

Please include sufficient to 
cover postage, also where 
enquiring for more details 
please include stamped, 
addressed envelope. 
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lIA VENT YOU OBTAINED YOUR 
MAXIMITE " plans ? 

A modern Super -Midget Superhet, only bin. x 31in. x V in. Latest modern miniature components used. to ensure maximum 

'Gain *Sensitivity Troublefree working. No surplus parts specified : therefore avoiding possibility of leaky condensers 

and inability to supply exact specified components over a lengthy period. The receiver operates on A.C. D.C. and large 

mainsdroppers. Linecord, etc., have been avoided. FULL PLANS, includidg point -to -point wiring, 1 -, post free. 

METAL RECTIFIERS.-Wes- 
tinghouse, 14A86, 20 - ; 14D36, 
11' -: WX3, WX6. 3'9: 36EHT100. 
29:4: LT52 (12v: 1/al. 19'6 
1 m.a. Meter. 12 6 : 36ERT40, 
21 8 : 36E17145. 23'8: 36EHT50, 
28 - : S.T.C. Type K3100, 14 8 
K3 45, 9'- ; RM1, 42 ; RM2, 
5 - ; RM3, 6 -. 

' O -HAX' CUTTEIIS. Chas- 
;; Punch complete with Key : 

'in., 'In., 12:'4 ; iln.. 13 4 ; 

lin., lain.. 11ín., 16 - ; llin., 
llin., 179 ; ]lin.. 19'9 ; 

2- 322ín., 31 9 ; lin. Square, 
243. 
HUNTS' MIDGET MOLD - 
SEAL CONS.-.l mid. 150v., 
1 6 : 02 mfd. 150v.. 1'6 : .005 
mid. 350v., 1/6 : .01 mid. 350v.. 
1 6 : .02 mfd. 600v.. 1'2 : 001 
mid. 350v.. 13 1 .002 mfd. 350v.. 
1'3 ; Midget Electrolytics, 
32 -32 mfd. 250v.. 21n. x lin., 9.- 
15 mfd. 350v., 4 ., 

CATALOGUE NO. 12.-Avail- 
able in a few weeks' time, 
consisting of 40-50 pages and 
nearly 200 illustrations. En- 
sure that you obtain your copy 
by sending l'- now as we expect 
a great demand for this issue. 

MAINS DROPPERS (New). 
-.2a. 950 ohms, .3a., 800 ohms, 

.2a. 100 oh ftt..,, .3a. 60 ohms 
ft.. Sd. per ft. ADCOLA Pencil 
Bit Irons, 200- 220v.. 230- 250v., 
256. 
I.F. TRANSFORMERS. - 
RS GB.. 122 : Wearite M800. 
21' -: Super Midget RSRS. 21 -: 
All for 465 Kc s, incl. Weymouth 
P9 type. 15 - per pair. 
JACKSON.-Midget Perspex 
enclosed Twin Gang with 
Trimmers. 11 - : BLS Scale 
Drive Assembly. 27'8: SLS. 
27/6 ; Full Vision, 132 
Square- plane, 13' -. 
C'OI.''ERN PRESET WIRF- 
WOUND POTS.-100, 250, 500, 
1 K., 2 K., 2.5 K.. 5 K.. 10 K., 
20 K.. 25 K., 30 K.. 33 each. 
FILAMENT TRANSFORM - 
ERS. -200 240v. to 6.3v. 3a.. 
12'6 : 200'240 v. 6.3 v. li a., 8i6 
200240v. to 3 -30v. 2a., 24'-. 
('NASSES. -Four sides folded 
with Angle Brackets (alu- 
minium). 6m. x din.. 5'9: 
Bin. x 6ín., 7 3; 101n. x 71n., 8'3: 
121n. x 8ín.. 9'3. All 2lin. deep. 
All prices include postage on 
chassis. 

('OILS. -All Wearlte "P" type, 
3 - each. Weymouth "H" type, 
39 each : "K" type, 5.,- 
CT2W2, 106 a pair ; CS3W3, 
12 6 a pair : T.R.F. Coils. 
MW LW. with reaction. 76 a 
pair. " Viewmaster " Coils. 
London. 20-. Birmingham, 
Holme Moss, Kirk o' Shotts, 
Wenvoe, 28'6 per set. MIDGET ROTARY 
SWIT('HFS. -2p 6w.. 3p. 9w. 
4p. 3w.. 1p. 12w. (New). 4- 
Surplus. Sp., 4w. (4 Bank), 4'6 
6p. 3w.. 38 : 1p. 2w., 2- ; Ip 
3w.. 1'3 : 2p. 2w., 2 -. 
T.('.('.- Picopack. 1 mfd. 350v.. 
2 mid. 130v., 30 mfd. 25v., 20 
mfd. 12v., 2 6 : 100 mid. 3513v 

13 6 : 250 mid. 60v.. 10'- 
2,500 mid. 3v.. 6 9 ; .Nl mfd. 
E kV.. 6- : 12 kV., 10- : 15 kV., 
10'- : .01 mfd. 6 kV.. 10- 

1 mfd. 7 kV. (Dubilier), 20.' -. 
CHOKES. -40 ma. Midget 
5`6 : 50 m.a., 15H. 6'6 : 90 m.a. 
10H, 14 : 70 m.a. 1.211 ohms 
4016, 17 6 ; 250 m.a. 5Hy.. 19'6 
Surplus, 150 m.a. 5H., 74. 
R.F. Chokes. TV diode, Ln, 
2. ; M.W.'L.W., 26 : Audio 
5,110 ohms, 10. 
SCOTCH ROI" T API..- 1,200ft., 
35' -. Spare reels, 4 6. 

" YOU CAN BELT ON US 

RADIO SERVICING G CO. LONDON 
DS 

w 
SRT 

Telep 
RAD, one 

íC4 
aPHAb5, 

Our No. 11 Catalogue, price 6d. Post Free. 77, 77A, 168, 169 Buses. S.R. Station : Wandsworth 
Postage : Over 62 free, below 10'-, 6d. ; £1, 9d. 22, 1' -. Road. Open till 6.30 p.m. 1 o'clock Wednesday. 

V'lEN" MASTER WB PARTS. 
-Width Control, 10'- ; Boost 
Choke, 59 : Frame Trans., 
25'6: Line Transformer, 32'6 : 

Focus Magnets, 222 : Vision 
Chassis, 18 6 : Sound and T.V., 
184 : Bracket, 6/- ; Scanning 
Coils. 333. 
RESISTORS.- Surplus 1 and 
1 watt. 4d.: 1 watt. Sd. 
Midget TV Type (New), S watt. 
6d. : i watt. 8d. All standard 
72 sizes stocked. 
\. II.:w IASTEle ENVELOPES 
79 post free. 
HIGH RESISTANCE HEAD - 
PHONES, 4,000 ohms, 126 a 
pair. 

\':VIA 1:S, - New Silver 
VR91 (EF50), 7/8. 12AX7, 
g'-. 12AT7. 9/6. 6V6Gt, 
106.514G, 9 8. E140, 10 -. 
El'41, 10 -- EB91, 7/6. 
6F14. 10 6. EBC41, 
6N7, 8 E F36. 6 B. 6AG5, 
8 8. 12K3gt, 9 -. 12A117, 

KTZ41. 7 6. 6H6m, 
,j g, VU120a. 7 6. 61.15 

(magic eye), 8:6. 6CD6G, 
10'8. MS'PEN, 7'6. 12SC7, 
8'6. 

t YOUR 
io and T/V 

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.1.C.S. Home Study Courses. These include 
RADIO SERVICE ENGINEERING ' RADIO 
ENGINEERING Tj 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. 

REDUCED TERMS TO H.M. FORCES 
WRITE TODAY for FREE BOOKLET describing 

complete facilities for the successful study of Radio 

and T/ V technology. 

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

Please send booklet on subject 

Name Age 
(BLOCK LETTERS PLEASE) 

dd A ress 

CLYDESDALE 
Bargains in Ex- Services Radio and E:ectronic Equipment 

RI132 RACK MTG. V.H.F. RIT RECEIVER UNIT 
Range 100 -124 mu. 

A 10 valve súperhet with 4/V R53 (EF39), V R54 (EF34), VRS7, (EK32), 
2 'VR65 (SP61 ), VR66 (P61), VR67 (6)5G), plus stabiliser VS70 (7475), 

S " meter, screened R.F. section B.F.O. etc., in enclosed chassis, 
size 19 x 194 x I I ins. finish dark grey. Circuit supplied. 
ASK FOR No. j`s5.19.V 

Each 
CARRIAGE 

P /H9í5 PAID 
RECEIVER UNIT TYPE 25 

Ref. 10P /IL part of the TRI196 equipment. Frequency range, 
4.3 -6.7 mu. Valves : 2/VR53 (EF39), 2/VR56 (EF36), VR55 (EBC33), 
VRS7 (EK32). 2 /IFT 460 kcs, plus various microdensers, mic. 
and output transformers, pou, condensers, resistors. etc., connec- 
tions brought to 10 pin Jones type chassis plug. Circuits are pro- 
vided in the unit, which is totally enclosed in case, 81 z 6¡ x Cins. 
Would make the basis of an All Wave Receiver, required tuning 
pack and power supply 
ASK FOR No. P/1-1299 'Each POST PAID 

Conversion Data (' R. Con.' Reprint) I/6 

For the Intermittent -fault Finder 
(" P.W.," Jan. issue) 

TYPE 1.- VISUAL INDICATOR 
Ref. : 100 /2. For R115ó D.F. Section. 

Dual reading, Left /Right D.F. meter, 
2ñ in. scale. Dim. : 3) x 2; in. 
overall ,4 -hole fixing, 24 x 2.'. in. be- 
tween centres. In used condition. 
ASK FOR A a POST 
No. P /H862A 2I6 Each PAID 

Also a few in original cartons. 
ASK FOR A PO 
No. P /H862 2íI' Each PAID 

Order direct from : 

C1,2'IIF,SDALF, CO. LTD. - 

2, Bridge St., Glasgow. C.S. 'Phone : SOUTH 270619- 

Visit our Branches in Scotland, England and N. Irelands 
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DESIGNING 
IN these days of government surplus there is very 

' 

little excuse for the radio amateur not having a 
multi -range meter that will measure D.C. voltage 

and current. Such instruments are essential equip- 
ment for the amateur constructor. 

In the design and use of a meter it is important that 
the amateur has a know- 
ledge of Ohm's Law. This 
law of nature was named 
after Professor Ohm, of 
Munich University. It 
states briefly that the 
current flowing in a 
circuit is directly pro- 
portional to the applied 
voltage, and inversely 
proportional to the 
resistance. This statement then gives us three formule 
E quals I R, I equals R, R equals e , these three 

forms should be learnt and remembered as they form 
the very back -bone of electrical calculations. 

The moving -coil voltmeter is essentially a current 
meter with a resistance in series ; for instance, if the 
movement is 10 mA., full -scale deflection, and the 
meter is required to read 0 -10 volts, then a series 
resistor will be required to drop the current at 10 

volts to 10 mA. By Ohm's Law R equals 
R 

_0 

1,000 ohms. If the same meter is required to read 
100 volts full scale, then the resistance required will 
be 1 = 10,000 ohms. Studying these, we will see that 

for every volt 100 ohms is required to be added, 
so the meter with a current drain of IO mA. full - 
scale, is known as a 100 ohms per volt type. Again, 
if the meter movement is 1 mA. full -scale, then it will 
make a voltmeter of 1,000 ohms per volt. The higher 
the ohms per volt the less will be the current drain in a 
circuit. Looking at Fig. t we see' two resistors of 
100,000 ohms in series with 200 volts applied. By 

circuit.. There are, on the market, several cheap 
testmeters of the moving -iron type that draw a current 
of 30 mA. and have a resistance of only 33 ohms per 
volt. These meters are of 'very little use in radio 
experimental work, but owing to the very high current 
drain will give a very accurate indication of the con- 

dition of a dry H.T. 
battery. 

The writer has used 
meters with a full -scale 
deflection of 10 mA. for 
multirange meters with 
a fair degree of success, 
but has found the read- 
ings too far off the mark 
with resistance capacity, 
amplifiers to be more 

than a very rough indication. For general purpose 
work a meter of 1,000 ohms per volt is very good, but 
one of 10,000 would be much better, but then the 
cost of the movement would be very much higher. 

Specially written for the Beginner, this short 
series deals with the use of various types of 
moving -coil meter. Advice is also given in the 
choice of meter, and full calculations are given 
to cover the use meters as voltmeters, ampere 
and milliampere meters, and ohm meters. 

lOO Kn 

/OO Krt 

Fig. 1.- Diagram to 
explain voltage drop 
across two resistors in 

-series. 

simple calculation 't will be seen 'that the current in 
each is 1 mA., and the voltage drop will be 100 volts 
across, each. If we try to measure the voltage-with a 
meter of 100 ohms per volt, a reading on the 100 - 
volt scale of about 20 volts, will be obtained. If a 
meter of 1,000 ohms per volt is used it will give 66 
volts 'on the 100 -volt scale and 80 volts on the 500 - 
volrIcale. It will be seen that the lower the current 
dr n, the more accurate will be the reading, but that 

, 

th voltage will never be the same as that by calcu- 
lat This is not because calculation is at error, 
bq because the meter draws a current and upsets the 

Examples 
As an example of calculations we will assume that 

a meter of 2 mA. F.S.D. (full -scale deflection) has 
been obtained, and the resistance is 100 ohms. The 
voltage readings required are : 0 -2, 0 -5, 0 -10, 0-20, 
0 -50, 0 -100, 0- 200, 0 -500 volts. If the arrangement of 
Fig. 2 is used, the resistors can be of lower wattage 
rating and, therefore, will costless ; also, if a, resist- 
ance on a low -range is overloaded the accuracy of all 
the ranges will be impaired, and the cost of repair will 
be higher. The resistors required for a series chain 
will be 900 for the two -volt range. It will be seen that 
a total resistance of 1,000 S2 is- required, but that 
the meter has a resistance.of,.100, which leaves 900 
for the resistance. The five -volt range will require 
an extra 1,500 ohms, the 10 volt a further 2,500, 
whilst the 2Q another 5;000.:This :makes the highest 
resistance required that between the 200 and 500 scale, 
namely 150,000 ohms. The heat dissipated by a 
resistor is rated in watts, and can be calculated in 
three ways from Ohm's Law. First, it may be explained 
for those who are new to radio, that if a pipe has a lin. 
bore it will pass lin, of water irrespective of the 
pressure, but if the pressure is increased'the rate of 
water will increase. So that at a pressure of :10 lb. 
per square inch we will only get half as much as at 

Con? 2 5 /0 20 50 /QO 200 500 
Fig. 2.- Series resistors arranged to give various 

voltage indications. 

20 lb. per square inch. This means that we will be 
getting so many gallons per minute, and at double the 
pressure, twice as much. This " gallons per minute" 
in electrical work is an amount of energy, and 
since energy cannot be destroyed, but converted 
from one type to another, we get a quantity of heat. 
This heat is calculated by multiplying the current 
(I) by the voltage (E). The three formulae are, W 
equals EI ; W equals 

R 
(the small figure 2 indicates' 

i 
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that the number is multiplied by itself, and is called 
squared), the third form is I2R (1 squared R). 

The easiest one to use in this case is El, as we know 
the voltage and the current of the meter. It is always 
easier to do one calculation than two, as would be the 
case if either the other two forms were used. On the 
highest range E equals 300, and I equals .002 (note 
here that the calculations must be carried out in 

volts and amperes), so W equals EI, equals 300 2 
1,000' 

This is rather less than one watt, so a rating of one 
watt would be in order. The next lowest resistor, the 

one between the 100 and 200 ranges, will be 100 2 
1,000 

=0.2 watts. One of 1-watt rating would be suitable 
here. 

Taking the case of a meter with a separate resistor 
for the different ranges, the highest would have 

2 
to have a rating of 500 

1Ö0 
=1 watt. This rating 

would leave no margin for overload, so one of 
2 

50" 00 =1/10 W., so one t; W. could be used. 

Tolerances 
A word about accuracy here would not be amiss. 

The normal resistor is usually of 20 per cent. tolerance, 
and is of little use for use with a meter. Those with 
a silver band are an improvement, as they are 10 

per cent., but for general purpose work those with a 

gold band are better, as they are 5 per cent. There 
are closer tolerance resistors made, but they are a 

little expensive. Where the fourth band is coloured 
yellow the tolerance is 4 per cent. ; orange, 3 per cent. ; 

red, 2 per cent. ; and the I per cent. are in brown. 
The firms of Dubilier and Erie make some very 

good high- stability meter resistors. Erie make them 
to 2 per cent., whereas Dubilier make them to 1 per 
cent. as a general rule, but can supply them as close 
as 0.1 per cent. to special order. It should be pointed 
out, however, that it is no use expecting an accuracy 
to the same degree as the resistors, if the meter is 

not of a higher degree of accuracy, i.e., it is a waste 
of money to buy I per cent. resistors for a meter 
that is only accurate to 2 per cent. 

The meter can be made to a very high degree of 
accuracy by the use of 20 per cent. carbon compound 
resistors if the experimenter has access to a very 
high -grade meter such as a Western Sub -Standard. 
The resistors chosen should be slightly low, not more 
than 10 -15 per cent. ; the voltage applied with 
the standard meter in parallel, and the resistor filed 
to increase its resistance until the readings on the 
two meters are the same. 

Current Meters 
Another type of meter in the lab. is the current 

meter. It is no use trying to read 100 mA. on a 

0 -1 meter or I mA. on a 0 -100 meter. It is always 
as well to use a meter of as near a full -scale deflection 
as the current to be read. This means that the range 
should be higher than the current, and not the other 
way round. It is very handy to have a current meter, 
apart from a voltmeter, although the two can be 

made in one combined instrument, but remember 
that no matter how many ranges a meter has, it 
can only be in one place at a time. If the current 
range of a meter is to be extended, then the surplus 
current must be by- passed by a shunt. For example, 
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if the movement is 0 -10 and 100 mA. is to be read, 
then the shunt must carry nine times the current 
of the meter. This means that it must be one -ninth 
the resistance of the meter. The formula for the 
calculation of the resistance of a shunt is : Rs equals 

Vo/tage 

Com ! , 

Fig. 3.- Circuit of a current meter to gire different 
ranges by means of a selector switch. 

Ñ` , where Rs is the resistance of the shunt, Rm that 

of the meter, and N the multiplying ratio. The 
resistor can be made up from resistance wire, which 
can be obtained from almost any firm of radio 
engineers. The length of wire to give the required 
resistance is calculated and about 10 per cent. added. 
This is then wound on to a former and connected 
across the meter, as is shown in Fig. 3. The switch 
used is of the wafer type, and the voltage range taken 
to the resistor chain by one of the contacts. This 
reduces the chance of errors in voltage readings. 
The idea of the shunt resistor being too high is 

so that it can be brought down with a shunt. It is 
essential that a good current meter is used for cali- 
bration. The shunt is shunted by a length of finer 
resistance wire and this is adjusted by trial and error 
until the readings on'both meters agree. The second . 
length of wire is then wound on a former with the 
first and wired in parallel with the first -made shunt. 
By this method it is possible to make a shunt of very 
high accuracy. 

(To be continued.) 

AERIAL HINTS 
(Continued from page 274.) 

but as an indication of the efficiency of this type 
of aerial it may be mentioned that I have worked a 
number of American amateurs with an AR88 using 
a 4ft. wire hanging as above described, the results 
being better from a signal -noise point of view than 
switching the receiver to the transmitting aerial. 

Materials 
The only remaining problem is that of the material 

to be used for the aerial, and in this connection it is 

hard to beat the multi -strand copper wire made 
specially for the purpose. It should be remembered 
that R.F. currents travel on the surface, and there- 
fore you need as large a surface as possible, with the 
minimum of skin resistance. Obviously, a highly 
polished tube would be ideal but unwieldy and 
impracticable except for the ultra -short wavelengths. 
Stranded wire offers a larger surface aerial than 
the equivalent thickness in a single wire and will 
probably offer less overall weight. - 
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PORTABLE TAPE 
RECORDERS 

Brand New- Unused -Com- 
plete. Fully assembled and 
wired. Ready to operate. 
Attractive carrying case. Twin 
track recording. Instant play- 
back. Total playing time of 
66 minutes. 6 Valves. A.C. 
Mains 200 -250 volts. Fast 
rewind. Complete. Ready to 
switch on. 
Write for full illustrated 
details and circuit diagrams. 
LASKY'S PRICE £34.19.6 Carriage 10. - extra. 
TILE RECORDING AMPLI- 
FIER, as used in the above 
recorder, can be purchased 
separately. Complete with 

6 valves : 1 574. 1 015, 2 BY6. 
2 6.17 Sin. P.M. speaker. 
etc. Full assembled and 
wired. Size : 15 /in. wide. 
filin. deep. Ein. high. Circuit 
available. 
Price £9 19 :6, carriage 10 - extra. 

R.1132 RECEIVERS. BRAND 
NEW AND UNUSED 

Complete with all valves. in original wood case. 2319 6. Carriage 10,'- extra. 

SPECIAL CORONATION 
C.R.T. OFFER 

Brand new and unused 121n. 
ion trap C.R. tubes. 6.3 volt 
heater. 7 -9 Kv. E.H.T. 3,5 mm. 
neck. Black and white picture. 
By famous manufacturer. 
111.19.6. screen bas very slight 
blemishes. 
£12/19/8 PERFECT. 
Carriage and Insurance 15.- per 
tube extra. 

MAINS TRANSFORMERS 
All 200 -250 volts c.p.s. primary. 
Finest quality, fully guaran- 
teed. 
MBA/3. 350-0-350 v. 80 mA, 
6.3 v. 4 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. 'An 
ideal replacement trans. Price, 

MBA /5. 350 -0-350 v. 12.5 mA. 
6.3 v. 4 a., 5 v. 3 a. With mains 
tapping board. Price 27'6. 
MBA /6. 350-0-350 v. 100 mA. 
6.3 v. 3 a., 5 v. 2 a. With mains 
tapping board. Price 226. 
MBA /7. 250-0-250 v. 80 mA. 
6.3 v. 3 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. Price 
18 / , 
MBA /10. 350 -0-350 v. 200 mA. 
6.3 v. and 5 v. filament wind- 
ings. Shrouded, drop through 
style. With mains adjustment 
board, 39/6. 
,AT /3. Auto transformer. 0-10- 
120, 200- 230 -240 volts, 100 watts. 
Peace 17/6. 

FILAMENT 
,; TRANSFORMERS 
0.3 v. 1.5 a., 7/11. 
6.3 v. 3 a., 12/6. 

.'Special Transformer. 2 amps.. 
ppith the following tappings : ' 4.'5, 6, 9, 9. 10, 12. 15, 18, 20, 

, .24 And 30 volts. PRICE 17 6. 

PERSPEX. 13: x 101 x 1 inch. 
Neutral shade, slightly marked. 
5 11 per piece. 

CAR RADIO PLUG SUP- 
PRESSORS. lib each. 

TEST PRODS. Fused, with 
fully retractable points. Price 
411 per pair. 

ANTENNA ROD 
SECTIONS 

Each rod is steel heavily 
copper plated. Any number 
can be fitted together, 12in. 
long, lin. diameter. 
Price 2.6 per dozen post free. 

USED CATHODE RAY 
TUBES 

For Callers Only. These tubes have either heater -cathode shorts andor ion burns. Ideal for experimental and testing 
purposes. 
9in 35/- l0in 45 

12in 55:- 

CONDENSERS 
All types available from stock. 
Electrolytic, miniature bias, 
Mica and Tubular cardboard. 
ceramic and silver mica. 
Send us your requirements. 

C.R.T. MASKS, Brand new 
LATEST ASPECT RATIO 

10in 7.8 
12in 15 /- 
12in. fiat face 15/- 
14in. rectangular 

, 
21'- 

16in. Double -D 31.'6 
17in. rectangular 27/6 
SOILED OLD ASPECT RATIO 
9ín. sorbo 5/- 

12in 7'8 
121n, with fitted armour 
plate glass ':new ratio) 11.6 

EX- GOVERNMENT TEST METERS 
BRAND NEW AND UNUSED 

A.C, D.4'..55 ti -sl i NOR. Com- 
plete with lead -. :t prods and leather carryin; ,a 
[fanges :- 
0 -500 s. 
0 -2.5 and 0.500 mA, 
0- 20.000 ohms. 
500 ohms per soif. 
Full instructions supplied. 
£5.19.6 complete. Post & 
Packing 5,- extra. 

FERRANTI A.0 /D.C. TYPE 
Q METER 

Complete with leads, test 
prods, and instructions. 
Ranges :- 

0-600 v. 
0-7.5 and 0.750 m.k. 
0- 25.000 ohms. 

500 ohms per volt. 
59//6 complete. 
Postage and packing 5,'- extra. 

OUTPUT TRANSFORMERS 
90 mA. Multi -ratio 6.'11 
80 mA Multi ratio 14/11 
60 mA Pentode 12/6 
60 mA Plessey, 6.000 ohms 5/11 Standard pentode 4/11 Pentode 3/6 
Midget pentode 4/3 Miniature pentode. 354, 

P1 Intervalve 8.6 
5 : 1 Intervalve 5 /11 

P.M. LOUDSPEAKERS 
All less o'trans. new and 
unused. , First quality. 
3tn. Elec. 12:11 
5in. Plessey 12/8 
6: in. 
Bin. 15 

SUPERHET COIL PACKS 
3 Wavebands : 12 -35 metres 
35 -100 metres : 200 -550 metres 
Size : 4 x 4 x 3in. Price 18/ -. 

I.F. TRANSFORMERS 
465 Kc's Iron dust cores. in 
cans, midget type. Size : 
lin. x lin. x 2 #in. Price 12,6 
per pair. 
WEARITE TYPE 550. 445 -520 
Eels. 12/6 Per pair. 
WEARITE TYPE 500. 950 -470 
Kc /s. 12/8 Per pair. 

15' C.R.T MASKS 
Unused, new aspect ratio. 
Overall size : 171n. wide, 13in. 
high. 17/6. Postage 2/- extra. 

50L6 ... 10'- 
35Z4 .. 9/- 
6AM6 ... 1C /8 
OR8 .. 2 6 
EF50, Red 
New Sylvania 

126 
1S4 
354 
1T4 
íR5 
íS5 
íC5 

VALVES. 10,000 IN STOCK AT TILE 
LOWEST POSSIBLE PRICES. 

Write for complete list. SPECIAL OFFER. 4 Valves : 1 each 
]R5, 1T4, 1S5 and 384. 

LASKY'S PRICE 32/6. 
POST FREE. 

1A5 .. 9/- 6.27 9 ... 6.6 EF39 ... 
XSG ... 5.'- HL2 .., 3.6 12E7 ... 
31F ... ' 5/- KT2 .. 3:6 6L6 ... 
XI1 ... 3; 6 6X8 ... 13.6 EA50 .. 
3Q5 ... I)'- U50 ... 9; - EBC33 ... 
6K7 ... 6,6 ECH35.,, 13/8 35L6 ... 

76 
10.'8 
10/8 

76 
10 /- 

LASKY'S RADIO 
Lasky's (Harrow Road), Ltd., 

370, Harrow Road, Paddington, London, W.9 
Te.'.nhspes : CUNningham 1979 -7214. All Depts. 

MAIL ORDER AND DESPATCH DEPARTMENTS : 485 -487, 
HARROW ROAD, PADDINGTON, LONDON, W.10. 

Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., half day, 1 p.m. 
Postage and packing charges (unless otherwise stated); on orders value £1 -ls. Od. extra ; 25-2s. Od. extra ;'210-3s. 6d: extra ; over 
£10 carriage free unless specifically stated otherwise- All goods 

fully insured in transit. 

SMOOTHING CHOKES 
20 mA. 40 H. 3,11 
40 mA. 8 H. 3,11 
40 mA. 10H. 4 3 

100 mA. 10-20 H. 7.3 
120 mA. 10 H. 15.6 
200 mA. 5 H. 12;8 

TELEVISION SELENIUM 
RECTIFIERS 

The very latest " Sentercell 
S.T.C. range. 
K3, 40. 3.2 kV. 7 6 
K3.95, 3.6 kV. 8 2 
K350,4.0 kV. 88 
K3,100, 8.0 kV 14 8 
K3í160, 12.8 kV. 21,6 

S.T.C. METAL RECTIFIERS 
RM1 

3,11 RM2 
RM4 21,- 

AMPLIFIERS 
4-Watt Model. Ex. Govern- 
ment. Complete with 10 valves : 

2 251.6: 1 6116 ; 1 25316: 6 
6SK7. For operation on 110 
volts AC /DC. Balance and push - 
pull. High, medium and low 
impedance inputs, A.G.C., etc. 
LASKY'S PRICE 17'19/6 com- 
plete. No circuits available. 
Carriage 10,'- per unit extra 

CRYSTAL DIODES 
G.E.C. Type, glass, wire 

ends 
B.T.H. Type, plastic 3/- 

SUPERHET COILS 
For 465 Kc's. 10.30 metres. 
Aerial and oscillator. 111 
per pair. Postage 9d. extra. 

T.C.C. VISCONOL HIGH 
VOLTAGE CONDENSERS 

(Cathodray). 
.001 mid. 15 kV. 10.- 
.001 mfd. 25 kV. 18.- 
.0005 mad. 25 kV. 1Bí- 
0005 mid. 12.5 kV 10,= 

1 mid. 7kV . 151- 
0.04 mid. 12.5 kV. 76 
001 mid. 12.5 kV. 76 Plastic ease, single holt fixing 

EX -A.M. RECEIVER TYPE 
81155. 
Brand new and unused. Aerial 
tested before despatch. Sup - 
plied complete with 10 valves. 
Circuit : B.F.O., A.V.C., R.F. 
amp.. two I.F. stages, Magic 
Eye, etc., etc. 
5 Frequency ranges : 18.5- 
7.5 Mc,s. ; 7.5 -3.0 Mc /s ; 1,500- 
6.00 Kc/s ; 500 -200 Kc /s ; 200- 
75 Kc /a. 
Supplied in maker's original 
wood transit case, LASKY'S 
PRICE, 111/19/6 Complete. 
Carriage 12/6 extra. 

USED MODEL R1155 RE- 
CEIVERS Aerial tested 
before despatch- Complete 
with 10 valves. 
LASKY'S PRICE 17/19/6. Car- 
riage 12/6 extra. 

FULLY ASSEMBLED 
POWER PACK AND OUT- 
PUT STAGE FOR R1155 
RECEIVERS. For use on 
200 -250 volt A.C. mains. Wired 
and complete with valves. 
LASKY'S PRICE, 79/6. Carriage 5/- extra. 
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PRATTS RADIO 
1070 Harrow Road, London, N.W.I0 
Tel. : LADbroke 1734. (Wr. Scrubs Lane) 

AMPLIFIERS ready to 
use. Model AC10E (as 
ill ust rated) 10 -watt, 9 -valve 
unit, neg. teed -hack, sep- 
arate mike stage and 
separate mike and gram 
inputs. 2 faders and tone 
control. Input volts mike 
.002, gram. .21v. £10.7.8. 
MODEL. AC18E. 6 -valve 
unit with p'eull output of 
186 watts. Separate mike 
stage and separate mike 
and gram inputs. 2 faders 

and tone control. Feedback over h stages. Input volts ; mike .073, 
gram .3v. £15.5.0. 
MODEL AC32E. Spec. as ACORE but with larger output stage 
of 32 watts. £18.18.0. MODEL U10E. D.C.,A.C. mains, p'pull 
output of 100 watts. Spec. as AC18E. £12.19.6. All the above 
amplifiers are complete with metal case, chrome handles and 
outputs to match 3, 8 or. 15 ohm speakers. All A.C. models have 
H.T. and output sockets for tuning units. 
SMALL RECORD AMPLIFIER CHASSIS. MODEL AC4C, 
A.C. or MODEL 1.40 D.C. /A.C. 3 -valve units for radio. records. 
Output to 3 ohms. £5.15.0. 
QUALITY AMPLIFIER CHASSIS FOR RECORDS, ETC'., 

. MODEL Q4C. 4 -valve chassis with bass and treble controls. In- 
puts for radio'stand'd,L.P. records. Sectionalised output trans- 
former with adjustable negative feed -back. £9.15.0. MODEL 
00C'- 6 -valve version of Q4C. Details as Q4C. Output of 9 waste. 
Output Impedance to choice of customer. This amplifier uses a 
Williamson 18 section output transformer 413.19.8. 
TUNING UNITS College T1.12 M.W. superhet circuit £8.8.0. TUl 
3- waveband superhet unit £10.9.8. Both plug straight into all our 
A.C. amplifiers. Both complete vita dial, glass, escutcheon, etc. 
MICROPHONES. Moving coil w/trans'r. £5.12.6. Acos, 22 -1 or 
22 -2. £8.6.0. Rothermel. D.104, 105' , 2D56'59'ß. 
PICK -UPS. Acos GP20 with standard head. £3.11.5. 
GRAMOPHONE UNITS. Send for list. All types available, 
with or without pick -ups. 
SPEAKERS. A very good general- purpose unit is the W.B. 101n. 
with a 12000 line magnet. Ex stock. 14,9. 
All goods are brand new, no surplus component ° used. Our ACIOE, 
etc.. have been advertised since 194G and are in daily use throughout 
the world, Strum/ for list. state interest P.A. or records. 

WIRELESS 

COMPACT TV. 
The NEW 1355 Con- 
version data for all five 
Channels. Sound, Vis- 
ion, T.B.'s, Power, on 

one 1355 Chassis. 
NEW EDITION, now 
only 2/6. (2)d. post.) 

May, 1953 

NEW 1355's in original eases, 45/ -. 

NEW 
VALVES 
EF50 : Grey 4/6, 
Red (Sylvan ia) 
6/6;. 5U4G 7/6. 

CHASSIS, 
with 5Z4, VU 120 
(E.H.T. rect.), 
Transformer, 
choke, relay, 
etc. 12/6 

TRANSMITTER 
21 

for speech, MCW or 
CW on 4.2 -7.5 or 18-31 
me /s ; PA coils and 
relays, stripped bg Min- 
istry, May be replaced 
with our data. With 
circuit, control box 
and key. First -class 
condition (less valves) 

12/6 

INDICATOR 182A 
with 6ìn., C.R.T., 3 EF50's, 4 SP61's, 
5U4, dozens of resistors and con- 
densers, 9 W/W pots, these are 
suitable for conversion to 'scope or 
TV. BRAND NEW (less relay) in 
original cases Only 79/6 

Less EF50's and 5U4G. 50 / , 

RECEIVERS 
5450. 4 EF54's 
(RF, mixer, LO 
multipliers), 2 
EF39's (2.9 mc/s 
IF's), E834 (des) 
6)5 and 6V6 
(audio). 65/85 

- me /a. Measuring 
12 x 5 x 6, with 
circuit. (Post 2/ -) 

NEW 1155's 
Most famous ex- 
R.A.F. communica- 
tions Receiver -AIR 
TESTED, BRAND 
NEW in original 
cases. 
Only f10 15s. 

RADIO EXCHANGE CO. 
9 CAULDWELL STREET, BEDFORD 

Phone 5568 

GARLAND BROS. LTD 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.S. TEL.: TIDE WAY 4412/3 

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

GARLAND PORTABLE TAPE 
RECORDER TU78 
A new recorder based on the Truvox Tape 
Desk and the Garland UE7B Amplifier. 
The recorder is supplied in a portable 
cabinet covered in attractive vinyl plastic 
fitted with a high-flux permanent magnet 
high -fidelity loudspeaker. Price complete 
with high quality filter -cell microphone 
and 1,200 ft. reel of tape and a spare spool, 
44 guineas, plus 10/- carriage and packing. 
GARLAND UE78 RECORD 
PLAYBACK AMPLIFIER 
A revised version of our popular amplifier, 
designed for use with the Truvox Tape 
Desk, Lane Tape Table, or Mocek Tape 
Unit. New features include higher gain, 
magic eye record -level indicator, and 
smaller size to facilitate incorporation in 

portable recorders. Oscillator and power 
supplies are included and standard valves 
are used throughout. Supplied complete 
with 8 in. P.M. speaker. Price £13.2.6, 
plus 7/6 carriage and packing. 
TRUVOX TAPE DESK, MARK III 
Incorporating high impedance mu -metal 
twin -track heads, two-speed capstan (31 

and 7's in. /sec.), three heavy duty motors, 
fast forward and rewind wiehout tape 
handling, all controls operated by electri- 
cally and mechanically interlocked push 
buttons. Price 123.2.0, plus 10,'- carriage 
and packing. 
THE LATEST LANE TAPE TABLE 
Now includes 3 Lane motors and no tape 
handling on fast forward wind and rewind. 
Price £17.10.0, plus 10 /- carriage and 
packing. 

MOTEK K3 TAPE UNIT 
A new tape unit running at 71 in. /sec., 
incorporating three high torque motors, 
twin -track high -impedance heads. electronic 
braking, push -button controls. Fast for- 
ward and rewind facilities without tape 
handling. Price £16.16.0, plus 10 /- carriage 
and packing. 
GARLAND AMPLIFIER ACII- 
A quality amplifier giving 4 watts output. 
All power supplies derived from trans- 
former ensuring an isolated chassis. Fitted 
with treble and volume controls ; output 
for 3 -ohm speaker. Price £6.2.6, plus 5,/- 

carriage, etc. 
GARLAND OSCILLATOR UNIT 
For magnetic tape recording ; with 6V6G 
valve and Garland Oscillator Coil, supplying 
bias and erase for high- impedance heads. 
Price 35/ -, plus 2/6 post. Oscillator coil, 
resonates at 45 kc¡s with 0.002 mid. 
condenser, 6/9 each. 
TYANA SOLDERING IRONS 
Light weight, 40 -watt irons with easily 
replaceable elements and bits. Voltages, 
100 /I10v., 200/220v., 230/250v. Price 16/9. 
" Theiron that makes soldering a pleasure." 
HEADPHONES 
4,000 ohm moving coil, 11 /- per pair. 
ELECTROLYTIC CONDENSERS. 
32 mfd., 450e. can., 4/6 each ; 8 mfd., 
450v., 1/9 ; 8 -8 mfd. 450e., 3/3 : 8 -16 mfd. 
450v., 4/- ; 8-32 mfd. 450v., 4/6 ; 16 -16 
mfd. 450v., 5/- ; 32 -32 mfd. 350v.. 3/6 ; 

WHANDA WIRE AND 
CABLE STRIPPERS 
To take all sizes of flex and 
cable up to gin. diameter, with 
three alternative heads and 
triple screw adjustment. These 
are brand new and boxed, and 
the original price was 15/- each. 

Our pri e 4/3 each or 48/- per dozen. 
METAL RECTIFIERS 

100 
,mA., 

4/3 4D/972,1 
125v. at 

250e. at 
5/6 ; 12v. 2A., 6/- ; 6v. IA., 4/6 ; I2v. 4A., 
21/.. 
BELLING AND LEE PLUGS AND 
SOCKETS 
5 -way 2/ -, 7 -way 2/3 complete. 
JONES PLUGS AND SOCKETS 
6 -way 1/9, 8 -way 2/- complete. 
E.H.T. PLUGS AND SOCKETS 
1/- complete. 
PYE gin. PLUGS AND SOCKETS 
1/- per pair complete. 
TWO -GANG TUNING CONDEN- 
SERS. .0005 mfd., with fixing feet, 7/9 
each. 
LINE CORD. 3 -way, 0.3 Amp., 60 ohms 
per foot, 1/9 per yard. 
MAINS DROPPERS. Standard 0.2 and 
0.3 Amp. Price 3/9 each. 
DECALS. 500 Ain. high white transfer 
letters and words for marking electronic 
equipment. Price 4/9 per book. The new 
Decals book for the amateur now available ; 

29 words per page. 4 pages radio and audio, 
4 pages T /V. and scope, 2 pages misc. incl. 
Tx and Tape recording. 3/6 per book. 
ENGRAVING TOOL. For 200 -240 volt 
A.C. mains. Suitable for use on metals or 
plastics. Price 10 /- each. 
ALADDIN COIL FORMERS. Ex- Govt., 
wound. 2- per dozen. 
ELECTRON COPPER AERIAL WIRE. 

25 mfd. 25e., 1/9 ; 50 mfd. I2v., 1/9. 50ft., 2 /- ; I00ft., 319. 

GARLAND BROS.- Please send Post Orders to Deptford Branch 
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A VALUABLE ACCESSORY FOR THE RADIO CONTROL ENTHUSIAST 

By F. J. Rayer 

BY means of this unit the frequency and output 
of model- control transmitters may be checked. 
Most such transmitters are of the tunable, 

self- excited type, and some method of frequency - 
checking is then essential. Apart from this, the 
meter can serve the useful purpose of indicating 
the strength of the signal actually radiated. The 
efficiency of various transmitter aerials can therefore 
be determined at once, as can the result of modifi- 
cations to the transmitter. 

With the usual type of carrier -wave transmitter, 
the signal strength may be read by connecting the 
" output " leads shown to a moving -coil meter. 
If the transmitter employs modulated tones, these 
may be heard by adding a pair of headphones in 
series with the meter. An exact check on the manner 
in which the transmitter is functioning can therefore 
be maintained at all times. 

When the unit is used near the transmitter (as for 
frequency checks) no aerial need be used on it. 
At greater distances, a short aerial is added to 
increase signal pick -up. Field- strength tests may 
conveniently take place at 20yds. to 30yds. from 
the transmitter, and a self -supporting aerial 1ft. 
to 3ft. long can be used for this purpose. The exact 
length of the aerial is in no way critical, but dial 
calibrations will only hold good for one particular 
aerial. In addition, tuning becomes less sharp as the 
length of the aerial is increased. Because of this, 
it is recommended that the dial be calibrated with a 
very short aerial (or no aerial at all). These readings 
will then form an accurate frequency -check at short 
range. For field- strength measurements at a distance, 
a longer aerial can be used, and the unit re -tuned 
for maximum output, as shown by the meter. 

As an aid to this method of use, a plug of suitable 
size is secured to the tuning condenser. A length 
of aerial tubing can then be fitted at once, when 
required. The Ift. long aerial sections offered 
by numerous advertisers are partic- 
ularly convenient, since an aerial of 
any length can be built up, And 
will be self- supporting. 

The output of the unit drops to 
about 10 microamps. at 30yds. 
and this should be kept in mind 
when selecting a moving -coil meter 
for use with it. However, various 
ex- service and other movements 
with a full -scale deflection of 50 
to 100 microamps. are easily obtain- 
able, and will serve admirably. 

Details of Construction 
The unit is built up upon a ply- 

wood base 9in. by 3A-in. None of 
the dimensions is critical, but 

the tuning condenser must be operated through some 
form of insulated extension spindle at least 2in. long, 
to avoid hand- capacity. A dial marked 0 -100 
or 0 -180 degrees is also required, and the whole 
should be locked up firmly so that calibrations will 
hold good. A pointer may be formed by cutting a 
suitable bracket and bending over a point on this. 
No reduction drive is required. 

Other details are clear from the diagrams. It 
should be noted that the terminal used as a junction 
for diode, .001 ¡iF condenser, and one output lead, 
is not in contact with the butterfly condenser rotor. 

A self -supporting coil is not used, since calibration 
will be upset by any change in the spacing of turns. 
A ribbed, threaded former was used, and measures 
I in. in diameter across the ribs, which are so threaded 
as to give 8 turns per inch. With this former, 9 
turns of 20 S.W.G. tinned copper wire are required. 

If a self -supporting coil is made, approximately 
12 turns will be required. With a plain, non -ribbed 
type of former, 7 to 8 turns are required. So long 
as coil and condenser can be tuned to 27 Mc /s 
(approx. 11.11 metres), the exact form of the coil 
is unimportant. It should, however, be so made 
that its characteristics cannot vary. 

Calibration 
Several methods of calibration exist. If a crystal - 

controlled transmitter is available, the unit can be 
calibrated from this by turning the control knob until 
the meter shows maximum deflection. If the meter 
pointer moves backwards, the two leads from the 
unit should be reversed. The dial- reading should 
be noted down for future reference. 

If a model -control receiver known to be on correct 
frequency is available, with a self -excited tunable 
transmitter, then the transmitter should be tuned 
for maximum receiver response. The unit should 

The completed meter. 
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then be tuned accurately to the transmitter signal, 
and the dial- reading noted. 

If a signal -generator tunable to 27 Mc /s or a 
harmonic thereof is available, the unit may be 

calibrated from this. If no such 
equipment is available, it is possible 
to have the unit tuned by suppliers 
of model -control equipment. An 
alternative is for the user to purchase 
a piezo -electric crystal and wire up 
a simple oscillator, using this. The 
crystal should operate upon some 
harmonic of 27 Mc s (crystals for 
the latter frequency not being 
available), as, for example, 9 Mc /s. 
Such an oscillator need consist only 
of the crystal, valve with holder, 
and tuned circuit. The latter is 

adjusted until a drop in anode 

3.- Theoretical circuit 
of the meter. 

For signal -strength measurements, the reading 
of the meter pointer should be noted. Changes 
to the transmitter, or its aerial system, etc., can then 
be made, and the meter reading again noted, to see 

Figs. 1 and 2. -Two views of the unit to show layout and wiring. 

current shows that oscillation has begun. The unit may 
then be calibrated by bringing it near the oscillator 
tank coil, and noting down the 27 Mc /s dial- reading. 

Once the unit has been calibrated by any of these 
methods it may be used to set transmitters or receivers 
to the correct frequency. To do this, the unit should 
be tuned to the dial- reading which indicates 27 Mc /s. 

The transmitter is then tuned until the meter pointer 
rises to the highest reading which can be obtained. 
The receiver is then tuned to maximum response. 

N 

if any improvement in the strength of the radiated 
signal has taken place. In some cases it will be 
found that quite slight changes in the transmitter, or 
its aerial, may bring about a wcrth -while improve- 
ment. 

Receivers employing a detector in violent oscilla- 
tion will give a reading on the signal- strength 
meter at short range. To avoid confusion from this 
tact, the unit should be kept a few yards away 
from any such receiver when the latter is in use. 

ws from the Clubs 
MIDLAND AMATEUR RADIO SOCIETY 
Hon. Sec. : P. L. Hunt, G3FWB, 39, Antrobus Road, Birming- 

ham, 21. 

AT a recent meeting of the Society a discussion on " Modern 
Trends in Amateur Radio" was organised, members 

present taking part : this was much enjoyed. 
Meetings of the Society are held on the third Tuesday in the 

month at the Imperial Hotel, Birmingham. 

SOUTH MANCHESTER RADIO CLUB 
Hon. Sec. : M. Barnsley, G3HZM, 17, Cross Street, Bradford, 

Manchester, I1. 

MR. F. HUDSON has resigned his position as Hon. Sec. 
and this position has been taken over by Mr. M. Barnsley. 

The Club station is active on alternate Fridays to the lecture 

nights on 3.5 Mc /s. 

GRAVESEND AMATEUR RADIO SOCIETY 
Hon. Sec.: R. E. Appleton, 23, laurel Avenue, Gravesend, 

Kent. 

AT the annual general meeting held in January, E. C. Woods 
(G3FST) was elected to succeed E. J. Parker (G3EJK) 

as Chairman for the ensuing 12 months. 
R. E. Appleton (unanimously re- elected Hon. Secretary) 

gave a brief summary of the Club's activities during the past year. 

Membership had risen by 20 to 51 members, and the financial 
position was satisfactory. 

Every effort would be made in the near future to get the Club 
station on the air, at 66, Burch Road. 

THE EAST SURREY RADIO CLUB 
Hon. Sec. : L. G. Knight, Esq., Radiohme, 6, Madeira Walk, 

Reigate, Surrey. 

THE annual general meeting was held at Club headquarters, 
the British Legion H.Q., Redhill. Officers for the coming 

year were elected, the treasurer's report was adopted and the 
secretary's report on past progress and future activities was 

appreciated by the many members present. 
The Club is open at 8 p.m. on Mondays for Morse practice 

lessons and on Thursdays for practical radio work. Monthly 
meetings with a lecture or demonstration are arranged. New 
members will be assured of a warm welcome. 

COVENTRY RADIO CONTROLLED MODELS SOCIETY 
Hon. Sec. : Mr. P. Haselock, 25, Wainbody Avenue. Coventry. 

THE above Club has been formed to promote interest in radio 
control of model aircraft, boats, etc. 

There is a lively nucleous of 12 paid -up members, and from 
the interest shown by " other parties " it appears that expansion 
will be rapid. 

Meetings have been arranged for the first Wednesday of each 

month, at 7.45 p.m., at the headquarters of the Royal Air Force 
Association. Coventry Branch, 78. Holyhead Road, Coventry. 

Annual subscription has been decided at IOs. 6d. per member, 

which will cover hire of meeting place, etc., and all Club expenses: 
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ALPHA RADIO SUPPLY CO. 
METAL RECTIFIERS 
12 v )a., 1/6 ea. ; 2 to 6 v I a., 3/- ea. ; 

12 v I a., 4/9 ea. ; 12 v 5 a., 18/6 ; 250 v 
45 mA., 6/9 ea. ; 250 v 75 mA, 7/6 ; 

RMI, 4/- ; RM2, 4/6 ; RM4, 16/- ; 12 v 
2 a., 10/6 ; 300 v 60 mA, 7/6. 

COLLARO AC37 GRAM. MOTOR 
with tin. spindle, variable speed adjust- 
ment, voltage 100/130 v, 200/250 v, 
32/6 ea. Post 1/6. 

AS ABOVE, with turned spindle and 
10in. EMI type turntable, 46/- ea., Post 1/6. 

COLLARO RECORDING MOTORS 
Clock- and anti- clockwise, 63/- pair, Post 
1/6. 

10 VALVE t1 METRE SUPERHET 
Ideal for conversion into TV sets. IF 12 
megs. Band width 4 megs. Co -axial input 
and output good condition, 65/- each, 
carriage 5 / -. 

INDICATOR UNIT TYPE 233 
Case size 18in x 71in. x 8)in. All controls 
brought out to front panel. Contains 1 

VCR97 Tube. 3 EFSO, 3 VR54, 2 VR92, 
2 VR65, 1 Vß116. High voltage conden- 
sers and a host of volume controls, con- 
densers and resistors, 70/- ea., carriage 7/6. 
INDICATOR UNIT TYPE 6L 
Size of case as for type 233 above. Con- 
tains I VCR97 tube, 4 EFSO, 3 VR54, 10 
wire wound controls, and all condensers 
and resistors. In perfect condition, 
72/6, carriage 7/6. 
INDICATOR UNIT TYPE 255 
Case size 17 2in. x 13ín. x 111in. All 
controls to front panel. Contains 
VCRSI7C, 15, VR9I (EF5O). 2, 6X5G, 7, 
VR54, I, EF55. Brand new, all complete, 
E8 ea., carriage 7/6. 
FOUR TV VOLUME CONTROLS 
Sizes 50K carbon S.P.S., 750 !d wire wound. 
25K carbon, 5 k9 wire wound. Mounted 
on a bracket with flexible lead, with 1 

4.7 k 9 resistor and 15 watt wire wound 
fixed resistor. Complete, 8/- ea. 

VALVE HOLDERS 
British 4 Pin Paxolin 2d. ea. 
British S Pin Paxolin 41d. ea. 
British 7 Pin Paxolin 41d. ea. 
International Octal Paxolin 41d. ea. 
Amphenol 5 Pin UX Type 2Id. ea. 
Paxolin B7G with Base Screen 9d, ea. 
Mazda Octal Amphenol Moulded 4d. ea. 
International Octal Amphenol 

Moulded 6d. ea. 
Amphenol Moulded B7G 9d. ea. 
Amphenol Moulded B8A 9d. ea. 
Micalex 09G EF50 Type 8)d. ea. 

TORCHES 
Complete with two U2 type batteries and 
bulb. 2/- Each. 9d. Post. 

CABINETS 
Brown or Cream Midget Radio Cabinet. 
Size approx. 10in. x Tin. x Sin. Complete 
with Drilled Chassis and Back. 14/- ea, 
Post 1/6. 

SPECIAL OFFER CONDENSERS 
B mfd. 350 v, 1/6 ; 32 mfd. 350 v, 1/6 ; 

64 mid. 350 v, 3/6 ; 32 x 16 mfd. 350 v, 
.3/3; 250 mfd. 12 v, 2/ -; 8 x 8 mfd. 350 v, 
2/- ; 24 x 8 mfd. 350 v, 2/- ; 32 x 4 x 4 
x 4, 350 v, 2 ¡- ; 32 mid. 500 v, 2/- ; 

12 x 4 mfd. 450 v, 2/- ; 10x6x2x2, 
350 v, 2/ -. 

VALVES 
Guaranteed new and boxed. 
Majority in maker's cartons. 

Each Each Each 
0Z4 7- 6SL7 94- 6J5G 5.8 
1A5GT 8 - 6SN7GT 10/8 PL82 11 6 
1C5GT 8 6 6597 9'8 PM2A 4 9 
1G6GT 7 - 6SS7 8.8 PMH,F 4.- 
1L4 R,- 6ST7 818 PM202 4'6 
1LA4 4 6 6U5G 9/6 PY82 11'6 
1R5 88 6V60 8/8 PY80 116 
154 86!6V6GT 8/8 R12 4- 
1S5 86'GV6M 91- RKR72 4'- 
1T4 8ß 6X5GT 7/9 TH233 11 - 
1115 10 6 6ZY5 8/- IN5GT 9.8 
2155G 4 - 80 9/- 11403 8 8 
2X2 56 907 101- 111341 9,- 
3A4 9 - 8D2 3/- UCH42 11 6 
3D6 8 6 954 2- UF41 12,- 
3S4 10 -'9-5 5/- W7 9'8 
4D1 4- 956 3./8 UU9 9.- 
42 88 9132 31- UY41 10:- 
5U4G 9.- D1313 4/6 VR21 3'6 
5Y3G 818 737)41 46 (EF39) ^ 8 
5Y3GT 8,6 DD101 5'- (E13341 3 6 
5Z4G DDL4 4 - (EBC33) if - 
5Z4M 9'- DET19 6.6 (E1.36) ^ 6 
6A8G (X63) DH73M 9- (EK32) 6- 

IF- DH77 8/6 (SP61) 4:- 
6AG5 818 DL74M 9/6 (SP41) 3.6 
6AL5 843 E1341 10/8 (961) 3.9 
6AM6 9'6 EBC3 8/8 (E950) 8 8 
6AT6 10:- EBC41 11/8 (E950 Sy)) 
6114 81- ECH21 111- 8 - 
6B7 8° ECH42 10/8 (EAU)) 2.6 
6B8 7,- EF36 7/6 (ECH35) 13 - 
613E6 11'8 63541 11/6 V R116 ( V 872 ) 
6C4 8i8 ELI]. 11/- 
6C5 79 H2 3/6 (DDL4) 4'- 
6C8 7.6 H63 7/9 (EFT) 88 
6C9 8,- HL23 4/8 VR135 3.8 
6133 8'- HL23DD 8/8 VR136 7 -6D6 

7-6 HL41 8/6 VR137 5 - 
6F6G 8.- HL133DD9/6 (EL32) 8,- 
696M 9:- HP4106 9/8 (KT44) 7/6 
6F8G HP4113 9'6 VTI05 4 - 
WAG 7:- KT3 9/- (Pen46) 8 6 
6116 4.6 KT33C 31/8 (TTII) 6 - 
6JSGT 518 KT61 10/6 VFW 8'- 
6.1521 8.- KT74 8/- VPI33 8.6 
6J70 848 KT76 10/- VU39 (MU 
6K7G 8:6 KTW61 8/9 12/14) 9'- 
6K7GT 8'8 KTZ41 819 VU111 3 6 
6K8G 1011 KTZ63 8/6 VU120A 38 
6KBGT 10/6 ME41 8/- VU133 343 
6L7G 76 MH4 5i6 W76 B'6 
6L7M 7;6 ME9I 7/8 W77 (E992) 
6Q70 104- MS/PEN 8.8 
6Q7GT 10.- (SP4) 51- X13 9 - 
6SA7GT 9 - 0M9 9/- X65 12 - 
6SG7 9:- Pen25 8/8 X66 13 - 
6SH7 6.-,Pen46 8/8 X71M 106 
68J7 104- i PEN220A 4/9 X73M 10. - 
6SK7 71-PEN383 10'- Y63 

WIRE AND CABLE STRIPPER 
By " Whanda." Special Price, 5,- ea. 

MAINS TRANSFORMERS 
MTI PRIMARY 200 -220 -240 v. 

SECONDARIES. 250 -0-250 v, 80 ma., 
0-4 v; S a.-6.3 v; 4 a. 0-4 v -5 v 2 a. 

17/6 ea. 
MT2 as above, but with 350-0 -350 H.T. 

winding 17/6 ea. 

TERMS 
Cash with order or C.O.D. 
MAIL ORDER ONLY 
Illustrated list available send 6d in stamps. 
Postage 6d. under 10/- ; I/. under 20/- ; 

1/6 under 40/-. 
Minimum C.O.D. and Postage Charge. 2/3 

ERIE CERAMICONS 
6.8 Pf., 5 Pf., 12 Pf., 50 Pf., 180 Pf., 5d. ea. 

WIRE-WOUND VOL. CONTROLS 
5 9.200!1, 10 k9, 20 k!l, 25 k9, 

50kß 2/- ea, 
400 9, I k9, 2 kß, IS kß, 

300 9, 50 9 2/- ea 

LOUD SPEAKERS 
All 2 to 3 ohms, these prices are less 
purchase tax. Buy now while stocks last. 
Sin. round type, 12/9 ea. 
3)in. Elac, square. type, 13/6 ea. 
5in. units by Goodmans, Plessey 

Waterhouse and Lectrona, all 13/9 ea. 
61in. units by Elac, Plessey 14/6 ea. 
Bin. units by Elac, Plessey 17/6 ea. 
10in. Rola, 32/6 ea. 
10in. Plessey 19/6 ea. 
Truvox 61in. with output trans- 

former 16/6 ea. 
Goodmans 61in. latest type I6 /- ea. 
Truvox wafer speaker 61in 25/- ea. 
Truvox heavy duty 12ín., 15 

ohms speech coil E6.6.0 ea. 

P.F. SILVER MICA CONDENDSERS 
150, 35, 120, 2, 100, 30, 20, 610, 9, 18, 500, 
10, 300, 180, 375, 680, 15, 25. 370, 27, 39, 
330, 245, 470, 1, 5, 1,600, 750, 1,200, 3. 
7.5, 8, 6, 33, 200, 1,000, 175, 360, 190, 
47, 58, 50, 68, 45. All 3)d. 

ALLADIN COIL FORMERS 
in. and sin. complete with iron dust 

cores. 9d. each. 

CONDENSERS METAL -CASE TYPE 
ELECTROLYTICS 
8 mid., 450 v, 111 each ; 16 mid., 450 v, 
3/3 each ; 16 x 16 mid., 450 v, 4/9 each ; 

16 x 8 mfd., 450 v, 4/6 each ; 8 x 8 mfd., 
450 v, 4/. each ; 25 mfd., 25 v, 1/3 each ; 

32 mid., 350 v, 1/9 each ; 32 x 32 mfd., 
350 v, 25 mid., 25 v, 5/3 each. 

VCR 139A 
(Mullard ECR30.) Complete with Base 
and Screen. 19/6 ea. Post and packing I /6. 

GRID CAPS 
Octal size. Push on Type, 6d. doz ; 

British Screened Type, 3d. each. 

ARMOUR PLATED GLASS 
Size 13in. x 101in. Rounded corners, 
4/- each. Fit a piece in front of your tube 
to avoid accidents. 

HEAD PHONES 
High Resistance Type, 4,0009 per pair. 
10/- pair ; Low Resistance Type 120 It 
per pair, 7/6 pair. 

CALIBRATOR UNIT TYPE IIS 
Consists of Standard Power Pack. 
325 -0-325 Mains Trans., Choke, 5Z4 
Rec., 9, EF50 Valves, 3, EASO and dozens 
of Condensers, etc., Price 84/ -, carriage 
7/6. 
INSPECTION LAMPS 
Headband Type Lamp with Lead to 
Battery Container which will clip on 
belt, etc. For use with Standard Box 
Battery. Ideal for use in dark corners, 
7/6 each. 
Extension Inspection Lamp. One end will 
screw into a torch case in place of the 
bulb, and the extra lead enables the 
operator to clip the holder to his lapel, 
etc., 1/3 each. 

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1 
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RADIO ENGINEER'S SERVICING 
MANUAL. Edited by E. Molloy 

This book will be found invaluable to all who are 
engaged on the servicing of radio equipment or 
require a comprehensive review of modern radio 
receiver design in the U.K. 
768 pages. 713 lust. 42s. Od. Postage Is. Od. 

RADIO DESIGNER'S HANDBOOK 
By Langford Smith 

This extremely popular volume has not been 
available for five years. A new and very much 
enlarged 4th edition is now ready with over 
1,400 pages. 
1/1,01. 42s. Od. Postoge Is. Od. 

THE RADIO AMATEUR'S HANDBOOK 
By the A.R.R.L. 

NEW 1953 EDITION 
30s. Od. Postage Is. Od. 

RADIO VALVE DATA, compiled by " Wireless 
World " 

TELEVISION ENGINEERS' SERVICING MANUAL 
Edited by E. Molloy 

Servicing data and circuit diagrams included in 
this manual should prove of invaluable assistance 
to servicing engineers in dealing with the many 
types and models of receivers. 
664 pages. 425 1 /lust. 42s. Od. Postage 1 s. Od. 

SOUND REPRODUCTION 
By G. A. Briggs 

G. A. Briggs, aided b several specialists in the 
field of sound engines, has added many new 
chapters and 175 illustrations to the new 3rd ed. 

17s. 6d. Postage 9d. 

PRACTICAL WIRELESS ENCYCLOPIEOIA 
By F. .1. Canon 

A unique, comprehensive, standard work -the 
most up -to -date and convenient reference work 
for the student, radio engineer and amateur. 
12th edition. Over 3,000,000 copies sold. 
372 pages. 554 //lust. 21s. Od. Postage 9d. 

Amateur's Guide to Valve Selection. Mullard. 
3s. 6d. Postage 3d. ls. 6d. Postage 2d. 

We hare the finest selection of radio publications in the Country. New revised 
catalogue free on application. 

THE MODERN BOOK CODMR%NY, 
19 PR.1ED S'l'UFF'1', LOA DO . W.' PADdington 4185 and 2926 

(mawn,m nC., 

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 W.ring * Engineering (Civil) ; Electrical; Mechanical; 
Motor; Steam; Structural * Jigs, Tools &Fixtures * Journalism 
* Locomotive Eng. * Languages * Mathematics * Mining * 
* Modern Business Methods * Plumbing * Police * Press Tool 
Work * Quantity Surveying * Radio * Salesmanship * Secre- 
tarial Exams. * Shorthand * 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. E.104), SHEFFIELD. 

Please send me your prospectus on 

NAME 

ADDRESS 

(Subject) 

AGE (IF UNDER 21) 
PLEASE WRITE IN BLOCK LETTERS J 

MODERN FQUIPME \T FOR 

QUALITY ENTHUSIASTS 
AMPLIFIERS TAPE RECORDERS 

SPEAKERS RADIO UNITS 
Font CASH or EAST TERM* 

TAPE RECORDING 
V.'earite 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 6 RP Heads ... ... .. 
Bradmatic 5 RP Heads ... ... 
Bradmatic, 5E Erase Head ... ... 
Spare Spools, 600 ft. ... ... .. 
Spare Spools. 1,200 ft. .. ... 
Tapes, DEC.. .. Scotch Boy or E.M.I. ... 

... ... £42.0.0 

... ... 616.16.0 
... ... 660.0.0 
... ... £85.0.0 

... 6119.10.0 

... 616.16.0 
5.0 

... ... 23.15.0 
63.5.0 
63.5.0 

4.6 
6.6 

£1.15.0 

AMPLIFIERS 
Rogers Baby de Luxe ... ... 622.10.0 
Decca P.A.ß ... ... ... ... ... ... £26.5.6 
Goodsell Williamson ... ... £33.5.0 

SPEAKERS 
Goodmans 101 Bin. £7.2.0 . .67.2.9 Tannov -Dun Concentric 151n. ... ... 

£8.8.0 Wharfdale 10in. Golden ... ... ... 

MOTORS 
£18.18.8 Garrard RC75A ... ... .. ... ... ... 

Decca GUI ... ... ... ... ... ... ... £9.19.11 

Send for full hats. We also specialise in large -sise TV. 

CLASSIC ELECTRICAL i°v'. 
352! 364, LOWER ADDISCOMBE ROAD. CROYDON, SURREY. 

Telephone : ADDfscombe 6061- 6062. 
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sing A.F. Transformers 
SOME DETAILS ABOUT A FORM OF COUPLING WHICH IS NEGLECTED IN PRESENT -DAY 

EQUIPMENT 

By N. H. Crowhurst 

IT is surprising to find so many .otherwise 
knowledgeable people still prejudiced against 
the use of A.F. transformers. The author 

mentioned this point to a senior BBC engineer a few 
days ago, who endorsed his impression. Apparently 
this engineer frequently meets audio enthusiasts who 
tell him they have an amplifier or receiver that 
originally contained A.F. transformers, which they 
have now replaced with complete resistance- capaci- 
tance coupling arrangements, and " it now sounds 
much better.'-' The man from the BBC usually 
responds by asking them if they know how many 
A.F. transformers BBC programmes pass through 
before they leave the transmitter. Saying " No," 
they wait for an answer, probably expecting quite a 
low figure ; when our friend from the BBC tells 
them that there are literally dozens, and maybe 
hundreds in some cases, they are obviously staggered, 
because it is quite well recognised that BBC pro- 
gramme quality is among the best in the world. 

Some readers will respond at this point : " Ah, 
yes, but BBC transformers are in a special class, 
high- quality jobs that cost more than is economic 
for commercial equipment or kit -built gear." While 
the BBC transformers are undoubtedly more costly 
than would be economic for general use in receivers 
and amplifiers, it is not true that such high cost is 
necessary to achieve results comparable with and in 
some instances better than circuits that avoid the 

. use of transformers. Some of the prejudice against 
A.F. transformers is probably due to the fact that 
most people judge results solely by listening to the 
amplifier, usually because they have not the equip- 
ment available to find out in just what way it falls 
short of a desired standard. 

The author is in entire agreement with the principle 
that the results heard are the final criterion ; but 
ftom the development viewpoint measurements have 
Moen essential to the improvement of circuits tech - 
nique so we can get better results to which to listen. 

The author suggests that the basic reason for the 
unpopularity of A.F. transformers is that their 
misuse can have worse results than similar misuse 
of other coupling circuits. In other words, if wrong 
resistor values, or other components, are put into 
circuit, the detrimental effect on quality in a trans- 
former= coupled arrangement is greater than for a 
similar error in component values using resistance - 
capacitance coupled circuits. 

This, of course, was one of the arguments against 
the use of tetrodes and pentodes in their early days, 
used by the enthusiasts who advocated sticking to the 
good old triode ; but although there are some, 
including the author, who advocate triodes, or triode - 
connected valves, as being the best proposition (in 
some cases at least) where quality is the first considera- 
tion, for an output stage, most of us have come to 
accept the A.F. pentode as the best kind of valve to 
use for low -level input stages to get high gain quickly. 
Many go further- and advocate, on the grounds of 
economy, the use of pentodes and tetrodes for 
output stages, with carefully chosen circuit values 
and a liberal supply of negative feedback, in order 
to get the best possible quality from them. Indeed, 
there is only one feature in which the bulkier, more 
costly and less economic triode output circuit can 
really improve on a well -designed pentode or tetrode 
circuit : that is its overload factor -the rate at which 
distortion sets in after the rated output is exceeded. 
If it can be guaranteed that peak outputs will never 
exceed the rated output, then the tetrode or pentode 
type output circuit is undoubtedly the best 
proposition. 

No one grumbles about having to be fussy with 
the correct optimum load, or using appropriate screen 
feed values, biasing, etc., to get good performance 
from these valves. Then why not be prepared to go 
to a little trouble to get the best performance from 
A.F. transformers in circuits where their use can 
effect a saving, or provide other advantages ? 

inpvl 

A- ACTUAL C /ACC/ /T1 B -LF EQUIVALENT 

ltig. 'j:- Resistance -capacitance coupling circuit and equivalents for 
Cr.; and H.P. response. (a) Actual circuit. (b) L.F. equivalent. (c) 

H.F. equivalent. 

C-HF EQUIVALEN 

R.C. Coupling -the Whole Story 
For the moment consider the simple 

resistance capacitance coupling circuit. 
Even in this arrangement there are 
two impedances of importance : the 
source impedance and the load im- 
pedance. Fig. I illustrates this fact : 

for determining the L.F. response, 
the critical factor is the relation be- 
tween reactance of the coupling 
capacitor and the combination of 
source and load impedance in series ; 

for the H.F. response the critical factor 
is the reactance of the total shunt 
capacitance (including the anode 
capacitance, capacitance to earth of 
the coupling capacitor, and the grid 
input capacitance of the following 
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stage) relative to the parallel combination of the 
source and load impedances. 

Thus, merely for computing response itself, it is not 
sufficient to know .just one resistance value ; even 
the sum of the values only gives the L.F. response - 
the H.F. response requires to know the parallel 
combination of resistances. This is not all ; distor- 
tion must be considered. This is dependent not only 
on the load resistance presented to the anode of the 
preceding stage, but also on any reactance that may 
appear in this load. In the middle of the frequency 
band the load resistance is effectively the anode 
resistor and grid resistor in parallel -yet another 
combination. The coupling capacitor can introduce 
reactance at the low frequencies, or the shunt 
capacitance at high frequencies. Either of which 
may cause distortion due to the load line becoming 
elliptical as well as departing from optimum slope. 

So there is more to think about in R.C. coupling 
than is usually realised. 

Transformer Coupling 
The reason why resistance -capacitance coupled 

circuits are usually preferred to A.F. transformers has 
already been suggested -that bad choice of values does 
not usually produce such obviously bad results as can 
occur when an A.F. transformer is seriously misused. 

Perhaps the first thing to emphasise is that trans- 
formers cannot do anything to the performance that 
cannot be explained in terms of fairly simple circuitry. 
There is a prevalent impression that transformers 
introduce inherent distortion. In point of fact, the 
waveform distortion directly due to any audio trans- 
former, used under even approx- 
imately its correct conditions, is con- 
siderably less than is introduced by a 
valve operating correspondingly close 
to its correct optimum load. 

A valve causes non -linear distortion 
at all frequencies to some extent, 
whereas a transformer only causes its 
non -linear distortion to any appreci- 
able extent at the low frequencies ; . so 
when a transformer can be used to 
get additional gain in place of valve 
amplification as the alternative, the 
transformer is inherently better, ex- 
cept possibly at the extreme low fre- 
quencies, provided it is correctly used. 

As with the simple resistance- capac- 
itance coupling, however, the reactance 
introduced by the transformer as part 
of the anode load of the preceding 
stage at either end of the frequency 
response may also cause distortion, 
not because of the transformer's 
own non -linearity, but due to the 
preceding valve characteristics. 

Transformers increase the possible 
range of variety in frequency response, 
particularly at the low and high fre- 
quency ends. At the low- frequency 
end a parallel -fed transformer can be 
represented, as shown at Fig. 2(b) : the 
coupling capacitor with the primary 
inductance can form a resonant circuit, 
in which the A.C. resistance of the 
valve paralleled with the coupling 
resistor are effectively in series, so 
increasing the combined parallel 
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resistance will reduce the tendency to peak ; while 
any resistance loading connected to either primary 
or secondary of the transformer, after the coupling 
capacitor, is effectively in parallel with the resonant 
circuit, so a higher value of resistor here will increase 
tendency to peak, while a lower value decreases it. 

In speaking of a tendency to peak and of the circuit 
as a resonant one does not mean that the circuit will 
necessarily produce a low -frequency peak ; this 
depends on the relative values, both the resistance 
combinations already mentioned, and the value of 
coupling capacitor and primary inductance. The only 
one of these that cannot be changed simply is the 
primary inductance, so there are three possibilities of 
adjustment to avoid a low -frequency peak. At the 
other extreme, far from the tendency to peak, 
the response can be better visualised by comparing 
the circuit with the resistance -capacitance circuit. The 
transformer inductance produces a shunt effect com- 
pared with the parallel combination of all the resis- 
tances in circuit, while the coupling capacitor is in 
series in much the same way as it is in the simple 
R.C. coupling arrangement. This is illustrated by the 
rearrangement at Fig. 2(c). 

Turning to the high -frequency response, which is 
the one most often misunderstood, the arrangement 
is shown at Fig. 2(d). Here the leakage inductance 
between the windings tends to resonate with the 
secondary winding capacitance, which includes the 
grid input capacitance of the following stage. In this 
case any resistance connected across the secondary is 
in parallel with the tuned circuit, while the source 

(Continued on page 289.) 

A- ACTUAL C'RCU /T 

Input 

L 

RI orR2 

; 
Primary. 
Inductance 

B -L F EQUIVALENT 
to illustrate necking 
coses 

Leakage Secondary 
Inductance Capacitance 

Rc 

Al 

Input 

i 
0 -1F EQUIVALENT to illustrate 

peeking coses 

4 a 

C- ALTERNATIVE L F 
EQUIVALENT to i /lustr 
-ate non peokn+g cases 

E- ALTERNATIVE NF EQUIVALENT 
to illustrate non peokrng cases 

Fig. 2.-Parallel-fed interstage transformer- coupled circuit and 
equivalents. (a) Actual circuit. (b) L.F. equivalent to illustrate 
peaking cases. (c) Alternative L.F. equivalent to illustrate non-peak- 
ing cases. (d) H.F. equivalent to illustrate peaking casés. (e) 

Alternative H.F. equivalent to illustrate non-peaking cases. 
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OPEN TILL 6P.M SATURDAYS TfLfrHONES: AMEAeaAOO1r 4035 6 PAOOrN6TON Sii//9 

REMIER RADI 
(RECD.) B. H. MORRIS á C_( RADIO) ITD. EST.40YRS. 

Zr,;./1,0::$11 (De t.PW. ) 207 EDGWARE ROAD LONDON W2 /ONLY ADDRESS P 

BUILD A PROFESSIONAL LOOKING 
RADIO SET AT LESS THAN HALF 

TO -DAY'S PRICE 
We -nppiy 
all the parts lu 
help Iva. 
lirons (2'in. 

dlalo.) .1/6 
Driving head 

1(6 
Doubla pointer 

4d. 
Piscine 3d. 
Nylon Cord 

' (yard) 6d. 
Dial Front Plate ... , . 2,6 
Engraved Glass 041, 180 -330 and 800-2,2001n. 

With station names, new wavebands ... 
.R T.F. Colle, 180 -530, 800 -2,300 metres, pai 66 

Pouched clamais, 3 -valve plue rectifier T.R.F. 3'8 
Cabinet, Bakelite, in Walnut or ivory or 

Wooden in Walnut finish ... ... ... 17,6 
Pitching and insurance ... ... ... 2:6 
RENO 16 FOR EASY TO FOLLOW POINT -TO- 
POINT DIAGRAMS AND CIRCUIT DIAGRAM, 
which shows how FOU can build the Receiver 
Illustrated above. 

THE COMPLETE KIT 
to construct a 3 -valve plus rectifier T.E.E. Receiver 
for use on 500/230 v. A.C. mains can be supplied 
at 86.'91, plus 2,6 pocking and carriage. 
)0. ch tilt la complete In every detail, nothing has to 
be made or Improvised. Easy to follow - point-to- 
teint diagrams are supplied, raking construction 
very simple. The Dial is illuminated, and the 
Receiver housed in its Cabinet aire ISSU. x Sin, x gin. 
presents an attractive appearance. The valve line -up 
te: 717A -H.F. Pentode, V R 116 -Detector, 
APT4- Output, and Metal Rectifier. 

_.. - Waveband 
coverage Is for 
the medium 
and long 
bands. Choice 
of 3 Cabinets: 
Bakelite in 
Walnut or 
ivory, or 
Wooden (Wal- 
nut tiuieb). 

-Famous Set Manu facturer's surplus o( 
ELECTRIC 'GRAM UNITS 

Two -speed, 333 and 78 r.p.m. l'or playing 
Standard and L.P. recordings. Complete with 
Turntable. For use on 200 -250 v, A.C. mains. 
Each unit le in lia original manufacturer's 
carton and le full- mrarauteed. Limited 

quantity rn,l, 
available at 
Vox. ha if 
price. 

E3.19.6 
PI.e 2 6 pkg., 

car , ira. 

WILLIAMSON AMPLIFIER KIT 
A complete lait of parts for the construction of 
the latest version of this famous amplifier 
complete with valves, output and mains 
tmusfurmers. 

IS Gns. 
Pitt* 7/6 pkg., cary. and ire. 

WILLIAMSON AMPLIFIER 
TRANSFORMERS (To specification) 
The Output Transformer 3.6 ohms sec., 64:4/-. . 

The Malta 'Transformer PREMIER 8P425A, 
03/7/6 

MOVING COIL MICROPHONE_ 
Lew iiopedauce. Incorporates Press -to 
talk switch. Hound in Amin; black 
1.1,Cte cane. Ulmeueiune: Sin. wide, 

Lich, liin. deep. 
Pius 1'0 post ande /Q 
packing. I.l V 
:t matching transformer for 
6 igh imped:mee can be 
supplied at 16 entras 

H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 

All puts to construct an eliminator to give on 
output of 120 volte at 20 inA, and 7 volta to charge 
an accumulator. Uses metal rectifier, 22. 

FOR ' HI -FI ' ENTHUSIASTS 
QUALITY LOUDSPEAKERS 

We bave u sntnll quantity available at pre- 
Purchase Tay 'l'as prise. 
GOODMANS 12ín. 13 ohms !sip . 18. 8. 0 
VITAVOX Ki2i50, 12in. 13 ohms imp 411. 11. 0 
Packing and cardage on each of the above / -. 
Them are all (BRAND NEW ami in manu- 
facturera' original original cartons. 

SPECIAL OFFER 
THE FAMOUS " CHANCERY " 
HIGH FIDELITY MICROCELL 
PICK -UP TYPE GPX for Standard 

and Long Playing 

<d 
The Chancery Light Weight CET Pick up 
embodies certain unique features achieving 
a standard of performance not possible with 
normal magnetic or crystal pick -ups. The 
secret of the high standard of performance 
L in the use of the apecial microcell crystal 
cartridge assembly which has au unusually 
wide frequency response. The sapphire 
stylus p_ precision ground and semiper- 
manent. With two cartridges 1 L.P, and 1 
Standard- Prise 5233. Additional L.P. or 
Standard Cartridges can be supplied front stork es 
1111,6 each. 

PORTABLE GRAMOPHONE 
CABINETS 

A fortunate purchase of a taanufacturere cor- 
plus stock enables us to offer this first grade 
Portable Cabinet made by a famous manafac= 
tarer at the ridiculously low price of Ae /C 
Plus 2:6 P. d. P. Ili V 
Specification : Sub 
et ntlal Wooden 
Case. Rexiue 
covered. including 
wooden motor 
board, already cut 
W take a Gramo- 
phone nit. Almost 
any make of 
Him Drive 
Unit cas to 

witnaccommodated h ease. 
Outside dimen- 
nions : Height 
lobes closed) 
bin. Length 131in. Itepth 13in. Inside dl- 
uleusious : Length I41in. Depth 1.2in, Clearance 
apace under motor board : 21in. Clearance 
space from motor board to baside lid 
when closed, 21ín. These Cabinets are slightly 
warehouse asilad, Ise., the nickel plated fitting, 
being a little rusted and the resin requires 
polishing. 

As a special offer for a limited period only the 
above Gramophone Unit. Pick -up and Cabinet, 
which will assemble iule a complete Portable 
Electric Gramophone ready to plug-in to your 
Radio or Amplifier, 
can be supplied at £8.5.0 

Plus 5/- Pkg., Caer..0 ü". 

GRAMOPHONE UNITS 
GARRARD TYPE 70. Autuchaoge unit 
c complete with Garrard magnetic pick-up 

GARRARD Rit,, Drive 78 r.p.m., complets 
with magnetic pick -up and tumtoble . 65.10.6 
COLLARO 3 -speed single gram. unit, com- 
plete with head for L.P. and Standard 

COLLABO RCS00 Autochange unit. 78 r.p.m. 48.8.0 
All the above are for use on 200 -230 v. A.C. n 

Packing and carriage en care of the obese ua ils 5'.. 

PREMIER MAINS TRANSFORMERS 
All primaries are tapped for 200.230 -230 v. mains 
40 -100 cycles. All primaries are screened. All LTs 
are centre tapped. 
SP17513, 173.0 -173, ,i0 mA., 4 v. @ 1 a. 4 v. g 
SP250B, 230-0-230, 60 mA., 4 y. Ld 12 a. 4 Y. 

's 3-3 a . ... ... ... ... ... 
SP300A, 300-0-300, 00 mA., 0.3 v. (a, 2-3 a, 

.. 
SP300B. 300.0-300, 60 nrA., 4 v. C 2.3 a. 4 v. 

SP30IA, 300-0-300, 120 mA., 2 v. L 2-3 a. 
0.3v. y3-9a . ... ... ... ... 

SP80113, 300-0-300, 120 m.A 4 v. ,á 2-3 a. 

SPSSOA, 250-0-330, 100 mA., 5 v. ,g ..--o a. ..., 
SP3001, 330-0-330, 100 mA., 4 v. V 2-3 a. 

8P351, 330-0-350, 150 mA., 4 v. C 1-2 a. 4 v. 

25/- 

25,'- 

25f- 

25/- 

28/- 

20'. 

26 /- 

3611- 
SP852, 330.0-330, 130 mA., S v. _ g o a. 

6.3 v. J 2-3 a. 6-3 V. g 2.3 a. ,,, 
8P376A, 370-0473, 230 mA., 6.3 v. rg 2-3 a. 

6.3 v, g 3-3 a. 5 v. © 2-3 a. ... .,, 38,6 

8P3752, 373-0-375, 250 mA., 4 v. g 2.3 a. 

SP601, 300-0-200, 150 mA., 4 c (ú; 2.3 a. 4 v, 
.g : 3 a, 4 v. ;p; _ 2 a. 4 v. L 0-3 a. ... ... 47/- 

SP601A, 300-0-500, 130 mA., 5 v. yj 2-3 a 6,3 
v: * 2=3 a. 6.3 v. 2-3 a.... ... .. 50/- 

8P425A, 425.0-423, 500 tm4., 6.:t V. g 2-3 a. 
6.3 v. 3-5 a. 3 v. g 2-3 a. ... ... 87/6 
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WEYMOUTH MINIATURE I F. TRANSFORMERS 
403 K /C', iron cord, permeability tuned-10 6 pair 

MINIATURE TUNING CONDENSERS 
2 gang .0003 mid. with trimmers, Sie. 

METERS 
Large stocks available, a few of which are enumer- 
ated below 
Full Seale Scale External 
Deflection Length Dimensions Movement 

in. in. 
.8 A ... 11 24 x 21 .. R.F. 'l'heure 70 

.26 A ... 11 21 round R.F. Thermo 7.6 
11 A ... 13 25 round R.F. T'hersa 7;6 

3.3 A ... 11 51 x 51 ... R.F'. Thermo 7i6 
4 A ... I l 25 x 115 R.F. 'Thermo 7:6 

20 A ... I l 21 round... M/C 8,6 
t:0 A ... 11 21 x 21 ... Mie 816 

40 A ... 11 21 round... HIC 8,6 
1.3 mA. ... li 21 round 1216 

3 in A. ... li 51x21 ... M;U 86 
0mA ...2 31 round 18.8 

3U mA ... 1l 21 x 21 ... M :C 6;6 
300 Microla.... 11 11 round... Mie 

20 V ... 2 21 x 21 ... M/0 88 
40 V ... li 21 x 25 M;C , 8/6 

3j round B/C 

I mA METER IN PLASTIC CASE 
The movement Io 1 mA 1asianted in a 
ease 31io. square and shin. high. 
The craie is 25in. long and the dial 
is 21in. diameter. There be ample 
room in the case for a switch' and 
nu ltipliere. Internal Resistance IDs 
ohms. Price 37,9 

MOVING COIL METER 
A super quality Moving C'uil Meter basic movement 

2 mA. Scale dimension, 21ín. Overall dimensions, 
slln. dlam., (lin. deep. Bakelite Case projecting 
type. At present scaled 1 amp. H.F. By removing 
tbermo couple, reversing scale and.recalihtating the 
meter, a high grade test Instrument ,ilk any range 
shove the basic F.M.D. may be built up. Price 48. 

TERMS OF BUSINESS ':-CASH WITH ORDER OR C.O.D. OVER II. Please add I/- for Post Orders .under 10 / -, 
1/6 under 40/ -, unless otherwise stated. 
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A Professional 
TAIE: 

RECORDER 
for only 32 gns ! 

THE Pt MARKABLE 
1CTRUOYNE 
DUAL TRACK 

TRANSPORTABLE 

TAPE RECORDER 

We are proud to offer to -day's greatest value in tape recording - 
built to professional standards and giving greater reliability 
and performance. Now being demonstrated at the Radio Centre. 

64 mins. playing time front 
a standard lin. reel -dual 
tracks. 
Fast forward and rewind. 

Frequency response 30 -9,000 
c/s al 7!.in. per second. 

Instantaneous braking of 
tape reels. 
Record/Plavback change- 
over switch with visual 
indication of position. 
Supplied with Ronette high- 

fidelity cristal microphone. 

These and many other outstanding features are incorporated in 

this wonderful instrument. 

with crystal microphone or H.P. terms 
Price 32 gas. 111.4.0 deposit and 12 monthly payments 

of 42/9. Carr. and packing 21/-. 

DON'T take our word for it -come and HEAR this amazing 
instrument 

S 
MAIL ORDER SUPPLY CO. 

M O J 33, Tottenham Court Road, London, W.I. 

GLAK This m"iiis'' G2AK 
SPECIAL TRANSFORMER OFFER. -Pri. 115, 210, 240v., 
Secs. 260/260 v. 100 mA., 6.3 v. 3 A. and 6.3 v. 1 A. for 6X5 
rectifier. Universal mounting. Limited quantity. 17/6 ea., 
post free. 
Mini Four. All parts from stock. Ready Drilled Chassis Kit, 
7/6. P. & P. 1/6. 
High Gain Dual Range Coils with Circuit, 4/ -. 
Miniature 3 Wave Coil Pack L.M.S. with circuit, 27/6. 
Miniature 3 Station Fixed Tuned Pack for Mini 4, etc., 33/ -. 
Speakers. W.B. 21in., 18/6. Phillips 3in.. 15/ , Elac Sin. 
and 61in., 17/6. Celestion loin., 27/6. P. & P., 1 / -. 

L.T. Transformers. 230 v. Primaries. 12 v. 1.5 A., 12/6 ; 

6.3 v. tapped at 4 v. 1.5 A., 81- ; 6.3 v. 2.5 A., 12/6 ; 6.3 v. 
6 A. and 5 v. 4 A., 25/ , 
Fused Test Prods. Red and Black, 4/6 pr. 
Utility S.M. Dials, 100 /1, 9/6 ea. 
2 Gang .0005 Variables with fixing feet, 8/6 ea. 
Morse Practice Sets, with double action buzzer, output for 
phones, excellent key, require only 41 v. battery. As new, 
7/6 ea. P. & P., 1 / . . 

Output Transformers. Midget, 3/6. Standard Pen , 4/6. 
Microphone Transformers for M.C. Mikes, 2I-; for 
Carbon Mikes, 2/- ea. 
Crystal Diodes. Silicon, 2/6 ea. ; Germanium, 3/6 ea. 

Potentiometers. Carbon. 50 K.. 100 K. and .', Meg. Spindle 
Type, 1/6 ea. ; 25 K. and 4 Meg., Pre -Set Type, 1/- ea. ; 

Wire Wound 20 K. Spindle type, 2/- ; 20 K. and 50 K. 
Pre -set, 1/6 ea. 
Special Offer. T.V. lin. Coaxial Cable, IId. yd. or 9/6 per 
doz. yds., or 9d. per yd. in 100 -yd. coils. P. & P., 1/6. 

Special Valve Offer. Kit of 4 Midget 1.4 v. valves, I each 
IS5, IRS, 1T4 and 154, 35/ -, or 9/6 ea. separately. 807's, 1S /- 
ea., or 4 for 50/-. 
Postage free on all orders over £1 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 (CEN. 1635) Birmingham I (MID. 3254) 

WIRELESS 

" TYAINA 77 
May, 1953 

SOLDERING IRON 16/9 

The Perfect Small Soldering Instrument 
Adjustable Bit. Easy to handle. Weight approx. 

4 oz:. Overall Length I lin. and the Diameter of the Bit 
is din. Heating Time 3 min. 40 Watt economy 
Consumption. Standard Voltage Ranges (other Ratings 
Available on Request). Long Life and Efficiency. 

Replacement Elements and Bits always available. 
Just the Convenient Iron Required for Intricate and 

Fine Soldering. 
Maintenance Service for Industrial users. 

British made by :- 
KENROV LIMITED 

152/297, Upper Street, Islington, London, N.I. 
Telephone Cononbury 4905 -4663 

I 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925 

189, DUNSTABLE ROAD, LUTON 
Phone : LUTON 2677 

Eddystone Receivers (No. 740, No Tax) and Accessories. 
Components for Viewmaster, Tele -King, and Electronic 

Engineering T.V. Sets. 
Stockists for :- 
All B.V.A. and Tungsram Valves 
DENCO Coils. BULGIN Components. 
RAYMART Accessories- WEYRAD Packs. 
OSMOR Coils and Packs. WEARITE Coils and Packs. 

Send 6d. for our New 50 -page Catalogue. 

R A D I U S 

3 HOMER ST., LONDON, W.I. 
TELEPHONE PADDINGTON 9396. 

All Radio, TV and Tape Recorder Components. 
R.M. 2 Metal Rectifiers, 4/6. 
.3 and .15 Mains Droppers, 4/6. 
32 32mfd. 450 v. wkg. AL/ -can, 4/ -. 
16 16 mfd. 350 v. wkg. ALI -can, 2/6. 
25 v. 25 mfd. Cardboard, 1 / -. 
6V6 Valves, 8/6 ; 6K7, 7/6 ; 61(8, 10 /- ; 3574, 91 -. All types 
Valveholders, 6d, each. 
Full range of Transformers. 

Send S.A.E. for Full Lists. 
Terms : Cash with Order. C.O.D. over -£2. 

We Buy all types of Radio, TV or Electronic Equipment. 

CHARGER SETS 
Completely assembled Rectifier Sets for charging 2, 6 or 12 

volt batteries, or any purpose where a D.C. supply is required : 

small motors, train sets, etc., etc. 
TYPE R.S.I.-Rectifier Set for a maximum of IS volt I amp. 

out., 27/6. 
TYPE R.S.2. -As above, but fitted with a variable resistance 

(suitable for 2 to 12 volt batteries, etc.), 32/6. 

TYPE R.S.3. -A maximum of IS volt 2 amps. out., 35! -. 

TYPE R.S.4. -As R.S.3. but fitted with a variable resistance, 
40! -. 

Post and packing 1/6 extra, any type. Supplies very limited. 
Obtainable only from : 

WALTON'S WIRELESS STORES 
48, Stafford Street, Wolverhampton, Staffs. 
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(Continued from page 286) 
resistance consisting of the A.C. resistance of the 
preceding stage in parallel with its coupling resistor is 
effectively in series with the tuned circuit. if a resistor 
is connected across the primary of the transformer this 
also contributes as part of the parallel combination 
making up the series damping resistor in the equiva- 
lent circuit. When the circuit values represent con- 
ditions far from resonance, the arrangement of 
Fig. 2(e) is simpler to understand, wherein the 
leakage inductance causes loss by combination with 
the series combination of resistance values, while the 
shunt capacitance combines with the shunt combina- 
tion of resistances. When this condition applies, one 
of these elements, leakage inductance or winding 
capacitance, always produces considerable attenua- 
tion of high frequencies before the other one starts to. 

Circuit Juggling 
From all this it is evident that the available circuit 

quantities can be varied in a wide variety of ways 
so as to get the best out of any individual transformer 
design as regards frequency response. For example, 
a resistance connected across the primary of the 
transformer will have the effect at once of cuffing 
down the tendency to peak at low frequencies, whilst 
pulling up the high frequencies. In addition to this 
fact, the comparative effect of varying the circuit 
resistances in primary and secondary circuit on the 
response at the low- and high- frequency ends is 
invariably quite different ; for example, varying the 
primary circuit resistance may have more effect on 
the bass than on treble response, while varying the 
secondary circuit resistance will have more effect 
on the treble than on the bass response. 

Of course, a well- designed transformer has its 
internal component values arranged to suit the circuit 
for which it was designed without any such juggling. 

Another place where resistance can be added is in 
series with the primary. This position may be of 
service where the A.C. resistance of the preceding 
stage has too low a value, so that increasing the 
coupling resistor even indefinitely would not achieve 
the desired result. Under such circumstances, the 
series resistor in the primary circuit, as well as 
producing the necessary effect upon overall frequency 
response, may help to prevent the reactance com- 
ponents appearing across the anode load from 
causing distortion at low or high frequencies. 

Perhaps the foregoing discussion makes the 
problem look a little complicated or overpowering, 
but this is the most difficult possible case of trans- 
former design or circuitry. A parallel fed interstage 
transformer may involve all the considerations just 
mentioned at once, so can require quite a bit of 
circuit juggling to get the best values if it has not 
been designed for any specific circuit, or is used in 
some other circuit. Nevertheless, an interstage 
transformer can often contribute a very useful degree 
of stage gain, or enable a smaller or less expensive 
valve to provide the necessary swing for a long 
'grid-base output stage. 

Sometimes difficulty is encountered in providing 
sufficient swing for output valves because of low H.T., 
as in A.C. /D.C. types equipment, and the way of 
overcoming this without the use of transformers may 
involve an extra stage of push -pull, while the use of 
a transformer might completely eliminate these two 
extra valves so the previous single -ended stage could 
drive the output valves direct. 

- . - 

Where to Use Transformers 
For most applications input and output trans- 

formers are almost unavoidable, but are often 
incorrectly used, causing distortion or poor response. 
In the case of input transformers, the low- frequency 
end consideration is simpler than the parallel -fed 
interstage case just considered, because it is simply , 
due to the primary inductance, without any series 
capacitor, so attention can more simply be directed 
to achieve the correct high- frequency response 
without needing to worry about the combined effect 
on low -frequency response. 

In output transformers the arrangement is reversed, 
because they act as step -down instead of step -up 
transformers. Fig. 3 shows an actual circuit together 
with the necessary equivalents for low- and high - 
frequency response. The low- frequency response is 
determined purely by primary inductance in combina- 
tion with the A.C. resistance and load impedance of 
the valves. Usually, however, more important than 
the response at low frequencies is the possibility of 
distortion, due to the reactance of primary inductance. 
This is especially true in the case of triode type 
output valves. 

In pentode type output stages primary inductance 
can produce only low -frequency loss, because the 
A.C. resistance is very high and the pentode does not 
mind a shunt reactance to its optimum load. 

For the high -frequency response, although measure- 
ments are usually taken with the equipment loaded 
by means of a non -inductive resistance, practical 
operation is with the equipment connected to a 
loudspeaker, which behaves far from a non -inductive 
resistance. The loudspeaker inductance towards the 
high frequencies in conjunction with the leakage in- 
ductance of the transformer (which usually has 
negligible value in comparison, even in the cheapest 
form of output transformer) produce a rise in load 
impedance at the high frequencies. In the pentode 
or tetrode type output stage this can cause con- 
siderable distortion as well as over -accentuation of 
these frequencies. The best remedy is to connect 
a suitable capacitor across the primary of the trans- 
former. As artificial shunt capacitance is often 
required in this way, the primary capacitance of 
an output transformer is usually unimportant for 
the simple reason that more has to be added to it 
anyway. 

The next problem where transformers can be very 
useful, but where they are often avoided, either 
because a suitable design has not been chosen or 
through insufficient knowledge of how to apply them, 
is in the drive stage for a Class B type output where 
the output valves require to be driven into the posi- 
tive grid region. For this application the coupling 
transformer usually has to be of the step -down type 
instead of the step -up provided by other types of 
interstage transformer. This is to provide a low 
source impedance for the output valve grids so that 
the short bursts of grid current do not cause 
distortion to the waveform as the grids run positive. 

A misleading statement that has often appeared 
about drive transformers is that the secondary 
resistance must be very low, because of the grid 
current drop it will produce. For this reason some 
designs have devoted most of the winding space to 
the secondary winding, resulting in a primary 
winding of unnecessarily high resistance because of 
the fine gauge wire with which it must be wound to 
get it into the small remaining space. The mistake 
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is that increasing primary resistance increases the 

effective drive resistance or impedance from the 

viewpoint of the transformer, and so is as bad as 

increasing the secondary resistance. From the 

viewpoint of winding distribution, the usual rules 

about economic distribution of the losses apply in 

the case of a drive transformer the same as they do 

in the case of the output transformer for Class B 

type amplifier. 
To obtain a low drive impedance for the output 

valve grids, as well as having an actual step -down ratio, 

the source resistance on the primary side should be 

low. For this reason low -impedance valves are used 

in the preceding stage. This means that, although the 

transformer is working as a step -down, which would 

normally make it conform to the equivalent circuit 

of Fig. 3(e), the relative impedances connected to it 

are low on the primary and high on the secondary 
(except for the grid current pulses which impose an 

instantaneous lower value of impedance), so the 

equivalent circuit for high- frequency response is still 

similar to that of other interstage or input trans- 

formers, shown at Fig. 2(d). 
Because of the exceptionally low primary imped- 

ance, and the fact that the transformer acts as step - 

down, producing a low leakage inductance from the 

viewpoint of the secondary, the circuit usually has a 

very strong peak in its response a long way above the 

normal audio range, which can give rise to parasitic 
oscillation at a radio frequency. Increasing the leak- 

age inductance in the design is not a permissable 
remedy because this increases the source impedance of 

the output valves' grids at the high frequencies and 
thus produces distortion up there. The transformer 
must be designed in accordance with the usual prac- 
tice for drive transformers, with a low leakage induct- 

ance, and to prevent parasitic oscillation, a resistance 
across the secondary, connected from the grid 

will of the valve to the cold end of the secondary, 
produce a satisfactory high -frequency response and 

avoid parasitic oscillation. 
This will also improve waveform throughout the 

range, provided the power available from the preced- 
ing stage is adequate to feed the maximum voltage 
swing into the value of resistor used, at the same time 

giving the maximum grid current required by the 
output valves. 

Correct use of a drive transformer in this position 
will give better drive for the output valves, particu- 
larly at the low frequencies, than the bridged choke 
arrangement that has tended to replace it in recent 

years, using cathode coupling so the drive stage acts as 

a cathode follower. The latter procedure is wasteful 
of available gain and also of H.T. supply power, 
economy of which is usually the purpose in using a 

Class B type output. 
One more reason why A.F. transformers continue 

to be shelved, where any alternative circuit is at all 

possible ; many transformer manufacturers seem to 
be very reticent at giving any circuit details for the 
operation of their components. This fact, in conjunc- 
tion with experience of improved results by eliminating 
transformers, has produced the false impression that 
circuits without transformers are always inherently 
better than circuits using transformers. 

It is believed that many transformer manufacturers 
do not issue more information about the performance 
of their products for the simple reason that they do 
not know more about their performance than most 
of the people who might use them -if they understood 
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them better. Transformers are no more than a means 
of livelihood to the sales manager and directors, while 
from the production angle they are just so natty 
turns of wire on a bobbin with a suitable core wrapped 
round it. 

In 'taking this general suggestion about manu- 
facturers, the author would like to exempt several of 
the more reputable manufacturers, who have given 
him excellent assistance in compiling the appendix 
for his Audio Handbook No. 3, " The Use of A.F. 
Transformers." 

This article has been written because the author 
believes in using the right component in the right place. 
For very obvious reasons one would not use a PX4 
to serve the purpose of a germanium diode, simply 
because the crystal and cats' -whisker went out years 
ago. Then why adopt elaborate means to avoid the 
use of A.F. transformers, when in some circuits a good 
A.F. transformer really does provide the best 
arrangement ? 

In the earlier days when most of the prejudice 
against A.F. transformers started, even input trans- 
formers were comparatively bulky, but the modern 

A- ACIUAL B -LF EQUIVALENT C -NF EOUwAL E N/ 
CIRCUIT 

Fig. 3.- Output transformer circuit and equiva- 
lents. (a) Actual circuit. (h) L.F. equivalent. 

(c) H.F. equivalent. 

miniature input transformers, for example, having 
dimensions within fl in. in all directions, not only are 
much smaller than their earlier prototypes, but 
actually are capable of considerably improved per- 
formance all round. This is also true of interstage 
and other types of transformer. Some of the earlier 
designs with multi -sectionalised bobbins represented 
considerable amount of effort on the part of designers, 
to achieve what was, for the materials then available, 
a really good response. Cheap components in those 
days certainly could give only very poor results, but 
modern components employing small cores of high - 
grade material excel even the best performance pro- 
duced by the expensive earlier methods, and are well 
worth considering in quite a variety of circuits. 

So why not take A.F. transformers off the shelf and 
give a useful range of components their rightful place 
in audio and radio circuitry? 

WIRELESS TRANSMISSION 
By F. J. CAAÍM 

A comprehensive work on 
all aspects of the subject. 

Price 6,`- 

í Gco. Newnes. Ltd., Tower House, Southampton St., London.. 
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CABLNET as illustrated 
in walnut or cream, com- 
plete with T.R.F. chassis, 
2 waveband scale, station 
names, new waveband, 
back -plate, drum, pointer, 
spring, drive spindle. 3 
knobs and back, 22i6. 
P. & P. 2, 6. 

Circuit and point to point 
wiring diagram tort valve 
plus rectifier T.R.F. 2 
waveband A.C. mains re- ceiver which could be built for approximately £4. (Using the above cabinet 1/8.) 

(fang with trimmers to suit, 7/6. Medium and long T.R.F. coils, 5/8 per pair. 
CONSTRUCTOR'S POLISHED CABINET. Size 10 s 61 x 5in. 
approx., supplied in flatted form, grooved and ready to glue to- gether. Complete with plastic front. 5 valve chassis, cadmium plated, size 8I x 4 x llfn., tuning scale, knob and back, 10' -, post and packing, 1/6. 
Twin -gang and Pair of L. and M. T.R.F. Coils with circuit to suit above. 8 /6. 
Standard Wave- change Switches, 6 -pole 3 -way. 2: 4 -pole 3-way 1/9: 5 -pole 3 -way, 119. Miniature c -pole 4 -way, 2 -pole 5-way, 4 -pole 3 -way, 2/8. 
Valveholders. Paxolin octal, 4d. Moulded octal. '74. EF50 ceramic, 7d. Moulded B7G slightly soiled, 84. Loctal amphenol, 7d. Loctal pax., 4d. Mazda Amph., 7d. Mazda pax.. 4d. BOA, 
B9A amphenol( 7d. B7G with screening can. 1/6. 
Trimmers, 5-40 pf., 5.1.: 10 -110, 10 -250, 10-450 pf., 10d. 
Twin -gang .0005 Tuning Condensers, 5 / -. With trimmers. 7.6. 
Midget .00037 dust cover and trimmers, 8.8. 

P.M. SPEAKERS. with less 
trans. trans 

21ín. ... ... ... ... 15/8 3iin . ... ... ... ... ... 13/8 sin. ... ... . ... ... 16.'6 12aá 
6 /in. ... ... . ... ... 1816 12.8 

10in. ... - -- - - 25)- 
Post and packing on each of the above, 11- extra. 
Crystal pick -up with Sapphire Trailer Needle, 21/- each: with volume control, 23/ -; post and packing on each, 1 / -. Constructor's Parcel, comprising chassis Bin. x 4in. x with speaker and valveholder cut -outs. Sin. P.M. speaker with transformer, twin gang with trimmers, pair T.R.F. colis long and medium, iron cored, four valveholders, 20 K. volume control and wave -change switch, 231 -. post and packing, 1x6. 
Output Transformers. Standard type 5,000 ohms imp., 2 -ohms speech coil, 4/9: Miniature type 42-1, 3.3. Multiratio 3,500, 
7,000 and 14,000 2 ohms speech coil, price 5/8- 10 -watt push -pull 6v6 matching 2 ohms speech coil, 7 /-, 
Mains transformers, primary 200 -250 V. M0- 0.280, 250 mA. 6 v. 
6 amp., 5 v. 3 amp.. drop -through, 29/8. P. & P.. 3/ -. 
Mains Trans. Prs., 200 -250 v. Sec.. 3, 4, 5. 6, 8, 9, 10, 12, 15, 18, 20, 
24 and 30 volt at 2 amps., 13' -. P. & P., 1,8. 
300.0-300 100 mA.. 6 v. 3 amp., 5 v. 2 amp., 25/-. 
Germanium crystal diodo. 213 post, paid. 
Heater Transformer, Pri. 238 -250 v. 8 v. li amp., 6 / -: 2v. 24 amp. 
5/ -. P. & P each 1/ -. 2. 4. or 6 volt 2 amp.. 7.8. Kit of parts for Signal generator. Coverage 
110 Kcs. -320 Keg.. 320 
Kcs. -900 Krs., 900 Kcs.- 
2.7 Mes., 2.75 Mcs: 8 5 
Mes., 8.5 Mcs. -20 Mcs. 
Metal case 101n. x 61in. 
x MM., size of scale 
Chin. x 3iin. 2 valves 
and 1 rectifier valve. 
A.C. mains 230/250. In- 
ternal modulation CO 
cps. to a depth of 30 per 
cent. Frequency calibra - 

.Lion accuracy plue or 
minus 1 per cent. Modu- 
lated or unmodulated 
R.F. output continuously 
varlab'e 100 millivolts. 
£31011. P. At P. 1 -. 
Circuit diagram and 
point -to-point, 3/8. This includes the return to us wr checkm0 
and calibration. We will build for 151- extra. 
Terns of bustnePs: --Cash with order. Dispatch of goods r,thin 
three days from receipt of order. Where post and packing charg_ is 
not .stated, please add 6.1. up to 101 -, 11- up to £1 and 116 up to £2. 
All enguirles and Lists. stamped addressed en :elope. 

D. COHEN 
RADIO AND TELEVISION COMPONENT.S 

23, HIGH STREET, ACTON, W.3. 
(Opposite Granada Cinema) 

Hours of Business: Saturdays 9-6 p.m. Wednesdays 9-1 p.m 
Other days 9-4.30 p.m. 
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SPECIAL 
ANNOUNCEMENT 

TO ALL 
TAPE -RECORDING 

ENTHUSIASTS 
A new version of the famous " Lane " 
Tape Table is now available incorporating 

Three very high grade motors designed 
and made for the job, by the Verdik 
engineers. 

Even better heads. 

Positive braking on all functions. 

Fast forward run and rewind in 59 secs. 
WITHOUT UNLACING TAPE. 

Very simple to use. Only two controls. 
One for rewind and one ON -OFF 
switch. 

No Tape Table of this grade has ever been 
offered to the public at anything like the 
price and it is fully guaranteed. 

AWE 
TAPE TABLE 
MK. IV xE i 7 10s. 
From your local dealer or in case of 
difficulty write to 

VERDIK SALES LTD., 
17, SHAFTESBURY AVENUE, 

LONDON, W.I 
Phone : GERrard 8266. 
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IF YOU APPRECIATE 
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HIGH FIDELITY 
send to -day for 
details of this 
n e w quality 
outfit. Push - 
pull output. 
Negative feed - 
back.Indepen- as,iar jB dant bass and 
treble controls 
a n d separate 
inputs for 

radio and gramophone. All parts are standard and can be supplied 
separately, as a kit, or completely wired and tested ready for use. 

Full constructional details, 2/9, post paid. 
Specially- designed tuning units (T.R.F. and superhet) for use with 
above. Full constructional details, 2/9, post paid. 

STOP PRESS. -3 -speed ivorine stroboscopes, 1/0, post paid. 

HOME RADIO 
187, LONDON ROAD, MITCHAM, SURREY 

" ADCOLA" SOLDERING INSTRUMENTS ' 

Read. Trade Marl; 

Read. Design No. 800302 
(finish, 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 6/7e. to 230/250v 

3 /l6in. dia. Bit. Standard Model ... ... 25/6 
¡in. dia. Bit. Standard Model . ... 25,'- 

3/16in. dia. Detachable Bit. Model... . 33/6 
Sole Manufacturers : 

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

PERISCOPES 
See above the crowds at the Football 
match, Sports meetings, Processions 
and be ready for the Coronation, etc. 

THESE PERISCOPES 
are beautifully made 
precision instruments, 
ex - W.D. Model in 
aluminium 
case. 3_ìn. x 

41in. x 
each, fitted 
two angle 
prisms. Can 
easily be ex- 
tended by 
metal or wood 
strips to the 
height re- 
quired. 

613 
PER PAIR 

plus 1!9 post 

Don't miss this bargain. 

MICROPHONES, G.P.O. Hand type in 

moulded bakelice case, 4/6, post 9d. Sie- 
mens hand mike torpedo shape bakelite 
case, 4/6 post 9d. Transformer for either 
type, 2/6 post 6d. Carbon Granules, fine 
grade for making your own mikes, S;- per 
¡oz. packet. . 

DYNAMOS, 14/32 volt 9 amp. shunt 
2,500 r.p.m. fan cooled with 4 -feet fixing. 
70/ -, carr. 5/ -. Other sizes in stock. Send 
for List. 

ELECTRADIX RADIOS 
Dept. G 214, Queenstown Road, 

Batt , London, S.W.O. 
Tefephonc : MACouloy 2159 

NUTS, BOLTS, SCREWS 
AND WASHERS 

ALL l'A lrMl L'M P1. ATE. It 

SET 305 (Size IBA). A+?orted screw. aid butts Irons 
5 lain. to 11in. Iona, with plain ties. nuts. Pinnacle 
nuls, double anchor units, lock washers su:' plain 
washers. All rust proof. Average Contents. 400 

Pieces 70, plu. I I I. post. 
SET 306 (Sian 4BA). Assorted arrow, and bolts froc, 

;in. to fin. bong. with 
pl All 

hex. 
. 
nut, 

ivy Average nuts, an. plain was prou 
Contents, 000 Pieces, 7,'6, plus I I.I. post. 

SET307 (Size SHA). Assorted screw, fana Its. tot_ In. 
long, with plain hex. lugs, shake proof washers, 
and plain wushers. All not proof. Avenge 
Contents, 750 Pinces, 7.0, plis ltd. pis;. 

By port, air- f.eiout or skie anweh-e be the no, td. 

Oreraeas post tetra. 
.HI i,t.'ted itt rampart,,, .,..1 he ... 

BERNARD F. WADE LTD. 
ILKLEY, YORKS, ENGLAND 

Tel. : Ilktes 1777. 

103., Model it ADlos. It :1)1 (II ASSIS, 3- 

waveband superset, complete with Good - 
mans 10in. speaker. 12 Cens. 
LOUDSPEAKERS.-31 in., 12:6: 51n., 

136; Bin., 15'8; 10in., 22'6: G: mans 101n. 

W tr., 32 6. 
A,(', /D.C. Amplifier. Complete kit for 3 

valved Rec. amplifier, complete with valves 
and speaker, 928. 

NEW BOXED VALVES 
At 8'9: IT4, IS4, I85, IRS. 6176. 6F6, 6AC7, 
6N7, EF81, EF80, 25L6. EF38, EL32, 12AT7. 
At 9:8: IZ4, 5U4, 5Y3, 6Q7, 6176M, 121(7, 12K8. 

25A6, 3SL6, 3554. 26Z1. EY51, ECL80, EF80. 
ELM 14'6, PL38 14'6. CL33 12'6. Special 4 

for 20: -. 1235, 81)2, 81(7, SP61, 605. 

11.11 ROAD. LONDON, 1'..17 (Key 4813) 

CITY & RURAL 
Offer Immediate Delivery 

FROM STOCK : 

VIEWMASTER. Specified Compo- 
nents. (London- Sutton Coldfield- 
Holme Moss -Kirk o' Shotts -Wen- 
voe- Newcastle -Belfast). Complete 
Kits, Stage -by- Stage, and Single 
Components supplied. Send for 
Stage 1 now- £3 .2 .3 post free. 
Construction Envelopes (all areas), 
7/6. Technical Advice -Free. 
LANE TAPE TABLE, Mk. 3. 
£16.10.0 plus 10 /- carr. & pkg. 
TRUVOX TAPE DESK MARK III. 
£23.2.0 plus 15/- carriage and 
packing. (Details of an easily -con- 
structed Amplifier supplied free of 
charge with each desk purchased). 
LANE TAPE AMPLIFIER KIT. 
(Including valves, and complete down 
to the last nut and bolt). £13.0.0. 
Stage -by -Stage -Construction Envel- 
opes, 5/6 post free. 
LANE TAPE AMPLIFIER. A 
Record /Playback Amplifier - ready- 
built and tested. £15. 10.0. 
RONETTE MICROPHONES. Suit- 
able for use with above amplifiers, 
52,i -. 
Extensive stocks New and Surplus 

Components. List 24d. stamp. 
For Attention- Advice- Service, write 

CITY & RURAL RADIO, 
101, High Street, Swansea, Glam. 

Telephone : Swansea 4677. 

A REMARKABLE ACHIEVEMENT 
IN FILTER DESIGN 

TIIF: E.M.G. STEEP 
CUTTING FILTER is 
infinitely variable, cutting 
at any desired frequency 
between 4,000 and 8,000 c.o.s. 
Connects between output 
transformer and 15 ohm 
speaker. Ideal for long Play- 
ing and ordinary records. 

with IV- and heterodyne whistles on 
OUT sn+itc(t. radio. No distortion, hum 

and variable control or appreciable loss of 
trit scale. in tat volume. Cuts at. an average 

rase steepness of 30 db. pee 
octave. 

£4 -10 -0 Leaflet from the makes. 

Bt._IM.U. LTD. 6, NEWMAN ST., LONDON, W.I. 

THE POCKET LOUDSPEAKER SET 
Using our clear drawings and instructions you can build a midget 
loudspeaker receiver small enough to fit in the jacket pocket. 
This receiver Is fully self -contained -no aerial. earth, or external 
power supply being required. The midget batteries used are of 
the new layer type specially produced by a famous British maker 
for this class of receiver. Only one single -gang midget variable 
condenser is used for tuning, and the receiver requires no align- 
ment. The midget components chosen are current British produc- 
tion, not surplus or foreign. 
Instructions and Drawings. including Theoretical Circuit and, 
Point -to -Point Wiring Diagram. 

PRICE 3/6 POST FREE 

This offer applies unls t,, (at. Itritmin. Irish Republic anti 
Northern Ireland. 

SWIFT RADIO (W), 132 
BRISTOL, rW' 

Orders by Post Only. 
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THE Daily Mail's National Radio Awards for 
1952 -53 came just too late for comment 
last month, but 1 think they are sufficiently 

interesting to find inclusion here. They were : 

personality of the year, Gilbert Harding ; outstand- 
ing' actor, Howard . Marion- Crawford ; actress, 
Gladys Young ; musical entertainer, Tom Jenkins ; 

most entertaining programme, Educating Archie ; 

most promising new programme, the Al Read Show. 
Why not the most outstanding comedian and 

comedienne, serious musician, talker, announcer and 
perhaps, others as well ? The selection of candidates 
and shows places the accent for radio excellence 
entirely on its lightest side, which seems hardly fair 
to either a large number of outstanding radio artists 
or to multitudes of listeners. 

The selection of Gilbert Harding will meet 
with few critics. Since the departure of Stewart 
McPherson he has had no serious rival, though the 
two worked in different channels, as well as Twenty 
Questions, etc. Harding's seeming " rudeness " and 
testiness- McPherson, too, often took his kid 
gloves off -has great entertainment value : neither 
man sounds as though he suffers fools gladly. 
All of us will hope he wears his honours lightly ; 

for my part I further hope he will one day comment 
on a cricket match, an assignment that McPherson 
dreaded and successfully avoided. 

Music 

Serious music has been rather neglected in these 
columns lately: I recommend to those readers who 
have not yet ',turned him on," Frederick Gulda, a 
young VIennese pianist of outstanding promise and 
alydady considerable' achievement. I heard him 
plaÿ'two' Beethoven Sonatas and that master's fourth 
concerto. Although undeniably cold in the more 
tender and lyrical passages, and given to too strict a 
tempo, his playing has a spaciousness and breadth 
which promise the biggest future. 

The Friday evening recitals, which included 
Guida, vary in standards of performance, but one is 
always certain of hearing programmes chosen with 
the utmost catholicity of taste and for most instru- 
ments. Andre Gertler and Frederick Stone made 
a -good violin and piano sonata team, whilst Simon 
Goldberg and Ernest Lush were even better, their 
Brahms in A being particularly fine. Marie - 
Thérèse Fourneau, a colourful pianist, played an 
original programme of Weber's little -heard A flat 
sonata (I last heard it played by Busoni many years 
ago) and some Fauré pieces. All Weber is delight- 
ful, but I didn't think the Fauré worth the effort. 
And, 'lastly, Thelma Reiss and Frederick Stone 
teamed up in 'cello and piano works. 

For Shaw Fans 
"T-Wti performances of " Man and Superman " and 

two bf ' On the Rocks " in about ten days was 
rather too much, even for Shaw fans. The former 

can, of course, like all 
masterpieces, be heard 
when and where we can 
get it. But the latter is 
not great Shaw, though 
we are told the master 
had a special fondness for it. John Clements and 
Kay Hammond gave as much of their superb 
West -end production as the medium permitted in 
The Stars in Their Choices series, whilst Howieson 
Culff, Lydia Sherwood, Elizabeth Lowder, Ellen 
Pollock and others almost stranded the good ship 
Shaw on the rocks. It lacks the irrepressible and 
never fading qualities of " Man and Superman," 
brilliant, sparkling wit and pungent philosophy, 
wedded in superb language and stagecraft ; in fact, 
it teaches without often entertaining. 

The Stars in Their Choices 
The " stars " have some weird and wonderful 

" choices " in this series. Claire Bloom's was 
" The Witch " by Wiers -Jenssen, both play and-' 
author being unknown to me. Ian Hunter's ' 'as. 
" The Faithful Heart " by Monckton ''äloffe, and 
Richard Attenborough's " The Golden - Boy -" by 
Clifford Odets. 

" The Witch " was gruesome and chilling' in the 
extreme, and " The Faithful Heart " sentiment sll ' 
pleasing. In this, when Waverley Ango confronts 
the " result "- twenty and charming -of an early 
-love affair, we nearly had to furtively use our hand- 
kerchiefs and twiddle 'about with the knob. " The 
Golden Boy," an American story of a young Jewish 
violinist of promise who turns boxer in a search for 
a quick Golconda. But on the eve of his world 
title fight, both he and his floozie -who was ál0 
floozie to others as well -are killed in a motor 
smash. Whether they were doing " 90 " or " 100 " 
wasn't clearly stated. Everyone was more brutal 
and sadistic than everyone else, and Richard Atten- 
borough did his best, with some success, to be as 
brutal as the others. 

" King Monmouth " and " Cakes and Ale " 
emphasised the superiority of plays qua plays, over - 
dramatised stories as dramatic entertainment. 
Maugham's most delighful story lost most of its 
piquancy in dramatic form, and Joyce Barbour as 

' Rosie " - seemed hopelessly miscast,. 

JOIN THE PRACTICAL GROUP 
Edited by F. J. CAMM 

PRACTICAL WIRELESS, 1/- 
Every Month. 

PRACTICAL MECHANICS, I/- 
Every Month. 
Devoted to Mechanics, Science and Invention. 

PRACTICAL ENGINEERING, 6d. 
Every Friday. 
For Engineers, Mechanics, Designers and Works Managers. 
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New T.C.C. Condensors 
T.C.C. announce the introduction of several 

entirely new and interesting condensers. 
Amongst these are the following, illustrated 

below : 

High -voltage Type CP561 
This is a new range of paper dielectric condensers, 

which is intended for use in E.H.T. supplies for the 
largest cathode -ray tubes. 

The unique construction includes a moulded case, 
stud mounting and a flexible connection. The special 
impregnating compound has outstanding properties 
which prevent ionisation, and thereby increase the 
working life. 

As there are no metal parts at the high potential 
end of the condenser, corona losses due to external 
discharge are virtually eliminated. 

Sub -miniature Electrolytics for Use in Hearing Aids 
These diminutive tubular condensers are the 

smallest . electrolytics ever made and have been 
specially designed for use in miniature hearing aids 
where every component is of necessity scaled down 
to the smallest possible size. 

The improved construction has resulted not only 
in a spectacular reduction in size but also in an 
efficient condenser which has successfully undergone 
a series of very extensive and stringent tests over a 
long period. 

Only two capacity values are available at the 
moment : 61iF for 3 -volt D.C. working and 81 /F 
for 6 -volt D.C. working, but more will be added as 

and when the demands of manufacturers become 
apparent. 

A feature of the construction is the plug -pin which 
forms one of the terminations, enabling them to be 

incorporated quickly and easily into an assembly. 

Hi -K Ceramic Disc Condensers 
This new addition to the existing range of Hi -K 

ceramic condensers has several uses, including 
de- coupling in television receivers 
and spark suppression in small 
electrical apparatus. They can also 
be used as alternatives to the 

ordinary mica condensers in positions where changes 
of capacity due to variations of temperature 
coefficients are of no importance. 

These Hi -K discs are at present available in two 
sizes, approximately IO and 20 mm. diameter, and in 
a range of values from .0011.F to .02,1iF at working 
voltages from 500 volts D.C. to 4,000 volts D.C. 
A special non -cracking, heat -resisting protective 
coating is applied as a standard finish. 

Close- accuracy Plastic Film Condensers 
This special range of plastic film condensers has 

been evolved from the existing " Plastapack " series 
in order to meet the exceptionally critical conditions 
encountered in reference standards and tuned filters 
for carrier telephony: 

For capacity values above .02//F a tolerance of 
±1 /8 per cent. can be guaranteed. 
'The insulation resistance is greater than 250,000 

megohm -1iF, and the power factor .0005. Another 
important feature is the excellent stability of capacity, 
which is better than 0.1 per cent. In order to maintain 
these outstanding characteristics, the working 
temperature is limited to 60 deg. C. (maximum). 

The condensers are available in two forms : in 
rectangular metal cans and aluminium tubes. 

Metallised Polystyrene Condensers 
The excellent electrical properties of the plastic 

film condenser are already well known, these con- 
densers being unsurpassed for high insulation 
resistance and low power factor. Due to the low 
permittivity of the dielectric, these condensers were 
somewhat larger than a condenser of the paper 
dielectric type having equal capacity. 

T.C.C. have now developed a method of metallising 
Polystyrene film which enables the size of a condenser 
to be reduced to a point where it compares favourably 
with its paper counterpart whilst retaining the 
excellent electrical characteristics associated with the 
plastic film condenser. 

The immediate advantage gained is the increase 
in working temperature up to 
70 deg. C., brought about by self - 
healing properties of this new 
process. 

45es#' '! 

Three ol the he:v T.C.C. eon leueers cI ,cribed aboie. 
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Bring your set up to date 
with this *0,/,ottittAkAritez 

really moderai 
comprehensive range 
of control knobs 

Here's the complete range of control knobs you've been waiting for -I6 
special old finished inscriptions that will meet the demand of every 
radio, TN, tape 'recorder or amplifier enthusiast -beautifully 
made and designed to enhance the appearance of 
every commercial or amateur constructed set. 
Diameter : I áins. 
Engravings available. 
RADIO : " Volume," Tuning, Wavechange, On -Off, S.M.L. 
Gram., " Radio -Gram," " Tone," " Vol. /On -Off." 
TELEVISION : " Focus," " Contrast," " Brilliance," 
" Brightness," " Brilliance /On -Off." 
AMPLIFIER : " Bass," " Treble " (plus any of above). 
TAPE RECORDER : " Record -Play " (plus any of the above). 
AVAILABLE IN WALNUT OR IVORY. (Plain knobs can also 
be supplied at I!- each.) 
Now at your local dealer, or if in difficulty contact the sole 
maeufacturers and distributors : . Price 1/6 each. 

UNCLES BLISS at CO. LTD. 
(Dept. P.W.) 139 Cherry Orchard Road, East Croydon, Surrey. Tel : Croydon337S /6390 

E.M.I INSTITUTES 

EXPER /MENTAL KIT 

LEARN THE PRACTICAL WAY 
A specially prepared set of radio parts from which we 
teach you, in your own home, the working of funda- 
mental electronic circuits and bring you easily to the 
point when you can construct and service a radio set. 
Whether you are a student for an examination, starting 
a new hobby, intent upon a career in industry; or 
running your own business -this Course is intended for 
YOU -and may be yours at a very moderate cost. 
Available on Easy Terms. 
WE TEACH YOU: Basic Electronic Circuits (Amplifiers, 
Oscillators, Power Units, etc.) Complete Radio 
Receiver Testing & Servicing. 

POST IMMEDIATELY FOR FREE DETAILS 

TO: E.M.F. INSTITUTES Dept. 32X 
Grove Park Rd., Chiswick, London, W.4 I *Experimental Kits 

form part of the 
Name following courses : 

I Draughtsmanship, 
Address I Carpentry, Chemis- 

I try, Photography, 
I Commercial Art, 

Etc. 

INSTITUTES 
Associated with 

COLUMBIA &H 111 
(His Matter's Voice) 

I.C.12 
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DEPT. P.W. 

18 TOTTENHAM CT. RD., 
LONDON, W.I. 
MUSeum 4539 ¡2453 

Performance-Quality-Value 

THE A.D.S. HIGH FI 

AMPLIFIER 
1V6 output. Freq. 21- -18,00 ape. + 

-1áh Hum -60dó a 64 watts. Treble boost 
awl cut -Bass boost-1,.P. correction. Pro- 
Woo for Feeder Unit. Man. UNDISTORTED 
OUTPUT 84 watts. Price 16 gas., plus 7'6. 

NOW AVAH,ABLE. Kit of Parts, complete 
with fully Illustrated instructions, 13 gas., 
plus 5, carriage. 
3 Wiwi Feeder Doit, ready to plug into 
thin amplifier, 10 gm-, plus o - 
GRAMOPHONE EQUIPMENT. 

pIuB.S.E. otor Unit. 
B.8,E., 3 -speed Motor unit. 16186. ploo 1'6. 

DECCA EMS PUP, 87, clue I -- CONNOIS- 
SEUR 

one 
J 

head, £6 91 -. 
8. 

IL.P.1 tien 1,1 7118. 

Trans., 1I;' -. 
SPECIAL OFFER -CHANCERY XTL P UP 
complete with 1.,1'. ami 78 inserts, 59,'8, plus 

- postage. 
GARRARD HEADS. -HiI i,159' . Miniature, 

4, Standard, 28'6, V 

Type A. 9'3. H. 6'7. I. 4 6, pins 1 - pool. 
NEW : ACOS GP30 Turnover Crystal. 2311'5 
phis 2 GARRARD .418 Speed Controlled 
7a r.p.m 

Controlled 
. 12in. Table, 2412'6, plus 2'6. 

NEW GARRARD 3- SPEED AUTO RC75A.- 
Turnover )(TAI, or MAI:. HEAD, £1914, -. 

1'á 0, post. 
with 45 pillar. £191 Y. phis 5;- poet. 

REXINE PLAYER DESK, with lid. Site , 

I.ìin. s lain. a L51,1n. ('1'l Mr B.+. K. Motor, 
24 6, plus 3:- postage. 
NEW RELEASE Garrard RC75A 
3.speed auto moil.+, 8273 8, plus 5' -. 

METAL RECTIFIERS, R.M.t 12:5v. 118 o,4., 
58. R.M.L. III:, v. 60 mA., 5' -, 
Type 280 51'1'. 701 v. 40 usA., 

DENCO I.F. ALIGNMENT OSCILLATORS 
(465 and 1,6111' ice ai £21918. 
DENCO DUAL RANGE T.R.P. COILS with 
reaction, pair 8 -. plus Ili. 
BRANDENBURG E.H.T. UNITS. 6-9 kV.. 

111-1h 
tsh. 

kV. oil, 95' -. Wiring 
6-9 

.tiag \ 
Coil, 

ram suppled 

1 

ENAMELLED WIRES:: 
i lb. reels, Fient quality. 20 (I., 2 3 : 

2 a., 2 -5 : 24 (:., 2!9 : 26 
6! O.,, 3 9. 24 G., 3'5 : 

30 II.. 3 7 : 

NEWMOTEK K3a TAPE UNIT. Press- 

Mutton Electronic 
bufflage. 
MOTEE RECORD AND ERASE HEADS, 
396 each, plus I' -. 
MOTEE OSC. COILS, 86. 
COLLARO TAPE DESK MOTORS. Left 
and right -hand drive. 38 6 each, p'' -,Is 1 'i. 

SCOTCH BOY. EMI Tape, 35 -, plus tìá. 

1:151'. 30'-, 1'El:11O1 -0ICE, 22 6. 

TAPE RECORDER CABINETS. Take Motels. 
Lame, etc.. desks. I7in. a 12in. x Ilia. deep, 

791, phis ::6 postage. 

WEARITE TAPE DECKS. - Delivery from 
stuck. £35, plus 7 6. 

Cheapest 11.1 011.Si. i1' Loud,a, li x 4. 3'9. 
li, 4'8. lu -. 7. 56. .UI by 21itt. l'oettge 

1 3 each. 

FULL MAIL ORDER FACILITIES 
(Please add postage) 

Shop Hours, Monday to Friday, 

9 -5.30 p.m.. Saturday, I p.m. 
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FIRST -CLASS 

RADIO COURSES . e 

GET A CERTIFICATE! 
QUALIFY AT HOME -1N 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 11-"'"-. 
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 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I. .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 

All models have variable selectivity, 
high quality detector, triode output 
stages. 7 valve model illustrated 

o avxe, 225-5-9. 
Mai 10-valve. 232-15-0. 
6- valve, £17-10-0. Data sheets on 
request. 

Fidetia Equipment 
2 Amhant Road, Telseomhe Cliae. Sumer 

CHEAPER BY THE DOZEN!!! 
Ne find that our overhead cst, .mall Orden 
approach. or exceed, our 1r.'05. so e hay, derided 
to continue o ,r offer of 10" DISCOUNT off the 
price of -proprietary go-s,14. WHEREVER 
YOUR ORDER EXCEEDS £1. 'r.. obtain tIce 
n,axlumm, tenelit, send .:d. for 1:st 

VALVES YOU CAN TRUST' 
A )Ldcers' tartans. D -('lain or 0., .,i, ,o rvrns 
1'ype A It Type A 11 'l'e i" A 1: 

2t26 49 4 3 710:: 3'6 - P:Aao -- 3 - 
dPf,,: 9 8 - 6KG -- 11 9 ER:: I -- 2 6 
'i H6 5 46 6071: 10'9 Ell.' -- 83 
1,13Cí' 59 - 6Q71T126109 Ut-3:' 99 76 

cos - 11'6 6117 86 - ETt\Il - 86 
1;371: - 66 1101(773 -- 16TZ41 -- fie 
,iEliU t 8 6 6\'61ä'1116 -- NT RI; : -- 7 - 

6K7 79 69 I: \"nt: - 98 10o::0: 88 
6E71: 88 - 19116 - 2'9 RK34 23 13 
6K70T 8'8 5 9 051 3 5 -- 1 -l' 1113 6 - 
ELAC 5in. SPEAKERS, h, cart,n.. 13 9. pod 1 -. 

SCREENED CABLE, t,viu. 1'- : single. 91. y 

TOGGLE SWITCHES SPOT.. 1,q,i,wl pack. 9d. 
VALVEHOLDERS. I /Fdu. 8d. LO,. o,nph.'no!, 9d. 

REED & FORD, 2Alig air P ORT 

COMMUNICATIONS RECEIVER 8,1155. 
The famous ex. Bomber Command Receiver 
known the world over to he supreme in its 
class. Covers 5 -wave ranges 18.5 -7.5 mcls, 
7.5 -3.0 me s. 1,500 -600 kc s, 500 -200 ke's. 
200 -75 kc!s. and is easily and simply adapted 
for normal mains use. full details being 
supplied. Aerial tested before despatch, 
these are BRAND NEW AND UNUSED 
IN MAKERS' ORIGINAL TRANSIT 
CASES, ONLY £11 -19.8. 
A few used receivers, also tested working 
before despatch, are available at £7 -19-6. 
A factory made Power Pack. Output Stage 
and Speaker. contained in a black crackled 
cabinet to match the receiver, can be 
supplied at ONLY £5-10 -0. Operates re- 
ceiver immediately. 
DEDUCT 10 - IF PURCHASING RECEIVER 

POWER PACK TOGETHER. 
Please add carriage costs of 10'6 for 
Receiver, and 5- for Power Pack. 
R.F. CNN'S TYPE 28 di 27. The very 
popular variable tuning units. which use 
2 valves KF54'and I DC52. Type 26 covers 
65 -50 mc's (5 -6 metres), and Type 27 covers 
85 -65 mss (3.5 -5 metres" BRAND NEW IN 
MAKERS' CARTONS. ONLY 59'8. 
V1BRATOIt ('NITS. 2 -VOLT TYPE, 
American made, delivers 67 volts at 4.7mA.. 
130 volts at 20 mA.. and 1.4 v. L.T. Easily 
adapted for use with any battery receiver, 
full details being supplied. ONLY 50'- 
(postage 2J. 
9-TOLT TYPE:, made by the National Co. 
of America for use with HRO Communica- 
tion Receivers, supplying 165 volts at RS 

mA., fully smoothed D.C. Complete with 
vibrator and 6X5 rectifier in black crackle 
cabinet. size 7in. x 71in. x 61n. ONLY -39'6 
12 -YOI:r TYPE, made by Masteiadia for 
the Admiralty. Delivers 300 volts at100 mA.. 
and are complete ready for use. BRAND 
NEW IN MAKERS' CARTONS, ONLY 3.T- 
postage. etc., 2 (i). 

MOVING ('OII. METERS 
50 Microamps 21n. Circular ... ... 45'- 
50 Microcamps 2: /in. .,. ... 70'- 

500 Microamps 2in. . .,. ... 171 
600 Milliamps Thermo 2in. Circular 76 
500 Milliamps Thermo 2in. Square ,.. 78 
1'10 Milliamps 21ín. Circular ... ... 171 

20 Amps. 2in. Circular ... ... ... 79 
10 Amps. 2in. ,.. ,,, ... 746 

8-Your RATTER IES. By famous Ameri- 
can makers. These have genuine hard 
rubber rases and are BRAND NEW & UN- 
USED W MAKERS PACKING. Size Ellin. 
long x 81ir,. wide x 7lin. high. ONLY 59'6 
(carriage. etc.. 7 ill. 

209 AMPLIFIER. Ideal for conversion 
into a high gain TV pre -amp. Complete 
with 2 valves EF50. ONLY 15- (postage, 
etc., 1'61. 
TRANSFORMERS E.II.T. Upright mount - 
ing. 
E.H.T. for VCR87 Tube. 2,500v. 5 mA.. 

2v.-0-2v. 1.1 a.. 2v. -0 -2v. I a.... ... 371 
E.H.T. 5,500v. 5 mA.. 2v, 1. a., 2v. 1 a.... 724 
E.H.T. 7,00)'. 5 mA.. 4v. 1 a. ,.. ... 82,6 
Please add 16 per transformer postage. 
bin. MAGNIFYING LENS FOR v('R97 
'1'(.111:. First grade oil filled. ONLY 25'- 
(postage, etc.. 2 -). 
TELESCOPIC .AERIAL. Pulls out of 
metal tube. liln. long to 73in. BRAND 
NEW. ONLY 7 6 (host 10d.). 
GERMANIU-I CRYSTAL DIODES 413 
GANGED POTENTIOMETERS. Double 
50 K. and Double 1 Meg., 7/6 ea. 
CERAMIC 2 -WAS- 3-BANK SWITCUES. 
7'6 ea. 
TItANSFOR M LRS. Manufactured to our 
specification and fully guaranteed. Upright 
mounting. fully shrouded, normal prim- 
aries. 
125v- 0 -425v. 200 ma.. 6.3v. 4 a., 0.3v. 4 a. 

5v. 3 a. ... ... ... ... .. 
i50-0-350v. 169 160 ma., 6.3v, 6 a., 6.3v. 3 a., 

250v.-0-250x. 101 ma.. 6.3v. 6 a.. 5v. 3 a. 32/8 
Please add 1'6 per transformer postage. 
Cash with order, please. and print name and 
address clearly. Amounts given for carriage 
refer to inland only. 

U.E.I. CORPORATION 
138 Gray's I nn Road, London,W.C.1 

(('hone Tl:Rnlinus 7937) 
Open until 1 p.m. Saturdays. We are 

2 mint. from High Illolborn (Chancery 
Lane Station) and 5 retins. by bus Irons 

King's Cross.) 
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters must he accompanied by the name and address of the sender (not necessarily for publication). 

Aerial Improvement 

SIR, -Being one of the unfortunates who cannot 
get more than 25 feet of wire in the air with a 

down lead of 15 feet, I was very interested in the 
recent articles by G3BHJ, on centre-loaded and 
end- loaded antenna.'. 

Acting o:o the information contained in the 
earlier article, 1 have inserted at the " knee " of 
the inverted " L" a coil of 
48 turns on a 3in. former 
(paxolin) making a grand 
total now of 77 feet. The 
improvement in reception 
and transmission on " Top 
Band " is quite amazing 
and I can thoroughly 
recommend BHJ's idea to 
anyone in similar restricted 
circumstances. -R. G. H. 

occasions referred to as the " Poor Man's William- 
son." 

Another point, or delusion of Mr. Vosper is that 
High Fidelity must cost a vast amount of money. 
One of the main components is the output trans - 
former, and the fact that this is potted, does not 
cause an improvement in reproduction. It is the 
amount and quality of the iron that matters. It is 
generally recognised that the ear cannot.detcct dis- 

tortion below 8 per cent. 
Whilst we are aiwáys pleased to assist readers with 

oy voltage, Ina[ Is .64 by 
their technical difficulties, we regret that we are unable ; volume ; the Single Ended 
to supply diagrams or provide instructions for modijiing Hi -Fi Amplifier on the surplus equipment. We cannot supply alternative details other hand has a voltage a for constructional articles which appear in these pages. 

a WE CANNOT UNDERTAKE 70 ANSWER QUERIES distortion of 2 per cent. 
OVER THE TELEPHONE. Ifa postal reply is required This is high compared with a stamped and addressed envelope must be enclosed with ; the Williamson and the the coupon from page iii of cover. 
»........ ..._.. ».........».. »..........» ... ».. »............._ Leak with their 0.1 per 

cent., but it is only 0.04 BAKER (G3IRB, W.13). per cent. by volume of the total output, and t /16th 
of the lowest amount of distortion detectable by the 
average person. One thing that we do agree on, 
however, is that a good speaker is essential. We 
consider that the Single Ended Hi -Fi represents an 
outstanding example of a design that, when properly 
constructed, is the best obtainable at the price. - 
J. S. KENDALL (Kendall & Mousley) (Tipton, 
Staffs.). 

Modifying 1155Rx 
SIR, -It is fairly simple to make the following 

modifications to the 1155 receiver. 
(I) To receive Radio Eireann, fit a three -pole 

two -way switch on the top left -hand corner of the 
front panel. The aerial can then be switched to the 
grid of the first I.F. valve. 

(2) To minimise frequency drift, fit a voltage 
regulator valve VRI50/30 in the base near the last 
I.F. valve. This base formerly held a D.F. valve. 
First remove all the wires to this base, noting that 
pin 7 is L.T. +. Then wire pin 2 to H.T. -, and 
pin 5 to the earthy end of a 3,300 ohm, I -watt resistor 
wired between H.T.+ and the 22k resistor feeding 
the 6K8 oscillator section. The striking voltage of 
185 volts will thus be obtained. 

An 8 -pin Jones plug and socket and two 4 -core 
leads can be made into a very useful lead for opera- 
ting the set on the test bench, away from the power 
pack. -T. G. BELL (Manchester). 

Hi -Fi Amplifier 
SIR, -We feel that we cannot let the letter by Mr. 

J. Vosper go without comment. He \says he 
has heard amplifiers of this type, but as this seems 
to be quite a new design as far as the tone controls 
are concerned, we doubt very much if he has heard 
one in the same class. It has one thing in common 
with the Williamson that very few so- called 
Hi -Fi amplifiers have, and that is a circuit for the 
restoration of the cut of the bass that is made during 
the recordings. This type of tone correction, or 
bass: restoration, is not new to PRACTICAL WIRELESS, 
by any means, it was used in the Low Power Hi -Fi 
Amplifier, an amplifier which I have heard on several 

Pocket Super -regen. 

SIR, -I was very pleased to see E. G. Bulley's 
artjcle on super -regenerators, for I have carried 

out several experiments with this type of circuit 
during the last year. 

Many valves were tried, including such types as 
EF50, EF54, 6K7, 6J7, EC52, etc., all with good 
results, and all strapped as triodes. But the best 
valve found so far, is the B7G -I R5, around which a 
set was built small enough to go into the coat pocket. 
The tuning coil is lin. in diameter, and consists of 
16 turns of 30 s.w.g. enamelled copper, spaced by its 
own diameter. Both trimmer and tuning conden- 
sers are 3 -30 pF. With an 18ín. aerial 'the receiver 
gives excellent results on the 20 -metre Amateur band. 
Many Italians coming in during the day, and then 
perfect reception of local " hams " during the evening -and with what really matters, plenty of volume. 

When built, the tuning condenser should be set 
half mesh, and then with the domestic receiver set to 
the middle of the 20 -metre (14 M /c) band, the 3 -30pF 
trimmer is adjusted until the hiss which will be 
heard in the loudspeaker is at maximum volume, 
the small receiver is then ready to be used. 

It must be remembered, that any deviation from 
the aerial length will necessitate re- trimming.- 
G. J. BAMFORTH (Sheffield). 
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Amplifiers 

SIR, -I was very interested in the single -ended 
amplifier described in the February issue and 

this brought to mind an old controversy regarding 
amplifiers. I remember before the war there used to be 
big battles in one of the magazines concerning the 
respective merits of the push -pull (transformer - 
coupled as well as R.C. coupled) and the parallel 
or single -ended stage. The question of second and 
third harmonic distortion was often thrashed out 
and I wonder why to -day there is such an emphasis 
on the push -pull stage. I notice that the firms which 
specialise in amplifiers for so- called quality reproduc- 
tion all use the R.C. arrangement with tetrodes 
connected as triodes in the output stage. Why not 
go the whole hog and use a really fat triode (I well 
remember the DO.26s and PX.25As) and still feel 
that a good triode in a single -ended output stage 
takes a lot of beating. -G. BerrERTON (Worthing). 

Reminiscences 

S1R, 
-As one of the readers of PRACTICAL WIRELESS 

since 1932 please allow me to send my congratu- 
lations to everyone connected with the issue of the 
journal. Well do I remember those early days of 
" bright emitters," microphone amplifiers, square - 
drawn connecting wire, etc. 

Married life, from 1933, curtailed my activities in 
radio, as also did the war years. in fact, 1 did not 
become really " active " again until about three years 
ago. 

My first task was to start on test gear (with the 
meter in PRACTICAL WIRELESS Service Manual) and 
I have taken a great interest in articles by Dresser, 
Kendall, Paterson, G2FMY, etc. Not that I've built 
them all yet, but I'm pushing on, learning all the 
time. When the new series for beginners is published 

I'll brush up some theory and get practical knowledge 
at the same time. 

I've never yet constructed a PRACTICAL WIRELESS 
set, but hope eventually to make some form of a 
" family " set with pre -set and " free " tuning, also a 
radiogram. The modern quality amplifier in the 
current issue is of interest as an amplifier. 

Other quality amplifier designers, including Lewis 
George and Bonavia Hunt, have stressed the import- 
ance of direct coupling. On page 31 of " High Fidelity 
Radio " the latter says : " Direct coupling is 
responsible for the really beautiful upper frequency 
reproduction. One has only to insert a blocking 
condenser between anode and grid to realise the 
difference." That's why I look doubtfully upon 
C.3 -6 -7 of the Quality Amplifier. However, I may 
still build it, using a 500 volt transformer. It will be 
interesting to see what kind, of feeder is designed ; 

which I hope will at least be of variable selectivity. 
I have tried two T.R.F. circuits and find that they are 
useless locally. Reverting to Bonavia Hunt again, 
I see that he advocates the output valves in parallel - 
not p -p. Perhaps this is merely a personal fad. - 
E. WELLS (York). 

Short -wave Results 

SIR,-1 should like to thank you for the recent 
hints given on short -wave reception. As a result 

of the various notes I have read over the past year I 
have taken up this side of receiving, and find it most 
interesting. I am now building a special short -wave 
receiver and welcome all the information you can 
give for this branch. I know it may sound selfish, 
but I should like to see the short -wave section 
increased to four pages a month. 1 am sure others 
Will not object to that as they are adequately catered 
for in the rest of the pages. 1 think it would be a good 
plan to publish complete receiver designs for this 
particular phase of reception. -G. ROBERTS (Exeter). 

A PERSONAL TWO 
(Continued from page 273) 

same time, a situation which could not be obtained 
with the normal potentiometer in the grid circuit of the 
output valve. 

Heater Circuit 
Since the cabinet is very crowded, and both valves 

generate a fair amount of heat, a filament- transformer 
is used in preference to a dropping- resistor. A model 
giving 6.3 v. at 1.5 a., with a centre -tapped secondary 
costs only about 2s. 6d. more than a .3 a. mains - 
dropper, and is far more efficient. The H.T. is pro- 
vided by a 280 v. 60 mA. metal rectifier, mounted 
on top of the chassis, at one end, as shown in the 
illustration. Smoothing is obtained by a 4.7 K 9, 
1 watt resistor. and an ex- Government 32 -32 pF, 
350 v.w. electrolytic condenser. A 25 ¡IF, 25 v.w. 
condenser is used for the cathode resistor by -pass of 
the EL32 but could be increased to 50 ¡IF if one is to 
hand. The mains on/off switch is incorporated in the 

mains lead, about 9in. from the grommet in the back 

of the set. 
Apart from RI and R2, the values of the resistors 

are not very critical. All others except the low values, 

56-9 and 209, can be obtained from the unit, joining 
several in series if necessary to reach the given value ; 

R3 is given by a block of 100, 100, 50, 50 K 9. All 
powers are or watt except Rl and R2, which are 
1 watt. 

An aluminium container as used for a gross of 
Oxo Cubes provides the chassis. This is quite strong 
enough to bear the weight of the components, even 
with several holes cut in the top to allow for ventila- 
tion, and has the advantage of being soft enough to cut 
with a pair of snips or old scissors. The lid is cut up 
for condenser clips, etc. Bolt holes may be made 
with a bradawl or small screwdriver. 

The minimum inside dimensions of the cabinet are 
Sin. by 6 }in. x 8in., the chassis being supported on 
two runners the tops of which are l in. from the bottom 
of the cabinet. The back of the cabinet is made from 
Hardboard, and is bolted directly to the chassis, the 
whole being retained in the cabinet by two screws 
through the back into the ends of the runners. A 
further piece of Hardboard is screwed to the under- 
side of the runners, thus enclosing the cabinet 
completely. 

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

GEORGE NEWNES, LTD. , 
Tower House, Southampton Street, London, W.C.2. 
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Boost that 
Signal... 
Pre -Amps. Ultra S.W. uses EF54s, with 
Coaxial Input and Output sockets. Power 
Supply input. Broad Band, Slug -tuned for 
use on TV. Frequencies or 10- metres. 
(Valves to suit available), S/- each. 
Chokes, smoothing 20 H. at 60 mA, 8/6 each. 
Chokes 10 H. 60 mA. Shrouded, 2/6 each. 
Chokes, L.T. smoothing 5 ohms, 2/6 each. 
Twin Screened Cable, Heavy 1/- yard. 
Single Screened Cable, Lightweight, 8d. 
yard. 
Belling Lee 5 -pin Plugs and Sockets, 
2/3 pair. 
Black Bakelite Moulded 4 -Pin Plugs and 
Sockets, 1/. pair. 

NORMAN II. FIELD 
The Ham's Shop with the helping hand - 

G3DBL 
Dept. B.S, 68, Hurst St., Birmingham, S 

Best Bay at Britain's 
Sky Champion S2OR, made by the Ameri- -can Hallicrafters Inc. This super receiver covers 550 kc/s to 45 ms's (533 metres to 
61 metres). without any gaps, and has band - spread tuning with a separate vernier dial. Normal controls Include R.F. and Audio Gain, A.V.C. On /Oft, Automatic Noise Limiter. B.F.G. Pitch. Tone and Stand -by switch. A standard mains 200,250 A.C. power pack and speaker is built into the set, and a lack is provided for 'phone use. The set Is complete with all nine valves and ready for operation. Size of the case is 18ín. x 81ín. x 101n., and the appearance is typical 

r. of the well -known Halliorafters receivers. Each set air -tested prior to despatch and 'demonstrated to callers. Price Is only 221. Despatch and packing 10'- extra. American equipment is in short supply -this may be 
' your last chance to secure a receiver of this :type. 
Three Wave Band Coll Paek. - Covers '16-50, 190-550 and 900 -2.000 metres with gram. position for 465 kcs LF.'s. Circuit data provided. Iron -cored coils, tropicalised. 

'. A first-class job. Size 31in. x 21ín. x í11n., single -hole fixing. Price 18/ -. standard 485Kc /s LF.'s for use with the above. Price t1/6 per pair. Special.-Above coil pack and pair I.F.'s for 256 only 
Standard Mains Transformer. -Primary 
200,230/250 volts 50 cycles. Sec. 325-0-325 volts 70 mA., 6.3 volts 2.5 Amps.. 5 volts 2 Amps. Half- shrouded, drop- through, with mains panel. Size 41n. x 3í1n. Brand new at 12/6 each. plus 1/6 post. Miniature Mains Transformer.-210 volts 
SO cycles. Sec. 230.0-230 volts 50 mA., 6.3 volts 2.5 Amps. Upright mounting, size 24in, x 21in. x 3in. Price only 10 / -. plus 1/- post. Brand new. 

(BR 
CHARLES BRITAIN 

(RADIO) LTD. 
I1, Upper Saint Martin's 

Lane. London, W.C.2. TEM 0545 
Shop hours. 9-4 p.m. (e -I p.m. Thursday) 

OPEN ALL DAY SATURDAY 

PRACTICAL WIRELESS 

TWO AND SIX! 
* 3 -Valse 3 -Baud Superhet. Feeder. 
* 4 -Valle 3 -Band S'het. " Norm. 

Hi-Fi. Grant." Feeder. 
* 5 -Valve 3 -Band A.C. Superhet. 
* 5 -Valse 3 -Band .A.C. /D.C. S'het. 
* 6 -Valve 3 -Band A.C. Superhet. 
* 6 -Valse 3 -Rand A.C. /D.C. S'het. 
* 3 -Vatic 2 -Band " Local Station T.R.F. Super Quality Feeder. 
* Feeder Amplifier and Power Pack. 
* Magic Ede Tuning Indicator Unit. 
* Signal Tracer A.C. 
* 5 -Watt Amplifier A.C. 
* 10 -Watt Push-pull Quality Ampli- 

fier, A.C. 
* Signal Generator, A.C. 

Etc., Etc. - 

DETAILS for construction. LARGE circuits, COMPLETE parts lists, and TECHNICAL DESCRIPTIONS, of these famous circuits are some of the good things in store for you in the COMPLETELY NEW 1953 HOME 
CONSTRUCTOR'S HANDBOOK 
Also : Set Building Hints, Servicing Hints, Facts and Formulae, Resistance 
Colour Code, Symbols, etc., etc., AND our current Catalogue. ALL FOR HALF-A-CROWN ! DON'T DELAY, SEND FOR YOUR COPY TO -DAY I I 
(Our apologies to the thousands of Constructors who overwhelmed us with demands for our Book recently. Sup- plies have. been greatly stepped up to meet the phenomenal demand, and delivery is now back to normal.) 

RODING LABORATORIES 
(Dept. PWA), 301. II URN AIRPORT. 

CI f1TCH U RC II, LIANTS. 

WILCO ELECTRONICS 
VALVES. -Guaranteed Govt. surplus. VALVES All Guaranteed- 

299 

CABINETS 
Our latest illustrated catalogue o. ab 

types of Cabinets now available. 

A SPECIAL OFFER 
Walnut Cabinet, complete with punched 
chassis, dial, backplate, drum, drive, spring, 
pointer and cord. 28/6 plus 2/6 p. and p. 

CHASSIS 
A.C., 5 -valve 3 w/b Superhet Radio- 
gram Chassis. Absolutely complete kit 
of parts including wiring diagram, fl0/ls /0. 
Or fully wired and tested, E12!10,'0. 

LEWIS RADIO CO. 
(Dept. K.20), 

120, Green Lanes, Palmers Green, 
London, N.13. BOWes Park 6064 

IRS 10/6 6K7G 8,6 25L6GT 108 ISS 8(- 6K8G 12/8 35LOGT 10:- IT4 8.'- 6L6G 11/8 35Z4GT 8:6 3V4 10'6 6N7G 10/6 807 106 5114G 8:6 6SL7GT 9/6 536 10 6 5Z4G 88 6SN7GT10 /6 DH77 10- 6A('7 5 6 6175G 10/6 EF50 1. 6 6J5GT 6,6 6V6G 8/6 KT6S 116 6J6 12'6 6 G 9/6 W77 106 6J7GT 9.8 12KiIGT 12/6 Z77 11;8. 204, LOWER ADDISCOMBE ROAD, CROYDON. Te!.: ADD 2027 

SPECIAL 
ANNOUNCEMENT 

THE 
"M,S" SERIES OF AMPLIFIERS 
I am happy to be able to announce that the circuits contained in the booklet. The Amateur's Guide to Valve Selection " (published by Messrs. Mullard, Ltd.), ARE NOW AVAILABLE, through kind permission of 

MESSRS MULLARD, LTD. 
in my usual 

SPARKS' DATA SHEET Form. 
THIS UNIQUE INNOVATION, places for the first time in the history of the Radio Amateur. a combination available to every Constructor which surpasses anything yet offered - 
THE FINEST VALVE TECHNI- 
CAL SKILL PLUS THE FINEST 

PRACTICAL DATA SHEET 
Send 24d. stamp for my latest List which gives full details of the above, and time 
27 other tested and guaranteed designs. 

24 hours writs 
41111P 5 - ECL83 11/6 6K7 6;- 41NIPT 5 - EF91 9/6 6K8 10'9 UDLI 4,6 EY51 11/6 5Z4 9/8 .NI114 46 6,17 (262) 4/6 FW4,.50<) 9/6 125PP 5.- OSN7 10/6 
CVdS 5/- VR65 4/6 EA50 2:6 
3X2 4:6 V1166 1/6 954 2/8 
8D2 4/8 SP41 426 1T4 8/6 902 4:8 VRIIS 4/6 1R5 9/- 15D2 5;- VR54 2./8 1St 8/6 KT44 5 - MSPEN 4/6 ls5 8/8 ARô 4,9 EF50 5/- 
KT24 4,9 DET19 2/9 12K3 9/8 
807 9/- 6L6 11/6 5114G 86 
50L6 9i- 3581 10/- KTZ41 
EBC33 10/- 619d 51- (VP4B) 46 
KT61 108 EFd. 9!- 12K8 9'6 APV4 9/6 6Q7 10/- W77 EF80 11,6 6V6 9/6 12K7 10/6 
LOOK -Why waste time building your own set. For only 26 -17 -6 we can supply you with a T.R.F. set housed in a beautiful walnut cabinet. Satisfaction guaranteed. Results guaranteed. Postage 216. SPECIAL OFFER. Dublller Cardboard 
8 mfd.503vw., 2;6 while stocks last. EXTENSION SPEAKER in walnut cabinet with volume control, on_y 396. Post Z -. 
PTE CO -AXIAL PLUG AND SOCKET, 
Bd. per pair. 
SPRAGUE COND. .1- 359vw., 7/3 doz. : 001- 1.000vw., 7.6 doz. ; 5- 350vw., 716 doz. DUBILIER TUBULAR. - .01- 1,003vw., 02- 750vw., 7i6 doz. 
CRYSTAL DIODES. -G.E.C., etc., wire ends. W,Circult, 3/ -. COILS for Crystal Sets, W /Circuit, 1.6. 
SPEAKERS. PeM.15lin. Plessey, 15 9. 51n. Elac, 14' -. Olin. Elan, 14/6. Postage 16 per speaker. 
('OLVERN W. W POTS.-1 k., 2 k., 10 k. To clear, 2r3- 
For a Short Period 
EF91 i Z77- 6AMO), 7,'6. IRS (DEIS), 7/8. 

\Crate now to 
L. ORMOND SPARKS (M) REX RADIO 37, LOUIS STREET, 
48A HIGH S'P., SW- ANALE, DUICSI,C LEEDS,T. 

New Catalogue Ready. 

www.americanradiohistory.com

www.americanradiohistory.com


300 PRACTICAL WIRELESS May, 1953 

LYONS RADIO 
LTD. 

3' GOLDHAWK ROAD, Dept. M.P. 

SHEPHERDS BUSH, LONDON, W.12. 

Telephone : SHEpherds Bush 1729 

MILLIA M'SIETFRS. Moving coil 0'10 mA., 
21ís. square bakelite cased flush panel 
mounting type. Supplied mounted on the 
front panel of a neat metal case approx. 
51 x 51 x Sins. A double pole double thro. 
switch, a non -locking wafer switch and a 
12 -point plug are fitted on the same panel. 
New condition. PRICE 10.6. post 1 6. 
METAL MIND: DETECTORS. This 
detector gives warning of the presence of 
metal objects in timber, water or under - 

applications 
there are this equipment can 

be used in addition to its original one. 
We supply them complete in strong wood 
transit case, the principal items being an 
A.F. amplifier employing 3 ARP12's (VP23) 
valves mounted, with battery space, in 
metal case 11 x 11 x 4)ins., search coils, 
control box pole front and rear sections. 
high resistance headphones. etc. Power 
requirements are 60 -90 v. H.T. and 6 " S "- 
type 1.5 v. cells for L.T. (Not supplied.) 
Condition is as new and unused with in- 
struction data included. PRICE £3.12.6, 
carriage 10 6. 
6 VOLT VIBRATORS. Standard 4 -pin 
U.X. base Mallory type in brand new con 
ditlon and working order. PRICE 10-, 
post paid. 
THIS MONTH'S VERY SI'E(' I A 1.OFFER. 
A cathode -ray tube type VCR97 (TV picture 
tested), 10 valves (6 VR65's. 3 VR54's. 
1 VR92), pots., H.V. condensers, resistors, 
spindle couplers, extension spindles. slug - 
tuned coils and dozens of other useful 
components all mounted on neat metal 
chassis and fitting into case 19 x 9 x 7ins. 
Condition as new and unused, supplied in 
maker's transit cases. All this embodied 
in INDICATOR UNITS, 7'Yl'E 96. PRICE 
ONLY 5918, or less valves fitted with C.R. 
tube. PRICE 45, -. Carriage in each case, 6 6. 

MAZEL PURCHASES ! 
RADIO VALVES 

Any obsolete or 
number. Test 
Recorders, etc. 

Spot cash paid. 

MAZEL RADIO, 134, London 
Road, Manchester, I. Ardwick 3505 

New types. Any 
Equipment. Tape 

ELECTRAD 
RADIO 

VALVE BARGAINS. - 6AK5. EL9I, 
EC9I, 807, 8/6 : 616, EF9I, 9/ -: 6C4, EF92, 
EAC91, ' 

3 
6K8, 6F33, I2AX7, 12AT7, 

126 
7; 

AGS,AHL23DD '6/- VP23, STA; 

9001, 4/- ; EASO, 1/9. 

ELECTROLYTICS.- T.M.C. Can 81-16 
mfd, 450V., 3/- ea. or 4 for 10/-. 

VOLUME CONTROLS. -'- meg. with 
switch, tong spindles, 4/ -. 

Postage 9d, on orders under E2. 

69, HIGH STREET, 

BELFAST 
Amateur 

TUE INNCCOMPARAB 
Enthusiasts 

E 

GLOBE -KING 
SINGLE VALVE 

WORLD -WIDE 
S. 

RANG E 
: 

1V 00 
METRES CRYSTAL -CLEAR NOISH:- 
FREE 
BAND 

RECEPTION 
N TUNN 

ELECTRICAL 
EX- 

TREMELY LOW RUNNING COSTS 
Catalogue Free. Stamp for postage. 

JOHNSONS (RADIO) 
48, FRIAR SZREET, WORCESTER 

The "Fluxite Quina' at Work 
" Pass the FLUXITE 1 Stop gawking 

you two 
I've a real tricky job here to do 

Up this stack 1 shall pop 
To plant this on the top 

And stop chimneys blocking our view I " 

See that FLUXITE SOLDERING PASTE 
is always by you- in'the house -gar- 
age- workshop- wherever speed}- sol- 
dering is needed. Used for over 40 y)^u's 
in Government works and by leading 
engineers and manufacturers. Of all 
ironmongers -iu tins, from 1/- up- 
wards. 

FLaITXITE 
SOLDERING PASTE 

A Staunch Companion to Fluxite 
Soldering Fluid. 

sIMPLIFII:s ALL SOLDERING 
Write for Book on the Art of " SOFT " 
Soldering and for leaflets on CASE- 
HARDENING STEEL and TEMPERING 
TOOLS with FLIJXITE. Price 1)d. each. 

FLU :KITE Ltd.. 
Bermondsey Street, London, S.E.1. 

YOU 
can become 
a well -paid 

RADIO 
ENGIÑEER 

ARMY CARBON MICROPHONES, com- 
plete with switch, 5'9. Matched trans- 
former. 48. 
A.('.'D.C. T.R.E. kit, L. and M. hand. 
complete with beautiful polished wood 
cabinet and 51n. speaker, £815 -. 

TR1198 CIRCUIT AND CONVERSION 
DATA, 1/3. Any C.R.T. Unit to Oscillo- 
scope, 2/9. 
GERMANIUM DIODES, 39. 
P.M. SPEAKERS, (:oodmans Bin., 20' -. 
5in., 14'6 811n., 18'8. 10ín. Plessey, 
296. 
FI:1.1ìN1('M RECTIFIERS. F.W. 6 or 12v. 
4 A ., PB - : 6 A., 30:- : 3 A., 141 : 1 A.. 
8 6 ; 24v. 2 A., 30'- : 250v. 100 mA. H. W.. 
9 - : 80 mA.. 8 8 : 240v. 300 mA. F.W.. IS'6. 
'i'lt ANSFORMERS, 200 -240 volts, tapped 
3- 4- 5- 6- 8- 9- 10- 12- 15- IB -20 -24 and '30 volts 

I 
at 2 A., 21)6. One year guarantee. 
TYPE 18 TRANS. CHASSIS, clean condi- 

Itiun, partly stripped, 86 to clear. 
MC MICROPHONES AND TRANS - 
FORMERS, 14 -, 
Tic -N'.U. PHONES, Low Resistance. 8/6. 

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. 

Te & C. RADIO COLLEGE 
--Post in unsealed envelope, 1.l -d. postage-- 

To : T. & C. RADIO COLLEGE, 
36, Northfield Road, 

Ringwood, Hante. 

MORRO 

NAME 

ADDRESS 

P5/53 

MINIATURE VALVES. New. CK512AX, 
9'- : 9001, 9002, 9003. 7'8 : 6AG5. 10(6 
1 S4. 155. 1T4, IRS. 10 13: 6AL5, 8'8 1 12AT7, 
SAMS, DH77. BATS, EY51, 6BE6, 12/8. 
NEW VALVES. 35Z4. 35L6, 2524. 25L6, 
U281, VP4B, 1750, 5Y3GT, 6K7GT, 6V6GT, 
1116 : 6K8GT, 11726, 1216. 
0.500, MIC'ROAMMITERS 21n., 

MULTLMETER KIT. 21in. M/c calibrated 
meter. D.C. Volts 0 -3 -30 -150 -300 and 600. 
mA. 0-60. Black ebonite case. Also reads 
05,000 ohms with liv. battery. 24'6. 
4ft. AERIAL RODS, 3 sections, 5!8. 
Base 3'-. 

ALL POST PAID IN U.K. 

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

'Phone : Park 6026 

R E P 
HIGH GAIN DUAL 
RANGE COIL WITH 

REACTION. 
Complete with 2 Battery 

and 2 Mains Circuits. 
PRICE 4/- Post 3d. 
(Trade Supplied.) 

RADIO EXPERIMENTAL 
PRODUCTS LTD. 

33. Mock Park Street. Coventry. 

STAN WILLETTS 
43. SPON LANE, WEST BROMWICH, 
S'T'AFFS. and 111, 111611 ST., BLACK- 

HEATH, BIRMINGHAM 
R1132A 11.I1.F. RECEIVER. Complete 
with 10 valves. in transit cases, mint condi- 
tion. 89 -, Post 86. 
GERMANIUMXTAL DIODES, 2- each. 
500 ohms. 10 watt IV W POTS, 2 6. 
1 MA METER RECTIFIERS. New, 5/6. 
1T4, 1R5, 1S5, 1S4 or 3S4. Brand new, 2918 
set or 79 each, post 6d. 
VALVES, Brand New : úV6, 6P6, 651,17. 
35L6, EL91, MÚ14, EF92, 811 each. 60(7, 
6J7, EF50, EL32, VT52, 5 :9 each. 954, 
RK34, 2634, EA50. 1256. 19 each. 6AK5, 
7.8. 306. 3'6. R17, 12 6. 803. 7'8. ATP9, 
3 6. KTZ4I, 4'8. EC52, 4/0. Post extra. 
TEST SET 74A. complete with VCR139A. 
5 -SP61, 554, VÚ120, CV6, 615, 607. EA50, 
for use on A.C. mains, £8'15' -, post 9/6. 
OUTPUT TRANSFORMERS, 321, 55-1. 
80-1. 60 m a. Brand new. 3'11, post 9d. 
THROAT MIC new, 1i11 pair, post 45. 
1, 2 and I Meg. POTS, 1/6 each. post 4d. 

For high and low voltage 
testing : -1 -30 and 100 -850 
colts A.C. or D.C. Write 
for interesting leaflet 
29F. 
STAND C730 B.I.F. 

Castle Bromwich 

RUNBAKN MANCHESTER 
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News from the 1 trade 
A New Collard Pickup 
'COLLARD, LTD., have introduced their new 

" Studio " pickup which is the complete answer 
to the present -day pickup problems relative to the 
reproduction of long- playing gramophone records. 

The pickups, which are of the high- fidelity crystal 

The new Collard Pick -up. 

type, are impregnated by a special process and a 
complete guarantee is given for use under tropical 
onditions. This, as far as we can trace, is the first 

time that such a guarantee has been given for a 
crystal pickup. 

Two types are available : 

Type " O °' for normal receivers and amplifiers. 
Type " P " for amplifiers with pre -amp stages and 

filters. 
Both types will operate perfectly at a standard 

'needle point pressure of 7} grams for long -playing 
records and standard records, but needle point 

'pressures as low as 3 grams can be used successfully 
with long- playing records. 

Both cartridges are equipped with special stylii 
-which require no special knowledge for needle change. 
Stylii changes can be effected in a few seconds. The 
stylii in each pickup have very low 
inertia values, in consequence of 
which records can be played at the 
very low needle point pressure 
already quoted. 

The type " O " cartridge is inner 
Compensated, in other words, no 
special filters are required, and it 
has an output sufficient for all 
standard amplifiers. 

Type " P," however, is a constant 
velocity type and pre -amplification 
Will be necessary. 

The Type " O," has a range of 
from 25 to 10,000 c.p.s. with an 
,output of .6 volts at 1,000 c.p.s. on 

' t8 r.p.m. records, and Type " P " 
bas a range of 25 to 12,000 c.p.s, 
with an output of .15 volts at 1,000 
.c.p.s. on 78 r.p.m. records. 

Extensive tests have proved that 
these pickups will track any long - 
'playing record yet manufactured, 
including alt those records in which 
tracking difficulties have been ex- 
perienced with other types of 

pickups, and it is felt that the introduction of this 
particular pickup is of inestimable value to the correct 
reproduction of long- playing records. 

Selling prices have been kept to a minimum and 
the retail price of either type (including tax) is £4 Os.8d. 
including pickup arm with twin ball- bearing base. 
Both pickups are attractively boxed for display 
purposes. 

The cartridges, including mounting hardware, 
are also available as replacements for all cartridges 
with standard hole fixings at a price (including tax) 
of £2 6s. Od.- Collaro, Ltd., Ripple Works, By -Pass 
Road, Barking, Essex. 

New H.M.V. De -luxe Radiogram 
" HIS MASTER'S VOICE " announce a new 

de -luxe high- fidelity radiogramophone with 
special appeal to the music lover and the short -wave 
listener. 

This new instrument was seen for the first time 
at the Ideal Home Exhibition. 

Known as Model 1617A this instrument incor- 
porates a nine- valve, 10- waveband receiver and a 
three -speed auto -gramophone of the very latest 
type ; its outstanding features are : Ten wavebands ; 
8 -watt push -pull output stage ; separate bass and 
treble tone controls, plus a special circuit for maintain- 
ing a constant sound level for all settings of the bass 
control ; 131in. elliptical loudspeaker with aluminium 
centre cone for extended high- frequency response ; 

latest type three -speed auto -mechanism. 
Price, 160 gns., including Purchase Tax. 

H.M.V. Model 1617A in a domestic setting. 
w Preedeal Wireless," George Newoss, Ltd.. 

Editorial 
wer Home, tSouthampton Street, Strand, W.C.E. 'Phone : Temple Ear 6363. Telegrams : Hewn, Rand. London. Registered M the O.P.O. for traaemiuion by Canadian Magazine Poet. The Editor wilt be pleased to consider articles of a practical nature suitable for publication in ' Practical Wireless." Such articles should be wrltletw 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 ma iu.script.+:, 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 Peones. 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 gi*ve no warranty that apparatus described in our columns is not the subject of letters patent. 

cd7 ïtgr,t 
in all drawings. photographs and articles published in ' Practical Wireless " is specifically reserved throughout the countries Wirelg,a or to the Berne Convention and the L.S.A. Reproductions or imitations of tiny of these are therefore expressly forbidden. " Practical ess " incorporates " Amateur Wireless." 
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BOOKS 

AMERICAN MAGAZINES, 1 year 
incl., Audio Engineering," 28/6; 

High Fidelity," 43/ -. " Radio Elec- 
tronics," 32/3, etc. Send for free 
booklet. WILLEN LTD. (Dept. 40), 
101, Fleet St., London, E.C.4. 

1.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. 

THE SHORT WAVE MAGAZINE 
will keep you in close touch with all 
that is worth while in Short Wave 
Radio, whether you are a listener, 
an experimenter or an amateur 
transmitter. Annual subscription 
24/ -. THE SHORT WAVE MAGA- 
ZINE, LTD.. 55. Victoria Street. 
London, S.W.1. 

BOOKLETS: " How to Use Ex -Gov. 
Lenses and Prisms," Nos. 1 and 2, 
price 2/6 ea. Ex -Gov. Optical lists 
free for s.a.e. H. ENGLISH, Ray- 
leigh Rd., Hutton. Brentwood, Essex. 

FREE. -Booklet, " Fundamentals of 
Television Servicing for Beginners." 
Send s,a.e. for lists and booklet. 
R. E. HOPE. 6, Grange Rd., Thorn- 
ton Heath, Surrey. 

RECEIVERS & COMPONENTS 

AMATEUR selling up. Quantity of 
Components. Valves. etc.; bargain' 
prices. Send s.a.e. for list. KNOX, 
108, Elthorne Ave., Hanwell, W.7. 

RADIO AND T.V. Components. 
B.V.A. Valves, Chassis, Instrument 
Cases, Laboratory Equipment. Quick 
postal service. KENDALL AND 
MOUSLEY, 99, Dudley Port, Tipton, 
Staffs. 

OSMOR for really efficient coils, coil - 
packs, and all radio components, 
as specified for many " Practical 
Wireless " circuits. See our advert. 
on page 243 of this issue for free 
circuit offer, or send 5d. stamp to 
address below. OSMOR RADIO 
PRODUCTS LTD. (Dept. PC3), 
Borough Hill, Croydon, Surrey. (Tel.: 
Croydon 5148/9.) 

BUILD A S'HET for £6 ar a T.R.F. 
for £5/51, complete with all valves 
and cabinet; book of concise instruc- 
tions on both. 1/6 post free. Coils 
type "P " 2/3, " Q 2/9, T.R.F. 5/6 
pr.; Multicore Solder, 2/6 dz. yds.; 
S:eeving, 1/- dz. yds.; 1 meg Vol. Con. 
D/P sw. std. spindle, 41- ; 0.1 x 500 
Tub. Condensers, 41d. ea.. 4/- dz.; 
Electrolytic Ali can, std. size, guaran- 
teed. 1/9 ea., 18/- dz.; H Q Midget 
LF.T.s. 465 KC, 8/6 pr.; many other 
bargains. -Latest list 3d. Min. P & P 
1 / -. SUSSEX ELECTRONICS, LTD., 
Princes Street, Brighton. 

- EVERYTHING for radio construc- 
tors, Condensers, Coils, Valves. Re- 
sistors, etc. Send stamp for list. 
SMITH, 98, West End Road, More- 
cambe. Quick service. 
BVBG AND GT, matched in pairs, 
new, boxed, 17/- per pair; p. and p. 
1 / -. R. J. COOPER, 32, South End. 
Croydon, Surrey. 
NEW 6v. VIB Packs, 150v, 40 ma, 
smoothed D.C.. Sin. x Sin. x lin.. 
25/ -; post 1/3. AUTO -RADIO. Bath 
Drive, Bath Rd., Wolverhampton. 

RATES : 5/- per line or part 
thereof, average five words to line, 
minimum 2 lines.- Box No. 1 - extra. 
Adv,'rtisemcnts must be prepaid 
and addressed to Advertisement 
Manager, " Practical Wireless," 
Tower House. Southampton St., 
Strand, London, W.C.2. 

ELECTROLYTICS, capacity. voltage, 
size, type of mounting; price post 
paid, in that order: 400, 6v, 1 x 2, 
lug, 2/3; 250 + 250, 6v. 1 x 2, lug, 
2/6; 500 + 500, 6v. 1 x 3, lug, 2/6; 
40 + 40, 150v, 1; x 2, clip, 3 /; 40, 
I50v, 1 x 2, clip, 2/6; 20 + 20, 275v, 
1 x 2, lug, 3/6; 16 + 32, 275v, 1 x 
2, lug, 3/6; 16 + 16, 275v, 1 x 2, 
clip, 3/6: 32 + 32, 275v + 50mf 25v, 
1 x 3, lug, 4/ -; 60 + 100, 275v, 11 x 
3, lug, 5/6; 100, 275v, 11 x 2, clip, 
3/9; 32 ± 12, 350v, 11 x 2, clip, 
4/6; 16 + 16 + 16, 350v, 15 x 2. clip, 
5/; 40 + 40 + 20, 350v, 11 x 3, lug, 
5 /; 16, 350v, á x 2, lug, 21'; 40 + 
40. 300v, 1 x 3, lug, 4/ -: 10, 450v, 
1 x 2, lug, 21; 16, 450v, ' x 2, 3/ -; 
20. 450v, 1 x 2, lug, 2/9; 32, 450/ 
525v, 11 x 2, clip, 4/; 16 + 16, 450v, 
11 x 2, clip, 5/6; 32 + 32, 450v, 11 x 
3, clip, 5/9; 30 + 30, 450v. + 20mf, 
25v, 1 x 3, lug. 5/8; 15 + 15, 450v, 
+ 20mf 25v, 11 x 3. lug, 5/3; 200, 
6v, X 1g, clip, 2/ -; 100, 12v, 1 x 
1g, wire, 1/9; 150, 25v, á x 18, clip, 
2/; 250, 12v, 1 x 11, wire, 2/3; 350, 
25v. 1 x 24, clip, 2/6; 16 + 16, 450v, 

x 2, clip, 4/ -; 40 + 40. 275v, 11 x 
2, clip, 3/6; 16 + 32, 450/525v, 11 x 2, 
clip, 5/6; 24 + 24 + 16. 350/425v, 11 
x 2, clip, 4/9; 60 + 200, 275/350v 
14 x 45, clip. 6/6; 1000, 12v, 1 x 
21, clip, 2/9; 4, 150 v, 1 x 1/i, clip, 
1/1; 60 + 100, 350/425v, 11 x 44, 
clip. 6/6; 500, 12v, 11 x 21, clip, 2/6; 
8, 350v,á x 2, 2/'; 6000. 12v, if x 44, 
lug, 4/6; 100 + 200, 275/350v, 14 x 
44, 8/6; 100 -/- 175, 275/350v, 1; x 
44, clip, 6 /; 8 -I- 16 + 16, 450/525v, 
11 x 2, lug, 5/9; 32 + 32, 350/425v, 
11 x 2, clip, 5/; 2000, 6v, I x 3, 
clip, 3/3; 8 + 16. 450/525v, 1 x 2, 
clip, 4/3; 2, 450/525v, á x 15, tag, 
1/6; 2, 350v, I x 11, tag. 1/3; 8, 350/ 
425v. á x 2, clip. 2/ -; 16 + 32 + 8. 
450/525, 11 x 35 lug, 5 /9, All are Ali 
cans; some with sleeve; all new 
stock; all voltages WKO, with surge v 
where marked. Television ! Set of 3 
Components, comprising line output 
trans, with E.H.T. winding, to give 
7Kv, using EY51 (heater winding 
for EY51 also included), and fitted 
with width control. Scanning coils, 
low impedance line and frame, focus 
coil, optional high (10,000!?) or low 
(200 D). Set of 3, 42/ -, plus 2/- post- 
age. Diagram of line trans. sup- 
plied. RADIO CLEARANCE LIMITED. 
27, Tottenham Court Road. London, 
W.I. (Telephone: Museum 9188.1 

SPECIAL OFFER. - New, surplus 
0.1 /500v, D.C.W. Tubulars, 3/6 doz.; 
post 6d.; 4 doz., 10/6; post paid; 
quotes for quantities. MELHUISH, 
315, Ewell Rd., Tolworth, Surrey. 
TV WITHOUT MAINS, picture equal 
to mains supply, as supplied to the 
B.B.C., special Chorehorse AC /DC 
petrol electric generators, self- start- 
ing, self- contained, compact, AC 
voltage, 220/250, 50/60 cycles, 250/350 
watts; will also run radios, vacuum 
cleaners. small tools, etc.; DC output 
will charge batteries for permanent 
lighting; price £47/10/, plus 10 /- 
delivery. Below. 

STORAGE BATTERIES, finest possible 
Specification, dry, uncharged, 12v, 
75 AH heavy duty, 19 plates, separate 
cells, in hardwood cases; price 
£7/17/6, delivery 9/6; 6v 90 AH, 15 
plates, hard rubber cells, also suit- 
able for cars. tractors, lorries; price 
£3/7/6, delivery 7'6. TEDDINGTON 
ENGINEERING CO., LTD., Dept. 
" C," High Street, Teddington, Middx. 

PORTABLE MASTS, complete assem- 
blies, including guys, bases and 
pickets; all rustproofed; 5ft, sections; 
stable in highest winds; 25ft. set 
601 -, 30ft. 67/6, 35ft. 751 -; carriage 
paid; from POST- MARINE, The 
Willows, Windsor. 
WALNUT Radiogram Cabinets. Stamp 
details. E. WISKER. 501, Hale End 
Road, Highams Park, E.4. 

S.T.C. Battery Charger, A.0 200/ 
250v. 12v.. 15a. with meters. £12/10i- 
p.pd S.A.E. for Bargain List of 
Electrical Gear. LAWRENCE, 134. 
Cranley Gardens, N.10. 

CONSTRUCT your own modern crys- 
tal radio; complete kit: instructions. 
8 /-, TECHNICAL ENTERPRISES. 3. 
Tennyson Road, London, S.W.19 
(post only 

EDUCATIONAL 

RADIO OFFICERS urgently reqd. We 
train most in shortest period. Train- 
ing fees payable after appointments 
Seed. Scholarships available. 
Boarders accepted. 2d. stamp for 
Prospectus. Wireless College, Colwyn 
Bay. 

WIRELESS.- Evening Class instruc- 
tion for P.M.G. Certificate of Pro- 
ficiency and Amateur Wireless Licence. 
Morse instruction only, if required, 
also postal courses, Apply B.S.T. 
LTD., 179, Clapham Rd., London, 
5.W.9. 
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 
seven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

A.M.I.MECH.E., A.M.Brit.I.R.E. CiY, 
and Guilds, etc., on ' no pass -il 
fee " terms; over 9551 successes. Foi 
details of exams. and courses in all 
branches of engineering, building. 
etc., write for 144 -page handbook. - 
free. B.LE.T. !Dept.- 242B). 17. 
Stratford Place, London, W.I. 
FREE I Brochure giving details Of 
Home Study Training in Radio. 
Television, and all branches of Elec- 
tronics. Courses for the hobby 
enthusiast or for those aiming at the 
A.M.Brit.I.R.E., City and Guilds 
Telecommunications, R.T.E.B., and 
other professional examinations. Train 
with the College operated by Britain's 
la r g e s t electronic organisation. 
Moderate fees. Write to E.M.I. 
INSTITUTES, Postal Division, Dept. 
PW28, 43, Grove Park Road, London. 
W.4. (Associated with H.M.V.) 
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 WIREI.FSS 
SCHOOL, 21, Manor Gardens, London. 
N.7. (Tel.: ARC. 3694.) 

WORLD TRAVEL and Adventure in 
the Merchant Navy. -Young men, 15 
years upwards, required for training 
in 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 condidates will be entered as 
officers and must be prepared to sail 
to all parts of the world. Low train- 
ing fees. Send 1/- P.O. for Prospec- 
tus to OVERSEAS HOUSE (Dept. 
P.W.), Brooks' Bar, Manchester, 16. 
(Tel.: MOSs -side 2047.) 
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WEYMOUTH COIL PACKS, S.M.L.O., 
465K6/4 IF., size 3i x 3 x 1 #, one 
hole fixing, complete with cct. and 
instructions; half price, 25/ -; brand 
new Meter Switches, 8 banks, 1 -pole, 
11 -way each bank, 7/6; 2 -pole 2 -way, 
Miniature type, 1/6; Bulgin type 
panel mounting Signal Lamps, fit 
¡in. ,hole, red, white or green, 2/6; 
Ceramic stand -off Insulators. ¡in. 
long, 6BA fixing. 1 /- per doz.; Exten- 
sion Speaker Cabinets, high gloss 
veneer, for 6?.in, speaker, 18/6; 
6 #in. Speaker 17/8; both together, 
32/6. Are you on our mailing list ? 
If not write for a free copy of our 
list to -day. SERVIO RADIO, 156 -8, 
Merton Rd., Wimbledon, S.W.19. 
(Phone: LIB. 6525.1 

WALNUT Radiogram Cabinets of distinction, stamp details. R. SHAW, 
69, Fairlop Rd.. E.11. 

TELEVISION Aerial Mast Brackets, 
all types, or manufactured to your design; competitive prices; immediate 
delivery. Also enquiries invited for 
S beet Metal and Press Work. C.B.F., 

USTRIES, LTD., Watts Lane, 
eddington. 

TAPE RECORDINGS, ETC. 

THE NEW LINE -A -TONE Tape Re- 
dgrding Panel, no threading of tape, 

st forward and rewind, 3 speeds, 
omplete freedom from wow or flutter; in fact this panel embodies ill the requirements of the profes- 

sional recordist. The price still Stains at £20. Place your order 
early.. MORECAMBE SOUND SER- 
V CE, "Sealand Works," Cross Cop, 

orecambe. 

ASTRAL 
Dual -wave H.F. coil as used in original 
m dels, Summer All -Dry Portable, B7G 

p 
y. Miniatures, Modern I- and 2- Valver, etc., 
3; Post and packing, 3d. " K " type 
pits as used in original model. A.C. band 

pass 3, 3/3 per coil. TRF Coils for 3 band 
all -dry 3. April, 1953 " P. W. " 6/6 pair. 

T. G. HOWELL, 
29, McWilliam Road, Brighton, 7. 

:Television, Radio, 
Record CABINETS 
MADE TO ORDER 

ANY SIZE OR FINISH 
CALL OR SEND DRAWINGS 

FOR QUOTATION 

B. KOSKIE 
(DEPT. C.) 

72 -76 Leather Lane, 
Holborn, E.C.1 

Pitone : HOLborn 4777 

Lawrence Prices are "smashing " ! ! 

,Transformers, Rectifiers, Valves, Rotary 
Converters, Wavemeters. S.A.E. for 
Bargains list for Railway Modeller's 
Books. 

' LAWRENCE FRANKEL MAIL 
ORDER, 

134, Cranley Gardens, N.10, 
Tudor 1404. 

SERVICE SHEETS for hire; reason- 
able charges; s.a.e. for particulars to 
W. J. HERBERT, 118, Gelli Road, 
Gelb. Pentre, Rhondda, Glam. 

VALVES 
WINWOOD for value. Brand new 
Valves, 1T4, 1S4, 1S5, 1R5, 3S4, or 
3V4, set of 4 types, 28/6; 5Z4, 6V6. 
6K7, 6Q7, 6K8, set of 5 types, 42/6; 
1H5, 9/6; DF33, 14/.; 105, 7/6; 6F6, 
7/6; 12J5, 4/6; SP61, 4/6; EL38, 14/6; 
EBC33, 8/6; ECL80, 9 / -; EF91, 8 / -; 
EB91, 6/6; EF80, 9/ -; PY80, 9 / -; 
25L6, 9/ -; PL33, 12/; PL38, 13/8. 
Full list available. Speakers, Con- 
trols, etc., at the lowest prices in all 
London. Send to -day for free list. 
WINWOOD, 12, Carnarvon Rd.. 
London, E.10. (Mail only.l 
NEW VALVES WANTED, small or 
large quantities; all Television Valves 
and ECL80, EF80. EBC33, FN4 /500, 
VÚ39, 65 .17, 6V6, 6K8, 524, etc., etc. 
Prompt cash, WM. CARVIS, 103, 
North Street, Leeds, 7. 

" VIEWMASTER " Valves, exact to 
specification, guaranteed new and 
boxed, comprising 5' EF50, 1 6P25, 
1 KT61. 1 EBC33, 1 EB91, 2 6K25, 
1 6P28, set of 12, £6/2/6; with EY51, 
10/- extra (post and insurance. 2/ -); 
6AM6, EF91, 6F12, Z77, 8D3, W77, 
EF92, 7/9; EB91, 6AL5, HVR2A, 619; 
1S5, 1R5, 1T4, 3S4, 3V4, 1S4, 6F6G, 
KT63, 6V6G, Pen46, EF39, EC91, EFB, 
EF50, 7C5, 7C6. 7B7, 7H7, 7S7, 7/6; 
5Z4G, 5Ú4G, MÚ14, U22, U78, 7Y4, 
DH77, 6AT6, EBC33, I0F1, 6F15, 8/6; 
PZ30, PL38, EL38, GZ32, 17/6; N78, 
16/6; 6K25, 6P25, ÚL46, CL33, PL33, 
13/8; ECC91,EF42, ÚF42, EBF80, UBF80, 
U37, R.16, PLB3; DK32, 1A7G, 20L1, 
6C9, 12/ -; PL81, PL82, PY81, UAF42, 
10F9, 1OLD11, 6LD20, 10C1, 11/- 
ECL80. EF80, EY51, BKBGT, 
12K8GT, UBC41, UCH42, EL41, 
6F14, 10P13, PY80, 10/8; 25Z6GT, 
PY82, EZ40, 13119, EF41, ECH42, 
EBC41, DL35. 1C5G,DAC32, 11-15G, 10/ -; 
6SN7GT, 12AT7. I2AU7, 12AX7, EL91, 
6AM5, N7'1, 6Q7GT, 12Q7GT, 12K7GT, 
9 /6; 1350, 5Y3G, 80, 25L6GT, 35L6GT, 
50L6GT, 35Z4GT, 6V6Gt, U404, 
17Y41, UF41, 9 / -; 6K7G, 5/9. All new 
and boxed. Postage 4d. per valve 
extra. READERS RADIO, 24, Colberg 
Place, Stamford Hill, London, N.16. 

A. T. SALLIS 
93, North Road, Brighton, Sussex. 

Phone : Brighton 25806. 
Stud Switches, including shunt resistances 
for use with 5 ma. motor movement. 2;- 
each. Post 11d. 
Uniselectors, Minor Type. 2 banks of 10 
contacts, will operate from 24 v. or 12 v. 
with slight adjustment, has electro- 
magnetic release when wipers reach end 
of the bank. Resistance of drive coil 50 
ohms, release coil 70 ohms. These are 
ideal for sequence switching, model radio 
control, telephone exchanges, etc. Used, 
but new condition, 25' -. Post 1 /6. 
Gun Firing Switch. Bakelite, pistol -grip 
handle with thumb switch. Ideal for drills, 
hair dryers, etc. Price 2:6 Postage 9d. 
Aerial Coupling Unit. Contains vario- 
meter 2in. round thermo-ammeter reading 
0-350 m.a. All contained in neat aluminium 
box Sin. x 51n. a 5in. with a Sin. x 5fn. x lin. 
lid. Complete with carrying strap. Price 
8;6. Post 1,9. 
Our new list, No. 9, containing over 400 
er- Government items, is now available, price 

6d. inland, 1/6 Oversees Air Mail. 

BENTLEY ACOUSTICS LTD. 
38, Chalcot Read, N.W.1. PRlmrose 9090. 
6X5 12SQ7 8;6 12A137 9'- 
7X6 7,- OZ4 6,8 6Q7 9!- 
7S7 - 6SA7 7'6 6IMP 61 
7Y4 6L7 8 6 807 8,6 
7C5 6SJ7 6 6 5Z4 5,- 
6SI,7 81- 6K7 46 5U4 8.6 
6SN7 81 635 46 6SK7 5;6 
6AC7 5,'- 6K6 7:6 12AT7 9.'- 

All Guaranteed. Post 6d. 

ORGAN KEYBOARDS, 3- octave, on 
solid base; 19 by 4ií1.; no key con- tacts; professional job; ebony and 
ivorine finish; £4/15/; carriage paid 
G.B. Send now to CIRCUITS & 
SUPPLIES, 10, Duke St., Darlington, 
Co. Durham. 

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 aged 18 -59, inclusive, unless he or she, or the employment, 
is excepted from the provisions of the Notifica- don of Vacancies Order, 1952. 
RADIO (METEOROLOGICAL) 
MECHANICS required by Meteoro- logical Office. Qualifications: Basic 
knowledge of radio and radar and experience in maintenance /operation 
of radar equipment including oscillo- 
scopes. Successful applicants serve, 
in U.K. and overseas. Commencing London wage £7/17/8 at age 25 or over, rising annually to £9/10/8. Deduction of 3/- for each year below 
25. Overtime, night duty allowances, 
etc. Promotion prospects. Apply to: BOROUGH EMPLOYMENT EX- 
CHANGE (Dept. P.W:2), '236, 
Walworth Road, London, S.E.17. 

JUNIOR DESIGNER -DRAUGHTSMAN 
of exceptional ability, keen on developing gadgets, required by London laboratory equipment com- pany. Thorough workshop experience more important than immaculate draughtsmanship. A degree or higher National Certificate in Engineering or Physics would be an added advan- tage. Apply, with full particulars, stating salary required to Box 231. 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
it gives details of all Courses which include 
a Special one for securing Amateur Licence. 
CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.B. 
Candler System Co., Denver, Colorado, U.S.A. 

BUILD YOUR 
TAPE RECORDER 

WITH 

HYNDBURN 
COMPONENTS 

ALL MECHANICAL PARTS 
AVAILABLE 

ALSO COMPLETE APPARATUS 

Details from: 
Hyndburn Electronics, Ltd. 
281 Croft Street, Accrington, Lan:s. 

Phone : ACC. 4526. 

T.R.F. Coils, M. and L.W. with reaction or 
H.F.T. Iron cored, boxed with ckt, 7'- pr. 
485 Hie. I.F.T.'s, 21 a t cored. New. Boxed, 
12,6 pr. S,HETCoils. AE and OSC. 2/- each: 
45 K;c. OSC Coils. 8;8. Min. .0005 Twin - 
gang. 8'9 each. Fil. Trans., 6.3 v..2 a., 6'9 each. Stamp for list. 

THE TELETRON CO., 
266, Nightingale Road, London, N.9. 
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PLEASE READ THIS ! ! 
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 cone and 
compensation for recording deficiencies. 
Especially essential when mixing the playing 
of old and new 78's with the new L.P. 
records. Scratch control and negative feed- 
back also incorporated. Woden trans- 
formers. Five -watt model only 10 gns. ; 

10 -watt model (push -pull triodes), 15 gns. 
Carr. 5/ -. When ordering, state output 
impedance required, if known. 
BASS- REFLEX CABINET KITS, 30in. 
high, consist of fully cut patent acoustic 
manufactured non -resonant board, de- 
flector- plate, felt, all screws, etc.. and full 
instructions. Bin. speaker model, 15ín, wide 
x 12in. deep, 85/- ; 10in. speaker model, 
16ín. wide x 131in. deep, 87/6 ; 12in. 

.speaker model, 17_ín, wide x 16in. deep, 

107/6. Carr. 7/6. Ready built, 7/6 extra. 
GARRARD 3 -SPEED AUTO - 
CHANGERS, latest model RC75A, 
brilliant engineering job, special long arm 
for better tracking. Our special offer, 
L14.17.6, or complete with Acos GPI9 and 
GPI9 L.P. heads, E18.19.6, or two Decca 
XMS heads, 119.19.0. Carr. 5/ -. Third head to 
take thorn needles for playing old 78's, 27/6. 
MICROGRAM CABINETS, ex -manu- 
facturer, brown rexine, carrying handle, 
room for 3-4 watt amplifier, gram unit 
and baffle for 6!, in. speaker, attractive 
gold speaker grille in front. While they last. 
59/6, plus carr. and pack, 3!6. 

NORTHERN RADIO SERVICES 
16, Kings College Road, London, N.W.3 

Tel. : PRImrose 8314 

Tubes : Swiss Cottage, Chalk Farm. 
Buses : 31, 2. 13. 113. 187 

DECALS 
(paint transfers) 

Label. for marking controls, etc., ori radio anst 
elect ruate estoipment. 
For direct application to pane' knobs. ehno 

+ 

_. rb . 

No background. hoist . professional hold. 
Ministry of f4:pply approve 
Avail:Ode h, nook, cant ¡inin. lurue selection "1 
carefully chosen a "et+. approo. 1 vin. high Iell.erina. 
Decals are applied ith water or varnish les -- -tjr- 
finish). ne tools or espii ptuent ncce.sarc. 

AMATEUR MK. II undait ing approx. aim titles 
covering all aspects of asuateur relio including "r. s'.. 
tope recording. etc. Price. 3,8, plus 3d. post. Available 
in black or white. 

STANDARD MK. II. aplroo-. 7011 title. covering ;d! 
aspects of electronics. to- aludipg awe letters and 
;minerals In black er white. Price, 4 9, plus 3d. post 

ALEXANDER EQUIPMENT LIMITED. 
CHILD'S PLACE, EARL'S COURT, LONDON, S.W.5 

i'G'051,her 6762 

.. AUTOMAT " 
CHARGER 

KITS 
This shows the 
No. 1 kit assem- 
bled into its case. 
Built in one 
hour, It is sim- 
ple, foolproof 
and troublefree. 
All new ma- 
terial with full 
guarantee. Gen- 

erous size components. No. 1 kit 6v 12v 
2 amp. metal rectifier, 45 watt trans- 
former ballast bulb for 2v.. Ov., 12v. 
charger, 38'6d., post 1'8d., or with hand- 
some steel case, 52 - plus postage 2 -. 
Ditto but 3 amp. rect. and 65 watt. 
trans. 46 - or with case 58 6d. postage 2'- 
" Renewbat" Battery desulphater and 
conditioner for car or radio batteries. 
Ra(t.io size 1/9. Car size 3'4. 

CHAMPION PRODUCTS. 
43 uplands Way. London, N.21. 

Phone : LAB 4457. 

CHOOSE 
YOUR 

FREE GIFT! 

41111III 

FULL DETAILS FOR 
CONSTRUCTING EITHER A 

CAR RADIO 
OR 

ECONOMY SUPERHET 
GIVEN 

FREE 
with every copy of our 

HOME CONSTRUCTORS 
HANDBOOK 

Price 24 Post Free. 

With 15 Tried and Tested Circuits, 
Constructional Notes. Hints, Data, 
and Full Details on How to Build a 

Superhet Coil Pack. 

THIS IS 

1953's BEST BARGAIN 

SEND FOR YOUR COPY TO -DAY 

(Full illustrated Catalogue included) 

TO 

SUPACOILS MAIL ORDER OFFICE 
38 GREEN WAY AVE., LONDON, E.17 

TELEVISION COMPONENTS 
for the 

" Practice I Trim pion R teeiver" 
Tl ?LP }KIN(. 

VIEWMASTER, E.E. TELEVISOR 
end VM wide angle modifications in STOCK 

Price Lists Available on request. 

J. T. FILMER, 
Maypole Estate, Bexley, Kent. 

Tel.: Beoleyneath 7267 

MICROGRAM type AMPLIFIERS 

£3.19.6 2 /6d. 

Fit inside your record player, leaving room 
for speaker. Dimensions, 10in. x 3',in. x 
2 /in. 4 watts quality output. Suitable for 
all speakers, and with standard or L.P. 
pick -ups. Built -in powerpack, 200 -250 v. 

A.C. Other models up to 10 watts. 
Stamp for illustrated details. 

ELECTRO - ACOUSTIC LABS 
TAIN -ROSS- SHIRE, SCOTLAND r-5 in 3-- 
Free leaflet tells how range extender 
gives 5 octaves from 3 octave electronic 
keyboard. Imitates whole orchestra. 
Is simply built from simple instructions. 
Get your free copy now... . 

C & S, 10 Duke St., Darlington, 
Co. Durham 

VALVES. -6J6, 6SN7. 6BW6, 613A6, 6BE6, 
6A6, 6SL7GT, 61(8G. 6KBGT, 6L6MET, 
12 BE6, 12ßA6. 807, 0C3- VR105, OD3- VRIS0, 
EF39, 946. 5Y3, EF92 (W77. 9D6), 7I7A, 
VS70. VU506, CV57, 6115G (Magic Eye), 
8012. 6K7G, 6K7MET, 6AT6, 6N7GT, VT501, 
6V6GT, 6AM6 (803. EF90, Z77, 6F12), 8' -. 
1T4, 1S5, 3V4. 3S4. 1U5. 13A4, 6AG5. 743. 
6133G, 6B8MET, PEN46. 12SL7GT, 12J5GT, 
128H7, 6:6. VR66. 1A5GT, VGT128, 1299A. 
163i, VR137, 5'6. 7193, VR54, 3'8. VR.42 
(E/.80). 21. 12507. 121. ECH35, 15 
SPECIAL OFFER, 6AL5 (EB91, D77, 6D2, 
D06), 5 9. 
t "A LVEHOLDERS. -Int. Octal Amphenol. 
2 6 for 3. Mazda Octal, 111 for 3. EF50 
Ceramic, 1'8 for 3. BSA Amphenol. 2:'6 for 
3, B7G Amphenol, 2r8 for 3. British 4 -pin 
Ceramic, 11- for 2. UX 7 -pin Ceramic, 21 
for 2. VCR97 Base, 2 "6 each. 
Ab) IIRALTT SLOW MOTION DIALS. 
-White ivorine dial. 100-1 ratio. 31in. 
diameter. Precision job. New. 76. 
POTS. -Short spindle, 2K. 3K, 10K, 20K, 
51rK, 100K. 2.'8 for 2. Twin Gang I meg. or 
15K, 2'Beach. Large Pots, 100K, lin. spindle, 
Bffn. diameter, 5 -, 50K lin. spindle, 211n. 
diameter, 8 3K ün. spindle, 311n. diameter, 
5 -. 
P.O. TYPE STANDARD JA('K PLUG 
AND SOCKET. 26 complete. 
SLYDLO('K FUSES. 15 amp., 2; -. 
VIBRATORS. 12 volt 4 -pin, 4;6. 
THERMAL DELAY 0 FILAMENT 
SWITCH, 5 volt, 6'6. 
CHOKES. 3 Hy. 330 Ma. Under -rated 
Admiralty type, 4 -. 
ROTARY STUD SWITCH.-2 pole. 36- 
way, containing 42 high stab resistors, 
12'6. 
UNIT FOR STRIPPING.- Contains 11 
mica condensers (including midget .0005), 
6, f and I watt resistors, 2 int. octal valve - 
holders, 2 -. Bargain. 

J. B. SERVICE 
5, 31 AY PL A('E ROAD WEST, 

BEXLEYIEATH, KENT. 

HEADPHONES. High Resistance, 
4,000 ohms. Brand New and Boxed. T6 
pair. 

METERS. 21in. 0/500 Micro Amp. F.S.D. 
Ex- Equip. 15/. each. 

SPEAKERS 
Plessey, 3in. P.M., 10/6 each 
Elac, Bin. P.M., 21/- each. 
Elac, Sin. P.M., 16.'6 each. 

No Tax While Stocks Last. 

Send 6d. for our 24 -page Catalogue. Visit 
our Shop, open 8.30 -6 p.m., inc. Saturday. 

Tel. : St. Albans 5951. 

BOLD & BURROWS, 
12/18 VERULAM ROAD, 

ST. ALBANS, HERTS. 

SHORT WAVt H.A.C. EQUIPMENT 
Noted for over 18 years for ... 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils : 

One -Valve Kit, Model "C" Price, 25'- 
Tsvo ., 

"E" 50'- 

All kits complete with all components. 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver. or send 
stamped. addressed envelope for 
descriptive catalogue. 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. Till. 

ondoO 
Old Bond Street, i 
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BLUEPR INT SERVICE 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
Is. each. 
1937 Crystal Receiver ... PW71* 
The " Junior " Crystal 

Set .... - .,, PW94* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each. 
The " Pyramid " One- 

valver (HF Pen) ... PW93* 

Two -valve : 2s. each. 
The Signet Two (D & 

PW76* 

."three -valve : 2s. each. 
Summit Three (HF Pen, 

D, Pen) ... PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) PW82* 

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. 
Sciectone A.C, Radio- 

gram Two (D, Pow)... PW19* 

Three -valve : 2s. each. 
Double - Diode - Triode 

Three (HF Pen, DDT, 

Four -valve : 2s. each. 
''1.C. Fury Four (SG, SG, 

D, Pen) .., 
A.C. Hall -Mark (HF 

Pen, D, Push -Pull) .,, PW45* 

PW23* 

PW20* 

t y 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Carom' 2 -valve 

Superhet 

No. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
Simple S.W. One -valver PW88* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D, Pen) ... ... PW38A* 
Three -valve : 28. each. 
Experimenter's Short- 

wave Three (SG, D, 
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) 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto- 

gram. 
The P.W. Electronic Organ 

(2 sheets), 7s. 6d. 

TELEVISION 
The Practical Television Receiver, 

(3 sheets), 10/6 
The " Argus " (6in. C.R. Tube), 2/6 

PW48A* 

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, 

PW52* 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 order to 
cover the cost of the Blueprint 
(stamps over Gd. unacceptable) to 
PRACTICAL WIRELESS Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southampton Street. Strand 
W.C.2. 

No. 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, det Pen) ... WM402* 
Four -valve : 3s. each. 
A.W. Short Wave World - 

beater (HF Pen, D, RC, 
Trans) .. AW436* 

Standard Four - valver 
Short -waver (SG, D, 
LF, P) ,,, .. ... WM383* 

Mains Operated 
Four -valve : 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 Cgncert A.C. 

Electrogram (2/.) ... WM403* 

TquERY COUPON 
Ç 

This coupon is available until May 
4th, 1953, and must accompany all s 

Queries, sent in accord with the 
notice on page 297, 

LPRACTICAL WIRELESS, May, 1953. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street, Strand. London, W.C.2, and printed in England by W. SPE.AIGHT & SONS, LTD.. Exmoor Street, London, W,it. Sole Agents for Australia and New Zealand : 'GORDON & GOTCH (A /sia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for one year : Inland and Abroad lis. Gd. (Canada las.). Registered at the General Post Office for the Canadian Magazine Post. 
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Terms C.W.O. or 
C.O.D. No C.O.D. 
under £1. Postage 
1/- extra under £1, 
1 6 extra under £3. 

RADIO SUPPLY CO. 
(LEEDS) LTD.' 

Post Orders to Callers to 
15, Wellington St., Leeds I. 32, The Calls, Leeds, 2 

SPECIAL OFFERS. Germanium Crystal 
Diodes, 2/9. Midget Mains Transformers 
(size approx. 2) x 3 x 21in.). Drop- through 
chassis type. Screened Primary 220240 v 
50 c / /s. Output : 250-0-250 v 60 mA, 6.3 V 
2.5 a. Only 10/9. Small Filament Trans- 
formers, 220'240 v input, 6.3 v 1.5 a output, 
5/9. Auto Transformers (with separate 
l.t. 6.3 v 1.5 a). 0 -110- 200 -210 -230 -250 v 
50 watts, 4'9 each. 

BATTERY SET CONVERTER KIT. 
All parts for converting any type of 
Battery receiver to All Mains. A.C. 
200 -250 v 5500 c /s. Kit will supply fully 
smoothed,1i.t. of 120 v 90 v or 60 v at up to 
40 mA, and fully smoothed 1.t. of 2 v at 
up to 1 a. Price complete with circuit, 
only 47.'9. Or ready to use, 7.9 extra. 

PERSONAL SET BITTERS' SUPER- 
SEDER KIT. A complete set of parts 
for construction of a- Unit (hOused in 
Metal Case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -250 v 50 c's. Outputs 90 v 10 mA and 
1.4 v 250 mA, fully smoothed. For 4 -valve 
receivers. Price complete with circuit. 
Only 31/6. Or ready for use, 7'9 extra. 

H.T.' ELIMINATOR AND -TRICKLE 
CHARGER KIT. Input 200 -250 v A.C. 
Output 120 v 40 mA. fully smoothed, and 
rectified supply to charge 2 v acc. Price 
with steel case and circuit, 29/8. Or 
ready for use. 7'9 extra. 

BATTERY CHARGER KITS 
For Mains 200 -250 v 50 c /s. 
To charge G v ace. at 2 a. 256. 

'To charge 6 or 12 v acc. at. 2 a, 29.6. 
To charge 6 or 12 v ace. at 4 a. 49 9. 
Above consist of transformer. full wave 
rectifier, fuse. fuseholder and steel case. 
Thé kits can be supplied fully assembled at 
an extra cost of 71 each. 

EX -GOVT. VALVES (NEW) 
Each Each Each 

IT4 8'11 6SG7 6'9 1625 5 3 
IS5 91 GV6G 811 25Z4G 10'6 
IRS 8'11 -6V6GT 101 35ZOGT 101 

6X5GT 8'9 3S 
SGT 911 

1 
EF36 611 
EB91 9'9 
EF91 11 9 
KT44 5 3 
-K716 11 6 
MU14 9 6 
MS /Pen 5 9 

U50 96 
VU120 211 

3S4 9/9 
5Y3G 9 6 
5U4G 106 
5Z4G 96 
6AL5 919 
6F6G 9'6. 
6pM6 11/9 
6J7G 7/6 
6K7G 6-11 
6K8G 11/9 
6Q7G 9'11 
6SL7GT 11'9 
6SN7GT 11 9 115D2 5/9 

7V') 6'9 
7C5 6'11 

0 2, 11 
9D2 211 
954 111 
12116 2 3 
12K7GT106 
12K8GT10 8 
12Q7GT10 8 
12SK7 611 

EX-GOVT. ITEMS. Pye coaxial plugs 
and sockets, 7/6 doz. pro. Belling -Lee 
moulded type 5 -pin plugs and sockets, 
1/11 pr. Int. Octal Valve Screening Cans, 
3 piece. 1/3 each, 111 doz. Bak. Tubulars, 

- .02 mfd 5.000 V, 1/9. .05 mfd 3,500 v, 2'11. 

ELECTROLYTICS (Current production. 
Not - ex- Govt.) - 

Tubular Types 
8/,F350v 1 9 

.8f1F450v _ 111 
8pF500v 211 
161IF 350 v 2 3 
16pF 450 v ° 9 
16/1F 500 v 3 11 
24/1F 350 v 3'6 
32/'F 350 v 3/6 
32/1F 500 v 5/9 
8-16/1F 500 v 4/11 
25MF25v -1/3 
50/1F 12 v 1/3 
50/1F 50 v 2/3 

('an Types 
81IF 450 v 2'3 
8/1F 500 v 2'11 
15pF450v 29 
24pF350v 211 
32/1F 350 v 211 
40/1F 450 v 411 
8-8pF 350 v 3 9 
8-8/1F 450 v 3 11 
8-16//8-450 v 4 6 
16-16/1F 459 v 4 11 
16-32/F 350 v 5-3 
32-32/1F 350 v 411 
32-32pF 450 v 511 

Can Types 
32- 32 -8/eF 350 V (smal ) ... .. 
16 -16/1F 450 V plus 20/1F25 V .. 

5111 
5'3 

A PUSH -PULL 3-4 watt HIGH -GAIN 
AMPLIFIER FOR £311211. For Mains 
input 200 -250 v 50 c's. Complete kit of 
parts including circuit diagram and 
instructions. (Point -to -point wiring dia- 
grams available for 16 extra.) Amplifier 
can be used with any .type of Feeder 
Unit or Pick -up. This is not A.C. /D.C. 
with " live chassis but A.C. only with 
400-0-400 v trans. Output is for 2 -3 ohm 
speaker. (We can supply a very suitable 
10in. unit by Goodmans at 31/ -0 The 
amplifier can be supplied ready for use 
for £1 extra. Full descriptive leaflet 1' -. 
MASTER INTERCOMM. UNIT with 
provision for up to 4 " Listen -Talk Back 
Units." A high gain amplifier enables 
speech and other sounds emanating from 
the rooms containing remote control 
units to be heard at the .master control. 
The unit is in kit form and point -to- 
point wiring diagrams are supplied. A 
bakellte or wood cabinet is included. 
Mains input is 200 -250 v 50 ,c's to 300-0 -300 v 
trans. Sound amplification 4 watts. 
Price only £5 19'6. " Listen -Talk Back 
Units " can he supplied at £1 each. Full 
descriptive leaflet, 1 / -. 

EX -GOVT. SMOOTHING CHOKES 
330 mA 5 H 50 ohms, potted ... ... 121 
220 mA 5 H 50 ohms, potted .. ... 10'9 
50 mA 50 H 1,250 ohms, potted ... 8 11 

EX -GOVT. BLOCK PAPER MANS - 
BRIDGE TYPE CONDENSERS 
4 /rF 500 V T.C.0 .... ... ... ... 2 9 
4 /,F 1,000 v T.C.C. ... ... 3 3 
8µF 500 vT.C.C.... ... ... 4/9 
COAXIAL CABLE, 75 ohms, 1ín., 10d. 
yard. 
DIAL BULBS. M.E.S., 6.5 V 0.15 a, 8 v 
0.15 a, 81 dozen. 
SELENIUM RE("l'IFIRItS. 230 v 50 
mA, H.W. (small), 6 9 120 v 40 mA, H.W. 
(small). 4 6. 2'6 v} a H.W.. 2/11. 26 v 
1 a H.W., 3'11. 6/12 v 1 a H.N., 4'6. 6 12 v 
2 a F.W. (bridge), 10'9. 612 V 4 a F.W. 
(bridge), 1819. 

Open to callers 9 
a.m. to ' 5.30 p.m. 
Sats. until 1 P.m 
FULI.Pit ii i; I.IN7'. 
5d. Tit. NUJ; 1.1x1', 
5d. Plea,e ,neln,c 
S.A.E. ucitb all 

enquiries. 

CHASSIS. 16 s.w.g. Undrilled Alu- 
minium. Receiver Type 6 x 31 x 11 in., 2 C, 

71 x 41 x 2in., 3/3 ; lO x 51 x 2in., 3'9 
11 x 6 x 21in., 4B ; 12 x 8 x-21in.. 5/3 
16 x 8 x 211n.. 7'8 : 20 x 8 x 21in., 8/11 
Amplifier Type (4 sided), 12 x-8 x 211n. 
7/11 : 16x8x21in..10;11 : 14x10x3in. 
20 x 8 x 21in., 13'6. 
SILVER MICA CONDENSERS. 5 /4 /IF, 
10 /0F, 15P /1F, 20P /1F, 25 /1RF, 30p /IF. 
35p /F. 50 /<,F, 120/1 /1F, 150/V,F, 180 /e/1F. 
200/1 / /F, 230 /, /,F, 300p /1F, 330P /F, 400 /1/hF, 
470/,/1F, 500« /,F,- 1,000 /,hF (.001/,F), 
.000n/ F (.002f1F). All at 50. each, 

3/9 dozen. one type. 
FOR ONE MONTH ONLY. Brand New 
Electrolytics, 8µF, - 16µF, 32 /,F 350 v, 
1'9 each. Erle vol. controls, meg L /S, 
11 m Spindle, 116. 
BAKELITE (Brown or White) and 
WOOD (Walnut veneered) CABINETS. 
Size approx. 12 x 61 x 5in. Very attractive 
appearance. For illustration see our List. 
Supplied complete - with fully punched 
T.R.F. 3- valve or Superhet 4 -valve Chassis 
back, 2 or 3 wave. Glass scale with 
coloured station names, Dial Backplate. 
25' -, plus Carr. 2/6. All parts available for 
construction of T.R.F. or Superhet Re- 
ceiver in above cabinets.... 
VOLUMIF. CONTROLS with long 
(lin.) spindles, all values less switch, 
2 9, with S.P. switch, 3/11. 
WIRE WOUND PO'T'S:: 20 ohms, 
5K, 20K, 25K, 50K (medium length spindles) 
2/9. . 

P.M. SPEAKERS. All 2 -3 ohms, 5in. 
Plessey 13'9. 5in. GgodmSns 149. 61in. 
Elac 14.11. 611n. Plessey with 5,000 ohm 
trans:. 14,11, 61in. Goodmans 18'9. lin. 
Plessey 15/9, 101n. Goodmans 31/-, 10in. 
Plessey 18/6. ' ' 

M.E. SPEAKERS. All 2 -3 ohms, 61in. 
Rola field. 700 ohms, 11.9...81n. R.A. field 
600 ohms, 12'9. 10ín. R.A. field 000 ohms, 
23'9. . - . 

R.S.C. MAINS TRANSFORMERS G1r..K` V i9a II), 
Interleaved and Impregnated. Primaries 200- 230 -250 v 50 e's Screened. 

TOP SHROUDED, DROP THROUG II FILAMENT TRANSFORMERS 
All with 200 -250 v .50 c's primaries : 6.3 v 
2 a, 7/6: 0 -4-6.3 v 2a, -7/9 : 12 v l a, 7111 
6.3 v 3 a. 9'11 : 6.3 v 6 a, 17/6: 0- 2- 4 -5 -6.3 
v 4 a. 16'9 ; 12 v 3 a or 24 v 1.5 a. 17 6. 

250-0-250 y 70 mA, 6.3 v 2.5 a .. ... 12 11 
269=0-260v70 mA, 6.3v3a,5v2a ...14'11 
260-0-260 v80mA, 6.3v2a, 5 v2a ...15 9 
350-0-350 v 80 mA, 6.3v2a, 5 v 2 a ...179 
250-0-250v100 mA, 6.3v4a,5v3a...239 
300-0-300 v 100 mA, 6.3 v-4 v, 4 a, c.t. 

0-4-5 v 3 a . ... .. 23 9 
350-0-350 v 100 mA, 6.3.v-4 v 4a, c.t. 

0-4-5 v 3 a . . .. ... 23'9 
350-0-350v150 mA, 6.3v4a,5v3a ... 2911 
350-0-353 v 150 mA, 6.3 y 2 a, 6.3 v 2 a, 

FULLY HROUDED UPRIGHT 
250-0-250 v 60 n1A, 6,3 v 2 a, 5 v 2 a. 

Midget type 21-3-31n. - .. ... 176 
350-0-350v70 mA, 6.3v2.a,5v2a ... 18'9 
250-0-250 v 100 mA, 0-4-6.3 v 4 a, 

0-4-5 v 3 a . .. ... 25'9 
250-0-250 v 100 mA, 6.3 v 6 a, 5 v 3 a. 

for R1355 conversion._ ... ... 29/9 
300-0-300 v 100 mA, 0-4-6.3v 4 a. 

0-4-5 v 3 a ... 25.'9 
350-0-350 v 100 mA, 0-4-6.3 v 4 a, 

0-4-5v3a . . .. ...25'9 
350-0-350 V150 mA, 6.3 v 4 a. 5 v 3 a... 33 9 
350-0-350 v 160 mA, 6.3 v 6 a, 6.3 t 3 a, 

5v3a . .. . ...45.'9 
350-0-350 v 250 mA, 6.3 v 6 a, 4 v 8 a, 

0-2-6 v 2 a. 4 v 3 a for Electronic 
Eng. Televisor ... .. . . 67/6 

425-0-425 v 200 mA. 6 3 v-4 v 4 a c.t. 
6.3 v 4 v, 4 a, c. t. 0-4-5 v 3 a, suitable 
Williamson Amplifier. etc. _111- 

450J1;450v250 mA, 6:3v6a,6.3v5a, 
325-0-325 v 2Ö mA, 6.3 v Ö.5 a,'8.3 1.5 a 

ß5'8 

fqr- Williamson Preamplifier ... 17,5 
ELIMINATOR TRANSFORMERS 
Primaries 200-250 v 50 c/s, 120 v 

... ... ... 7/1 
120v40mA, 6-0-6vlamp . . 14/9 

CHARGER TRANSFORMERS 
All with 200-230-250 v 50 c/s. Primaries : 

0.9-15 v 1.5 a, 14/9 : 0-9=15 v 3 a. 16/9 : 

0-9-15 v 6 a, 22/9 . 0-4-9-15-24 v 3 a, 22/9 ; 

0-9-15-30 v 3 a; 23'9. - - 

SMOOTHING CHOKES 
250 mA, 8 -10 H. weight 12 lb..,. 
200 mA, 3 H 80 ohms - .... ... 
80 mA. 10 10.350 ohms ... ... 
60 mA. 10 H 400 ohms .. ... 

... 16 9 
5 !i 

. 5 6 
... 4 11 

E.U.T. TRANSFORM: its 
4,000 v (5,000 v smoothed) 5 mA, 

2 .500 0 v 5 mA, 21) -2,v 1.1 a, 2 -0 -2 x39,8 
1.1 a, for VCR97, etc.... ,.. ... 35 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

... . ... 
. 

... ... 3/9 
Small Pentode. 5,00063 to 30 ... 3/9 
Small Pentode, 8.000 -Oto 30 ... 329 
Standard Pentode, 5.00062 to 3ß ... 4/9 
Standard Pentode. 8,0005-/ to 352 .. 4(9 
Multi -ratio 40 mA, 30 : 1, 45 : 1, 

60 : 1. 90 : 1, Class -8 Push -Pull .... 5/6 
Push -Pull 10-12 Watts 6V6 to 3.12 or 

151 . - . 15:9 
Push -Pull 10-12 Watts to match 6V6 

to 35-8 OF 150 .:. " ... .. ... 16/9 
Push -Pull 15 -18 Watts to match - 

6L6, etc.,- to 311 or 15f) Speaker ... 22,'9 
Push -Pull 20 Watts. high -quality 

sectionally wound. 6L6, KT66, etc.. 
to 3, 7.5 or 1561. (secondary is 4 
sections of 3.7ß each) ... ... 47/9 
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