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"... A book that should be 
in every television dealers service 
workshop, and in every home-con- 
structor's, for that matter." 

Journal of the Television Society 

"... The book will undoub- 
tedly be of value to TV service 
engineers, particularly those who are 
not fully experienced in translating 
the appearance of faulty pictures into 
the necessary adjustments or receiver 
fault location." 

Wireless and Electrical Trader 

TV FA1JIT FINDING 

Data Book Series No. 5 

ENLARGED, REVISED EDITION 

This is a completely new production — not a 
reprint — and is unique in that it is lavishly 
illustrated by photographs taken from the screen 
of a televisor exhibiting the faults under dis- 
cussion. A handy fault-finding guide is incorpor- 
ated, and this is cross-referenced to the book 

itself 

over 100 
Illustrations and Diagrams 

now 92 
pages, high quality paper 

with 
heavy art board cover 

PRICE 5 SHILLINGS, Postage 3d. 
Available from your usual supplier, or direct 

(Trade enquiries invited) 

DATA PUBLICATIONS LTD. 
57 MAIDA VALE LONDON W9 Telephone CUN 6518 

Printed in Great Britain for the Proprietors and Publishers Data Publications Ltd., 57 Maida 
Vale, London W9, by A. Quick & Co. Ltd., Oxford House, Glacton-on-Sea, Essex. " The r Radio Constructor " is obtainable abroad through the following: Collets Subscription Service 
Continental Publishers & Distributors, Ltd.. William Dawson & Sons Ltd. Australia and * 
New Zealand: Gordon & Gotch Ltd. South Africa: Central News Agency. Registered for 
transmission by Magazine Post to Canada (including Newfoundland). ****%£££■**** 
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THE ORPHEUS TAPE RECORDER TT 

3-SPEED STROBOSCOPE 
EFFICIENT MODULATED OSCILLATOR 
DESIGNING A MULTI-RANGE METER 
FRINGE AREA TELEVISION PT. 2 
AERIAL TUNING VALVE VOLTMETER 
Suggested Circuits ■ Oscilloscope Traces 

WHAT VALUE 1 

AUDIO PREAMPLIFIER 
Query Corner, etc. 
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CLYNE RADIO LTD. 

RING MUSEUM 5929/0095 
FOR IMMEDIATE ATTENTION 

Staff Call Sign: 
LIONEL E. HOWES. G3AYA 

18 TOTTENHAM COURT ROAD, LONDON, W.I. 
All goods specially selected for quality and value. Prompt service—Money-back 
guarantee—It will pay you to visit our new rebuilt shop premises. Situated 50 yds. 

only from Tottenham Court Road Tube ! (Genuine). 

THE "ECONOMY FOUR" 
T.R.F. KIT. A three valve plus 
metal rectifier receiver. A.C. 
mains200/250v. Medium and Long 
waves. We can supply all required 
components right down to the 
last nut and bolt. V ive line-up, 
6K7, 6J7 and 6V6. Chassis ready 
drilled—Cabinet siie I2in. long, 
by 6in. high by Sin. deep—Choice 
of ivory or brown bakelite, or 
wooden, walnut finish cabinet. 
Complete instruction booklet 
with practical and theoretical 
diagrams. Each component brand 
new and tested prior to packing. 
Our price £5/15/- complete— 
Remember this set is being 
demonstrated at our shop pre- 
mises! We proudly claim that 
our fully illustrated instruction 
booklet is the most comprehen- 
sive available for this type of 
receiver—Booklet available at 1/6 
post free—This is allowed if kit is 
purchased later—Please, 2/6 pack- 
ing and carriage for complete kit. 

& 

COLLARO RECORD 
CHANGERS TYPE RC3/52I. 
Complete with two GP27 Crystal 
Plug-in-heads—One for standard 
and one for Long-playing records. 
Brand new in sealed cartons at 
very low price cf £9/19/6—or the 
same changer with orthodynamic 
turn-over head, at £10/9/6, carr- 
iage free. Tax Paid. We have a few 
only RC3/53I, with Orthody- 
namic head at £10/19/6. 
EX-W.D. CATHODE RAY 
TUBES. Guaranteed full picture. 
VCR97 at 40/-, VCR5I7C at 35/-. 
Also VCR139A—Ideal for oscillo- 
scope 2fin. screen at 35/-. We 
also have VCR97 with slight cut- 
off, very suitable for oscilloscope, 
testing purposes, etc., at 16/6 
only. All these tubes are brand 
new, in original packing, and 
tested before despatch. Please 
add 2/6 packing and carriage for 
any of the above tubes. 
INTRODUCING L.T. RECTI- 
FIERS TYPE R.K. A newly 
manufactured range, fully guar- 
anteed for 12 months. 6v. I A. 
Centre Tapped 5/- each. 
6 or I2v IAFW. bridge type 7/6 
6 or I2v 2AFW. bridge type 11/3 
6 or I2v 3AFW. bridge type 12/6 
6 or I2v 4AFW. bridge type 15/- 
6 or I2v 6AFW. bridge type 23/6 
6 or I2v I0AFW. bridge type 37/6 

METERS 
F.S.D. Size Type Fitting Price 250 microamp D.C. 2|in. M.C. F.R  40/- 500 microamp D.C. 2in. M.C. F.R. or F.Sq. . 18/6 500 microamp D.C. 2fin. M.C. F.R  .35/- 

1 mA. D.C. 2in. M.C. F.Sq  17/6 1 mA. D.C. 2in. M.C. F.Sq. (Scale Calib. I.SkV) 15/- 1 mA. D.C. 2^in. M.C. Desk Type 27/6 5 mA. D.C. 2in. M.C. F.Sq  7/6 10 mA. D.C. 2^in. M.C. R.P  10/- 15 mA. D.C. 2in. M.C. F.R  7/6 20 mA. D.C. 2in. M.C. F.R  7/6 50 mA. D.C. 2in. M.C. F.Sq  8/6 200 mA. D.C. 2^in. M.C. R.P  10/- 500 mA. D.C. 2in. M.C. R.P  8 6 0.5 amp. R.F. 2in. Thermo F.Sq  4/6 1 amp. R.F. 2in. Thermo F.Sq  5/- 2.5 amp. AC/DC 2in. M.I. F.R  12/6 3 amp. R.F. 2in. Thermo F.Sq  7/6 5 amp. D.C. 2in. M.C. F.Sq  13/6 20 amp. D.C. 2in. R.P. (with shunt) 10/6 10 v. D.C. 2in. M.C. R.P  8/6 150 v. D.C. 24in. M.C. F.R  15/- R.P. = Round projection Thermo =; Therhio couple F.Sq. = Flush Square. M.C. = Moving Coil. F.R. = Flush Round M.I. = Moving Ion. 

VALVES. We have a very com- 
prehensive stock of special pur- 
pose surplus velves at competitive 
prices. A stamp will bring Valve 
Price List. 
R.F. UNITS. All new condition 
and complete. Case size 9iin. x 
T^in. x Sin. 
Type 24.-20-30 Mc/s, 15/-. 
Switched Tuning. Type 25— 
40-50 Mc/s, 19/6. Switched tun- 
ing. Type-27. 65-85 Mc/s, 45/—. 
Variable Tuning. 
We have a limited supply of RF27 
new condition and complete, but 
tuning dial damaged. Price 30/- 
each only. ALL these units Post 
Free ! 
H.T. RECTIFIERS BY S.T.C. 
Type RMI at 4/6, RM2 at 5/-, 
RM3 at 6/-. RM4 at 18/-, DRMIB 
at 9/6, DRM2B at 10/6. E.H.T. 
Rectifiers Type K3/25 at 5/3, 
K3/40 at 7/6, K3/45 at 8/2, K3/50 
at 8/8, K3/I00 at 14/8, K3/I60 at 
21/6, and K3/200 at 26/-. New 
Surplus 300 v. 80 mA, 8/6. 
METER RECTIFIERS. I mA 
by G.E.C. at 11/6, also 5 mA. by 
Westinghouse at 8/6. 
I.F. TRANSFORMERS. 
SPECIAL OFFER. All iron- 
cored 465 K/cs. By Weymouth. 
Size 3jrin. x I fin. x I fin., 8/6, or 
Philips, size 2|in. x I fin. diameter 
(cylindrical), 7/6 pair. By Invicta 
—Cylindrical, 25in. x I fin. diam- 
eter 8/6 pr. Also, our own special 
ultra-midget, size l|in. x I3/I6in. 
x I3/I6in. Only 9/9 per pair. 
G.E.C. RECORDING TAPE. 
1,200ft. on metal spool, at bargain 
price of 17/6 per spool. 
WHIP AERIALS. All copper, 
3 sections each of 4ft. Screw-in, 
7/6 complete. 
DUBOIS RESIN CORED 
SOLDER. I lb. tin, 16 S.W.G., 
8/6 per lb. 
8 MFD. 1,200 v. PAPER BLOCK 
CONDENSERS. Size: Sin. x 
4jin x 3|in., 15/- each. Many 
others in stock. 
CO-AXIAL CABLE. Standard 
80 ohm. brown, stranded centre 
conductor, 6d. per yard only ! 
Not Govt. surplus. Minimum 
12 yds. 
CABINETS. We can supply a 
cabinet for every requirement, 
Table Model, Extension Speaker, 
Portable Player, Console, even 
for Projection T/V ! Why not 
call and see us ? Or send stamp 
for illustrated cabinet leaflet. 

Please add postage under £1. C.O.D. or Cash with Order. C.O.D. charge extra. 
Open 9 a.m.—6 p.m.—Monday to Friday. Sorry, but we close at 1.30 p.m. on Saturday. 

BRITISH MADE 

BRIMAR 

VALVES I 

'Jl frS 

k More reliable than EVER! 

Brimar's long experience in the manu- 
facture of special quality TRUST- 
WORTHY valves is now being reflected 
throughout the entire Brimar range. 
Improved production methods, new and 
better assembly jigs, tighter control on 
the composition of materials, and the 
closer supervision of vital processes have 
resulted in valves with more uniform 
characteristics, greater mechanical 
strength and a higher standard of 
reliability as shown in the 6AL5. 
II I l-N r% I Dk m a # A ■ BF1 111 ■"""striai electronic 
Use the BRIMAR 6AL5xpSd.cr,p."SS 

the improved replacement 

at NO EXTRA COST 

This valve and its direct equiva- 
lents have been used for sound and 
vision detection and noise limiting 
in the majority of T.V. Receivers 
manufactured since the war and is 
extensively employed in this 
season's models. 
Because of its improved perform- 
ance the Brimar 6AL5 is also used 

widely in Industrial Electronic 

etc. 

BRIMAR FERRANTI MAZDA 
MARCONI, 

OS RAM MULLARD 

6AL5 DD6 6D2 
D77 
DI52 EB9I 

noiv/s the time to 

Sratidard Te/ephones and Cables Limited 

F00TSCRAY, KENT. FOOtscray 3333 
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Stop Press I WE PROUDLY INTRODUCE OUR 
LATEST HIGH STANDARD LOW PRICED INSTRUMENT which we know 
will become a Prized and Indispensable Possession in every Constructors' Shack. 

MODULATED TEST OSCILLATOR MTO.I 

-ArProvides a modulated signal suitable 
for I.F. alignment also trimming and 
tracking R.F. circuits. 

■ArFrequency is continuously variable 
from 170-475 Kc/s and 550-1600 Kc/s. 

■A^Operates from a single 9 volt grid 
bias battery which is housed within 
the unit. 

Price £3.15.0 obtainable from all reput- 
able stockists or in case of difficulty 
direct from works. Send for our 
General Catalogue (9d. post free). 

DEN CO (Clacton) Ltd. 357/9 Old Road Clacton-on-Sea Essex 

I- -2 

. * 

.TO* "'0' 

OUTPUT 
£*RTM 

IKOPATENTS 
LTD. 

Managing Director 
E. G. O. ANDERSON 

Consultants 

® RADIO 

® TELEVISION 

® ELECTRONICS 

17 CRISP ROAD W6 
RIVERSIDE 2678 

TELEVISION 

CABINETS 
All Sizes up to 16" Tube 

Specially Designed for 'The Radio 
Constructor' "MAGNAVIEW" TV. 

Receiver. 

Price £18:10 Carriage £1 

SEND FOR ILLUSTRATED LEAFLET 

H. ASHDOWN 

98 HERTFORD ROAD 
TOTtenham 2621 EDMONTON N9 
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[XPER!MENTAL 

LEARN THE PRACTICAL WAY 
Specially prepared sets of radio parts (which you 
receive upon enrolment) with which we teach you, 
in your own home, the working of fundamental 
electronic circuits and bring you easily to the point 
when you can construct and service radio sets. 
Whether you are a student for an examination; 
starting a new hobby; intent upon a career in 
industry; or running your own business — these 
Practical Courses are intended for YOU—and 
may be yours at very moderate cost. 

EASY TERMS FROM £1 A MONTH 
A tutor is available to give individual help and guidance 
throughout the Course. 

POST THIS CO UPON TO DAY 
Please send me your FREE book on Practical Courses : 
To : E.M.I. INSTITUTES, Dept. I79X. 43, Grove Park 
Road, Chiswick, London, W.4. 
NAME      
ADDRESS   

   IC21 

COURSES WITH PRACTICAL EQUIPMENT INCLUDE;- 
Radio ! Elementary and Advanced), Television, 
Mechanics, Eleciricity, Chemistry, Photography, 
Carpentry. Also Draughtsmanship, Commercial 
Art, Amateur S.W. Radio, Languages, Etc. 

E.M.I, INSTITUTES 
The only Postal College which is part of a world-wide Industrial organisation 

FETTER RADIO & ELECTRICAL SUPPLIES 

205 FOREST ROAD WALTHAMSTOW EI7 
Telephone LARkswood 7575-6 Telegrams Acsmart Walt-Ldn. 

You may be wanting goods from several of the undermentioned manufacturers ? 
If so, why not place ONE ORDER for the lot? We have everything in stock, ready for immediate 

despatch 
B.V.A. VALVES, •^, I and 2 watt, over 80 different values of each type. 
VOLUME CONTROLS, Standard or Midget, less, S.P. or D.P. Switch. All makes. 
ELECTROLYTICS, etc., T.C.C., Hunts, Dubilier, 75 different types. 
TELEVISION AERIALS and Components. Belling Lee and Aerialite. A large range. 
GRAMOPHONE MOTORS, AUTO-CHANGERS, etc. Collaro, B.S.R. 
PICK-UPS, PICK-UP HEADS, CARTRIDGES, NEEDLES, Collaro, Acos, Rothermel, Decca, Etc. 
METERS, SIGNAL GENERATORS, Advance, Avo, Taylors, Radar, Cossor, etc., stocked. 
^^CTIFIERS, BRIMISTORS, etc. Westinghouse, Brimar. 
TRANSFORMERS, CHOKES, etc. Elstone, Weymouth, Wearite, Ellison, etc. 
TAPE DECKS and ACCESSORIES, Wearite, Truvox, Scotch Boy Tape. 
WIRES, Co-axial, Tinned Copper, D.C.C., D.S.C., Enam., Push Back, Screened Wire, Line Cord. 
TELE-KING, VIEWMASTER, SOUNDMASTER, and ELECTRONIC ENG. Components. Large stocks, 
ELECTRICAL GOODS and BAKELITE FITTINGS. 

TRADE ONLY SUPPLIED 
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Of: 

RWAD 

Component Specialists Since Broadcasting 
Started 

Invite all those interested in 

ELECTRONIC COMPONENTS 
(both Regular and Surplus) 

to send for particulars of their 

New Mailing List Scheme 

H. L. SMITH a CO. LTD 
287/9 Edgware Road London W2 

Telephone Paddington 589! 
Hours 9 till 6 (Thursday I o'clock) 

Nr. Edgware Road Stations, Metropolitan & Bakerloo 

ARTHURS HAVE IT! 
LONDON'S OLDEST RADIO DEALERS 

LARGE VALVE STOCKS 
AVOMETERS IN STOCK 

Avo Test Meters and Signal Generators 
and Taylor Meters 

Leak Point One Amplifiers and Tuning 
Units. 

Chapman Tuning Units. 
Crystal and Moving Coil Mies. 
Decca Replacement Heads and Pickups. 
Goodman's Axiom 150 Speakers. 
Partridge Output Transformers for 

Williamson Amplifier. 
All Components for the Radio Construc- 

tor's 16" Televisor. 
Weare & Wright Tape Deck £35. LATEST VALVE MANUALS 

Mallard, Osram & Brimar No. 4 5/- each 
Mazda 21- each Postage 6d extra 

TELEVISION SETS, WIRE AND TAPE 
RECORDERS ALWAYS IN STOCK 
Goods offered subject to price alterations and being unsold. 

Arthurs first 
Proprietors: ARTHUR GRAY LTD. 

OUR ONLY ADDRESS Gray House 
130-52 Charing Cross Road 

London, W.C.2. 
TEMple Bar 5833/4 and 4765 WRITE FOR LISTS 

■- . . . 

f. • - i 

Js 

THESE STANDARD 
WIDE ANGLE 
COMPONENTS ARE 

USED IN THE 
"TELEKING" 

AND 
"SUPERVISOR" 

Also for the conversion 
to 14" or 17" C/R Tube 
of all popular home-built 

televisors. 

From all leading stockists. 

ALLEN 
COMPONENTS 

LIMITED 
Crown Works 

Lower Richmond Road 
Richmond Surrey 

Telephone Prospect 9013 
Send 9d. and stamped 
addressed envelope for 

Circuit Diagram. 
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Ready this month 
DATA BOOK SERIES, NO. 9. 

RADIO COATROL 

for Blodel Ships, Boats and Aircraft 

BY F. C. JUDD, G2BCX 

Standard Edition, art board cover . . 8s. 6d. 
Cloth bound, with gold lettering . . 11s. 6d. 

Postage 3d. 

A really comprehensive work on this fascinating subject 

DATA PDBLICATIOIVS LTD 57 MA1DA VALE W9 

SCOTTISH INSURANCE / 62-63 cheapside 

CORPORATION LTD. \^%/ LONDON, E.C.2. 

TELEVISION SETS AND SHORT WAVE TRANSMITTERS 
Television Sets and Short Wave Transmitters/Receivers are expensive to acquire and you 

no doubt highly prize your installation. Apart from the value of your Set, you might be held 
responsible should injury be caused by a fault in the Set, or injury or damage by your Aerial 
collapsing. 

A "Scottish" special policy for Television Sets and Short Wave Transmitters/Receivers 
provides the following cover:— , . n 
(a) Loss or damage to installation (including in the case of Television Sets the Cathode Ray 

Tube) by Fire, Explosion, Lightning, Theft or Accidental External Means at any private 
dwelling house. 

(b) (/) Legal Liability for bodily injury to Third Parties or damage to their property arising 
out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect 
in the Set. Indemnity £10,000 any one accident. 

(//) Damage to your property or that of your landlord arising out of the breakage or 
collapse of the Aerial Fittings or Mast, but not exceeding £500. 

The cost of Cover (o) is 5/- a year for Sets worth £50 or less, and for Sets valued at more 
than £50 the cost is in proportion. Cover (b) (/) and (//) costs only 2/6d. a year if taken with 
Cover (o), or 5/- if taken alone. 

Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the above address, a proposal will be submitted for completion. 
NAME (Block Letters)   
(If Lady, state Mrs. or Miss)  
ADDRESS (Block Letters)   —• 
 Ija 
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"YOU CAN RELY ON US" 
COILS 
Osmor Midget iron- 
cored "Q" Coils 4/- 
each. Leaflet on re- 
quest. 
Coilpacks Type H.O. 
52/-. LM 43/4, MTS 
54/2, TRF 43/4, all 
including Tax. 
TRIMMERS 
All new Postage 
Stamp Ceramic. 
4-70pf 8d. 40-1 OOpf 
I0d., 20-l50pf I/- 
l00-550pf 1/3. 
LINECORD 
3-way ,3a at 60 ohms, 
per foot 6d ft., .2a at 
100 ohms per ft 8d ft. 

The "MAXIMITE" AC/DC SUPERMIDGET SUPERHET — Full Plans I/- 

CATALOGUE No. 12 now available 

70 pages 250 Illustrations Price I/- 

NOTE OUR NEW ADDRESS 

RADIO SERVICING COMPANY 
DEPT. K 82 SOUTH EALING ROAD LONDON W.5 

Telephone EALing 5737 

COILS 
Wearite "P" Coils. 
All types in stock including AF.I. RF.I. 
Price 3/-. 
Midget I.F. Trans- 
formers Type 800 
21/- per pair. Stand- 
ard Type 500/501 
(465Kc/s) 20/- pair 

HIGH 
IMPEDANCE HEADPHONES 
New Ex-Government 
Price 12/6 per pair. SCOTCHBOY 

TAPE 
1200ft Reels 35/- 

Spare Reels 4/3 
sm 

IN EVERY RADIO SET THERE ARE 

500 reasons why 

youshould, 

use.. 

The average radio1 

set contains about;' 
500 soldered con- i 
nections — make 
sure of perfect re- 
ception by using 
only Ersin Multicore 
for all soldering on 
your equipment. 
The three cores of | 
extra - active non- 
corrosive Ersin Flux 
not only prevent the formation - 
of oxides, but actually clear the oxides from 
the metal to be soldered, saving time and 
trouble, and ensuring the highest standard 
of sound precision soldered joints. 

MULTiCORE SOLDERS LTD. 
Multicore Work., Maylands Avenue, Hemel 
Hempstead, Herts. Telephone Boxmoor 3636 

ersin 

'OlDfR 

CARTON 5/-RETAIL 

Build this 

Amazing 
-k Selective tuning 
•jlf Acorn low 

drain valve 
Loud clear tone 

-jlr Long range 
No earth 
Short aerial, 2ft 

£ Welded steel 
case 

Easy to 
assemble 

All parts for 
this set are 
sold sep- 
parately 

MAIL ORDER 
ONLY 

This little set was H 
designed to give 
you a real personal 
portable radio that 
you can enjoy anywhere 
without disturbing others. 
Use it on camping trips, in bed, 
in your office, or just anywhere. Send 21- for layout. 
Wiring diagram and Components Price List. 
R.C.S. PRODUCTS 

(RADIO) LTD. M OLIVER ROAD LONDON E.I7 

J 
OWERFUL 
ERSONAL 
0RTABLE 

Xarffo 

FOR 

30'- 
Post 
Free 

- 
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The 

Radio Constructor 
incorporating The Radio Amateur 

CONTENTS FOR FEBRUARY 

VOL. 7 NO. 7 

ANNUAL SUBSCRIPTION 18/- 
FEBRUARY 1954 

Editorial and 
Advertising Offices 

57 MAIDA VALE LONDON W9 

Telephone 
CUNNINGHAM 6518 

Editor 
C. W. C. OVERLAND, G2ATV 

Advertising Manager 
F. A. BALDWIN, A.M.I.P.R.E. 

372 Suggested Circuits; Obtaining AF Gain without 
Hum, by G. A. French 

373 In Your Workshop, by J.R.D. 

377 Versatile Audio Preamplifier, by M. C. Paul 
381 A Small Transportable, by M. Allenden 

388 Fringe Area Television; Part 2, The Sound Unit, 
by J. Glazer 

392 Valve Voltmeter for Aerial Tuning, 
by John Pickard 

393 Book Reviews 

394 Oscilloscope Traces No. 7: Modulated Carriers, 
by A.B. 

395 An Efficient Modulated Oscillator, 
by T. W. Dresser 

399 The "Orpheus" Tape Recorder, Part 3, described 
by A. S. Torrance 

402 Radio Miscellany, by Centre Tap 

405 Query Comer — A Service for Readers 

408 Let's Get Started ■ 
by A. Blackburn 

413 

- A Sense of Values, 

Designing a Multi-Range Meter, 
by R. K. Vinycombe, b.sc. 

THE CO NTENTS of this magazine are strictly copyright and may not be reproduced without obtaining prior 
permission from the Editor. Opinions expressed by contributors are not necessarily those of the Editor or proprietors 

   NOTICES  

THE EDITOR invites original contributions on construction of radio subjects. All material used will be paid 
for. Articles should preferably be typewritten, and photographs should be clear and sharp. Diagrams need not 
be large or perfectly drawn, as our draughtsmen will redraw in most cases, but all relevant information should 
be included. 
All Mss must be accompanied by a stamped addressed envelope for reply or return. Each item must bear the 
sender's name and address. 
TRADE NEWS. Manufacturers, publishers, etc., are invited to submit samples or information of new products 
for review in this section. 
ALL CORRESPONDENCE should be addressed to The Radio Constructor, 57 Maida Vale, London W.9 
Telephone CUN 6518. 
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The circuits presented in this series have been designed 
by G. A. FRENCH specially for the enthusiast who 
needs onlv the circuit and essential relevant data. 

No. 39: Obtaining AF Gain without Hum 

OBTAINING high levels of AF amplifi- 
cation without introducing hum has 
been a problem which has always given 

trouble to designers of AF amplifiers. Hum 
pick-up raises difficulties not only in normal 
audio amplifiers but also, and perhaps to a 
higher degree, in more specialised high- 
fidelity equipment designed for operation 
over a wide frequency spectrum. In both 
cases, the eradication of hum necessitates a 
considerable amount of care in design, 
particular attention being paid to the layout 
of chassis earthing points, to the decoupling 
of supply circuits, and to the dress of con- 
necting leads. 

The part of an amplifier most susceptible 
to extraneous pick-up is obviously the first 
stage; and it is at this .point that the most 
effective precautions have to be taken to 
prevent hum. Whilst it is possible to almost 
completely remove ripple from HT and 
similar supply lines, and to prevent inductive 
and electrostatic pick-up by means of suitable 
screening and one-point chassis connections, 
the question of unwanted couplings from the 
heater supply still remains. Indeed, when 
taken to its ultimate point, the only obstacle 
in the way of completely hum-free operation 
lies in 'he necessity of supplying 50-cycle AC 
to the heater of the first valve. 

Supply at RF 
This month's circuit shows an entirely new 

and, to the best of the writer's knowledge, 
hitherto unpublished method of feeding the 

heater of the first valve of an AF amplifier. 
Owing to recent development work by a 
manufacturer, this form of supply is now 
available to the home-constructor. It is 
capable of removing hum completely for all 
audio applications. 

The circuit of the arrangement used is 
shown in Fig. 1. In this diagram, VI is an 
RF oscillator, the tuned circuit for which is 
supplied by the winding LI of the step-down 
RF transformer and the capacitor C2. The 
secondary winding, L2, on the transformer is 
connected to the heater of a second valve, 
V2. The RF voltage developed across L2 
and applied to the heater is identical to the 
6.3 volts given by conventional AC circuits. 
V2 may be the first valve of an amplifier, 
whereupon it becomes completely free from 
hum pick-up for the obvious reason that its 
heater is supplied at a radio frequency. 
Practical Considerations 

It will be seen that the circuit is extremely 
simple to build up into practical form and 
that, apart from the self-demonstrable lack 
of hum, it has several other considerable 
advantages. 

To begin with, owing to the low impedance 
at which the RF voltage is taken from the 
transformer, it is possible to add capacitance 
to as high a value as I,0C0pF across the 
heater leads without materially affecting the 
voltage applied to the valve. This allows 
the heater supply to be carried by any 
desired type of wiring, including twin screened 
wire or conventional twisted pair. 
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Secondly, as the frequency at which the 
RF transformer oscillates may be made very 
much higher than the highest audio frequency 
to be handled by the amplifier, any RF 

Further Points 
The only disadvantage of the circuit lies 

in the fact that an extra valve is needed to 
drive the RF transformer. In normal 
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OBTAINING AF GAIN WITHOUT HUM 

pick-up by the first valve from its heater pins 
may be neutralised by a simple decoupling 
circuit, if this is needed at all. As I he most 
probable source of pick-up is liable to be 
given by the self-capacitance existing between 
grid and heater pins of the valve itself, this 
may be ignored in most instances, as sufficient 
attenuation to RF should exist in the re- 
mainder of the amplifier. Alternatively, a 
simple by-pass circuit consisting of a small 
RF choke and capacitor may be connected 
in the anode circuit. It will be remembered 
that the cathode of the first valve will be 
automatically decoupled to chassis by means 
of its bias capacitor. 

The possibility of RF pick-up in the first 
stage may be even further reduced by con- 
necting two balancing capacitors across the 
heater supply, as shown in Fig. 2. If one of 
these were made a trimmer, the RF could 
be "balanced out" completely; but it is 
doubtful if such an arrangement would be 
needed in most practical applications. 

A third advantage is given by the fact that 
a range of negative bias voltages is immedi- 
ately made available by tapping into the grid 
leak, R3, of the oscillator VI. This point 
has already been dealt with in Suggested 
Circuits No. 32, published in the August 1953, 
issue. 

amplifier design this is by no means a great 
problem, as the advantages conferred by a 
hum-free heater supply heavily outweigh the 
small extra cost involved. As a case in 
point, it may even be possible, by means of a 
reflex-type circuit, to have an output valve 
perform the secondary function of RF 
oscillator without detracting from its AF 
performance! Another suggested scheme 
would consist of having a single valve per- 
form the dual roles of bias and heater 
generator in a tape recorder. 

The design of a coil capable of acting as 
an RF transformer in this way is not easy, 
and great care is needed to prevent losses. 
It is possible, however, to heat a 6.3V 0.3A 
valve by means of a driver valve taking only 
15mA from a 200V HT line. The efficiency 
of the RF transformer in such a case is 
quite high. 

On the other hand, the choice of the 
driver valve, itself, presents hardly any 
difficulty at all. It is best, in an application 
of this type, to use a valve capable of handling 
two or three watts and to keep it slightly 
underrun. A 6V6, for instance, would be an 
excellent choice, and would have the advan- 
tage of requiring a heater current of 0.45A 
only. 
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As mentioned above, this method of valve 

heating is now available to the home-con- 
structor. The writer is indebted to Allen 
Components Ltd., the manufacturers of the 
RF heater transformer, for permission to 

publish advance information on their product; 
and also for allowing him to make suggestions 
which may enhance its usefulness to the 
amateur. (The Allen RF transformer best 
suited to the home-constructor is marketed 
under the type number RF 507.) 
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In which J. R. D. discusses Problems and Points of Interest 
connected with the workshop side of our Hobby based on 

Letters from Readers and his own experience. 

I HAVE RECENTLY BEEN READING a booklet 
published in the Philips Technical 
Library which describes two methods of 

remotely controlling model ships by radio. 
Although the subject of the booklet may not 
appeal to a large section of the technical 
reading public, and although the particular 
equipments shown are rather beyond the 
pocket of the average constructor — one of 
the receivers has 40 valves! — there is much 
in the booklet which is, so far as this par- 
ticular application is concerned, new and 
interesting. The booklet is entitled "Remote 
Control by Radio," and is written by 
A. H. Bruinsma. The translation into 
English is reasonably competent, although 
the same cannot always be said of the 
printing. 

The writer starts off by describing a system 
of remote control using amplitude modula- 
tion. He makes the point that, in a control 
system using AF tones, 1! °, individual tones 
must lie sufficiently far trt in frequency 
to be capable of separation at the receiving 
end, and that they must be chosen such that 
any harmonics generated by individual tones 
are not liable to cause interference with other 
tones. Also, that sum and difference fre- 
quencies created by two or more tones 
transmitted at the same time should, similarly, 
not cause interference. The writer states 
that this limits the feasible number of tones 
with simple equipment to four or five. He 
then points out very lucidly that, whilst it is 

possible to modulate a carrier 100 per cent b> 
a single tone, it is impossible for two tones 
used together to achieve more than 50 per cent 
modulation each. Three tones can only 
achieve 33-1/3 per cent modulation, and so on. 

It appears to follow from this, so far as 
one may learn from the booklet, that the use 
of tones alone for remote control is conse- 
quently unreliable. I fail to see this, especi- 
ally as I have had some experience of remote 
control arrangements using such a system. 
Whilst A. H. Bruinsma's limit of four or five 
tones is borne out in practice, it must be 
remembered that the various "commands" 
which can be passed by the permutations of 
four tones amounts to fourteen; and, of five 
tones, twenty-eight. 

There is, furthermore, no reason why the 
permissible modulation depth problem can- 
not be met by using, say, five tones, each of 
which modulates to a depth of 15 per cent 
only. Combinations of tones would then 
cause no trouble from this point of view at all. 

"Sorting out" the tones at the receiving 
end involves, in a practical design, the use 
of at least two tuned circuits per tone. Three 
tuned circuits per tone should give almost 
perfect results, even during periods when 
the transmitted carrier varied beyond the 
capabilities of the receiver AVC system. 

A. H. Bruinsma continues the first part 
of his booklet with a description of a simple 
control system using two tones. An inter- 
esting method of continuously varying 
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rudder steering is given by varying the 
"space-mark" relationship of a multivibrator. 

In the second part of the booklet, a more 
complicated arrangement is employed using 
pulse modulation. Although a considerable 
number of valves are used in both transmitter 
and receiver, this method of modulation is 
one which, with modifications, may be of 
considerable interest to the amateur. A. H. 
Bruinsma gives full circuit diagrams, with 
values, of a system capable of handling eight 
pulse channels on one carrier. Although 
only one of the channels in his own particular 
application carries audio frequency in the 
form of speech and music, there is no reason 
why the other seven could not do so as well. 
As is to be expected, the total bandwidth 
is wide, it being about 2 Mc/s. This band- 
width could easily be reduced, nevertheless, 
by reducing the number of pulse channels, 
or by increasing the individual pulse times. 
Pulse repetition frequency, however, must be 
at least twice the highest audio frequency 
carried. His receiver is also of considerable 
interest, as he has obtained mains valve 
performance from battery-type valves. 

(The Philips valves mentioned in the 
booklet are, of course, available, under the 
same type-numbers, in Mullard). 
Note: Our own publication, entitled Radio Control for 
Model Ships, Boats and Aircraft, is now available at 
8s. 6d. with art board cover, and 11s. 6d. bound in 
cloth with gold lettering. 

Plastic-Covered Wiring 
It is becoming more and more apparent 

that, whether we like it or not, we are on the 
verge of entering a new Plastic Age. Whilst 
plastics are every day creating new fields for 
themselves, they are also beginning to take 
over many of the uses which were previously 
reserved for metals only. The particular 
instances of plastic aircraft mainplanes and 
plastic car bodies are two immediate cases 
in point. 

We, in the electronic world, are always 
fortunate, insofar that new advances of this 
type find their way into radio equipment 
more quickly than in almost any other 
industry. The plastic known as PVC is a 
typical example. This particular plastic has 
become extremely well-known amongst radio 
engineers as it is now a universally-employed 
covering for insulated wires; and appears 
to be rapidly overtaking all the previous 
materials which have hitherto held this field. 

PVC insulation, when used in electronic 
chassis, however, has its disadvantages; 
foremost among which is its readiness to 
melt on the application of heat. The earlier 
types of insulated wire did not suffer from 
this trouble. Many readers will remember 
the old varnished sleeving and the rubber- 
covered "push-back" wire which were so 
popular before the war. Both of these are 

now rather difficult to obtain. I recently 
bought some plastic sleeving in London and 
found that it melted away from the wire it 
covered at almost every joint I made. This 
was not due to inefficient soldering on my 
part, either; in each instance the iron was 
applied for only a second or two. The sleev- 
ing that remained soon found its way into 
the junk box! 

PVC wire is not, of course, as bad as that, 
and it does not normally take anyone very 
long to get "used to it." When carrying out 
work on a chassis wired with PVC wire it is 
first of all necessary to ensure that any heat- 
radiating part of the soldering-iron, including 
its element housing, does not approach any 
of the wiring. Soldering, itself, must be done 
quickly and reliably. If a first attempt results 
in a poor joint it is a good plan to let the 
work cool off for a few moments before 
applying the iron once more. The secret of 
rapid soldering is, of course, clean surfaces, 
preferably already tinned, and the correct 
amount of flux. Occasionally, one meets 
valveholder tags and similar components 
which, due presumably to a long shelf-life, 
have oxydised and do not tin well. If PVC 
wire is being used, it is sometimes worth 
while tinning such tags before soldering is 
attempted. 

The question of flux is of considerable 
importance. Now that the flux tin has 
disappeared almost completely from the 
workshop and its place taken by cored 
solder, care has to be exercised in the choice 
of solder used. As readers are aware, there 
are several very well-known manufacturers 
of cored solder, the products of which can 
be relied on implicitly. Other types of cored 
solder may, or may not, function as well. 
Additionally, from my own experience, I 
find that a thin gauge solder gives most 
markedly quicker results than does a quick 
gauge. 

For the experimenter, PVC wire may not 
always be a good choice. When an experi- 
mental item of gear is being built, it often 
happens that different values of resistor have 
to be tried out, wiring changes have to be 
made, and so on. This causes a lot of un- 
soldering and resoldering and, unless a great 
deal of care is taken, the insulation of PVC- 
type wire will definitely suffer. Whilst a 
PVC-wired chassis always looks extremely 
presentable when it is completed, nothing is 
worse than when, on closer inspection, it is 
found that the insulation at many of the 
joints has become "cooked up." 

Amongst the Worms 
I sometimes think that the happiest job 

any radioman could hold would be that of 
constructing the control panels and equip- 
ment used as "props" in our present spate 
of science-fiction films. Just imagine the 
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pleasure there must be in constructing some 
of those impressive and fearsome-looking 
machines; armed always with the knowledge 
that they would never be called upon to 
work! And yet, how far short of the ideal 
some of the film-makers go! 

Recently, for my sins, I was forced to 
sit through a supporting film in which a 
party of people managed to delve under the 
Earth's crust so far that they should, to 
my calculations, have come out the other 
side. This intrepid party, unaffected by 
atmospheric pressure at 30,000 feet below 
the surface, travelled in a most ingenious 
burrowing machine whose engine could be 
started by the simple process of pressing 
button A on a war-surplus VHF control 
box. Their equipment included a very hand- 
some Hallicrafter receiver which was not 
used. However, it must have had some 
purpose, because its dial lights always came 
on whenever the engine started. 

There was also a control unit for an 
SCR269 Radio Compass. Although this 
was unwired, I still waited with bated breath 
for it to be used for compass bearings. 
However, the director of the film must, 
very wisely, have realised that such bearings 
would be a little difficult to obtain below 
the surface; for this instrument was also 
not brought into use. 

Now, I am not seeking to condemn 
science-fiction, nor to condemn science- 
fiction films, of which many are very good 
entertainment indeed. But I do dislike this 
secondary sort of film where the audience is 
pre-judged as having a level of intelligence 
which is slightly sub-moronic. The propor- 
tion of the cinema-going population which 
is versed in radio is nowadays quite high, 
and ridiculous shortcomings in presentation 
such as those I have just described will 
only add more people to the crowds who 
do not nowadays visit the cinema. 

Tool Review 
There are a fair number of tools on the 

market these days which are applicable 
mainly to the instrument, electrical and 
electronic trades. These are what are best 
described as "specialist" tools and consist 
of such things as wire-strippers, contact- 
cleaners, and so on. Many of these tools 

are relatively expensive; quite a few lying 
in the region between £2 and £5. Some of 
these tools are not easy to obtain in the 
smaller towns. Others, especially those which 
employ new and unfamiliar designs, are 
sometimes not heard of by the average 
technician until they have been on the 
market for several years. 

Whenever a group of tradesmen gather 
to talk "shop," one very often finds that the 
subject of these specialised tools crops up; 
and it is surprising to find how many of the 
lesser-known types of tool are mentioned 
or described only with knowledge gained by 
hearsay. If a tool is capable of saving a 
tradesman time, it also saves him money. 
The decision of whether the initial cost of a 
specialised tool will prove a worthy invest- 
ment rests, therefore, with the tradesman. 
Unfortunately, however, due to lack of 
immediate knowledge which I have just 
mentioned, the tradesman very often finds 
it difficult to make a choice. 

I have decided, therefore, to start a series 
of specialist tool reviews in this column. 
These reviews will deal only with tools 
applicable to the radio trade and will occupy 
a small amount of space every three or 
four months. Such common tools as nip- 
pers, wiring pliers, etc., unless they be of 
strikingly new design, will not. of course, 
be included. 

In the reviews I will quote the manufact- 
urer's address, the price, and the results 
claimed. Whenever possible, I shall check 
samples to see whether they meet the speci- 
fication. It will be impossible for me to 
do more than check the immediate pos- 
sibilities of any particular tool. If a manu- 
facturer states, for instance, that a tool is 
capable of 10,000 operations, I shall quote 
the figure but will not be able to verify it. 

On the other hand, if any tool does not 
appear to me to be suitable for the work it is 
claimed to do I shall not include it in the 
review. 

I would be very grateful for the help of 
readers in this matter, especially welcoming 
any suggestions for tools to be included. 
I feel certain that, given sufficient co- 
operation, this series will prove of great 
value, not only to the amateur but, equally, 
to the professional engineer as well. 

CAN ANYONE HELP ? 
, .with the loan or sale of the circuit of the 

MCR1 or the valve line-up and power 
pack circuit.—J. Cubitt, "Yresco," Dun- 
ston, Lines. 

. .with the instructions and/or circuit of the 
American "Espey" 104 Combination Tes- 
ter.—J. Levick 9 Myddleton Square, 

Einsbury, London, E.C.I. 
.with details of coils for ranges 1, 2 and 
3 for the MCR1, and I would like to 
know how range 1 manages to cover 
188-3,000 metres on one coil.—E. M. A. 
Barrell, 47 Madeira Road, Holland-on-Sea, 
Essex. 
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Versatile Audio 

Preamplifier 

Bv M. C. PAUL 

MOST audio types of preamplifiers are 
designed for amplifying a weak input 
signal voltage to a level sufficient to 

drive the first stage of a main audio amplifier. 
Tone correction is conveniently embodied 
in this stage, which must necessarily provide 
a fairly high gain when inputs of an order 
of 0.05 volts are used, such as many types 
of microphones give. 

Normally an impedance matching input 
transformer is used, and an appreciably 
higher input grid voltage obtained. However, 
such a unit, if used for experimental pur- 
poses (such as a photo-cell amplifier) should 
possess really high gain and a really good 
frequency response curve with an absolute 
minimum of valve noise. An orthodox type 

circuit is depicted in Fig. 1, and has a number 
of outstanding weaknesses. 

The RF Pentode 
The conventional circuit employing an 

RF pentode of the 6J7 type does give 
reasonably high gain of some 150 units, and 
is invariably worked under near-maximum 
gain conditions. Tone correction greatly 
depreciates the available gain in any amplifier 
stage, as does negative feedback where used. 
This latter addition is the only real answer 
to the pentode valve's inherent quality of 
generating third harmonics, which greatly 
colours audible reproduction and deforms 
the response curve. Even when feedback 
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supersonic or spurious frequencies creating 
positive feedback. This type of instability 
is very real where pentode valves are so used. 
With a carefully designed preamplifier of 
this type employing, say, 10% NFB and 

FIG.3. 

some 15% of bass lift, the nominal gain of 
150 will drop to approximately 100, which 
of course is adequate for many orthodox 
requirements. 

High Gain Phenomena 
Good screening will, of course, diminish 

possibility of instability by providing capa- 
citative paths to earth for the unwanted 
frequencies. This does not remove the cause 
of the trouble and does not improve the 
response curve of the preamplifier stage, 
and the author prefers the preventitive 
rather than the curative method. The greater 
the gain the more pronounced this form of 
instability becomes, and in employing 
screening unduly a further loss in potential 
gain occurs. Thermal agitation noise is also 
greatly amplified in a simple high gain valve 
stage, which under near-maximum gain 
conditions, i.e. highest sensitivity, becomes 
prone to serious hum pick-up also. 

The obvious approach to the over-all 
problem is the use of two medium gain stages 
employing triode valves, which are nowhere 
near so prone to third harmonic and spurious 
frequency generation. For greater gain and 
stability can in this way be obtained, although 
such a unit would be larger and more 
expensive than that of Fig. 1. It is with these 
foregoing considerations in mind that the 
author advocates the use of a double triode 
valve of the 6N7, 6SN7, 6SL7, type. These 
may be obtained as small metal cased valves, 
which with screened grid leads should provide 
all the screening necessary. 

Double-Triode Preamplifier 
Fig. 2 depicts a circuit employing a 

metallised 6N7 which gives a number of 
marked advantages over the conventional 
preamplifier. Each stage has a gain of over 

26, thus eliminating 
some of those problems 
just discussed. The 
over-all gain is well over 
700 without negative 
feedback and is more 
than sufficient for any 
requirement. Not many 
more components than 
in Fig. 1 are employed, 
and its physical dimen- 
sions can remain the 
same. 

A very high degree 
of NFB is permissible, 
as spurious frequencies 
are virtually absent, 
and a great improve- 
ment of the over-all 
response curve may be 

rc«6 effected at the expense 
of surplus gain. The 
NFB incorporated 

consists of a single resistor between the 
two signal grids, which should be wired 
directly across the valve holder. Its value 
will depend upon that percentage of feedback 
(P) required. The usual 5 to 15% feedback 
may here be increased to 25% or more, if 
desired, but 20% gives a beautifully flat 
response curve, and is adequate. Since 
NFB greatly improves signal to noise ratio, 
the unit is remarkably quiet under maximum 
gain conditions. 

The percentage feedback of the type of 
loop employed in Fig. 2 is expressed as 
p = 100 x Rg/Rg+Rf, but in determining 
the value of the feedback resistor Rf it is 
easier to arrange the above expression as:— 

100- p 
  Rg=Rf 

P 
Rf can now be easily evaluated once the 
percentage feedback P has been fixed. 

If desired, Rf may be split into two series 
resistances, one of which is variable, thus 
giving a manual control over the factor p. 
Such an arrangement is outlined in Fig. 4. 

Tone and Volume Control 
With ample feedback, a tone compensatory 

network may not be required unless Bass 
Lift or Treble Lift is desired. Such a network 
must not be incorporated in grid or anode 
circuits that are within the NFB loop. The 
input grid circuit of the first stage or the 
output circuit of the second stage are good 
positions. If a variable tone control is used, 
it should occupy the latter position, other- 
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wise any roughness of its action will be unduly 
amplified in the preamplifier. For the same 
reason the manual volume control has been 
placed in the second stage, although it could 
well replace the final output load resistor. 
However, some connected apparatus may 
require a different value for this grid-to-earth 
OJMH resistance, and it is easier to change 
this than to re-position the volume control. 

Under strong input signal conditions the 
first stage will easily overload the second 
unless precautions are taken. In a general 
purpose unit of this type, it is best prevented 
by incorporating a volume control of the 
preset pattern in the input grid circuit. For 
any particular operation this can be set and 
then ignored. 

deformed and instability incurred: 8 to 16^F 
is adequate, permitting comprehensive Bass 
response to be handled. This decoupling 
electrolytic can be a 3-capacitor can type, as 
shown, thus economising in space. Fig. 3 
depicts an inexpensive power pack for the 
preamplifier, and requires little comment. 
A 4(iF SOOVW paper dielectric condenser is 
in series with the heater, this avoiding losses 
in this direction. The total mains input 
power is in the region of 2.8 watts. The two 
pole on/off switch can be associated with the 
volume control in the usual manner. 

Since this "AC/DC" type pack is prone to 
the danger of crossed polarity, the author 
thought it expedient to incorporate a small 
"testiscope" as shown in Fig. 3. This will 
function before the preamplifier is energised 

20kn 
»VAW  

iOkn 20H 60mA SOOn mm 
<TO00> 
B+8pF 5 V 2 A loosn DOR SOOVW 

50:1 Y tr C=3 CZ3 
3n 8 + 8|iF 

450VW OOOS/iF 

1/ 
5Z4 Ol^iF GT 6F6GT 

24 O v 
lL I 

3 CO :-a ON MTl 
6-3V 

: A XO 
o- 5 

6N7(Met) 
SO^JF SOVW 

25>jF 
25VVJ 440 

A-Aalnput. X-X = Preamplifier output. Y-Y = US Output 
R, = Ra+Rb, 2RbiRa (See text) 
For lone control see text. Rc is a grid stopper i should not be necessary 

» • 

S » 

VALVE KEY 
(Underside) 

Power Supplies 
The anode load resistors should be de- 

coupled as shown in Fig. 2, and a large 
decoupling capacitor used. If this is too 
small the overall response curve will be 

FEBRUARY 1954 

by Si, and by touching its cap indication of 
wrong polarity is given by its glow. The 
mains plug can then be reversed before 
switching on. A suitable "testiscope" is the 
5/- Philips neon now obtainable. 
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A useful arrangement 
In its existing form, the preamplifier may 

be used to drive an output valve without 
recourse to an extra stage of voltage ampli- 
fication. There is sufficient output available 
to fully drive an output triode of the PX4, 
PX25 type, thus a good quality output may 
be obtained without additional feedback. 
If 9 per cent distortion can be tolerated at an 
output of 4.5 watts, a 6F6GT may be used, 
and the surplus gain largely eliminated by 
means of the preset volume control. Such 
an adjustment will prevent overloading of the 
6F6 grid circuit at maximum setting of the 
manual control. By this method of adjust- 

380 

ment, practically any power valve may be 
driven from the unit. 

In Fig. 4, S2 comprises a two-pole two-way 
switch which is arranged so that the output 
valve may be cut out of the circuit, thus 
enabling the preamplifier to be used as such. 
Feedback has been deliberately omitted from 
the power stage for this reason. Should it be 
required to construct this unit (Fig. 4) for a 
specific purpose, Si may be omitted, also the 
preamplifier feedback loop, and a more com- 
prehensive feedback system incorporated. 
Thus the need for a separate 4-volt heater 
winding, as demanded by the use of a power 
triode, is obviated, and really good quality 
obtained. 

THE RADIO CONSTRUCTOR 

Layout 
In Fig. 5 the component layout of the orig- 

inal general purpose amplifier is shown, and 
this requires little comment. The author 
would, however, stress that whilst layout is 
not critical, grid leads and feedback loop 

wiring should be as short as possible,.and the 
metal cases of controls earthed to chassis. 
The chassis can, of course, be mounted in a 
small wooden case and an "internal" speaker 
installed. The chassis used was approxi- 
mately 9" x 6" x 2i" and was of aluminium. 

Cover Feature 

A SMALL 

TRANSPORTABLE 

By M. ALLENDEN 

I HAVE from time to time occasion to 
travel, and invariably on arrival at my 
new abode I find that I am without radio 

entertainment of any sort. Such isolation 
prompted me to construct this set, which I 
felt would answer my needs. 

The specifications to which it is built are 
therefore set by its rather ubiquitous use. 
A battery set was decided against at the 
outset, on the count that, for semi-permanent 
use, it would be expensive; so a mains set 
was decided upon. AC/DC it had to be, and 
by using a piece of line cord that could be 
plugged into the set, odd voltages like 115V 

could be catered for by altering the cord, or 
having two cords — one for 220 volts and 
another for a lower voltage. The narrow 
shape was employed so that the set could be 
packed easily in a bag or suitcase without 
being awkward, whilst the size of 8" X 5" x 2" 
approx. ensures that it doesn't monopolise 
one's luggage. 

The construction of such a receiver is 
obviously rather 'bitty,' and cabinet and set 
are built together, the components being 
bolted to the cabinet walls. By this form of 
construction, however, the very valuable 
advantage that NO METAL parts can be 

"Exploded" view 
showing the manner in 
which the three main 
parts fit together 

m 
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touched is realised; with an AC/DC "hot- 
chassis" set, this advantage will be fully 
appreciated. The chassis holding the tuning 
portion can be constructed separately, and 
then bolted in the cabinet frame; this 
simplifies wiring, and to allow for alignment 
the chassis can be tilted. The cabinet itself 
has its external design based on the American 
type of portable, and a glance at the photo- 
graphs will show the general form which the 
construction takes, viz, a central frame 
holding the chassis, rectifier, smoothing 
condensers, resistors and volume control. 
The front supports the tuning condenser and 
loudspeaker, whilst the back of the set holds 
the aerial socket and miniature Jones socket 
for the power. The whole cabinet is con- 
structed from plywood of various thick- 
nesses, and by giving the finished product 

several coats of brushing cellulose, a plastic- 
like finish can be obtained as seen in the 
photographs. 

For maximum performance in all locations 
a superhet circuit is employed, and by 
reflexing the IF stage more can be achieved 
with less valves. 

Circuit Details 
No claims to originality for this circuit are 

made, the reflex idea being widely used, but 
by its use a large saving in components can 
be made. The circuit itself is a reflex super- 
het, the IF stage being used both as a normal 
IF amplifier and first AF; this saves one 
valve without impairing very much the 
performance of the IF stage. 

For those not familiar with this type of 
circuit, a glance at the circuit diagram will 
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The Cover 

Illusfrafion 

The Cover Illustration 
shows the really fine pro- 
fessional appearance of the 
finished receiver which is 
the subject of this article. 

FEBR UARY 1 954 383 

www.americanradiohistory.com

www.americanradiohistory.com


show that the AF is developed in the first 
instance across the diode load R5, and then 
filtered for the RF component via C9, R4 
and C8. The resultant AF (filtered) is now 
fed to the grid of V2 via the secondary of the 
first IF transformer. Amplification takes 
place normally in the valve, but the AF is 
taken out at the screen of V2, the resistor R6 
forming the load. Thus it will be seen that 
the pentode, for IF, becomes in effect a 
triode for AF. It will be noted that Vl is 
run without cathode bias; instead, bias is 
fed from the AVC line, which, having no 
delay, is quite satisfactory for supplying 
minimum bias. Nevertheless, it was found 
that a little standing bias was necessary, 
hence the inclusion of RIO. The power unit 
is of conventional design, resistance capacity 
smoothing is employed, and advantage is 
taken of the S.T.C. Centercel miniature 
rectifiers. The types used are the RMl's 
and, as thsy have a maximum voltage rating 
of 135 volts, two are used in series. The 
valve line-up of a UCH42, EF92 and HL91 
was used mainly because the author had 
those types at hand; to save space and 
simplify the heater arrangement a crystal 
diode is utilised. 

The heaters on the original model were 
wired in series/parallel in order that 0.3Amp 
line cord could be used, but by shunting the 
UCH42 heater with a 1400 resistor it can be 
wired in series with the other two valves, 
and 0.2Amp line cord used. The latter is, to 
the author's mind, the better arrangement — 
for in the event of a failure, only one valve 
is likely to suffer. The length of line cord, 
of course, depends on the ohms-per-foot of 
the type used, and if the 0.3A or 0.2A system 
is decided upon. The resistance of the line 
cord is calculated from the usual application 
of Ohms Law, viz: 
(0.3Amp) Resistance of cord= 

(mains voltage - 14) x 1,000 
300 

(0.2Amp) Resistance of cord= 
(mains voltage - 26) x 1,000 

200 
It will be seen that a resistance of 200-1,0000 
is the usual value; the original employed 
eleven feet. 

As it is possible to have a "live" chassis in 
this type of set. the aerial must be isolated 
from it, and this is done with a 0.001 (J.F 
1,000 volt condenser; this must on no account 
be omitted. 

The coils used are the new Denco (Clacton) 
Ltd. miniature type, which tune with a 
300pF condenser; by the employment of 
slug-tuned coils, the oscillator padding can 
be done by adjusting the core of the oscillator 
coil. The padding condenser is a fixed high 
stability type, which it will be seen is used as 

the oscillator self-bias condenser, R2 forming 
the grid leak. By using a series-fed oscillator 
circuit, plenty of output can be obtained on 
the lower mains voltages. In the original, on 
high mains voltages some whistles were 
apparent, but the inclusion of a grid stopper 
of about 100-2000 in the grid of the oscillator 
should remove trouble from that source. 

The IF transformers used are not critical, 
especially the last one, as this is considerably 
damped by the circuit arrangement. The 
type used on the original was a pair of 
"Radio Spares," but most miniature types 
would fit the chassis. As mentioned earlier, 
a G.E.C. crystal diode is used as combined 
detector-AVC rectifier. This type has the 
advantage that it can be wired straight into 
the circuit; care must be taken, however, 
and the use of a thermal shunt whilst solder- 
ing is advised. The red end of the diode goes 
to chassis, the black to the IF transformer. 
The output stage is very conventional and 
nothing need be said except that the output 
transformer was a "Radio Spares," the type 
for personal portables; in spite of its design 
for low currents, it will take the 10-15mA 
asked of it and shows no signs of heating. 
To eliminate modulation hum which crept 
in on local stations, C14 was included and 
removed all traces of it. 

Construction 
The'reader may not want to follow the 

original in every detail, and a simplified 
cabinet could be constructed and/or a differ- 
ent design; however, the author felt that a 
little time spent on the cabinet to give it that 
professional finish was well spent, and 
probably the best salute to your finished 
cabinet is when people ask on inspection, 
"Is it plastic ?" 

Reference to the diagram will show the 
details of construction. They are fairly self- 
explanatory, but a few notes will not be out 
of place. The main frame is first constructed 
from plywood (part A), being glued and 
pinned logether. A square is best used in 
setting to ensure a true rectangle. When dry, 
small wedge reinforcement pieces are glued 
in at each corner. Next construct parts B 
and C; these are best made together, and 
when gluing mount them on the main frame 
to ensure the same shape as part A is obtained. 
When the glue is set, handle carefully, for 
until the sides are glued on they are rather 
delicate. Now parts D and E are cut from 
le" plywood. Make sure that it is good 
plywood; the waterproof type is excellent 
and its extra cost is amply rewarded by the 
results. The parts D and E, which are the 
front and back, are now glued and pinned to 
the frames B and C, a good weight being 
placed on them whilst the glue sets. When 
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the glue is hard, the flanges of ply are 
stuck to the inner sides of the back and 
front. We have now a case with a back and 
front which fit snugly into it. The piece cut 
from piece E is kept on one side, as it will be 
used later for the speaker baffle and grille 

chassis is cut from aluminium and is fixed 
to the cabinet by two angle brackets. It 
can then be wired up. A small bracket is 
made for the potentiometer, and bolted to 
the cabinet. A word about the volume 
control here — the actual volume "knob" is 

Vfe'to clear 
flanges- 

/£L9r\ lfrT2 /EF92\ j ^ fUChP 
(Output) ® (lF Amp) [ ^ \ 42 

\B7G/ -...., \B7G/ b . _ \B8A/ 

Fixed to cabinet/ 
by small rt; angle 

brackets 
(g|Output trans 19) 

Holes 2 BA clear^ for 
coil mounting 

Coil mounting bracket 

FIG.4. LAYOUT OF CHASSIS 
Chassis is fixed in cabinet 2^fe from end (see photo) 

2 holes drilled in this ^ 
side to bolt it to main 
/ chassis 

FIG.2. POTENTIOMETER 
SHAFT 

Filed to this shape to engage in slot 

FIG.3. BRACKET FOR COIL MOUNTING 
Aluminium 16-18 gauge 

backing. Two pieces of ply are now shaped 
as at F and G, and stuck on the main frame. 
This having been done, the whole "box" can 
be shaped with a file and sandpaper to give 
a rounded, pleasing shape. An idea can be 
obtained from the photographs as to what 
extern this is carried out. The speaker grille 
can now be added; this is constructed from 
strips of 32" ply which are steamed round the 
corners, and then glued in place. 

The main components can now be fitted 
into the cabinet, holes being drilled in the 
sides to fix them by countersunk 6-BA bolts— 
don't worry about holes, for you can always 
fill them up with plastic wood. The main 

FEBRUARY 1954 

cut from J" perspex to the shape shown on 
the photograph; the projection on the disc 
is for a little extra leverage for the on-off 
switch. The disc just slips on the potentio- 
meter shaft, which is filed to the shape shown 
in Fig. 2. Before construction progresses 
too far, it is best to paint the front and back 
"lids" of the case. First make sure that the 
wood is clean and all cracks are filled in, 
pins punched in, and resulting holes filled. 
The author used Naylors Brushing Belco. 
This is a slower drying cellulose and can be 
purchased from any good cycle stores; it is 
excellent for the purpose. Give the "lids" 
two or three coats, leave to dry overnight 
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and then sandpaper down with fine paper 
(known as "wet and dry," and used with 
water) until you have a smooth surface. A 
couple more coats can now be applied, 
working rapidly with a soft brush. Don't 
go back on your first strokes, as the cellulose 

tends to "pull." More sandpapering when 
it's hard — don't rush this stage; then another 
couple of coats. The last coat when definitely 
hard (leave at least one day to ensure this) 
can be polished. To polish use metal polish 
and a soft rag, rub gently but with even 
firmness over the whole painted area, and 
finally polish with a clean, soft rag; the result 
will amaze you as, depending on the number 
of coats used, a beautiful plastic-like finish 
will result. The main frame A is cellulosed 
last of all, when all the holes have been drilled 
and filled in with plastic wood. The handle is 
made from two pieces of perspex laminated, 
cemented with any of the various cements 
available on the market. The metal clips are 
made from anodised aluminium knitting 
needles of any of the lower gauges, which 
may be obtained from most stores for only 
a few pence. 

The dial-cum-tuning drive was cut from 
perspex, and is fitted to the tuning con- 
denser spindle in the same manner as the 
volume finger drive, except that it is anchored 
by a piece of plastic which has a 6-BA screw 
embedded in it. The shaft of the variable 

condenser is drilled and tapped 6-BA, so 
that the finger drive/dial can be held in 
place without exposing any metal. 

The piece cut out of the front panel E 
can now be utilised; two holes are cut out, 
one a piece to allow clearance for the speaker, 
and another to give air access to the valves 
(see sketch). The whole is covered with a 
piece of cloth and cemented behind the 
speaker grille. 

The front and back can be fixed to the 
main frame by means of spring clips which 
press tightly down on the flanges — if spring 
clips such as the type for holding screwdrivers 
are purchased, they can be cut in half, 
softened at one end and drilled. The original 
set only needed two clips to hold the sides 
on very firmly. 

A lot of the wiring will have to be done 
when the set is practically finished, such as 

; •»,) 
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The back of the receiver removed to show the main components at the rear of the centre 
portion 
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the connections to the plug, aerial socket and 
variable condenser; these leads should, how- 
ever, be just long enough to allow the sides 
to come away a small distance from the main 
frame. 

Alignment 
This is best done with a signal generator, 

but it is quite easy to align on signals — the 
author using the latter method. 

With a sig. gen., first short out the osc. 
grid, and inject 465kc/s into the mixer grid, 
peaking up the IF transformers for max. 
output. Then take the short from the osc., 
inject via the aerial socket l,500kc/s, setting 
the condenser to about one-fifth mesh, and 
adjust the osc. trimmer until the signal is 
heard — adjust the mixer trimmer for 
maximum output. Next set the generator to 
about 600kc/s and set the variable condenser 
to about four-fifths mesh; adjust the slug on 
the osc. coil, at the same time rocking the 
tuning condenser until the signal is heard, 
and endeavour to get it at four-fifths mesh. 
Now adjust the slug of the mixer coil for 
max. output. Return to l,500kc/s again, reset 
condenser to original position, and adjust the 
trimmer on the mixer section only. Return to 
600kc/s and adjust mixer coil slug only for 
max. response. Now plug in an aerial and 
retrim for max. sigs. at high frequency end 
and low frequency end. 

To align without a sig. gen., don't touch 
the original setting of the IF cores — or if 
they have been tampered with, set them at 
about the centre of their tuning travel. Set 
the oscillator coil slug to about half- to 
three-quarters of an inch out, and by swinging 
the condenser something should be heard; if 
not, vary one of the IF cores and try again. 
As soon as a signal is heard, peak up the 
IP's for max. output. Now try and identify 

a station — the 3rd programme on about 
192 metres is good if it is strong enough — 
and set it to its approx. position on the dial; 
if you can get the 3rd programme it will be 
received with the condenser vanes practically 
full out. By varying the oscillator trimmer it 
should be possible to put the signal roughly 
where you want it; when it is there, set the 
trimmer of the mixer portion of the two gang 
to give max. output. Now go to the low 
frequency end of the condenser swing and 
identify a station (Brussels, Eirah or 3rd 
programme are examples) and vary the slug 
on the oscillator coil to put them roughly 
where they should be. Denco (Clacton) Ltd. 
coils give a range of 515kc/s to l,545kc/s, 
which is 580-195 metres, so that should give 
you plenty to go on. Having set the osc. 
range, adjust the mixer trimmer and the 
mixer slug at the high and low frequency 
ends of the condenser respectively, until max. 
response is obtained at both ends and no 
further adjustment is required. Now retrim 
the IF's on a weak signal. 

The dial was calibrated directly from 
received stations, ink marks being put at 
marker points, and then the points painted 
on afterwards — a sig. gen. is invaluable here, 
but the author did it by identification of 
stations. 

Conclusion 
Although most of the construction has 

been described in some detail, quite a few 
points have not been mentioned, but careful 
inspection of the photographs and diagrams 
should make them clear. The set is 
capable of a good performance and the audio 
section is such that local signals can be quite 
deafening, and good results are forthcoming 
on a fairly short, throw-out aerial. 

A Christmas Card with a Difference! 

The most interesting "Christmas Card" 
which came our way this past festive season 
was from Hugo Gernsback, the American 
technical publisher. 

It was in the form of a small thirty page 
magazine — of normal Christmas card pro- 
portions, entitled Forecast 1954. It is the 
latest of a long series which Mr. Gernsback 
has prepared each year; each edition featur- 
ing scientific prognostications for the future. 
In this latest edition, Mr. Gernsback outlines 
the first flight to the moon in an unnamed 

spaceship, equipped to televise its journey back 
to the earth. "A and H Bombs for Defence" 
forms another subject for discussion — very 
suitable for those who enjoy letting off 
Christmas crackers at every opportunity 
during the festive season ! A miniature 
radio receiver in the form of a pocket 
watch is forecast for production in 1954, 
and in the medico-electronic world Mr. Gerns- 
back's prophecies should eventually make an 
incorrect diagnosis quite impossible, whether 
the defect be a physical or an emotional 
malady of the heart. 
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FRINGE AREA 

TELEVISION 

By J, GLAZER 

Part 2 — THE SOUND UNIT 

NO TROUBLE, WHATSOEVER, should be does decide to use an AVC line, the use of 
experienced in obtaining enough gain variable-mu EF92 valves will give better 
from a television sound receiver, as results than the stated EF91. (The use of an 

the bandwidth is so narrow that the coils can EF92 in the contrast control stage of the 
be "peaked" for maximum gain. In areas of vision receiver will make the action of the 
very poor reception, however, RF stages contrast control less harsh. This, however, 
using only one tuned coil are not enough; is left to the constructor's discretion), 
and the use of more than three or four RF The sound unit, however, incorporates an 
valves is not only inconvenient in that they efficient car ignition interference suppressor, 
use more HT and heater current and take up which cuts down the irritating noise con- 
extra space, but they also accentuate valve siderably. Its function is to clip the inter- 
noise, which issues from the loudspeaker as ference peaks off the audio signal. The 
a mixture of hiss and frying sounds. Superhet diagram shows the cathode of the detector 
sound is, of course, really the best method of diode feeding a positive signal to the cathode 
overcoming this trouble, but again there is of the interference suppressor diode. This 
the extra worry of the oscillator, its coils diode will not conduct, however, unless its 
and the IF's, to say nothing of the cost. (If anode is made positive with respect to its 
the average constructor is anything like the cathode. This is accomplished by a variable 
writer, he usually shies away from anything resistor in the cathode of the first audio valve, 
to do with superhet television, unless it is This suppressor control, R14, is adjusted so 
in the form of ex-Govt. surplus junk). that the diode just starts to clip the maximum 
Fortunately a TRF sound unit, employing the sound peaks. The higher ignition inter- 
same tuned-grid, tuned-anode arrangement ference peaks will drive the diode's cathode 
as in the vision unit, can come to the rescue, more positive than its anode, and the diode 
and even in bad reception areas three RF will cease to conduct, therefore suppressing 
valves should produce ample gain. the interference peaks. 

Reference to the circuit diagram shows the The first audio valve is an EF37 AF 
first EF91 RF valve with the usual tuned-grid pentode, although any similar valve may be 
coil. The three RF stages are exactly the used. The volume control comes just after 
same as those in the vision unit, except that this stage, and controls the AF level to the 
there is, of course, no damping. The grid output valve, which is fed by a 0.1 [iF capaci- 
coils are coupled to the previous anode coils tor from the anode of the EF37. The output 
in the same way (the earthy end of the grid valve, an EL33, is for convenience mounted 
coil is coupled to the HT end of the previous on the power chassis, together with its output 
anode coil), and the stage components are transformer. The total HT consumption is 
of the same values. The RF filter network, approx. 65mA. 
which comes immediately after the diode 
detector, (half of an EB91), and consists of Construction 
€15, RIO and C16, bypasses all of the carrier The sound chassis is the same size as the 
hiss in the audio signal to chassis. The writer, vision chassis, (15" long by 2|" wide and 1 j" 
for simplicity of construction, omitted to use deep). The four B7G valveholders are 
an AVC line. Using AVC helps to cut down mounted at intervals of two inches along the 
car ignition interference, and the writer centre line. The mica disc capacitors are 
strongly recommends employing it in areas mounted in their f" holes on top, and up each 
of good reception, but of bad interference. side of the chassis. The octal valveholder is 
(When the TV signal is strong, a high AVC mounted near the other end of the chassis, 
voltage is fed back to the RF stages, and the suppressor control being positioned 
reduces their gain; so making them less between the double diode and this valve, 
sensitive and, therefore, less likely to pick Four screens are mounted across each RF 
up any stray interference). If the constructor valveholder, as in the vision chassis. All the 
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coils are wound in the same way, except 
that there are slightly more turns. 

Alignment 
Very little trouble should be experienced 

in aligning the sound unit, the coils just being 
"peaked" for maximum gain. If a coil in 
either the vision or sound unit requires 
another turn, i.e. the dust-iron core is right 
inside the former for maximum gain, it is 
advisable to rewind that coil completely. 
When altering the coils, only do one at a 
time; the number of times the writer has 
mumbled unprintable words under his 
breath because he has rewound two or three 
coils at once and has completely lost the 
signal, is unbelievable. When initially 

aligning the sound receiver, disconnect it 
from all the other units, except the power, and 
plug in the aerial direct. When the alignment 
is completed, connect all the units together, 
and re-align both sound and vision units. 
It may be found that aligning one unit may 
affect the other, therefore the best balance 
between them must be discovered. If it is 
found that the vision tunes well, at the expense 
of the sound- or vice-versa, do not overlook 
the dipole aerial as a possible source of the 
trouble. If the dipole is not cut to the correct 
length, it may receive the sound signal well, 
but not the vision; or the vision signal, but 
not the sound. After all, the dipole is the 
first tuned stage of the television receiver. 

[to be continued 

From the UNESCO publication Television—a World Survey 

. . . . we learn that TV is now 
operating or about to be introduced 
in 52 countries. In 21 of these, public 
broadcasters are on the air whilst another 
7 are carryiing out technical broadcasts of 
an experimental nature. In the remaining 
24, either the governments or private organ- 
isations have reached the planning stage. 

Some rather surprising facts are brought 
to light in this publication. In the Soviet 
Union for instance, amateur television is 
widespread, where enthusiasts have built not 
only receivers, but an entire television centre 
at Kharkov. In France, communal sets 
have been purchased by entire villages, and 
placed in the school house. In Thailand, 

TV sets are on sale before the TV transmitter 
has been completed ! In Mexico, it is 
reported that colour TV has been developed 
by a Mexican firm and is used for medical 
education at the University. It is not stated 
whether this is a 'closed' circuit. In Brazil, 
plans have been made to cover the entire 
country with 290 stations in 186 localities. 

This publication is available in this 
country at 9/6 and contains a wealth of 
material ranging from the history of tele- 
vision in each country, organisation, technical 
facilities available, types of programmes 
and so on, to details of colour television 
systems available and the training of per- 
sonnel for new stations. 
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VALVE VOLTMETER 

FOR AERIAL TUNING 

By JOHN PICKARD 

AT this time of the year many amateurs 
are thinking about and preparing for 
the annual R.S.G.B. National Field 

Day, which usually takes place in June. One 
of the essentials of success in any contest, 
particularly so under the "portable" rules 
of NFD, is that the operator should be able 
to set his VFO to a particular frequency and 
retune the other stages with the minimum of 
delay. Valuable points are often lost through 
operators, who are not intimately acquainted 
with the transmitter in use, failing to tune it 
"on the nose," with the result that a poor 
signal is radiated and someone else gets the 
contact and the points! 

The preference of many groups is to use 
end-fed aerials, so considerably easing multi- 
band operation. The difficulty which immedi- 
ately arises is that in most cases the aerial 
is voltage fed, and hot wire ammeters fre- 
quently fail to give a satisfactory reading when 

V 

IC IOOPF 

loobn 

IOOpF« 
(j 

^SOO/JA 

■•OOtyjF 

£ LIS_ 1—--LT+ 

Jjstn 
HT- 

VALVE-IAS STRAPPED TRIODE 
RC458 

employed in such circumstances, bearing in 
mind the modest DC input power of 5 watts 
or less. Even if the aerial is current-fed some 
operators will find that, due to the low current, 
time is required in order to ensure that the 
transmitter is properly tuned and matched 
to the aerial. 

Having met trouble of this nature for 
years, the author devised a "Valve Volt- 
Meter" which has been used with great 
success in the last three NFD's. A small 
1.4 volt torch cell and a 9 volt grid bias 
battery have powered it for fully the 24 hours 
of the contest (and, in fact, were on each 
occasion subsequently used in the shack for 
many weeks). It may therefore be left 
switched on for the entire duration of the 
contest. 

The unit is placed as near as possible to 
the aerial post of the transmitter, suitable 
precautions being taken to prevent any 
leakage of RF to ground. An insulated wire 
is taken from the input of the valve volt- 
meter and wrapped for approximately 3 to 
5 turns round the aerial wire, to form a 
capacity coupling to the grid of the indicating 
valve. 

The batteries should be built in with the 
indicator, so making it 
completely self-contain- 
ed for easy transport 
and erection. It will be 
seen that the only 
controls are: 

1. An on/off switch 
which may be 
used to reduce 
drain on the bat- 
teries, although, 
as already stated, 
this is entirely un- 
necessary for the 
duration of the 
contest, due to the 
low cost of the 
batteries. 

2. The variable re- 
sistance which is 
used to adjust the 
bias on the valve. 

HT+ 

The valve volt-meter requires no further 
description, as the accompanying diagram 
will be easily understood. In operation it 
should be switched on and the cathode bias 
resistor adjusted so that the micro-ammeter 
reads approximately 50-lOOiiA — this setting 
is not critical. The transmitter should then 
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be switched on and adjusted for proper 
radiating conditions. With the key depressed, 
the insulated input wire to the valve volt- 
meter should be twisted round the aerial lead 
until the micro-ammeter reads nearly full 
scale deflection — say, 450jj.A for SOOuA 
FSD. 

The unit is now ready for use. As a test, 
change the frequency of the transmitter and 
it will be seen how quickly and easily the PA 
anode and aerial condensers can be adjusted 

for maximum deflection on the valve volt- 
meter. A careful check will show that the 
results are as good as the more usual "dip 
and draw" method, which will take much 
longer to adjust. 

A further interesting check is to adjust the 
transmitter by the normal dip and draw 
method or by using an RF ammeter, and 
then to see how much more accurately the 
transmitter may be tuned by using the valve 
voltmeter. 

BOOK REVIEWS 

Three new books recently added to the Philips 
Technical Library have been received, each of which 
is up to the standard expected of the books in this 
collection. They are available from the distributors 
for the United Kingdom, Cleaver Hume Press Ltd., 
31 Wright's Lane, Kensington, London, W.8. 

The first to be dealt with here is entitled DATA 
AND CIRCUITS OF TELEVISION RECEIVING 
VALVES, by J. Jager. It contains 216 pages and 226 
photographs, diagrams and charts. The price is 21s. 
This book is numbered III.c in the Electronic Valve 
series. A companion volume, No. III.a, was reviewed 
in the January 1953 issue of this journal. The present 
volume follows the same pattern as its companion, 
describing 11 thermionic valves and 3 picture tubes 
in great detail. The data presented is very compre- 
hensive, particularly with regard to graphs of operating 
characteristics. 

Each of the valves dealt with is found in the modern 
television receiver, and it is obvious from the many 
circuit diagrams and other essential data in the book 
that no pains have been spared to provide the design 
engineer with all he needs. 

A section of the book is given over to circuit des- 
criptions which finally evolve into a complete design 
for a modern receiver. Some emphasis is placed on 
intercarrier sound reception, possibly due to this 
system being more popular on the Continent than 
here. 

LOW FREQUENCY AMPLIFICATION, by 
Dr. N. A. J. Voorhoeve, is Volume (b) in the Miscel- 
laneous series of the Libra^, and is a monumental 
work on the subject, containing 495 pages, and 479 
illustrations and diagrams. The price is 50s.. Unlike 
the books in the Electronic Valve series, which delve 
deeply into theoretical considerations, this book takes 
a grasp of the practical aspect of the sound engineer's 
calling. Consequently the mathematics encountered 
are very easily understood, and indeed have been made 
deliberately so in order to give space to subjects of a 
practical nature. 

The wide range of matters dealt with include general 
principles, amplifier valves, pre-amplification, feed- 
back, matching, power units, acoustics, input sources, 
reproducers and measurements, to mention a few. 
A useful chapter describes various components such 
as resistors, capacitors, potentiometers, transformers, 
etc., and gives a good insight into the desirable features 
embodied in modern components as a result of 
research. 

In the chapter on amplifiers and amplification 
systems, the widely different circumstances in which 
sound re-inforcement plays a part in modern life is 
revealed, e.g., railway station and train announcers, 
swimming baths, exhibitions, studios, the cinema, and 
so on. Radio relay and rediffusion systems are also 
included. 

This is a book that covers an enormous subject in 
such a way that the reader can learn much while being 

entertained by Dr. Voorhoeve's authoritative but 
readily understandable exposition. 

INDUSTRIAL ELECTRONICS, by Dr. R. 
Kretzmann, is volume (i) in the Miscellaneous series. 
It, also, is a highly interesting book, particularly 
for those who have been searching for one that deals 
with this widening field. It contains 236 pages, and 
226 photographs and diagrams. The price is 25s. 

The applications of rectifiers, thyratrons, senditrons, 
ignitrons, excitrons, cathode-ray tubes, etc., and their 
basic circuits, provide early indication that the book 
deals with a considerable number of electronic devices 
that can perform certain functions in industrial plants 
that hitherto had to be done by some mechanical 
means. The main headings of such devices include 
electronic relays, counting circuits, timers, special 
rectifier circuits, welding, high-frequency heating, etc. 
These, and other themes, are subdivided into dis- 
cussions on special examples designed to perform 
particular functions. For example, applications of the 
electronic relay can include automatic door control, 
smoke detection, the examination of food cans, etc. 

Essentially this book is divorced from electronics 
which are devoted to telecommunications; it aims at 
being a guide to the wider application of electronic 
circuits, particularly to plant and production engineers 
who may view with some understandable reserve 
the devices of this new age which are not so familiar 
to them as are the methods and processes that have 
been their faithful servants for so many years. 

Many of the electronic circuits are described in 
detail, and in several cases component values are given. 
Tables of the principle data for several of the Philips 
range of industrial valves are provided at the end of the 
book. 

TV SETS ON TRIAL, by Ronald Finnigan. 48 pages. 
Price Is. Published by Television News Ltd., 147 
Victoria Street, Westminster, London, S.W.I. 
A booklet obtainable from booksellers and news- 

agents, compiled by the Technical Editor of TV News. 
It contains a selection of reviews published over the 
past 18 months in TV News. Well presented in clear 
type and sharp photographs on art paper, this little 
booklet can be a useful guide to a prospective pur- 
chaser who knows nothing about wireless. An innova- 
tion is the appendage to each technical review which 
provides a Viewer's View of each set described. 

Fifteen sets, of various kinds and prices, by some 
of the leading makers are given praise and criticism. 
The Viewer who giyes his Views seems to have an 
allergy for rubber-stops-for-cabinet-doors. To the 
present critic, the booklet seems worth a shilling; 
the sprinkling of facetious replies to typical requests 
for information afforded him some amusement on a 
drab afternoon. 

NORMAN CASTLE 
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OSCILLOSCOPE TRACES 

By A. B. 
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No. 7. MODULATED CARRIERS 

Two EQUALLY EFFECTIVE METHODS of checking 
depth of modulation from a transmitter or 
signal generator can be used with an oscil- 
liscope. 

The simplest way is to couple the oscil- 
loscope to the RF tank circuit, and set the 
timebase to run at, say, one third of the 
modulating frequency. Traces representing 
the RF "envelope" can then be observed 
quite easily. Three examples of the sort of 
picture you might get are given in Figs. A, 
B and C above, which represent 100%, 
50% and overmodulation respectively. 

Alternatively, traces giving the same 
information can be obtained by making the 
connections shown in the circuit, and Figs. 
D, E and F illustrate this. 

The trace at G shows non-linear operation, 
as well as overmodulation. 

To calculate the depth of modulation, the 
following expression is used: 

A —B 
Depth of modulation = xl00% 

A -F B 
The transmitter must, of course, be fed 

with constant frequency modulation in 
both cases. 
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An Efficient 

MODULATED 

OSCILLATOR 

WHILE MANY THOUSANDS OF AMATEURS 
get along in a fashion without them, 
there is no question that a minimum 

of two instruments, a multi-range meter and 
a modulated oscillator or signal generator, 
are as essential to the serious enthusiast 
as they are to the professional. Of these, 
multi-range meters are comparatively easy 
to construct provided one has a good milli- 
or micro-ammeter and a handful of resistors, 
and many good designs have been published 
in the past. Signal generators are in another 
class, however, and while many attempts 
have been made to produce a reasonably 
priced and efficient design for amateur con- 
struction, it is doubtful if more than a very 
small proportion of them have even 
approached the standard of quality of even 
the cheapest commercially-made types. 

The reasons for this are not hard to find. 
Few home-built instruments incorporate 
even the minimum of items necessary for 
stable oscillation, let alone refinements 
such as negative temperature co-efficient 
fixed condensers; and in addition the majority 
of them attempt to perform the entire 
operation, RF oscillation and modulation, 
with one valve, usually a 6K8 or something 
similar. It can be done, but it is rather 
singular that the manufacturers, who are 
as keen as any amateur to keep down the 
price for obvious reasons, rarely use less 
than two and often use three! 

Taking the elements of a signal generator 
separately, there is really nothing much to 
them. On the one hand we have a simple 
form of RF oscillator, which, after all, is just 
a valve with reaction applied, whatever form 
it may take on paper; and an audio oscillator 
which is just as simple and usually operates 
on a fixed frequency around 400 c/s, to 
modulate the RF oscillator and provide 
an audible signal. There is nothing particularly 
complicated about that arrangement, and 
it should be an easy matter for amateurs 
to achieve the same degree of reliability and 
efficiency, pro rata, that the manufacturers do. 
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Where, then, does amateur construction 
fall down? Principally in frequency stability, 
it is to be feared. Frequency drift, and shift, 
is the bogey of all receiver designers, especially 
in communication instruments, and a great 
deal of trouble is taken to reduce and control 
it. Similarly, with good class all-wave 
receivers, how often do instruction books 
state that the receiver should be allowed to 
warm up for a few minutes before tuning 
in a station? The explanation given is that 
it is to allow the receiver to "settle down" 
but, in actual fact, it is to give the oscillator 
time to reach a stable operating condition. 
The point about all this is, how much more 
frequency drift must there be in a simple 
form of signal generator, which is switched 
on and used forthwith and which, in any 
case, has little or no compensation for drift 
and no means of reducing it? 

The principal cause of frequency shift in 
any oscillator is change in supply voltages, 
particularly in that of the anode. The matter 
is more complicated where mixer valves are 
concerned, as in superhets, but we are not 
dealing with that now. The cure for the 
condition is, obviously, a regulated power 
supply. Frequency drift is another matter 
altogether, and shows itself as a decrease 
in oscillator frequency as the temperature 
of the unit increases. The effect is usually 
greater at the higher frequencies. The cause 
is rather complex but much of it is due to 
the use of poor dielectric materials such as 
ebonite, bakelite and other synthetic resins, 
and varnished cambric in the oscillatory 
circuit. Drift can be considerably reduced 
by using porcelain or polystyrene coil 
formers and insulation on the tuning con- 
denser, and a porcelain valveholder. The 
remaining smaller drift can then be further 
reduced, indeed almost cancelled out, by 
using negative temperature co-efficient con- 
densers so adjusted in relation to the other 
circuit components that balance is secured. 
Positive temperature co-efficient, by the 
way, is defined as an increase in capacity 
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with an increase in temperature, and negative 
temperature co-efficient as a decrease in 
capacity with an increase in temperature. 
It will readily be seen how useful condensers 
of the latter type can be in oscillator 
circuits. 

The RF circuit is quite a conventional 
arrangement, but the modulator may call 
for a little explanation, perhaps. The 
circuit used is such that the primary of a 
small intervalve transformer (1:1, 2:1 or 
3:1, it is immaterial) is used as a Heising 
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^ From this information it should be possible 
to design a signal generator which will 
remain tolerably stable in frequency (i.e. the 
dial indication really means what it states) 
and yet be inexpensive and easy to construct. 
The remainder of this article will be devoted 
to the description of such a signal generator, 
evolved from the theoretical considerations 
stated in the previous paragraphs. 

The circuit of the instrument is given in 
Fig. 1. One half of a 6SN7 is used as RF 
oscillator, and the other half as modulator. 
The coverage is dependent upon the capacity 
of the tuning used, and the coil details are 
given in a table for both a SOOpF and a 
350pF condenser. Whichever is used, all 
the frequencies likely to be needed are there. 
Polystyrene formers (Denco [Clacton] Ltd.) 
should be used, and the windings fixed down 
with coil fixing dope from the same firm. 
The switch is ceramic insulated, as are the 
tuning condenser and the valveholder. 

modulation choke and also as a feedback 
winding for the audio oscillator. The tone 
may be changed by altering the values of the 
resistor R and condenser C in the grid 
circuit. 

Except for the regulator, which is of the 
gaseous type, the power supply, too, is 
conventional. The action of the regulator 
is as follows; On the application of the HT, 
the regulator commences to conduct, and 
with a high load resistance (a circuit taking 
little current) almost the whole of the current 
drain goes through the regulator. With a 
low load resistance (a circuit taking a heavy 
current) the current through the regulator 
is decreased proportionally. The voltage 
at the load, therefore, remains substantially 
constant. This also applies to a fluctuating 
DC input voltage. The resistor in series 
with the regulator is necessary to prevent the 
maximum current rating of the valve from 
being exceeded. 
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The step attenuator in the output circuit 
will be found very useful in adjusting the 
input to a receiver, and as it is made up from 
standard resistors there should be no difficulty 
in assembling it. For fine control of 
frequency the tuning condenser is operated 
through an epicyclic drive unit. The dial 
is simply a H" by 2J' piece of Bristol board 

BBC stations are extremely accurate in 
frequency and can be used to cover from 
1500 metres down to 20 metres, the points 
at which they occur being marked in on the 
dial. Additional signals can be obtained 
from continental stations and from trawler 
band radiophone, Rugby shipping service, 
etc. 

COIL DATA 

For SOOpF Variable Condenser 
COIL I. (600-1900 metres) 330 turns 36 swg 

single silk and enamel wire pilewound to 
cover 1 i". 

COIL 2. (190-630 metres) 140 turns 36 swg 
single silk and enamel. 

COIL 3. (65-220 metres) 39 turns 28 swg 
single silk and enamel. 

COIL 4. (15-75 metres) 10 turns 28 swg 
single silk and enamel. 
All windings close-wound except where 

indicated. Three formers, 1" diameter, of 
Denco (Clacton) Ltd. Polystyrene are used. 

Coils 3 and 4 are wound on one former. 
Formers are 2" long.   
ALL COILS ARE CENTRE TAPPED. 

For 350pF Variable Condenser 
COIL 1. (600-2000 metres) 440 turns 36 swg 

single silk and enamel wire. 
COIL 2. (180-610 metres) 180 turns 36 swg 

single silk and enamel. 
COIL 3. (70-210 metres) 51 turns 28 swg 

single silk and enamel. 
COIL 4. (15-75 metres) 15 turns 28 swg 

single silk and enamel.   
ALL COILS ARE CENTRE TAPPED. 

Other details as for 500pF coils. 

or similar drawing board, held to the panel 
by short lengths of j' aluminium sheet as 
shown in Fig. 2A. The pointer is a piece of 
Perspex, 3i" long by Y wide, with a line 
drawn down the centre length by a razor 
blade, and fastened the knob by two 
4-BA bolts. Fig. 2 shows the above- and 
below-chassis layouts of the finished instru- 
ment, and also the chassis dimensions. The 
material used in the original was 16 swg 
sheet aluminium, but if there is any difficulty 
in getting aluminium, steel chassis and cases 
of similar dimensions are obtainable from 
Denco (Clacton) Ltd. and Webb's Radio, 
at reasonable cost. 

Regarding calibration—in the absence of a 
commercial signal generator with which to 
check it, a pretty good job can be done by 
beating the signal from the generator against 
a known broadcast signal on a receiver. 

No mention has been made of the output 
socket. This is a standard Belling-Lee co- 
axial type 6045, and is used with a short 
length of co-axial cable and a standard 
Belling-Lee plug type 642F. A suitable 
type of dummy aerial which can be used on 
long, medium and short waves down to 
ten metres without alteration is given in 
Fig. 3. 

It is believed the cost of making up this 
instrument will not exceed four pounds, 
and may be a good deal less with judicious 
buying and the help of the junk box. That 
of the original worked out to sixty three 
shillings and twopence. But whatever it is, 
it is a small price to pay for a generator 
which has some claim to accuracy and stab- 
ility and which will give a good deal of 
satisfaction in use. 

Change of Address 

Osmor Radio Products Ltd., announce 
that their offices, stores and despatch depart- 
ments have been moved to larger premises 
at 418 Brighton Road, S. Croydon, Surrey 
(on the main Croydon-Purley Road). Tele- 

phone numbers are still CROydon 5148/9. 
Their Bridge View Works, in Borough Hill, 
are now retained only as a manufacturing 
department, and all communications should 
in future be addressed to Brighton Road. 
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The 

ORPHEUS 

TAPE RECORDER 

PART 3 Described by A. S. TORRANCE 

Chassis Construction and Drilling 
The two drawings given in this issue show 

the layout of the tape deck with the location 
of the chassis as shown by the controls, 

First study the diagram relating to the 
chassis. It will be seen that this is bent up, 
from a single sheet, into an open ended 
chassis which, however, is quite strong and 

jL 

All dotted holes in side A ore positioned and drilled 
using the tape deck as a template 
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DETAILS OF AMPLIFIER CHASSIS 

and measurements which will enable the rigid because of its cross-sectional "channel" 
chassis to be constructed and drilled ready formation. If a fairly heavy gauge aluminium 
for the assembly of components. is used, it will be found possible to do the 
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drilling after the bending has been completed. 
To assist the constructor by rendering 

the drawing more readable, the larger holes 
have been numbered, and their dimensions 
are given in a table below the diagram. 
The holes shown dotted on side A are 
located by holding the chassis up to the 
deck, after the latter has been drilled, and 
then temporarily locking the two in position 
by means of the input and output sockets 
whilst the hole positions are marked on the 
chassis by means of a scriber, or similar 
sharp pointed instrument. Alternatively — 
and this will ensure a better register — the 
holes may be drilled whilst the deck and 
chassis are locked together, the deck acting 
as a jig. 

After the edges of the holes have been 
cleaned up, assembly may be commenced, 
starting with those components which are 
attached to the deck ■— in other words, the 
controls. The recording level meter, of 
course, should not be mounted until wiring 
has otherwise been completed, in order to 

avoid any damage to this sensitive, and 
expensive, item. 

The valveholders should be so located 
that the control grid sockets are towards 
the flange of the chassis. By so doing, the 
control grids and succeeding anodes will be 
brought close to each other, thus enabling 
the coupling condensers to be wired with the 
shortest possible leads. 

The photograph, studied in conjunction 
with the chassis diagram, will enable the 
position of the larger components to be 
determined. This will be amplified by an 
actual layout drawing which will appear 
in next month's issue. 

Before concluding this instalment, one 
point may be mentioned with regard to the 
sketch of the deck. This shows, the same 
symbols for the input and output sockets; 
in actual fact the outputs are taken from 
Igranic jacks, whereas the inputs are via 
co-axial sockets, which make possible 
complete screening of these sensitive leads. 

[To be Continued 

We have received from the G.P.O. the 
following announcement relating to the 
testing of applicants for Amateur Trans- 
mitting Licences in Morse Code operating. 

"As from the 1st January, 1954, prospec- 
tive Amateur Licence holders will no longer be 
given their morse test at any Head Post Office. 

The tests will be conducted on request at:— 
(a) G.P.O. Headquarters, St. Martins-le- 

Grand, London, E.C.I. 
(b) Post Office Coast Stations, i.e. Burnham, 

Cullercoats, Humber, Land's End, Niton, 
North Foreland, Oban, Port Patrick, 
Seaforth, Stonehaven and Wick. 

(c) Radio Surveyor's Offices;, i.e. Belfast, 
Cardiff, Falmouth, Glasgow, Hull, 
Leith, Liverpool, London, E.C.3, New- 
castle-on-Tyne and Southampton. 

In order to meet the need of apphcants 
who cannot conveniently reach the above 
places, tests will also be held, provided there 
are sufficient candidates, twice a year 
(January and September) at the following 
Head Post Offices:—Birmingham, Cambridge, 
Derby, Leeds and Manchester. * * * 

Constructors of portable equipment, minia- 
ture and radio control receivers, etc., will 
be interested in a new range of small trans- 
formers in encapsulated block form available 
from John Bell and Croydon, 117 High 
Street, OXFORD. 

The following features of these transformers 
are particularly worthy of merit:—- 

Fixing screws are moulded into the 
block and are an integral part of the unit. 
Rigid terminal pins are supplied in place 
of loose lead-out wires. Chassis mounting 

is, simplified and when impregnated they 
are proof against damp and suitable for 
tropical conditions. Full details can be had 
upon application. 

* * * 
Mullard Ltd., announce two new valves 

which have been specially designed for use 
in domestic radio and television receivers 
at frequencies up to 220 Mc/s. These valves 
will enable sets to be designed for reception 
of transmissions in the V.H.F. broadcast 
band (Band 2) and the "competitive TV" 
band (Band 3). 

The new valves are a double triode, 
type PCC84, and a triode pentode, type 
PCF80, both on a normal base. The PCC84 
is designed for use as a "cascode" low 
noise R.F. amplifier, and the PCF80 is 
intended for use as a frequency changer 
following an R.F. stage employing the 
PCC84. Both valves have 0.3A heaters and 
are suitable for use in AC/DC sets where 
the heaters are connected in series. They 
operate effectively on an HT voltage as 
low as 180V. * * * 

The Radio Amateur Emergency Network 
(R.A.E.N.) recently organised by the RSGB, 
received good publicity in the national press 
and radio. 

Progress is proceeding well, some 28 
local organisers having been appointed to 
date. It is open to any radio amateur 
whether he be a member of the RSGB or 
not, and enrolment forms can be obtained 
from the Organising Secretary, R.A.E.N. 
c/o RSGB, New Ruskin House, Little 
Russell Street, LONDON, W.C.I. 
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Radio Miscellany 

A "ceasing separate publication" 
announcement is a rather sad occasion 
for a magazine's readers, particularly 

when they have grown to hold it in an 
almost affectionate regard. To many, the 
passing of The Radio Amateur is felt as 
something of a personal loss, almost as the 
passing of an old friend. To those of its 
readers who, I hope, will join us regularly 
from this month, I would extend a specially 
friendly welcome, and hope they will find a 
continuance of its fraternal spirit in The 
Radio Constructor. As a former regular 
contributor to The Radio Amateur, back in 
its Short Wave News days, it is fitting for 
me, more than most, to welcome them to 
our much wider circle of readers. 

The final decision to discontinue The 
Radio Amateur as a separate journal was 
not brought about because it failed to hold 
its place among radio periodicals. Indeed it 
had a healthy and enthusiastic readership, 
but its expansion was limited by virtue of its 
specialisation. It was holding its own despite 
the recession of interest in the communica- 
tions side of our hobby. The inflated post- 
war interest in amateur radio is falling back 
to more normal proportions. Thus to 
expand its circulation would have entailed a 
widening of its scope. In other words, it 
would have had to become a second Radio 
Constructor. 

There were, of course, other considerations 
which made this an expedient time, not the 
least being that its Editor, Dr. Arthur C. Gee, 
had been nominated as a candidate for the 
R.S.G.B. Council. Perhaps it is a little late 
for me now to announce that he was elected 
— highly placed in the Poll. As a member 
of the Council, his experience and enthusiasm 
will find expression in a new form, and not 
be lost to the movement. 

The Amateur Spirit 
Arthur Gee's name will be familiar to 

readers both for his activiity on the air under 
the call-sign G2UK, as well as for his 
experimental work on model control and 
his contributions to radio journalism. He 
is quite an old-timer in radio writing, and 

pre-War our articles appeared side-by-side 
in the same magazine. Despite this, it was 
not until 1946 that we had our first personal 
contact, when we very soon became good 
friends and grew to know each other quite 
well. 

At the end of the War the Short Wave 
News, as it was then, was first off the mark. 
Under Arthur's editorship I sort of rallied 
round, writing my first two contributions 
while still in uniform. Nor had he yet 
returned to Civvy Street, and it was not until 
the third issue was in preparation that we 
first met in person. He was still in uniform, as 
a Major in the R.A.M.C.—I was in my 
demob, suit looking like a Bookie's tout got 
up for the Ascot Meeting ! Alas, a few of 
those whose names were familiar as con- 
tributors on amateur affairs, in pre-War 
periodicals, had figured in the Bulletin as 
"Silent Key." 

Dr. Gee's friendly spirit which has ani- 
mated the pages of The Radio Amateur is, 
unlike the pretended bonhomie of a few 
figures in the amateur movement, natural and 
spontaneous, and his election to the Council 
will be a great asset — and a reassurance to 
B.R.S. members and potential newcomers 
who sometimes doubt whether the R.S.G.B. 
really has a place for the beginner. They have 
been allowed to feel neglected. While it is 
not easy for the Society at higher levels to 
extensively cater for their interests, insufficient 
effort has been made to check the spread of 
that idea. In fact, one or two of the "superior" 
type have aggravated the situation by their 
condescending treatment of even the more 
youthful of the G3-plus-three's. 

I am sure G2UK's concern with B.R.S. 
interests will be vigorously maintained, and 
I hope to see the Council policy more 
markedly framed to meet their particular 
requirements. The amateur world has every 
reason to be proud of its fine tradition, 
but unfortunately in recent years standards 
have been allowed to decline, and the leader- 
ship by example has, at times, not been all 
that it might. 

Much of the dissension of recent years 
has grown from the sudden influx of amateurs 
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who, whatever their technical knowledge, had 
acquired little of the real amateur give-and- 
take spirit and the traditional good fellowship 
of "ham" radio. A "build-up-the-spirit-of- 
the-hobby-as-they-start" policy should be 
pursued in the interest of the coming genera- 
tion of amateurs. It is no more than the 
repayment of the debt we owe to those 
pioneers who made the hobby what it is. 

A Memorable Beginning 
Frankly, I don't think any youngster can 

start off too soon. All old-timers were 
youngsters once. I remember in the early 
days, together with a school-chum, writing off 
in support of an organisation who were 
struggling to get wider recognition for 
"wireless" experimenters and also BC 
facilities. To my surprise I got a reply almost 
by return — they addressed me as "Esq." 
and I felt no end flattered. It was an invitation 
to a Meeting at a London hotel. The Com- 
missionaire practically refused to let us in, 
but we defiantly flourished our invitations — 
and dodged by smartly. 

We were simply overawed when we dis- 
covered that several very well-known scientific 
figures were present — in fact everybody there 
looked, to us, like Important Scientists, or, at 
the least. University Professors. I have often 
wondered what they thought when they saw 
a couple of schoolboys in knickerbockers take 
their seats. Luckily nobody said "Who let 
those little squirts in?" If they had, we 
should have curled up with shame. Instead 
we sat there marvelling and scarcely daring 
to breathe. Naturally we had not realised 
that such important people were behind it, 
but to our great relief one or two of them 
even spoke to us and gave us a few words of 
encouragement after the Meeting finished. 
We felt awfully proud, especially when they 
let us sign some sort of petition they were 
presenting to the PMG or some other 
big-wig. I've often wondered what the 
PMG, or whoever it was, would have thought 
if we had put "aged 13" after our signatures. 

I recall we left the Meeting feeling like a 
couple of millionaires. Naturally we'd have 
loved to have been able to cock a snoot at 
the Commissionaire, but of course our 
newly-acquired sense of dignity ruled that 
out. I am sure that if we had had the money 
we would have left by taxi. As it was, we 
walked part of the way home to save the 
fare. With the money saved we stopped at a 
coffee-stall for a cup of tea, which we 

furtively drank hoping that nobody from 
the Meeting would see us. 

As I say, you can't start too young — but 
there was no organisation for us to get into 
in those days, let alone provision for junior 
associates. Incidentally, my schoolboy com- 
panion is now a high-ranking Naval Tech- 
nical Officer, although I haven't seen him 
for years. Inwardly I have always blamed him 
for leading me into that affair, but I guess 
his sense of Naval discipline still relaxes 
when some young cadet's zeal gets the better 
of his discretion. 

TV And All That 
In recent? weeks I have been greatly sur- 

prised to find how many people there still 
are who hold back from buying a TV 
receiver, for fear the market will be suddenly 
flooded with sets costing between £25 and 
£30. It is hard to discover quite why they 
should be suspicious about the modern set, 
as invariably they are extremely vague about 
quite what it is they expect to happen. 
They seem to have a curious idea that mass 

production will bring prices down with a 
rush. Such a notion is absurd. When you 
discount Purchase Tax, current prices are 
amazingly low. With the present system, a 
receiver must have upwards of 15 valves, an 
expensive CRT and several well-designed 
circuits which must have a high order of 
stability. Further price reductions could only 
be made at the expense of quality, and the 
use of cheap components might easily put 
the purchaser to greater expense in servicing 
costs than the cost of the receiver, within the 
first twelve months. 

Others seem to nurture a fear that some 
cunning "Cartel" is holding back for an 
opportune moment to bring out a cheap set 
of revolutionary design. That, again, is 
simply nonsense. True, there may be a 
revolutionary design. I should be the last 
to suggest that a monster-sized CRT for 
direct viewing is the final word in design. 
But if anything really new comes along, it 
will take years in the developing. 

The only other alternative is projection 
TV, and that will certainly be no cheaper 
than direct viewing. True, it does save on the 
large-size CRT, but you still want a super- 
brilliant small one, plus an EHT supply of 
up to 20,000 volts and a separate screen. 

As we decided in this column long since, 
TV inevitably involves a heavy outlay, and 
the hire companies who charge a weekly 

^ Tota ta^'<S ^le Radio Amateur • The Amateur 
centre I clJJ about Spirit • Commercial TV 
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rental of 15s upwards are not making their 
fortunes out of it. Now that knock-out 
price components and valves are disappearing 
from the market, the home constructor does 
not show any very great saving unless he's 
clever at improvisation. In fact, it is 
actually dearer to build a set from specified 
parts. Even so, the home constructor gets 
lots of extra fun out of it and he wins 
hands down on the score of running costs. 
His really big advantage comes when he 
decides on something bigger, or of later 
design (such as when we want tuneable sets 
for a second programme) when most of 
his components, etc., can be carried over 
into the revised edition. The ordinary 
viewer will, of course, be able to get a 
converter, but that means extra bits and 
pieces and another power supply. 

Confession 
Talking of alternative programmes reminds 

me that a certain MP, who seems to spend 
most of his time campaigning against it, 
is striking a new line. His previous arguments 
have failed to sway public opinion, so he now 
discovers that it is going to be an Awful 
Thing for the children. Fancy letting the 
poor little blighters have the choice of 
programmes when there is a dreadful risk 
they might not choose the BBC. 

I have yet to see anyone give a satisfactory 
answer to the points we have raised in this 
column. 

One Is it good to have only one employer 
of broadcast talent ? 

Two It puts too much power in the hands 
of too few people. 

Three Any monopoly grows big and 
clumsy and, when Government con- 
trolled, gets stiff with bureaucracy. 

Four New technical developments are 
dominated by the old. 

Five Bureaucrats prefer to do nothing 
rather than risk doing anything 
which either does not suit their 
organisation, or might not please the 
people that matter. 

Six Who can doubt that BBC pro- 
grammes will improve when they 
have got to fight to retain then- 
audiences ? 

Seven If advertising is so degrading, should 
the BBC be allowed to collect 
millions selling space in their pub- 
lications ? 

Eight Would anyone seriously propose we 
should have our theatres controlled 
by one body, only one film company, 
or a single newspaper ? 

Now for a fearful admission. I don't 
want more TV, or even colour! From an 
amateur transmitting point of view I think 
the short-wave and VHF spectrums are 
already far too crowded, and that we are 
in grave danger of becoming a nation of 
watchers rather than a nation of do-ers. 

RUFUS-THE RADIO CONSTRUCTOR 
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" Rufus—Stop tinkering, you're spoiling the picture! 
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Query Corner 

A Radio Constructor Service 

for Readers 

Receiver Whistles 
I am finding that reception on the medium 

waveband is becoming increasingly marred 
by whistles, the effect being much more 
apparent during the early hours of darkness. 
The set is a standard five valve superhet and, 
thinking that the interference was caused by 
maladjustment of the tuned circuit, I have 
had the alignment checked without any appreci- 
able improvement. Is it possible to modify 
the receiver to effect some improvement ? 

D. Barnes, Brighton 
Whistles may be regarded as the audible 

counterpart of the patterns which sometime 
mar television reception. They can un- 
fortunately be due to a variety of causes, 
and it is perhaps useful to consider these in 
turn. They may be divided as follows: 

1. Constant whistle which does not vary 
as the tuning is adjusted. 

2. Whistles which vary only in intensity 
as the tuning is varied. 

3. Whistles which vary in both intensity 
and pitch with the tuning. 

Category 1 
A whistle which is independent of the 

tuning control is almost certainly due to 
instability in the audio side of the receiver. 
It will occur even when the aerial terminal 
is shorted to earth. The remedy lies in 
checking all anode and screen grid decoup- 
ling components and adding further de- 
coupling if necessary. If the receiver is 
battery powered and the HT battery partially 
run down, the inclusion of a 2|aF capacitor 
across the HT may effect a cure. 

Microphony also falls within this heading, 
and may be due to a faulty valve or vibrating 
tuning condenser vanes. The source may 
be easily located by gently tapping suspected 
components. Anti-microphony valveholders 
and a resilient mounting for the tuning 

condenser are possible remedies for this 
trouble. If a resilient type of valveholder 
is used, the leads to the connecting tags must 
be reasonably flexible to prevent vibration 
being conveyed to the valve via the leads. 

Category 2 
Whistles which only vary in intensity with 

the tuning are not normally due to the 
receiver, but are the beats formed between 
the carriers of adjacent signals. Broadcast 
stations are usually spaced 9 kc/s apart on 
the medium wave band, and stations on 
adjacent channels are normally located some 
considerable distance apart. However, par- 
ticularly after dark when conditions for long 

Query Corner 

RULES 

(1) A nominal fee of 2/6 will be made for each 
query. 

(2) Queries on any subject relating to technical 
radio or electrical matters will be accepted, 
though it will not be possible to provide 
complete circuit diagrams, for the more 
complex receivers, transmitters and the like. 

(3) Complete circuits of equipment may be 
submitted to us before construction is 
commenced. This will ensure that com- 
ponent values are correct and that the 
circuit is theoretically sound. 

(4) All queries will receive critical scrutiny and 
replies will be as comprehensive as possible 

(5) Correspondence to be addressed to " Query 
Corner," Radio Constructor 57 Maida Vale, 
Paddington, London, W.9. 

(6) A selection of those queries with a more 
general interest will be reproduced in these 
pages each month. 
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distance reception are most favourable, 
this form of whistle may occur. Congestion 
on the medium wave band has been getting 
progressively worse since the war; there are, 
for example, many districts in which reception 
of the London Home Service is marred after 

However, there are two simple methods of 
bringing about some improvement on 
standard receivers. The first is to provide a 
tuned filter to remove the whistle from the 
audio side of the set. The second solution 
lies in rejecting the unwanted signal which 

Last IF 

Detector 
diode 

• ^ ^ 
To A F 

__ amplifier 
IB— 1 

lOOpF 

Fig. I. Showing the 
position of the 9 kcjs 
whistle filter in o 

detector stage 

dark by a most pronounced whistle. To 
find a solution to this problem the BBC have 
been carrying out extensive tests during the 
past five years, using VHP frequency mod- 

\| / 

cilc 

i T 

'//)////■ 
Fig. 2. The adjacent-channel rejector connected 

in the aerial circuit 

ulated transmissions. This mode of trans- 
mission provides high quality interference- 
free signals, but requires a special set for 
reception. 

is causing the beat note. The circuit diagram 
in Fig. 1 indicates a typical diode detector 
circuit to which a whistle rejector has been 
added. The extra components are L and C, 
and these are sharply tuned to the unwanted 
frequency. To reject a 9 kc/s note, L should 
have a value of 0.8H and C a value of 500 pp. 
The coil must be well screened to prevent 
the pick up of hum from stray fields within 
the receiver. 

The unwanted signal rejector or wave trap 
is shown in Fig. 2. This rejector is sharply 
tuned and located as close as possible to the 
aerial terminal of the receiver. It is tuned to 
the signal which is causing the beat note 
on the wanted carrier and, as already 
explained, it will be resonant some 9 kc/s 
away from the required signal. If there 
are two stations which are masked by whistles 
it is possible to employ two such rejectors 
in the aerial circuit. Rejectors of this type 
are made by the Osmor Company, and 
when ordering it is necessary to state the 
frequency to which they are to be tuned. 

If the whistle appears on all stations 
regardless of the position on the dial, the 
trouble may be due to interference from a 
signal which is adjacent to the intermediate 
frequency of the receiver. In this case the 
solution lies in the use of an aerial circuit 
rejector as shown in Fig. 2, but the trap 
must be tuned to the intermediate frequency. 
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A whistle having a rough note and occurring 
only at the high frequency end of the tuning 
range indicates that the local oscillator in a 
superhet receiver is squegging. To prevent 
this, a 47 ohm carbon resistor should be 
connected directly in the lead to the grid 
of the oscillator section of the frequency 
changer. 

Category 3 
Whistles which vary in both pitch and 

Intensity may be due to instability in the RF 
stages of the receiver. The causes of this 
trouble have been discussed on many 
occasions, and the remedy lies in checking 
the decoupling components and the earthing 
of metal screens. In superhet receivers 
the trouble may be rather more difficult to 
cure, because there are many combinations 
of signal, oscillator and IF harmonics which 
can cause whistles. With the exception of 
IF harmonic feedback, the possibility of 
this trouble is reduced as the preselection, or 
RF sensitivity and gain is increased. The 
first step, therefore, is to ensure that the 
RF stages are accurately aligned and that the 
RF valve is operating correctly. Most forms 
of interference of this type are also less 
likely to occur as the intermediate frequency 

s increased, and for this reason an IF of 
around 465 kc/s is superior to one of 110 
kc/s. Harmonics of the IF can be recognised 
because they are usually tuned in as whistles 
on frequencies of two or three times that of the 
intermediate frequency. These harmonics 
are usually generated at the detector stage 
or in the last IF amplifier, particularly if the 
latter has a tendency to overload on strong 
signals. The remedy lies in reducing the 
unwanted coupling between RF and IF 
stages. Such coupling may be via HT or 
AVC lines or simply by stray capacitance. 
Very careful screening of the leads and 
components associated with the detector 
stage is most important. If the trouble still 
persists, however, an IF harmonic rejector 
circuit may be added in the output lead from 
the detector. The circuit is as shown in 
Fig. 1, but in this case the L-C combination 
is tuned to the IF harmonic which is causing 
the whistle. Once again the components in 
the rejector circuit must be carefully screened, 
but this time the screening is necessary to 
prevent radiation of the unwanted harmonic. 

It is hoped that these notes will assist 
readers in tracking down and eliminating at 
least most of those annoying whistles which 
beset some medium wave listeners. 

— CLUB NEWS — 

An Amateur Tape Recording Society has been 
formed by Mr. P. H. Hollis, 143 Lymington Avenue, 
Leigh-on-Sea, ESSEX. 

The idea is to encourage the use of tape recording 
as a means of communication other than by usual 
methods. Each member converses on to tape and 
the reels are sent through the post to other members. 
(Cost is usually about Sd for a 1,200ft reel). Those 
interested should communicate with Mr. Hollis and 
ask for the Society's rules, etc. 
CHESTER AND DISTRICT AMATEUR RADIO 

SOCIETY 
CLUB REPORT for FEBRUARY 1954 

The New Year began well with a large attendance 
at our first meeting of the year on the 5th January, 1954, 
when a Auction Sale was held, with G2YS calling the 
Odds. 

On the 12th January, a very interesting lecture was 
given on an All Band TX, Portable, by B. O'Brion, 
(G2AMV) Regional Representative. 

Not yet held, due to going to Press. The C. and 
D.A.R.S. sixth Annual General Meeting, being held 
at the Tarron Hut, Y.M.C.A., Chester at 7.45 p.m. 
on Tuesday, 19th January, 1954. 

The monthly News Letter is available to all interested 
on application to the Club Secretary. 

Reports of the Club Station on the "AIR" of a 
Tuesday evening on Top Band or 80m will be welcome 
at H.Q. For now on C.W. only. 

Visitors and new members are welcome any Tuesday 
evening at Club H.Q.—E. Yates, G3ITY, Press Sec., 
for C. and D.A.R.S. 

CLIFTON AMATEUR RADIO SOCIETY 
Although no meeting was held on Christmas Day 

a net was organised on Top Band by G3DIC and most 
of the licenced members of the Society had then- 
equipment tuned to 1925 kc/s at 10.30 Christmas 
morning. Some of our SWL members visited stations 

operating in the net whilst others had their own 
receivers running to listen-in on the proceedings. 

On December 18th D. Reed gave an interesting talk 
describing his record player and home-built amplifier. 
His talk was illustrated with excerpts from both LP 
and standard 78 r.p.m. recordings. January 1st again 
attracted a large gathering for a Junk Sale when, as 
usual on these occasions, much equipment changed 
hands. 

Meetings are held every Friday at the Society's 
H.Q., 225 New Cross Road, S.E.14, and a warm 
welcome awaits new members both young and old. 
We are, of course, always pleased to receive visitors 
and anyone finding themselves in S.E. London on a 
Friday evening are invited to give us a call. 

QRP RESEARCH SOCIETY 
One of the latest Society Services — "The Student 

Adoption Scheme" — shows great promise. This 
scheme caters for the novice to the hobby of amateur 
radio, and arranges for him or her to be instructed 
in radio theory, and to be given that "helping hand" 
over the pitfalls that can discourage so many an . 
enthusiastic beginner. This Service is entirely free of 
charge, each novice being personally supervised by 
an experienced member of the Society through the 
medium of correspondence. 

A Top Band QRP Net has recently commenced, 
and is proving an attraction to licenced members. 
All stations with the common interest of QRP are 
welcomed on the Net, which is held on the frequency 
of 1,900 kc/s, at 1430 G.M.T., every Sunday. SWL 
reports would be very acceptable. 

All those interested in the low power aspect of 
wireless communication, be it receiving, transmitting, 
or even radio control of models, are invited to send 
for full details of membership, together with a specimen 
copy of the Journal. Only a postcard or QSL card 
is necessary, addressed to the Hon. Sec., J. Whitehead, 
" The Retreat," 92 Rydens Avenue, Walton-on- 
Thames, Surrey. 
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Let's Get Started 

9: A SENSE OF VALUES 

By A. BLACKBURN 

The Easy Way to the Right Component 

LAST month we looked into some of the 
factors involved in the design of an 
audio amplifier. The specific details, 

however, were ignored — for example, all 
the grid bias voltages were derived from some 
mysterious source marked 'G.B.' In practice, 
of course, particularly in mains driven 
equipment, the required bias is derived from 
a resistor in the cathode circuit of the valve. 
You are also frequently faced with the 
problem of estimating the correct wattage 
rating for resistors. 

Fortunately, it is not a difficult matter to 
avoid those dense clouds of smoke resulting 
from an overloaded resistor, burning happily 
away somewhere in the heart of a newly 
constructed instrument. 

It is hoped that this article may help to 
avoid some of the minor disappointments 
and difficulties which face everyone when the 
published design is cast aside, and an 
experimental design of one's own attempted. 

Series and Parallel 
We will start at the beginning and talk 

about resistors, capacitors and inductors in 
series and parallel, in that order. 

Figure la shows two resistors in series, the 
total resistance being Ri plus R2. The voltage 
developed across them can be calculated in 
two ways. If the current I flowing through 
them is measured, the voltage across Ri is, 
from ohm's law, IRi, and across R2 is IR2. 
If, however, the voltage Vi is known, but the 
current is not, V2 can be calculated from the 
expression: 

V2= R2 „ 
Ri+R2XVl 

This is only true when no load is placed 
across R2. The voltage across Ri is, there- 
fore, 

Vi - V2. 
All you have to do to find the total resis- 

tance of a number of resistors in series is 
merely to add the values together. 

Figure lb shows two resistors in parallel. 
In this case, I'm afraid, finding the total 
resistance (Rj) is a little more complicated. 
It is evaluated by using the expression: 

L = i + _L 
Rx RI R2 

For a number of resistors this becomes 
l_= L+i_+J_+i_ 

Rt Ri R2 Rs R4... .etc. 
Another expression may be used where there 
are two resistors only, 

Ri XR2 
Rt-RI + R2 

In the following example, let Rj =2000 
and R2=4000 

then Rt=200x40Q = 133Q 
200 +400 

If a loon resistor is now paralleled with 
these two, the result will be: 

1-1+1 + 1 
Rt 200" 400' 100 

-2+1+4 
400 

and therefore 

=_7_ 
400 

Rx—400 =57.1 n 

You will notice that the total resistance is 
always less than the smallest resistance in 
the circuit. 

When the resistors are in parallel, the 
voltage developed across each resistor is the 
same, as may be seen from Fig. lb. On 
entering the circuit the current I splits up and 
flows through the resistors, the value of 
current in each depending upon the value of 
resistance. 

Il= R2 
xl, and I2—I — It 

A problem that often arises is to find the 
value of a resistor which, when wired m 
parallel with an existing known value, will 
produce a particular required value. For 
example, the bias resistor of a valve is 200 O, 
but when the valve is replaced by a different 
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type the required value is 1800. What 
parallel resistor is required? A slight 
reshuffle of the above expression produces 

= I_ 
Ri Rt R2 

or Ri=RtxR2 

therefore, 

R2- Rt 
Rt is 180O, R2 is 200 d, and 

Rt- 
180x200 
200- 180 

=36000 = 18000 
20 

value, the error in the final result being very 
small. 

Capacity and Inductance 
Suppose we now substitute two capacitors, 

Ci and C2, for the resistors Ri and R2 in 
Fig. la. We can calculate the resultant 
capacity Or from the expression: 

J_= 1_ + JL 
Or Ci C2 

or =Ci x C2 
C1+C2 

The similarity between this expression and 
the one for resistors in parallel is readily 

V, 

FIG, la 
SERIES RESISTORS 

FIG, lb 
PARALLEL RESISTORS 

•—IE 

Vb iRb ! !Cb 

HT- 
 • 

Rd 

J. Cd Rp 

1 

I 
FIG.2 

AUTO BIAS DECOUPLING 
FIG.3 

ANODE DECOUPLING 

The original value of 200 O must have 
1800 0 wired in parallel with it to produce 
the required 1800. In practice, 2000 O 
would be chosen as this is a readily obtainable 

apparent. 
Substituting Ci and C2 for the resistors Ri 

and R2 in Fig. 1 b gives us the total capacity 
Or: 
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CT=CI+C2. 
Again the expression is of the same form 

as that for resistors in series. 
These results summarised in words sound 

more complicated than the sums — which 
proves that maths, are only a simpler and 
shorter way of expressing facts. We can 
state these principles as;— The values of 
resistors in series and capacitors in parallel 
are added, but the values of resistors in 
parallel and capacitors in series are recipro- 
cated and added. Reciprocated merely 
means turned upside down, i.e. the reciprocal 
of C is 1 

C. 
Inductance follows the same law as 

resistance, providing there is no coupling 
between them. Two coils in series, one of 
2 Henrys and 5 Henrys, have, therefore, a 
total inductance of 7 Henrys. In parallel 
the total would be 

1212=1.5 Henrys. 
2+7 

One important fact to notice is that similar 
values of resistance in parallel are easily 
worked out. Two 1,0000 resistors in parallel 
result in 500 O, three in parallel 333 O and 
four in parallel 250 O. In other words, the 
value of the resistors is divided by their 
number. This also applies to capacitors in 
series and inductors in parallel. 

Power Dissipation 
When a current flows through a resistor a 

certain amount of heat is generated in it. 
From this fact we deduce that power is 
being used to drive the current through the 
resistance. The unit of power is the watt. 

The power (P) dissipated is P=Ex I. Very 
often we know the value of resistance and 
either the voltage developed across it or the 
current through it. An expression relating 
these three properties — power, resistance 
and current — is derived as follows: 

P=ExI, but from Ohm's Law, 
!=£ 

R 
Therefore P=ExE=E2: 

R R 
or, alternatively, 

E=IR, and 
P=IxIR 

therefore, P = 12R. 
We now have three ways of calculating the 

wattage rating for a resistor. If, for example, 
a lOkfl resistor has 10mA flowing through it, 
the wattage is expressed as 

P=I2R= J0_x _I0_ x 10,000 
1000 1000 

=1 watt. 

The thousands underneath are introduced to 
take care of the m;7/;amperes. (Always 
remember if you are working in Ohms, the 
other quantities must be Watts, Volts and 
Amps.) 

Another typical case may be an auto-bias 
resistor of 200 O with 10 volts developed 
across it. In this instance we use 

P=E2 

R 
= 10x10 

200=i watt. 

The Bias Resistor 
Fig. 2 shows a self-biased audio stage. It 

is often necessary, when designing an ampli- 
fier, to calculate the value of the bias resistor 
Rb. This is to ensure the correct bias voltage. 
As a rule, manufacturers state the bias 
voltage and the relevant current through 
the valve for this bias. Sometimes they also 
give the value of Rb, but if this is not included 
it only needs a simple equation to assess its 
value. 

A valve with a cathode current of 40mA 
and a required bias of 8 volts gives a bias 
resistor value of 

Rb=Vb = 8 x 1000=2000 
I 40 

(A point to remember is that when dealing 
with pentodes, the total cathode current 
must be used in this expression, i.e. the 
anode current plus the screen current). 

The wattage is 
P=E2=_64 =0.3 watts approx. 

R 200 
A half watt resistor is called for here. 
In most cases the resistor is by-passed in 

order to prevent loss of gain. The value of 
this capacitor, although not critical, varies 
with the bias resistor. For correct functioning 
it should remain charged throughout the 
period of one cycle of the lowest frequency 
to be amplified. For instance, the period of 
one cycle of a 100 c/s signal is obviously 
1/100 second, and the condenser must remain 
charged throughout this period. 

A resistor and capacitor connected as 
shown in Fig. 2 have a property known as 
the 'time constant.' This means that a 
capacitor takes a definite time to charge and 
discharge through a resistor. The time 
constant (T) is given by the expression: 

T seconds=RxC 
„_T Where R is in Ohms 

—R and C is in Farads. 
Assuming as before that Rb has a value of 

200 fi and the lowest frequency is 100 c/s. 
the capacity becomes: 

C=0.01 (sees) =0.00005 Farads 
200(Ohms) 

=50 gF. 
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Special low voltage condensers of such values 
are easily obtainable. 

A probable stumbling block in this calcu- 
lation is converting the answer from Farads 
to microfarads. Simply remember that the 
microfarad is one millionth of a farad, i.e. 
I (iF=0.000001 F, or, if you are familiar 
with the operation of indices, l(iF=10_^F. 

Anode Decoupling 

Anode decoupling, as shown in Fig. 3, is 
frequently used to aovid coupling between 
circuits. In addition to serving this purpose, 
the decoupling filter RdCd is used to reduce 
hum injected into the anode circuit from the 
HT+ line. There must be a voltage drop 
across Rd, and as it is decoupled by Cd, it 
plays no part in the signal amplification by 
the valve. If, therefore, the valve requires 
an HT voltage of 250V (Vs in the diagram), 
the total HT must be greater by an amount 
equal to the volts lost due to Rd. 

A good general rule is to make Rd one- 
fifth of Rp; values of 10k O to 30k O are 
therefore representative for Rd. 

The valve draws a current of, say, 10mA 
and Rd is lOkQ. The voltage developed 
across it is 

E=IxR=10x 10 = 100 volts, 
working in milliamps and kO. 

If the valve requires a supply voltage Vs 
of 200 volts, the total HT voltage must be 
200+100 = 300 volts. 

The value of Cd is normally chosen to be 
between 2 and 8nF with a resistor of one- 
fifth the value of Rp. 

Perhaps a more scientific approach may be 
to decide upon a factor by which the ripple 
from the HT supply must be reduced. The 
smoothing effect of a filter such as Rd Cd 
is expressed by; 

CdxRd=_N, 
2 f 

where N is the factor by which the hum 
is to be reduced, and f the frequency of the 
hum. HT ripple is 100 c/s for full-wave 
rectifiers and 50 c/s for half-wave. 

The fact that Cd and Rd are on the right- 
hand side of the expression means that we 
can choose either Cd or Rd to meet the 
circumstances. The formula to reduce by 
10 a hum of lOOc/s is: 

CdxRd= 10 
2x3.14x100 

= 1.6 x lO-2 approx. 
or .016. 

We now have the choice of either Rd or 
Cd, whichever is the more suitable. A 
possible case is that with a total HT of 
perhaps only 250 volts, we want to retain 
the supply voltage Vs at 200 volts. We 
cannot afford a loss of more than 50V 
across Rd, so Rd must be 

„ 50 volts 
d"' 10 mA 

= 5ka 
Now Cd x Rd = 1.6 x I0"2, and therefore 

1.6 XlO"2 

= 3.0;j+ approx. 
If, on the other hand, a 1611F capacitor 

is available, then Rd may be calculated 
for this capacitor. 

l.exlO"2 

Rd_ 16xl0'6 
= 1 kQ. 

Screen Decoupling 
The screen of a pentode is normally 

decoupled by a capacitor connected between 
its feed resistor and earth. This is mainly 
to prevent loss of gain through the screen 
operating as an auxiliary anode and robbing 
the true anode of some of the current through 
the valve. 

The neat and very efficient 
looking den of reader 
C. Wetton of Cannock, 
Staffs. He is a member of 
the Cannock Chase Ama- 
teur Radio Society, and his 
equipment includes a BCi 12 
a 5+348 and a converter 
for 21 Mc/s home built out 
of an RF24 Unit. 
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The value of the resistor is fixed by the 
manufacturer's recommended voltage and 
current. 

If we have a current of 1 mA, a voltage 
of 200 volts, and an HT voltage of 250 
volts, it follows that the voltage to be 
dropped is 50. To find the value of resistor 
we want, we use: 

R = E 
I 
50 volts 

T=- ■=0.01 sees. 

Supposing gm and Ra are 5.5 mA/volt 
and lOkfi respectively, then 

(*=5.5x10 
= 55 

working, of course, in mA and k H, 
With triode stages, unfortunately, the 

anode load must also be known before we 
can calculate its gain. The gain is then 
given as 

1 mA 
=50 kO. 

The decoupling capacitor can now be 
calculated, in the same way as in the case 
of the cathode, by using the expression: 

T=CR 

Assuming 100 c/s is the lowest audio 
frequency, the decoupling capacitor is 
evaluated by 

Gain A = - (* x Rl 
Ra + RL 

1 sec 
100 

0.01 sees. 
50 kH 

=0.2(*F. 

RF Stages 
The principles for decoupling anodes, 

screens and cathodes of RF valves are the 
same as for the audio frequencies we have 
already explained. Flowever, there is little 
point in calculating the values of decoupling 
capacitors because the lowest frequency to 
be amplified is normally higher than 100 kc/s. 
It is good practice to calculate the values for 
a stage dealing with a frequency of this 
order. You will find that the capacitor 
values are very small, usually below 0.1 jiF 
and so, in practice, a capacitor of 0.1 (tF 
is used. It is a good idea to place a 500 pF 
capacitor in parallel with the 0.1 (xF. The 
reason for this is "that capacitors of relatively 
high values, say above 0.01 (xF, are very often 
inductive, by virtue of their construction. 
Sometimes they are 'lossy', and their effective- 
ness is reduced at high frequencies. The 
addition of a high quality capacitor of small 
value helps to overcome this effect. 

Gain 
There are often times when it is very 

useful to be able to get an approximate 
idea of the gain of a stage without having 
to trouble about drawing the load line. 
All you need to know is the (x, gm and Ra 
of the valve concerned. As you are nearly 
always given two of these three quantities, 
in the manufacturer's data, the third may 
easily be worked out, if required, by 

(x=gmxRa. 

At this point I must emphasise that the 
gain of a triode can never exceed [x. Now 
if the required gain is known and we want 
to find out the value of the load resistor Rl, 
we use 

_ A xRa 
Rl=- r- (x — A 

If A were to be equal in value to (x, the 
denominator of this equation i.e. (x - A, 
would become zero and Rl would therefore 
become infinite, which as you know is 
impossible. Always make sure that you 
do not try to calculate Rl for a gain of 100 
if (x is only 50. It just can't be done! 

Let's see what result we get when we 
give values to gm, Ra and jx, and use this 
expression to find Rl. With a gain of 30, 
a [x of 50 and an Ra of lOkO, 

Rl= 
30x10,000 

50-30 
15ka 

For a gain of 45 with the same valve, Rl 
would be 

45x10,000 
50-45 

=90kn. 
Despite the more complicated appearance 

of the pentode, the expression for the gain 
of a pentode stage is simpler than for a 
triode. It is 

A=gmxRL. 
Since the (x of the pentode is very high, 

we need not worry about limiting our gain 
as before. So for Rl we get 

Rl= — gm 
For a gain of 100 and a gm of 5 mA/volt 

rl=-^- 
=20kn. 

• The load line method is a more complete 
guide to the capabilities of a stage than the 
systems outlined above, which are not 
intended to give any more than a good 
estimate of what to expect. 
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DESIGNING 

A 

MULTI- 

RANGE 

METER 

By 

R. K. VINYCOMBE 
B.Sc. 

xm 

Sg. 

MOST multi-range meters consist of a 
basic current-measuring movement 
with circuits which enable it to read 

on a variety of different ranges. Some of the 
more expensive commercial instruments 
incorporate elaborate switching arrange- 
ments, overload protection and so on, which 
make them easy and quick to use. Many of 
us, however, cannot afford such luxury and 
this article describes how a meter covering 
nearly all the usual requirements can be 
constructed without any complicated wiring 
or switching. 

Principles 
The, basic movement should be a moving- 

coil meter having as small a current range 
as possible. 1mA is adequate but 500(xA 
is better. The higher the sensitivity of the 
meter—that is, the smaller its full-scale 
deflection—the less interference it is likely 
to cause in the circuits where it will be used. 
To enable this meter to read higher currents, 
it is necessary to by-pass some of the current 
through a shunt. The most convenient 
form of shunt consists of a tapped resistor 
Rl connected in parallel with the meter as 
shown in Fig. 1. One end of the shunt is 
the common negative terminal while the 
tappings form the connections for the various 
current ranges. Provided that the internal 
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resistance and the full-scale deflection of the 
meter are known, it is possible to calculate 
the value of the shunt and the position of 
the tappings. It is best to make the full- 
scale deflection on each range a convenient 
multiple (say 10) of the next lowest range. 
With a 500[xA meter, therefore, the shunted 
ranges will read 5mA, 50mA and 0.5A; 
whereas with a 1mA meter the higher ranges 
may be 10mA, 100mA and 1A. 

 -IlT. 

—©— 

—Rl   
 tMW/W\AMA/——— 

t' h ft fit"'" 
COMMON 

RC354 
Fig. 1. The arrangement of a milliam- 
meter and a universal shunt to extend its 

range 

If the full-scale readings for each range 
are Ii, I2 and I3, the full-scale reading of the 
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basic meter is Im and its internal resistance 
Rm, then: 

Rm Im 
Ri=  

01-Im) 
The two tapping points R2 and R3 may, in 
practice, be determined by experiment as 
described later, but for those who wish to 

Rm 

VI V2 V3 V4 COMMON 

RC355 
Fig. 2. The milliam meter and multipliers 
arranged to give a number of voltage ranges 

calculate them an adequate approximation 
may be made by taking: 

(RtnT Rl) Im 
R2=- 

Similarly: 

R3=- 

02 — Im) 

(Rm Rl) lit 

03 — Im) 

Iac 
RC356 

Fig. 3. Method of connection for the 
meter rectifier 

For the voltage ranges, by the application 
of Ohm's law, the meter is made to measure 
the current, through a known resistance. 
A separate resistor is provided for each 
range and each resistor can be connected 
in series with the meter, as is shown in 
Fig. 2. A common negative terminal can 
be used and a different positive connection 

provided for each voltage range, designated 
Vi, V2, V3 and V4 in the figure. For a 
SOOjiA meter, suitable voltage ranges are 
0.5V, 5V, 50V and 500V. With a 1mA 
meter, ranges of twice these values make 
dial readings convenient. The "multiply- 
ing" resistors, R4, Rs, Re, R? are all cal- 
culated in the following manner: where V 
is the full-scale voltage range required and 
R is the appropriate value of multiplying 
resistor for that range: 

R=-(^ A rr t -Rm 

where Im and Rm are the full-scale current 
and internal resistance respectively of the 
basic meter. 

The "ohms-per-volt" of a voltmeter is an 
indication of its quality. A high value 
means that the meter causes less disturbance 
in the circuit to which it is connected. 
However, since Ohm's Law states that 
current is equal to "volts-per-ohm", the 
"ohms-per-volt" of our instrument is simply 
the inverse of the full-scale current of the 
meter. A 500(iA meter gives 2,000 ohms- 
per-volt and a 1mA meter gives 1,000 
ohms-per-volt. 

For many applications in radio, it is 
very useful if a measurement can be made 
of AC voltage, and this facility can readily 
be added. Alternating current measurements, 
however, are more difficult and are not 
provided for in the instrument being des- 
cribed. Fortunately, AC voltage checks 
are all that are normally required in the 
average radio constructors work. To enable 
the meter to make these measurements, 
a rectifier is necessary to ensure that 
only direct current flows through the 
meter itself. Suitable rectifiers are usually 
made in stacks of four units and are connected 
to form a "bridge" as shown in Fig. 3. 
Alternating current applied through one 
pair of opposite comers of the bridge causes 
a direct current to flow through the other 
corners via the meter. Rectifiers connected 
in this manner result in a current flowing 
through the meter which is equal to the 
average value of the AC applied to the 
rectifier. We usually require to know the 
root-mean-square (RMS) voltage which differs 
from the average value in most cases. 
Providing we know the waveform of the 
alternating current, it is possible to convert 
from average to RMS values by multiplying 
the former by a constant known as the 
" form factor." For instance, the form 
factor for a sine wave (such as the normal 
50 c/s mains supply) is 1.11. A reading of 
207 volts average would therefore indicate 
an RMS value of 230 volts. 

There are two ways out of this difficulty. 
The simplest is to use the same multiplying 
resistors for the AC voltage range as are 
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used on the DC range and to remember 
that it will always be the average value of 
AC which is read on the meter. To obtain 
RMS values, the readings will have to be 
multiplied by the form factor—in most 

are made equal, then the effective internal 
resistance is iRm- Now when switched 
to AC, the meter must read 1.11 times 
higher. This results in AC volts being 
indicated accurately when applied to the 

Fig. 4. The use of 
compensating shunts 
Rs and R9 on the 
AC and DC voltage 

ranges 

DC A' DC AC DC, AC 
Li 

R9 
 MAAA R8 
-dAMM  

R4 p.- R5 

V2 
RC 357 

COMMON 

practical cases, by 1.11. This is the scheme 
adopted in the meter described. 

A more elaborate solution, which some 
constructors might like to incorporate, is to 
adjust the sensitivity of the basic meter to 
compensate for the factor of 1.11 which is 
introduced when reading RMS AC volts. 
Such compensation will only bring the 
scale readings correct when the applied 
voltage has sine waveform. It is achieved 
by shunting the basic meter with two different 
resistors. When used for the measurement 
of DC volts, it has a full-scale deflection 
current of 1.11 times the current required 
when connected to the rectifier. A circuit 
for achieving this is shown in Fig. 4. It 
will be seen that a 3-pole switch is required, 
although this may be part of a selector 
switch already incorporated in the instrument. 
When switched to DC the shunt resistor 
Rs is connected across the meter. It is 
usually convenient to make this resistor 
equal in value to the internal resistance 
of the meter, Rm, in which case the full-scale 
current for the meter will be doubled, 
i.e. a basic SOOgA meter will take 1mA 
to give full-scale deflection. It is important 
to remember that the modified full-scale 
current must be used in the calculations 
to obtain the values of the multiplying 
resistors R4 to R7 as described above. 
Also, the value of internal resistance, used 
in these calculations, is the resultant of 
the meter resistance, Rm, and the shunt 
resistor, Rg, in parallel. If these resistors 

same inputs, namely Vi, V2, V3 and V4, 
as were used for the DC ranges. The shunt 
R9 must therefore be of such a value that: 

„ _ 1.11 Rs 
9 0789 
= 1.25 Rs 

In practice this ratio may be found by 
experiment. 

Another feature which can be readily 
added to this kind of meter is a continuity 

RiO 

CONTINUITY iff COMMON 
TEST 
PRODS 

RC 358 
Fig. 5. The meter used as a continuity 

tester. "S" is a dry cell 

tester. It consists of a single dry cell and a 
variable resistor connected to the positive 
terminal of the meter, as shown in Fig. 5, 
Two leads and test prods enable wiring to 
be traced readily. The prods are first held 
together and the variable resistor Rio 
adjusted so that the meter reads full scale. 

FEBRUARY 1 954 415 

www.americanradiohistory.com

www.americanradiohistory.com


basic meter is Im and its internal resistance 
Rm, then; 

Rm Im 
Ri=  

(It - Im) 
The two tapping points Ri and R3 may, in 
practice, be determined by experiment as 
described later, but for those who wish to 

Rm 

VI V2 V3 V4 COMMON 
RC3S5 

Fig. 2. The milliam meter and multipliers 
arranged to give a number of voltage ranges 

calculate them an adequate approximation 
may be made by taking: 

(Rm + Rl)Im 
R2 = 

Similarly: 

R3=- 

(I2 — Im) 

(Rm + Rl) In 

(13 — Im) 

LAC 
RC356 

Fig. 3. Method of connection for the 
meter rectifier 

For the voltage ranges, by the application 
of Ohm's law, the meter is made to measure 
the current, through a known resistance. 
A separate resistor is provided for each 
range and each resistor can be connected 
in series with the meter, as is shown in 
Fig. 2. A common negative terminal can 
be used and a different positive connection 

provided for each voltage range, designated 
Vi, V2, V3 and V4 in the figure. For a 
SOOiaA meter, suitable voltage ranges are 
0.5V, 5V, 50V and 500V. With a 1mA 
meter, ranges of twice these values make 
dial readings convenient. The "multiply- 
ing" resistors, R4, Rs, Re, R? are all cal- 
culated in the following manner: where V 
is the full-scale voltage range required and 
R is the appropriate value of multiplying 
resistor for that range: 

where Im and Rm are the full-scale current 
and internal resistance respectively of the 
basic meter. 

The "ohms-per-volt" of a voltmeter is an 
indication of its quality. A high value 
means that the meter causes less disturbance 
in the circuit to which it is connected. 
However, since Ohm's Law states that 
current is equal to "volts-per-ohm", the 
"ohms-per-volt" of our instrument is simply 
the inverse of the full-scale current of the 
meter. A 500nA meter gives 2,000 ohms- 
per-volt and a 1mA meter gives 1,000 
ohms-per-volt. 

For many applications in radio, it is 
very useful if a measurement can be made 
of AC voltage, and this facility can readily 
be added. Alternating current measurements, 
however, are more difficult and are not 
provided for in the instrument being des- 
cribed. Fortunately, AC voltage checks 
are all that are normally required in the 
average radio constructors work. To enable 
the meter to make these measurements, 
a rectifier is necessary to ensure that 
only direct current flows through the 
meter itself. Suitable rectifiers are usually 
made in stacks of four units and are connected 
to form a "bridge" as shown in Fig. 3. 
Alternating current applied through one 
pair of opposite corners of the bridge causes 
a direct current to flow through the other 
corners via the meter. Rectifiers connected 
in this manner result in a current flowing 
through the meter which is equal to the 
average value of the AC applied to the 
rectifier. We usually require to know the 
root-mean-square (RMS) voltage which differs 
from the average value in most cases. 
Providing we know the waveform of the 
alternating current, it is possible to convert 
from average to RMS values by multiplying 
the former by a constant known as the 
"form factor." For instance, the form 
factor for a sine wave (such as the normal 
50 c/s mains supply) is 1.11. A reading of 
207 volts average would therefore indicate 
an RMS value of 230 volts. 

There are two ways out of this difficulty. 
The simplest is to use the same multiplying 
resistors for the AC voltage range as are 
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used on the DC range and to remember 
that it will always be the average value of 
AC which is read on the meter. To obtain 
RMS values, the readings will have to be 
multiplied by the form factor-—in most 

are made equal, then the effective internal 
resistance is JRm. Now when switched 
to AC, the meter must read 1.11 times 
higher. This results in AC volts being 
indicated accurately when applied to the 

Fig. 4. The use of 
compensating shunts 
Rs and R9 on the 
AC and DC voltage 

ranges 

x A.: DC» 1 tAC DC. I .AC 

u 

R9 
—www R8 
-WMVv— 

R4 <RS -5R6 R7 

V? V3 
RC357 

COMMON 

practical cases, by 1.11. This is the scheme 
adopted in the meter described. 

A more elaborate solution, which some 
constructors might like to incorporate, is to 
adjust the sensitivity of the basic meter to 
compensate for the factor of 1.11 which is 
introduced when reading RMS AC volts. 
Such compensation will only bring the 
scale readings correct when the applied 
voltage has sine waveform. It is achieved 
by shunting the basic meter with two different 
resistors. When used for the measurement 
of DC volts, it has a full-scale deflection 
current of 1.11 times the current required 
when connected to the rectifier. A circuit 
for achieving this is shown in Fig. 4. It 
will be seen that a 3-poIe switch is required, 
although this may be part of a selector 
switch already incorporated in the instrument. 
When switched to DC the shunt resistor 
Rs is connected across the meter. It is 
usually convenient to make this resistor 
equal in value to the internal resistance 
of the meter, Rm, in which case the full-scale 
current for the meter will be doubled, 
i.e. a basic SOOuA meter will take 1mA 
to give full-scale deflection. It is important 
to remember that the modified full-scale 
current must be used in the calculations 
to obtain the values of the multiplying 
resistors R4 to R7 as described above. 
Also, the value of internal resistance, used 
in these calculations, is the resultant of 
the meter resistance, Rnl, and the shunt 
resistor, Rs, in parallel. If these resistors 

same inputs, namely Vi, V2, V3 and V4, 
as were used for the DC ranges. The shunt 
R9 must therefore be of such a value that: 

D 1.11 Rs 
R9=~o^r 

= 1.25 Rs 
In practice this ratio may be found by 
experiment. 

Another feature which can be readily 
added to this kind of meter is a continuity 

RiO 

TEST 
PRODS 

CONTINUITY COMMON 

RC 358 
Fig. 5. The meter used as a continuity 

tester. "B" is a dry cell 

tester. It consists of a single dry cell and a 
variable resistor connected to the positive 
terminal of the meter, as shown in Fig. 5. 
Two leads and test prods enable wiring to 
be traced readily. The prods are first held 
together and the variable resistor Rio 
adjusted so that the meter reads full scale. 
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During circuit tracing, a similar indication 
means that a direct connection has been 
established while a reading over only part 
of the scale shows that a finite resistance 
exists between the test points. Since larger 

shown in Fig. 6, and the appearance of the 
completed unit can be seen from the accom- 
panying photographs. A 2-inch dial ex- 
government 500}J.A meter was used as the 
basic movement and this is mounted in the 

R4 
0*5 V ®—  

R5 s v 9—vVVvVv—' 

R6 
5CV o AW/v—1 

R7 
SOOVo MVA— 

SOOyUA 
iooa 

mA 9 AC AC 
DC 

REC 

AC 
DC 

RIGA R2 RIO 

r CASE 

SOO/j^ 

5mA 

«50mA 

0*5A 

CONTINUITY 
RC359 COMMON 

Fig. 6. A practical circuit 

Meter 
500!rA 
1000 internal resistance. 

Switch 
3-pole, 3-way ganged 

(Si, S2, S3). 

Rectifier 
500|j.A bridge-type 
meter rectifier (Rec.). 

Battery 
1J volt, pen-cell (B). 

Resistors 
9000 (R4) I 

lOkO (R5) I 1% 
lOOkO (Re) f accuracy 

1MO (R7) J 
2.5kO miniature variable (Riob). 
2kO fwatt (Riga). 

Current shunt (Ri, R2, R3)—see text. 

resistances result in smaller deflections, a 
little experience soon enables the approxi- 
mate values of resistance to be judged. 
The meter may thus also be used for detecting 
short circuits in such components as cap- 
acitors and transformers. It is not recom- 
mended that the meter be scaled in "ohms", 
because without more elaborate circuitry 
the indications depend upon the state of the 
dry battery, and this is obviously uncertain. 
It is far better to construct a separate simple 
measuring bridge for checking the actual 
values of components, since this can be 
made to measure capacitors and inductors 
as well as resistors. 

A Simple Practical Instrument 
A circuit diagram of an instrument 

designed on the lines described above is 

centre of a paxolin panel. The multiplying 
resistors, shunt and rectifier are wired into 
the circuit at the back of the panel. One 
"common" terminal is provided and there 
is a separate terminal for each of the current 
and voltage ranges. For those who prefer 
to use the same pair of input terminals 
for all ranges, a multi-way switch could 
obviously be arranged to connect the input 
terminals to the appropriate part of the 
circuit. A word of warning is necessary here, 
however, since the contacts of this switch 
must be capable of carrying up to 0.5A 
(on the highest current range) and with- 
standing potentials in excess of 700 volts 
peak (on the highest AC voltage range). 
The ordinary wave-change type of wafer 
switch is not usually satisfactory in these 
respects. A terminal is also provided for 
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continuity testing, making a total of 13 
ranges. One of the two knobs on the front 
panel is for the selection of " AC volts," 
" DC volts " and " milliamps," while the 
other is the zero adjustment for continuity 
testing. A terminal is also provided for 
earthing the metal box which contains the 
instrument. A clip, made from a small 
piece of sheet brass, is bolted to the front 
panel and holds a pen-torch cell in position. 
The body of the cell connects with the clip 
while another brass contact strip bears 
against the central positive pole of the cell. 

It will be seen from the circuit that, 
in the interest of simphcity, no compensating 
shunts are used on the voltage ranges. 
Since the same terminals are used for both 
" AC volts " and " DC volts," the meter 
reads average voltage on the AC ranges, and 
this must be remembered when making 
measurements, as explained earlier. Also, 
in order to make use of the maximum 
current sensitivity of the meter, the lowest 
current range (SOOjrA) is operative when the 
instrument is switched to " DC volts." 
The remaining current ranges, however, 
depend upon the universal shunt (Ri, R2 
and R3) and this is brought into circuit in 
the " milliamps" position of the selector 
switch. The continuity-testing circuit is 
available when the selector is set to " DC 
volts." 

Construction 
When a suitable meter has been obtained, 

it is first necessary to determine the value 
of the internal resistance. This may be 
marked on the meter dial, but, if not, the 
following method of determination gives a 
result of sufficient accuracy. 

Set up the meter in series with a dry battery 
and fixed resistor so that a deflection near 
the full-scale is obtained. A 9-volt battery 
and a resistor of 20kn is about right for a 
5001J.A meter. Note the meter reading. 
Now connect a resistor of known value 
across the meter and without further dis- 
turbing the circuit, again read the meter. 
The known resistor (which, if not clearly 
marked, should have been checked on a 
friend's or serviceman's ohm-meter) should 
have a value of around 100 ohms. If the 
two readings of the meter are Ii and I2 
respectively and the known resistor had a 
value of R , then the meter internal resistance, 
Rm, is given by: 

Having determined the value of the internal 
resistance, Rm, it is now possible to calcul- 
ate the value of the shunt for the current 

ranges (Ri) and the tapping points required 
(at R2 and R3) as described earlier. In 
the instrument illustrated, section R3 of the 
shunt was made from stiff nickel-chrome 
wire (from a new 1 kilowatt electric firebar) 
and suspended in the wiring. The remaining 
sections of the shunt were wound with a 
convenient gauge (actually 28 swg) of 
resistance wire on to a small porcelain 
former. Calculation showed that the required 
resistance values were:— 

Ri = ll.l ohms. 
R2=1.12 Ohms. 
R3=0.111 ohms. 
When assembling the instrument, lengths 

of wire to make the three sections of the 
shunt should be cut off with something to 
spare. The shunts may then be accurately 
adjusted by connecting the instrument in 
series with another of known accuracy, and 
shortening the shunts until the readings 
agree. When carrying out this procedure, 
R3 should be adjusted first and then left 
alone while the end of R2 is cut to length. 
Finally, the positive end of Ri should be 
adjusted to bring the lower current range 
correct. 

If a calibrated meter cannot be obtained 
for comparison, a satisfactory method is to 
set up a circuit in which the multi-range 
meter can be connected in series with a 
battery and an adjustable resistor so that a 
steady current passes. The battery should be 
of at least 9 or 10 volts. The meter is operated 
on its lowest current range, where the shunt 
is not in circuit. The resistor is then adjusted 
so as to obtain nearly full-scale deflection. 
The meter is then connected to the next 
highest range and the shunt adjusted until 
the meter reads one-tenth of its previous 
value. The adjustable resistor is next altered 
so as to increase the current until full-scale 
deflection is again reached. The meter is 
then changed to the next highest range and 
the relevant section of the shunt altered 
until a reading of one-tenth the previous 
indication is obtained. This procedure is 
repeated until all the sections of the shunt 
have been cut to length. With a little patience, 
the factor of 10 between each current range 
can be readily achieved. 

The values of the resistors for the four 
voltage ranges are given in the list of com- 
ponents. These resistors should prefer- 
ably be of the type with a guaranteed 
accuracy of 1%, although 5% may be good 
enough for many purposes. The multiplier 
for the 0.5 volts range may have to be made 
up from two or more resistors in series or in 
parallel, if the exact value is not readily 
available. The zero-adjusting resistor, Rio, 
is split in two parts. The fixed portion, 
Rioa, ensures that a current sufficient to 
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damage the meter cannot pass if the variable 
resistor Riou is inadvertently turned " all 
out" when the test prods are shorted. 
Sufficient adjustment is still available on the 

5-voIt AC range. For the same reason, the 
0.5V AC range can be little more than a 
voltage detector. AC voltages indicated 
on this range will always be much higher 

* 

SfiiHi 

;v 
S . 

Rear view of the practical instrument, the circuit of which is given in Fig. 6 

variable resistor Riob to enable full-scale 
deflection to be reached until the battery 
potential has fallen to 1 volt. 

Operation 
The operation of the instrument requires 

no special comment. Test leads are simply 
connected to the common terminal and the 
terminal appropriate to the range desired. 
Correct polarity should be observed on DC 
and the selector switch set to the required 
position. When in any doubt as to the 
right range, always use the highest one to 
start with. If the deflection is less than one- 
tenth of full-scale, the connectors may then 
be changed to the next lowest range. 

Owing to the characteristics of the rectifier, 
indications of AC volts below about 1 volt 
are inaccurate. This should be remembered 
when working near the lower end of the 
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than the readings shown on the meter. 
This range can, however, be used for the 
detection of small AC voltages where their 
actual values need not be known. These 
limitations do not, of course, apply to the 
DC voltage range. 

For those who wish to fit compensating 
shunts for the AC and DC voltage ranges, 
as described earlier, reference should be 
made again to Fig. 4. Rs should be con- 
nected between the " common " terminal 
and the " DC " tag on switch pole S3 (which 
may be seen in Fig. 6). R9 can be connected 
directly across the DC output corners of the 
bridge rectifier (marked + and - in Fig. 6). 
As mentioned before, the use of such resistors 
modifies the effective internal resistance, 
Rm, of the meter and thus alters the lowest 
available current range. The values of all 
the resistors also have to be re-calculated. 

THE RADIO CONSTRUCTOR 

DATA puhSications 

57 MAIDA VALE LONDON W9 
Telephone CUNningham 6518 

LIMITED 

ORDER FORM 

Please supply the following 

DATA BOOK SERIES 
D.B.4. Inexpensive Television . 

T.V. Fault Finding 
The Radio Amateur Operator's 

Handbook. 
Receivers, Preselectors and 

Converters 
Tape and Wire Recording 

Price Postage Qty. 

D.B.5. 
D.B.6. 

D.B.7. 

D.B.8. 

2/6 
5/- 

2/6 

2/6 
2/6 

2d 
2d 

2d 

2d 
2d 

D.B.9. Radio Control for Model Ships, 
Boats and Aircraft 8/6 3d 

Ditto (Clothbound) .... 11/6 3d 
RADIO REPRINTS 

R.R.I. Car Radio  1/6 2d 
MISCELLANEOUS BOOKS 

World Radio Handbook . . (Johansen) 8/6 3d 
How to Listen to the World . (Johansen) 1/9 2d 
T.V. Picture Faults . . . (T.V. Times) 3/6 3d 
The Radio Amateur's Report Pad 

(Data Publications) 3/6 3d 
MAGAZINE 

The Radio Constructor monthly 1/6 2d 
„ „ „ 6 months sub. 9/- paid 
„ „ „ 12 months sub. 18/- paid 

please tick subscription required and state first issue below 

Enclosed find Cheque/Postal Order/International Money Order £  

NAME     

ADDRESS.. 

PLEASE 

use 

block 

capitals 

ALL OUR PUBLICATIONS ARE AVAILABLE THROUGH 

YOUR LOCAL NEWSAGENT 

TRADE TERMS AVAILABLE ON REQUEST 
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SOLIDAS LTD. 

4 PRAED STREET 
LONDON W2 

DEFINITELY 

THE CHEAPEST RADIO SHOP IN 

TOWN 
Telephone A MB 4670 

32+32 mfd 275V 4/-, 16 mfd 425V-wet-screw fit- 
ting, 4/-, 8 mfd 500 screw, 1/6, 8 mfd 600 V/W, 
screw 2/-, 8 mfd 450 midget, 2/6, 30+30 350, 2/6. 
10 mfd paper 600V, 4/-, 4-way Fuse holder, 6d, 
Continuity tester in nicely polished box can also be 
used for Morse practice, 5/-; 10 watt push-pull 
output Trans., 15/-; 4 gang .0005, 2/6; Slow motion 
drive with 2" drum, 1/6. L.T. Trans., 6.3, 2 amps. 
7/6. Polythene stand-off insulators, 9d. WX6 W.l, 
detectors, I/-; L.T. Trans., 3V, I A, 2/6; Box of 10, 
3.2, 0.2 pilot bulbs, 2/6. Tube neck support fits 9", 
12", 15". 2/-. Wire wound pots. I000Q. 500Q, 2/-. 
Miniature 2 amp plug and socket, I/- pair. L.T. 
Trans., input II0-250V, output 2-0-2V, 3.3A, or 
4V, 6.6A, 12/6. Bush All Wave chassis, 5 valve 
S/Het., less speaker, reconditioned, £6.10.0. has 
gram sockets; 5.5 KV EHT Trans, with U22 

Rectifier. 45/-. MV4=MH4 4/-; 878A 10/-; Z62 
10/-; 807 10/-; Z77 10/-; EF22=7H7 6/-; 3D6 
2/6; ILD5 4/-; APRI2 2/6; VUIII-VUI33 2/6; 
6SS7=6SJ7 5/-; I2Y4 0.3 Rect. 5/-; 6L6M 10/-; 
VT25 5/-; H30 5/-; HHLD6—6Q7 A.C. 6/-; 
6SL7 10/-; 6SN7 10/-; ML4 5/-; TP25 7/6; 
VR55 = EBC33 8/-; VP4I 10/-; 5U4G = US2 10/-; 
6F6G 8/6; 6C6—6D6 5/-; I2C8 10/-; Y63 7/6; 
6G6 6/-; 7DA 10/-; I2SH7 5/-; I2SK7 7/-; 
II7L7 10/-; VR56=EF36 6/6; 6AG5 6/-; CUI88 
V/Regulator 6/-; VRI37. EC52 4/6; 9D2 4/-; 
VRII6 4/6; KTZ73 = Z66 10/-; 6AK5 10/-; 
6SK7 7/-; VRI26 = VP4B 10/-; MS/PEN 6/-; 5Z4 
8/6. Special offer AZ3I less locating pin 6/-; CY3I 
less locating pin 6/-; KT44 7/6; AC6PEN 6/-; 
I2SA7 10/-; SYS 6/6. 
NO MAIL ORDERS —CALLERS ONLY 

URGENTLY WANTED 

COMMUNICATIONS RECEIVERS. 
TEST EQUIPMENT. 

RADIOS—and TELEVISION SETS, 
TAPE RECORDERS. 

BEST PRICES GIVEN 
Phone or Call 

1 

Data Book No. 7 

^Receivers, 

Pre-Selectors 

& Converters" 
The book for which you have been waiting! 

Containing selected reprints of: 

S».W. Mains Receiver . Portable Superhet 
TV Sound Receiver . TRF Receiver 
13-31 Mcs Pre-selector . TV Pre-amplifier 
Regenerative Pre-selector . High Gain 
10 Metre Converter . 2 Metre Converter 

PRICE 2/6 Postage 2d 
Available immediately from: 

Data Publications Ltd. 
57 Maida Vale . London . W9 
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POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LA TEST METHODS 
OF HOME TRAINING FOR OVER ISO 

CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 
City and Guilds Grouped Certlfloates In Teleaumniunleatlons; A.M. Brit. I.R.E- 
Examlnatlnn, Radio Amateur's Licence, Radio and Television Servlclnt 
Certificates, General Radio and Television Courses, Radar, Sound Recording, 
etc. Also Coursos In all other branches of Engineering and Commerce. 

The advantages of E.M.I, training. 
★ The teaching methods are planned to meet modern industrial requirements. ★ We offer 
training in all subjects which provide lucrative jobs 
or interesting hobbies, ic A tutor is personally 
allotted by name to ensure private and individual 
tuition. ★ Free advice covering all aspects of | Please send without obligation your FREE book, 
training is given to students before and after j E.M.I. INSTITUTES, Dept. I79K, 
enrolling with us. I 43 Grove Park Road, London, W.4. 
Courses from £1 per month ! Phone Chiswick 44178 

| NAME   
j ADDRESS   

only Postal College which is | 
part of a world-wide Industrial Organisation. { SUB)ECT(S) or ,Nterest __Z.j 

ici8 

m 

m 

mMjtiMarmvsM 
The only Postal College which is 

LIMITED 
(Dept. R.C.) 42 TOTTENHAM CT. RD. 

LONDON, W.l. 
Telephones: LANgham 1151/2 

BUILD YOUR OWN RADIO ! 
We can supply all the parts (including valves, 
Sin. moving coil speaker, cabinet, chassis, and 
everything down to the last nut and bolt) to 
enable YOU to build a professional looking 
radio. The chassis is punched and drilled 
ready to mount the components. There is 
a choice of any of three attractive cabinets I2in. long, Sin. wide by 6in. high, as follows: either ivory or brown bakelite, or wooden, finished in walnut. 

Complete and easy-to-follow point-to-point and circuit wiring diagrams supplied. 

■i 

MODEL I. T.R.F. RECEIVER 
This is a 3 valve plus metal rectifier TRF receiver 
with a valve line-up as follows: 6K7 (HF), 6J7 
(Det) and 6V6 (Output). The dial is illuminated 
and when assembled the receiver presents a very 
attractive appearance. Coverage is for the Medium 
and Long Wave bands. Operates on 200/250 volts 
AC mains. 

MODEL 2. SUPERHET RECEIVER 
This is a powerful midget 4 valve plus metal 
rectifier Superhet Receiver with a valve line-up 
as follows: 6K8, 6K7, 6Q7, 6V6. The dial is 
illuminated and coverage is for the Short Wave 
bands between 16-50 metres, the Medium Wave 
bands between 190-540 metres, and the Long 
Wave bands between 1,000-2,000 metres. Oper- 
ates on 200/250 volts AC mains. 
Plus 2/6 Packing, r'T/ I Q 
Carriage, Insur. tmi • I # 

T.R.F. RECEIVER. We can supply this Receiver, ready built at £6. 19s. 6d. plus 3/6 p.c. 
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 

NOTE: We would respectfully suggest to those interested in building these receivers that OUR circuit 
diagrams be compared with those of other firms. Intending constructors can then judge for THEMSELVES 
which Instruction Booklet is the most comprehensive. 

Instruction Booklet and priced Parts List for either of the above available separately at I/-each. This 
money will be refunded if circuit diagram is returned as NEW within 7 days. 
TERMS OF BUSINESS. Cash with order (or C.O.D. Post item only); all orders for small items total- 
ling over £2 post free unless otherwise stated. 

Plus 2/6 Packing, 
Carriage, Insur. £5 . 15 . 0 . 6 

QUALITY GOODS MONEY BACK GUARANTEE PROMPT DESPATCH 
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Volume Controls 
Midget Ediswan type. 
Long spindles. Guaran- 
teed I year. 
No Sw. D.P. Sw. S.P. Sw. 

3/- 4/9 41- 
All values. 10,000 ohms 2 Megohms. 

COAX OA ohm Oil CABLE 
STANDARD i-"dia. Poly- 
thene insulated. 9d. yd. 
Coax Plugs, 1/2 each. 
Sockets, 1/2 each. 
Line Connectors, 1/2. 
Outlet Boxes, 4/6. 

Balanced Twin Feeder, 6d per yard. 
Twin Screened Feeder, I/- yard. Bo^ h 80 ohms. 
Trimmers, Ceramic. 30, 70 pf., 9d; 100 pf. 150 pf., 
1/3. Loudspeakers P.M., 3 ohm. 3", 12/6, 5", 13/6; 
6r. 14/6; 8". 15/6; 10". 25/6 Resistors.—j w., 4d.; w., 6d.: I w., 8d.; 2 w., I/- 
Wi re-Wound Resistors. Miniature Ceramic. 5 w., 
15 ohm to 4 K., I/9; 10 w., 20 ohm to 6 K., 2/3; 15 w., 
30 ohm to 10 K., 2/9; 5 w. Vitreous, 12 K. to 25 K., 3/-. 
Wire-Wound Pots. 3 Watt, famous makes 5/6. 
Pre-Set Min. TV Type, values 25 ohms to 30 K 3/—. 
Condensers, new stock, best makes. .001 mfd. 
6 kv. T.C.C., 5/6 Ditto. 12.5 kv. 9/6; 2 pf. to 500 pf. 
6d.; .001, .005, .01, .02 mfd. 450 v. Tub., and .1 mfd. 
350 v Tub., 9d.: .05, .1 mfd., 500 v. Tub., I/-; .25 1/6 
.5 mfd. 500 v., I /9. 

ELECTROL5TICS ALL 
Tubular Wire ends 
4/500 v. Hunts, 2/- 
8/500 v. Dubilier, 2/9 
16/500 v. Dubilier, 4/- 
8+8/500 v. Dublier 4/.6 
32/500 v. Dubilier, 5/- 
32+32/500 v. Dub., 7/6 
25/25 v. Dubilier, 1/9 
50/50 v. T.C.C., 21- 

TYPES NEW STOCK 
Can Types, Clips, 3d. ea. 
16/450 v. T.C.C., 3/6 
32/350 v. B.E.C., 4/- 
60/350 v.T.C.C., 6/6 
8+16/500 v. Dub., 5/6 
16+16/450 v. B.E.C., 5/6 
60+ IOO/350v.Hts., 11/6 
16 mfd. 700 v. Hunts, 6/6 
1000 mfd 6 v. B.E.C., 4/6 

VALVES 
8/- 
81- 
81- 
91- 
8/- 
2/6 
91- 91- 

10/6 

6H6 
6J5 
6K7 
6K8 
EF80 
6P25 
6Q7 
6SA7 
6SL7 
6SN7 

10/6 6V6 
10/616X5 

3/6 
7/6 
6/6 
91- 10/6 

15/- 
9/6 
8/6 
91- 

II/- 81- 
91- 

6AK5 
I2A6 
I2K7 
I2K8 
I2Q7 
35L6 
35 Z4 
50L6 
EA50 
EB9I 
EBC33 

ALL 
GUARANTEED 

10/6 EF39 9/- 
7/6 EF50 Equip. 

10/6 56 

If. , British 7 6 
° * EL32 10/6 EY5| 

10/6 PY80 
10/6 PY8I 
9/6 PY82 
2/-1 SP6I 
7/6 U22 
9/6 ECL80 

9/6 
12/6 
11/6 
11/6 
10/6 
8/6 
9/6 

12/6 
4/3: 

T.R.S. RADIO COMPONENT SPECIALISTS 
£1 orders Post free. Phone THO 1665 

NEW 
BOXED 
IRS 
IS5 
IT4 
3S4 
3V4 
3D6 
5Z4 
6AM6 
6AT6 
6BE6 
6BW6 
Sentercel Rectifiers. EHT type. K3/25 2Kv., 
K3/40 3.2 Kv.. 6/-; K3/45 3.6 Kv., 6/6; K3/50 4 Kv.. 
7/3; K3/I00 8 Kv., 12/6; K3/I60 14 Kv.. 18/-; Mains 
Type. RMI, 125 v., 60 ma., 4/-; RM2, 100 ma., 4/9: 
RM3. 120 ma., 5/9; RM4, 250 v. 275 ma., 16/-. 
Knobs, Gold engraved. Walnut or Ivory. I f" dia i/6. 

THE REFLEX SUPERHET 
Complete Kit of Parts, as specified, £6 10s. 
Resistors, 8/9, Line Cord 6/6, Condensers 22/-, Coils 
81-. Speaker 12/6, I.F. Transf 15/6. O.P. Transf 3/9, 
Valves 44/-, S.T.C. Rectifiers 8/-, Valve holders 1/6, 
Xtal Diode 2/6, Plug and Sockets 1/6. 
Tyana. Midget Soldering Iron. 200 v. or 230 v., 16/9. 
Toggle Sw. ex-Govt "On-Off," 9d. Ersin M'core 
solder 60/40, I6G., 5/6 j lb.; 4d yard; V'holders 
octal, pax., 4d; moulded, 6d; EF50, B7G, 9d: B8A, 
B9A, I/-; BI2A (CRT), 1/3 etc. 
Aladdin Formers with cores, 8d; lOd. 
Line Cord. .2a., 100 ohms per foot, .3a., 60 ohms 
per foot, 2-way 1/6 a yard, 3-way 1/8 a yard. 
Sleeving. I, 2mm 2d; 3, 4mm, 3d yard; 6mm 5d yard. 
C.R.T. Heater Isolation Transformer. Low leakage 
winding with 25% sec. boost, 2, 4 or 6v. 10/6. 

307 WHITEHORSE ROAD, WEST CROYDON 
P. and P. 6d. FULL MAIL ORDER SERVICE LISTS 3d 

D I RECT FROM THE 
MANUFACTURER 

DULCI RADIO/RADIOGRAM CHASSIS 
Built to Highast Technical Standards 

FULLY 
GUARANTEED 

All chassis 11 +m. x 7in. 
x 8+m. high. Latest 
type valves 6BE6, 6BA6 
6AT6, 6BW6, 6X4. 
Flywheel tuning. Neg- 
ative feedback over 
entire audio section. 
Engraved knobs. 3 • mg gssf ■>gsg: ffi&g6 

tone positions for W w 
radio and gram. *• 
For A.C. Mains 100 120 and 200 250 volts. 
Model B3.—Long,Medium, Short / I 7 / I 7 /O 

5 Valves, Output 3? watt ^ ■ /*' 
Model B3.—Plus Push Pull Stage 

6 Valves, Output 6 watt 
Model B3., Double Feature P/Pull 
& R.F. Stage. 7 Valves. Output 6 watt 
Model B6.—Six Wavebands. Med./ 

5 Long, 4 Short. (3 Bandspread). 
valves. Output 3? w. 

Model B6.—Plus Push Pull Stage 
6 Valves. Output 6 watt 

Model B6.—Double Feature P/Pull 
& R.F. Stage. 7 Valves. Output 6 watt 

ALL PRICES TAX PAID 
Escutcheon for 9in. x Sin. dial, 4/9 extra. Matching 
speakers P.M. type 3 ohms. Sin. or lOin available. 
Chassis sent under money back guarantee con- 
ditions against remittance. Free particulars from 
the manufacturers. 
THE DULCI CO. LTD. 

99 VILLIERS ROAD LONDON N.W.2 
Telephone Willesden 7778 

£15/15/0 
£18/18/0 

£15/15/0 
£18/18/0 
£23/2/0 

PANL Hints and Tips No. 2 

PANL is the ideal finish for instrumeni 
cases, and a considerable saving in cost and 
labour can be effected by using hardboard 
instead of the usual metal, whenever this 
is practicable (i.e., whenever it is not essential 
to use metal for screening purposes). An 
excellent crackle finish is obtainable over 
hardboard or wood by first applying two 
or three coats of clear brushing cellulose, 
and, when the last coat is quite hard, a final 
coat of PANL. 

Small and medium sized objects, up to the 
size of an average communications receiver 
can conveniently be dried by placing on the 
plate-rack of a domestic kitchen gas cooker 
(NOT electric) and having one burner lit 
very low for half an hour or so, or until the 
entire surface has 'crackled'. For PANL 
finishing large objects or for batch finishing 
it is advisable to utilise a small room wiih 
an oil-stove or gas jet burning in it, keeping 
windows and doors closed. 

PANL is available in black, green and 
brown at 3/6 per jar from Dealers, or direct 
(at 4/6 inc. postage) from:—Miller's 8 
Kenton Park Crescent, Kenton, Middx. 
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Manufacturers' Surplus T.V. Components 
Scanning coils. Low impe- 
dance line and frame, 7/6. 
Scanning coils. Low imp. 
line and frame. Aluminium 
shroud 12/6 
Scanning coils. Wide angle. 
Low imp. line and frame, 19/6 
Multi ratio frame output 
transformer, 10/6 
Focus coil. 35mm electro 
magnetic 12/6 

SPECIAL—BRAND NEW 
TCC TV. CONDENSERS 
32+100 mfd. 450 v.w. Type CEI5PE . . 
0.04 mfd. I2.5Kv. Type CP59VO Visconol 

P.M. Focus Magnets. All with 
vernier adjustor. 
35mm Tetrode 15/- 
35mm Triode 17/6 
All types p.m. magnets. 35mm. 
Less vernier. 12/6 
Goodmans, with ferroxdure core. 
For all wide angle tubes 25/- 
Frame blocking oscillator trans- 
former 10/6 
Wide Angle Frame B/O trans- 
former 10/6 
Frame and Line B/O transfomers. 
(Auto) 4/6 
Plessey width coils  6/6 

Price 7/6 
Price 7/6 

© 

4*. •v* 
TRIPLEX DARK 
SCREEN FILTERS 
14 x 12^ x -j^ins. 7/6 
15^ x 13^ x - 9/6 
Postage and packing 5/- 
per piece extra. {This 
charge is necessary owing 
to extra packing required) 

GERMANIUM 
CRYSTAL DIODES 

1/6 each 

Colver CLR.90I type pot/ 
meters. Wire wound, most 
values. 2/6 each 

WIDE ANGLE 
CATHODE RAY 

TUBES 
14" MW36-22 £19 9 3 
14" CI4B £20 10 
16" MW4I-I £22 4 
16" T90I £22 4 
17" MW43-64 £23 12 
17" CI7BM £24 13 
Carriage and insurance 

'extra 

Ion Traps. All types. Price 
3/- each. State type number 
of c.r. tube when ordering. 
HUGE PURCHASE. STAIN- 
LESS STEEL RECORDING 
WIRE. ON STANDARD 

0 REELS. By B. & H. 
0 ISm/ns  7/6 
8 30mins  12/6 
0 60m ins  2.5/- 

Postage I /- per reel extra 
CRT Rr. neck protectors 2/6 

ALLEN WIDE 
ANGLE COM- 

PONENTS 
D.C. 300 latest type 
Ferroxcube Coils, 39/6 
GL. 16 Coil. 7/6. GL.I8 
Coil, 7/6. Focus Coil, 31/-. 
FO.305 trans, 21/-. 
Frame B.O. transformer, 
15/-. Line EHT. trans- 
former, 40/-. 

VCR97 C.R. TUBES 
New unused. 35/- 

Carriage 5/- 

SCREEN ENLARGER 
For VCR97. Filter type, 
17/6. Postage 2/6. 

EHT. CONDENSERS 
I + . I mfd. 3.5Kv. 5/11 

SOLON 
SOLDERING IRONS 
220-250 volts. 
Latest model in- 
strument iron , . 19/8 
Standard model. . 19/- 

LARGE SCREEN T.V. 
Every component in stock for the Magnaview, Tele- 
King, Viewmaster and Universal television receivers 
including all cathode ray tubes and valves. 

Width and linearity controls. TELEVISION 
3/6 each CONSTRUCTORS PARCELS 

No. I. All brand new com- 
ponents by Igranic. Com- 
prises E.H.T. flyback line 
transformer, 7-IOKv. with 
ferroxcube core and rectifier 
heater winding; scanning 
coils; frame output trans- 
former; Elac focus unit with 
vernier adjuster, U37 E.H.T, 
rectifier and brand new 12/n 
cathode ray tube with ion 
trap, mask and glass. 
LASKY'S PRICE FOR 
THE COMPLETE PAR- 
CEL £15/19/6. Carriage and 
insurance 15/- extra 
No. 2. The Constructors' 
Parcel as above, but less the 
cathode ray tube and ion 
trap. LASKY'S PRICE 79/6. 
Carriage 3/6 extra. 
No. 3. Condenser Parcel. 
I of each: .04mfd. I2.5kv; 
32 + 32mfd. 350 v.w.,; 32 + 
lOOmfd. 450 v.w. AND 24 
I.OOOpf, ceramic tubes; 6-.I 
mfd. 500 v.w.; .01 mfd. 500 
v.w. ALSO 12 assorted "pf" 
condensers of your own 
choice. PRICE 45/- POST 
FREE. 
No- 4. Complete set of 
metal-work. Un-assembled. 
Comprising main chassis, tube 
supports and valveholders. 
(Less sound-vision chassis). 
PRICE 25/-. Carriage 3/6 
extra. 
No. 5. RESISTANCES. 
? Watt. 85 resistances your 
choice. PRICE 18/- POST 
FREE. 
No. 6. One of each of the 
following: Ion trap IT6: 
Duo-decal tube holder; low 
impedance line and frame 
scanning coils. PRICE 15/-. 
Postage I /S extra. 

R.I 132A RECEIVERS 
With all valves. 

Brand New . . . 79/6 
Store Soiled. . . 49/6 
Second Hand 39/6 

Carriage 10/-extra 
A.C. MAINS GRAM 

M OTORS — Synchronous 
Shaded Pole. For use on 200- 
250 volts, 50 c.p.s. Rim and 
belt drive type. 9/6 each. 

MANY USES. 
THE "UNIVERSAL" 

LARGE SCREEN AC/DC 
TELEVISOR 

by A. S. Torrance, 
A.M.I.P.R.E., A.M.T.S. 

A 28 page booklet giving full 
instructions for building a 
Large 17 inch screen televisor 
*AC & DC Mains. *PM focus- 
ing *Mullard Valves and CR 
Tube *Five-channel Superhet 
*Table Model *Convertable 
into Radio-gram console ♦Incorporates all latest 
developments. 
Reprinted from the Radio 
Constructor 3d post free. 

THE NEW ACOS 
MICROPHONE 

A general purpose hand 
microphone, crystal type. 
Of robust construction 
with almost flat response 
from 50 to 5,000 c.p.s. 
Suitable for recording 
equipment, p.a. work etc. 

PRICE 25/-. 
CATHODE RAY 
TUBES MASKS 
New aspect ratio. 

10/n Double D . 
12/n  
12/n Flat face. . . 
12/n Old ratio . . 
14/n Rect. . . . 
16/n Double D . . 
17/n Rect. . , . 
12/n Soiled . . . 
12/n Soiled, Cream, 
with safety glass 
12/n Soiled, Black, 
with safety glass 

7/6 
14/- 
15/- 
9/6 

21/ 
25/- 
21/ 
7/6 

11/6 
8/6 

15 INCH CATHODE 
RAY TUBE MASKS 

Cream rubber. 
Latest aspect ratio. Over- 
all dimensions: 17/n wide, 
13/n high. Price 17/6. 
Postage 2/- extra. 

ARMOUR 
PLATE GLASS 

9 x8 x+inch. 3/- 
13 xl04-x+inch. 4/- 
16^x13 x+inch. 6/11 
17^x15^x+inch. 7/11 
COLLARO 3-SPEED 
AUTOMATIC REC- ORD CHANGERS. 
MODEL RC3/52I. Brand 
new and unused, in 
maker's original cartons. 
Finished in cream enamel 
and fitted with GP.29 
hi-fidelity studio crystal 
turnover head. 
LASKY'S PRICE £9/19/6. 
Carriage FREE. 
Westinghouse WX6 
Rectifiers. Wire ends. 
Price 1/6 each. 

Ll A S K Y ' S SI 4 11 E l-asky's (Harrow Raad) Ltd. 370 HARROW RD. ' ■* " ^ ■» .* S» I *17 PADDINGTON LONDON W9 
(Opposite Paddington Hospital) Telephones CUNningham 1979 and 7214 AM Departments 

Hours Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day I p m 
MAIL ORDER & DESPATCH DEPARTMENTS 485/487 Harrow Road Paddington London WI0 
i/Tv « n/T' C?flLn!l 0+r °;,+XD- 0n,f)0st 'fems Poscase and Peking on orders value £1- I/-ex. £5-2/-ex., £10-3/6 ex. Over £10 carriage free unless otherwise stated. All goods fully insured in transit. 
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A D C O L A 
(Regd. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg. Design No. 860307 (British, U.S. and Foreign 
Patents) 

Designed for wireless assembly and 
Maintenance 

Supplied for ail volt ranges from 6/7v to 230/250v 
3/16' Dia. Bit Standard Mode! 25/6 

Sole Manufacturers ADCOLA PRODUCTS 
LTD. 

Sales Office and Works Cranmer Court, 
Clapham High St. London SW4 (MAC 4272) 

TELETROiV SUPER INDUCTOR C0IL5 
MINIATURE DUST CORE TYPES 

Type. HAX. High frecuency crystal 
transformer coil, triple wound for Ger- n manium crystal diodes. ijj ltfl *Q 100. *Gain 33 Times. *No Overlap 
Performance unequalled. each 3/- |=li|p 

DUAL WAVE T.R.F. COILS 
Type. TRF. A/HF. AE. L HF. Trans- r?S 
former Rising characteristic to balance 
fall in circuit "Q." Matched pairs; Pre- **—^ 
Aligned. po/r 7/- 
Super-Het Range for S.M&LW. AE&Osc., 6/- pa/, 
I.F. Transformers, Filters, Etc. p.p. 3^, 

Stamp for Circuits & Data 
-THE TELETRON CO.- 

266 NIGHTINGALE ROAD LONDON N.9 

62A INDICATOR 
UNIT, complete with 
l2-EF50's, 4-SP6I's, 3- 
EASO's, 2-EB34 and 
VCR5I7C, C.R.T. 
Double-deck chassis 
absolute new condition 
79/6 Carriage paid. 

PYE 45 Mc/s STRIP. Type 
3583 Units. Size IS'xS'xi'. 
Complete with 45 mc/s Pye 
Strip, 12 valves 10 EF50, 
EB34 and EA50. Sound and 
vision can be incorporated 
on this chassis with mini- 
mum space. New condition. 
Modification data supplied. 

Price £5 carriage paid 

CRYSTAL 
MICROPHONE 

INSERTS 
Ideal for tape recording 
and amplifiers. No 
matching transformer 
required. 8/6 POST 
FREE. 

INDICATOR UNIT 
TYPE I82A. This unit con- 
tains VCR5I7 Cathode Ray 
6" Tube, complete with 
Mu-Metal Screen, 3 EF50, 
4 SP6I and I 5U4G valves, 
Offered BRAND NEW 
(less relay) in original pack- 
ing case at 67/6. Plus 7/6 

carriage. 
R.F. UNITS 

Type 26. 50-65 Mc/s. 
Variable Tuning. 2-VRI36, 
I-VRI37. 45/- EACH 
BRAND NEW. 
Type 27. 65-85 Mc/s. 
Variable Tuning. 2-VRI36, 
I-VRI37. 45/- EACH 
BRAND NEW. 
Type 24. 20-30 Mc/s. 
Switched Tuning. With 
3-SP6I's. 15/- EACH 
BRAND NEW. 
Type 25. 40-50 Mc/s. 
Switched Tuning. With 
3-SP6I. 19/6 EACH. 
BRAND NEW. 

HENRY'S 
We have over 20,000 American and B.V.A. valves 

in stock. 
ALL VALVES NEW AND GUARANTEED 

OZ4A 
IG6 
IRS 
154 
155 
IT4 
IA7GT 
ICS 
ILN5 
2X2 
3V4 
3S4 
5Z3 
5U4 
5Z4 
6A7G 
6AC7 
6AG5 
6A8G 
6AM6 
6B8 
6C4 
6C5GT 
6C6 
6D6 
6F6G 
6G6G 
6H6GT 
6H6M 
6J5GT 
6J5M 
6J6 
6AK5 
6J7G 
6J7M 
6K6 
6K7G 
6K7M 
6K8G 
6K8GT 
6L6G 
1622 
6U5 
6U5G 
6L7 
6N7GT 

7/- 6/6 
8/- 
8/- 
8/- 8/- 

10/- 
8/- 
8/- 
5/- 8/- 
8/- 8/6 
8/6 
8/6 
8/6 
6/6 
7/6 
8/6 
91- 7/6 
8/6 
5/- 6/6 
6/6 
8/6 
6/6 
5/- 
8/6 
5/- 8/6 
91- 
9/- 6/6 
8/6 
91- 6/6 
7/6 
9/- 
91- 8/6 

II/- 
7/6 
7/6 
7/6 
7/6 

6Q7GT 8/6 
6SJ7GT 8/6 
6R7 8/6 
6X5G 8/6 
6SA7GT 8/6 
6SQ7GT 8/6 
6SG7 7/6 
6SH7M 7/6 
6SK7GT 7/6 
6SL7GT 9/- 
6SN7GT 9/- 
6SC7 10/- 
6SS7 
6V6GT 
7C5 
7A7 
7C7 
7H7 
7B7 
7S7 
I2A6 
I2C8 
I2H6 

7/6 
7/6 
8/6 
8/6 
8/6 
8/6 
8/6 

10/- 
7/6 
7/6 
8/6 

I2K7GT 8/6 
I2K8GT 8/6 
I2Q7GT 8/6 
I2SA7GT8/6 
I2SQ7GT8/6 
I2SG7 7/6 
I2SH7 " ' 
I2SJ7 
I2SK7 
I2SR7 
I4A7 
25Z6GT 8/6 
25Z5 8/6 
35Z4GT 8/6 
25A6 8/6 
35L6 8/6 
50L6GT 8/6 

7/6 
8/6 
8/6 
7/6 
8/6 

42 
43 
75 
78 
80 
866A 

8/6 
8/6 
8/6 
8/6 
8/6 

15/- 

9001 
9002 
9003 
9004 
9006 
954 
955 
956 

6/- 
6/- 
6/- 
6/- 
6/- 
61- 
61- 
6/- 

50/- 
V- 

I299A 7/6 
TZ40 37/6 
931A 
EA50 
EF54 
(VRI36) 6/- 

EB34 3/6 
EBC33 EF36 
EF39 
EK32 
EF9i 
EL32 
EF50 

8/6 
6/6 
6/6 
6/6 
9/- 7/6 
8/6 EF50 (Red. 

Syl.) 10/- 
EF50 

(Ex-Units) 
51- SP2 8/6 

VP2 8/6 
TDD2A 8/6 
DK40 9/- 
UL4I 
UY4I 
4DI 
8D2 
9D2 
I5D2 
R3 
D4I 
D42 
D63 
KT2 

■9/- 
91- 
4/- 41- 
41- 10/- 
8/6 
5/- 
5/- 
5/- 
5/- KTW6I 7/6 

U52 8/6 

UI9 
6U5 
6U5G 
P2 
MUI4 
PX25 

10/- 
7/6 
7/6 
4/- 
8/6 

12/6 
KT33C 10/- 
KT66 12/6 
GU50 12/6 
XP(2v) 4/- 
XH(I.5) 4/- 
VUMI 4/- 
VUI33 4/- 
VUI20A 4/- 
CV54 5/- 
SI30 7/6 
7475 (VS70) 

7/6 
CV66 6/- 
VRI50/308/6 
CK5I0AX5/- Dl 1/- 
AC6PEN 6/6 
AC5/ 
PENDD 12/6 
PEN25 6/6 
PEN46 QP25 
QP230 
SP6I 
SP4I 
TP25 
VP23 
VP4I 
U22 
ATP4 
TP22 

MS/PENB 
VT50I 

SETS OF VALVES 
Ten EF50 (Ex- Set 
Brand New Units) 
5/- each 45/- 
6K8G, 6K7G, 
6Q7G, 5Z4G, 
6V6G (or KT6I)... 37/6 
IRS. IS5, IT4, IS4 
or (3S4 or 3V4)... 30/- 
TP25, HL23/DD, 
VP23 PEN25 (or 
QP25)   25/- 
6K8G, 6K7G, 
6Q7G. 25A6G, 
25Z5 or 25Z6G... 37/6 
I2K8GT, I2K7GT, 
I2Q7GT, 35Z4GT, 
3 5 L 6 G T 50L6GT ... 
I2SA7GT, 
I2SK7GT, 
I2SQ7GT, 
35Z4GT, 35L6GT 
or 50L6GT ...37/6 
PX25, KT33C,Each 
KT66, GU50 ... 12/6 
PX25's Matched Pair 
Pairs  25/- 
TEN 6AM6 (EF9I). 80/- 

o r 
... 37/6 

7/6 
6/6 
8/- 
41- 41- 

RECEIVER RI355. As 
specified for "Inexpensive 
Television," Complete 
with 8 valves VR65 and I 
each 5U4G, VUI20, VR92, 
Only 19/-, carriages/-. Or Brand New in original 
packing case, 55/-, plus 5/- 
carriage. 

HL23IDD6/6 
*1- 6/6 
7/6 
8/6 
41- 
8/6 

TH233 10/- 
41MP 7/6 
42SPT '' 
2I5SG 6/- 

Jl- 
7/6 
7/6 

VCR5I7C Blue and 
White 6|in. Tube. 
This Tube replaces the 
VCR97 and VCR5I7 
without alteration and 
gives a full Blue and 
White picture. Brand 
new in original crates, 
35/-, carriage free. 

Send Postage for new '53 comprehensive 23-page catalogue: 
containing components and ex-government bargains. 

Open Monday to Friday 9 a.m. to 6 p.m. Thursday I p.m. 
5 HARROW ROAD, PAD0INGT0N LONDON W2 

Telephone Paddingcon 1008/9, 0401 

RECORDING TAPE 
(Proprietary Brand) 
600 feet ... 10/- 

1200 feet ... 17/6 
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SMALL 

ADVEimsmps 
Readers' small advertisements will be accepted 
at 2d per word, minimum charge 2/-. Trade 
advertisements will be accepted at 6d per 
word, minimum charge 6/-. If a Box Number 
is required, an additional charge of 1/- will 
be made. Terms: Cash with order. All copy 
must be in hand by the 5th of the month 
for insertion in the following month's issue. 

PRIVATE 
FOR DISPOSAL Truvox Tape Deck. Best offer 

around £15. J. Davidson, 50 Lome Gardens, 
London, E.ll. Tel.: WAN 9912. 

FOR SALE Walnut veneer radio-gram cabinet with 
motor, pick-up and 10" speaker. Partridge, 173 
Springwell Road, Heston, Middx. 

TELEVISION Complete set of punched chassis 
including gantries, etc., for Electronic Engineering 
TV receiver. Snip at 29/6. Humphreys, 34 Alloa 
Road, Goodmayes, Ilford, Essex. 

TELEVISOR Premier Radio VCR97 tube televisor 
for sale. Complete in cabinet with magnifying 
lens. Going order but less mains transformer, £4. 
12 Oliver Close, London, E.10. 

FOR SALE Crystal Filter Unit, complete in screened 
case, containing IF Input Transformer, 465 kc/s 
crystal, 6SK7 valve and associated components. 
Variable selectivity and phasing controls. With 
circuit, 50/-. Test Set 74, with power supplies for 
200-250v AC mains, VCR139A tube and converted 
to oscilloscope with exception of amplifier not 
installed. Otherwise complete, 70/-. Pair S.T.C. 
4242A triodes, with holders, suit PA outfit, 30/-. 
Other useful items. Selling as space needed for 
bed ! Callers only—write first for appointment. 
86 Dibdin House, Maida Vale, London, W.9. 

REAL BARGAIN One valve battery SW receiver* 
covers 1-30 IVc/s. Band set and spread etc., complete 
in case, perfect. Offers over 32/6. Need any com- 
ponents, made up amplifiers, tuners, etc., really 
cheap in excellent condition. Must sell so send 
SAE for list. Box No. D105. 

FOR SALE 1155A with power pack and output stage 
complete with speaker. In mint condition together 
with 160 metre converter kit, £12 or offer. Wanted 
—R107, Skyrider, Hambander. T. Heslop, 111 
Overton Road, Kirkcaldy, Fife. 

FOR SALE Premier Radio TV time base and power 
units complete, ex-Govt. vision strip and pre-amp, 
TV sound strip converted from Cossor, including 
speaker. Various oddments including tube to make 
cheap TV. £12 or offers. G. Smith, 6 Manor 
Road, Desford, Leics. 

EXCEPTIONAL BARGAIN working order mint 
condition Kaysales 12 valve communications 
receiver 600 kc/s to 60 Mc/s continuous in six ranges, 
double superhet. Standard rack mounting, finished 
grey, black and chromium. £38 carriage forward. 
Full details SAE to Box No. D106. 

FOR SALE Collaro 3 speed record changer, Radio- 
gram cabinet, and 12in. speaker. All brand new £14. 
Ward, 30 Gravel Hill, Addington, Croydon, Surrey. 

BEST OFFER for any of the following items. All in 
good condition. Garrard Auto-Changer, 78 rpm 
pattern, plays eight lOin. or I2in. records. Good 
working order. R1355 receiver, converted for TV 
Sound reception with RF24, 25 and 26 units. B348 
receiver. Box No. C 115. 

[continued on page on 427 

THE COMMANDER TRF receiver kit, £5/14/6 P. & P, 
4/- Completely built £6/18/6. P. & P. 4/-. Cct. and 
layout diagrams I/-. Cabinet with: Chassis Dial, etc. 
28/6. P. & P. 2/6. 
THE BAFFLETTE TRF. receiver kit, £6/18/6. P. & P. 
4/-. Completely built £7/19/6 P. & P. 4/-. Cct. and 
layout diagrams I/-. Cabinet with: Chassis Dial, etc., 
43/6. P. & P. 2/6. 
THE STRANGER combined audio amplifier and master 
intercom unit. 3? watts quality output. Complete kit 
£4/17/6. P. & P. 3/6. Cct. and layout diagrams 2/9. 
Completely built £5/19/6. P. & P. 3/6. 
COLLARO R.C. 3/521 3-speed twin head automatic 
record changer £9/16/6 Carriage Free. 12 in. P.M. 
loudspeakers by TRUVOX 48/6. P. & P. 3/6. 
REGENT crystal hand microphone. Lightweight. 
Chromium plated head. Complete with screened lead 
and jackplug. List Price £2/2/-. OUR PRICE 27/6. 
P. & P. 2/-. 
VALVES: K.T. 44 (6L6) 7/-. Or complete with valve- 
holder 7/9. 
TYANA soldering iron. Lightweight. 230/250v. 16/9. 
AMPLION TESTMETER (ten range), £5/-/-. Or H.P. 
terms £2/10/- deposit and five weekly payments of II/-. 
TELETRON 465Kc/s midget IF's, 12/6 pair. 
TELETRON superhet coils — Long Medium or Short 
waveband. A.E. and O.S.C., 6/- pair. T.R.F. coils 
6/6 pair. L/M wave. 
SIGNAL GENERATOR kit, 200/250v., A.C. operation. 
Four switched adjustable R.F. outputs 3l0Kc/s - 2.25Mc/s 
I Mc/s lOOm./V unmodulated or modulated to 30% 
£3/14/6. P. & P. 3/6. Or completly built £4/2/6. 

P. & P. 3/6. Cct. and layout diagrams 3/6. 
All kit components available separately along with many 
other useful bargains contained in our lists. S.A.E. please. 
Post orders only to— 

J. L. ROBINSON 
CARAVAN SITE 

COMPTON BASSETT CALNE WILTS 

DCD high gain f\Cr COILS 
Dual Range Miniature Crystal 
Set Coil with Circuit 2/6 
Dual Range Coil with Reac- 
tion with 2 Mains and 2 
Battery Circuits 4/- 
Matched Pair Dual Range 
T.R.F. Coils with Battery 
and Mains Circuits 8/- Pair 

All coils wound on low loss formers 
Individually tested and guaranteed 

£ Post 3d on all orders 
Trade supplied 

Radio Experimental Products, Ltd. 
33 Much Park Street Coventry 

World Radio 

Handbook 
1954 EDITION 

Now Available 

8s. 9d. POST PAID 

DATA PUBLICATIONS 
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TRANSFORMERS.—Manufactured to our specifica- 
tion and fully guaranteed. Normal Primaries. 425 v. 
-0-425v. 200 m.a., 6.3 v. 6 a., 6.3 v. 6 a., 5 v. 3a., 0-2-4-6.3 
v. 3 a.. ONLY 72/6. 425 V.-0-425 v. 200 ma.. 6.3 v. 4 a., 
6.3 v. 4 a., 5 v. 3 a. ONLY 50/-. 350 v. -0-350 v. 160 ma.. 
6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a. ONLY 42/6. 250 V.-0-250 v. 
100 ma., 6.3 v. 6 a., 5 v. 3 a. ONLY 32/6. The above 
are fully shrouded, upright mounting. Universal 
Mounting 350 v. -0-350 v. 80 ma., 0-4-6.3 v. 4 a., -0-4-5 v. 
2 a. ONLY 18/6. Top shrouded, drop through 260 
v.-0-260 v. 70 ma., 6.3 v. 3 a., 5 v. 2 a.. ONLY 16/6. 
The following are upright mounting. EHT for VC97 
Tube 2,500 v. 5 ma., 2. -0.2 v. I.I a., 2 v. -0-2 v. -0-2 v. 
2 a. ONLY 37/6. EHT 5,500 v. 5 ma., 2 v. I a., 2 v. I a. 
ONLY 72/6. EHT 7,000 v. 5 ma., 4 v. I a. ONLY 82/6. 
PLEASE ADD 1/6 PER TRANSFORMER POSTAGE. 
TRANSFORMER, for use on trains, models, etc., 
giving outputs of 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v. 
12 v., 15 v., 18 v., 20 v., 24 v., 30 v., at 2 amps from normal 
mains input. ONLY 17/6 (postage I/-). 
TRANSFORMERS.—Ex. W.D. and Admiralty, built 
to more than 50 per cent, safety factor, with normal 
A.C. Mains Primaries. All Brand New and Unused. 
300 V.-0-30 v. 200 ma., 5 v. 3 a., 6.3 v. 5 a , C.T., 20 v. 
750 ma., 70 v. 100 ma. Weight 12 lb. ONLY 42/6 
(postage, etc., 2/6). 330 v.-0-330 v. 100 ma., 4 v. 3 a. 
Weight 7 lb. ONLY 22/6 (postage I /6). L.T. 5 v. -0-5 v. 
5 a., 5 v. -0-5 v. 5 a., 5 v. -0-5 v. 5 a. By using combina- 
tion of windings will give various voltages at high current. 
Weight II lb. ONLY 35/- (postage etc., 2/6). L.T. 
6.3 v. 7.7 a., 4.2 v. 2.5 a., 4 v. I a. ONLY 19/6 (postage 
1/6). EHT 1,400 v. 2 ma., 520 v. 10 ma., 300 v. 10 ma. 
2 v. 1.5 a. ONLY 21/- (postage, 1/6). 
Cash with order, please, and print name and address 
dearly. Amounts given for carriage refer to inland only 

U.E.I. CORPORATION 
The Radio Corner 

138 Gray's Inn Rd. LONDON WCI 
Open until I p.m. Saturdays. We are 2 mins. from 
High Holborn (Chancery Lane Stn.) and 5 mins. by bus 

from King's Cross. 

RECEIVER CHASSIS 
containing a 4 gang and 

11 rc JmJL a sing|e gang .0005 condenser, 3 microphone 
transformers, 3 toggle switches, aerial tuning coil former, approximately 

2in. diameter by Sin. long, 2 Yaxley switches, 4 
potentiometers, complete set of coils, approxi- 
mately 100 various resistors and condensers, 100 
and 200 |j.F condensers 12 volt working. These 
chassis have been stored in the open with the result 
that some of the chassis and the front panels are 
rusty, but the components are usable. Offered in 3 
grades according to condition, 5/6, 10/-, and 15/-, 
carriage on each set is 5/6, or 12/6 for 4. These 
sets can be supplied with 3 465 IFT'S at a further 
5/- per set. 
0- 5 M.A. Meters moving coil 2" square flush type. 
0-50 M.A. Meters moving coil 2" square flush type. 
0-20 volt Meters moving coil 2" square flush type. 
0-40 volt Meters moving coil 2" square flush type. 
All brand new and boxed—price 10/- each, postage I /3. 
12 volt Motors. 2^" long x 11" x I f", weight I I |oz. 
Spindle ■£" x -fa". Ideal for boats up to 36" long, 
as used by many competition winners. Price 15/-, 
postage 1/6, with slight alteration can be made to 
reverse. 
ROTARY CONVERTER. Miniature type 4" x 
11" diameter. Weight 2loz. 12 volt input, 310 volt 
at 30 m/Amps output. Price 12/6, postage 1/6. 
Write for our new list No. 11—ready in March. Price 6d 

inland, post free 2/- overseos airmail. 
We welcome your enquiries—S.A.E. please. 

ARTHUR SALLIS 
93 NORTH ROAD BRIGHTON SUSSEX 

Telephone Brighton 25806 

Kendall 
and Mousley 

Electronic Engineers and 
Laboratory Equipment Manufacturers 

99 DUDLEY PORT. TIPTON, STAFFS. 
Inctrument cases in steel, complete with light 
alloy front panel Colours Black (Red and Green 
10 per cent extra). Back punched for ventilation. 
8"x9'x8" at 18/-, I0±'xl2"xl0r at 21/-. Chassis 
to suit 7" square by 2^" deep (Light alloy, four 
sides) 7/6. Chassis to suit 10'square by 21* deep 
(Light alloy, four sides) 10/6. Heavier steel case 
complete with alloy front panel, finished in Black 
fRed or Green 10 per cent extra). Back punched 
for ventilation, 9"xl2'x9' at 30/-, chassis for 
same I0'x8'x2i' (reinforced corners) at 10/6 
each. Case complete with chassis and panel £2.0.0 
Meter stands, ends only, 2/6 per pair, panel for 
same 6' square at 1/9, 9'x6' at 2/6 and I2'x6* 
at 3/3. Meters can be mounted at extra cost if 
required. Suppliers of technical publications. A 
full range of components, by well known manu- 
facturers, are stocked, Mullard, Brimar, Cossor, 
T.C.C., Dubilier, Erie, R.E.P., Wearite, Elstone, 
Morganita, etc. High stability 1,2 and 5 per cent 
resistors available from stock or to order. 

ALL PARTS FOR THE 
KIDDIES' CRYSTAL SET 

TRANSMITTER TUNING UNITS 
Each having Vernier tuning dial, Variable Capacitor, 
Tank Coil unit on ceramic former, ceramic switch, etc. 
In metal cabinet 17^ x 7^ x Sin. Finish black. Unused, 
but externally soiled, scratched and dented, due to 
being Loose Stored. 
TU.7B Range 4,500-6,200 Kc/s. Ask for B/H29. 
TU.8B Range 6,200-7,700 Kc/s. Ask for B/H30. 
TU.9B Range 7,000-10,000 Kc/s. Ask for B/H467. 
EITHER IA / CARRIAGE 
UNIT |v/- Each. I/-EXTRA. 

BC-456 SPEECH MODULATOR UNITS 
Part of SCR-274-N. " Command Equipment." 

(U.S.A. made). 
Complete with valves 1625, 1215 and VRI50/30, 
transformers, relays, etc., less dynamotor. Overall 
dim. 10^ x 7^ x 4^in, Loose stored. 
ASK FOR 17/A CARRIAGE 
B/E42. ■ ' /O Each. PAID. 
Also available. BC-456 as above, in original carton 
ASK FOR 171A CARRIAGE 
B/E42A. AZ/O Each. PAID. 

Circuit I /3. 
ROTARY CONVERTER TYPE 195 

Input 24v. D.C. 5-A. Output 230v. A.C. 50c/s. lOOw. 
Complete in metal case. Dim. : 13 x II x Sin with 
carrying strap. | ^ CARRIAGE 
ASK FOR B/H9I4. 

Order direct from: 
PAID. 

Telephone SOUTH 2706/9 

CLYDESDALE loTra 
2 BRIDGE STREET GLASGOW C.5 

Branches in Scotland, England and North Ireland 

428 

THE JASON 3-SPEED GRAMOPHONE MOTOR 

The weight of the turntable ensures freedom from rumble and wow. 
The soeed selector for 78, 45 and 33 1/3 consists of an accurate rubber tyred idle wheel whl^ e"®ages 

a three step motor pulley. When the motor is out of use the idler wheel is withdrawn fr°"'hf
e.,JP°'0.r. 

pulley and turntable to prevent deformation of the rubber, thus preventing the appearance of flat . 
A small variation allows the motor to be set to exact speed irrespective of mains voltage or frequency fluctuations. 
The whole unit is mounted on a sturdy cast base and is finished in a stove enamel. 

GRAMOPHONE SPEED 
INDICATOR 

JASON MOTOR , D. DESPATCHES Liu ( 295. CAMBERWELL NEW ROAD, \ LONDON. S.E.S. 
MANUFACTURERS OF QUALITY RADIO AND ELECTRICAL COMPONENTS. TEL: RODNEY 5971. 

TO BE USED IN THE VICINITY OF LIGHT 
FROM A.C SO CYCLES SUPPLY WITH 

i THE INDICATOR ON A RECORD BEING 
PLAYED THE RINGS OF LINES WILL J 

APPEAR STATIONARY A 
INNER RING AT 78 R.RM. 
MIDDLE - - 45 ■ 
OUTER ■ ■ 33i 

Price of complete unit £12 10s. 6d. This includes the cast aluminium base, turntable and drive unit and 
special motor. 

All parts available separately. 

Jason Motor Company (D Despatches Ltd.) 
295 CAMBERWELL NEW ROAD. LONDON SE5 

Telephone RODney 5971 
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