
CLYDESDALE 
Bargains in Ex-Services Radio and Electronic Equipment 

□ 

Ex. Royal Navy. 
Sound Powered Telephone. 
A weather proofed telephone set 
which requires no batteries. Hand 
generator creates calling signal at 
phone or distant end 
Dimensions 71" x 9" x 7j-". 
CLYDESDALE'S PRICE ONLY 

CARRIAGE pA1D 

Oscilloscope type II, 105/562. 
200-250 volt A.C. operated 2-y 
cathode ray (VCR I39A) oscillo- 
scope with a one valve Y amplifier 
(VR65) and 3 valve time base 
(2/VR65 VGT 121), 
Controls Brilliance, Focus, Amplifier 
gain. Y shift Tone Base (FINE) X 
shift. Amplitude, Synchronising, and 
time base (COARSE). 
Size 12" x 8|" X I3A" long, wgt, 
24*1 bs. 
Finish grey, with leather carrying 
handle on top wooden case. 
CLYDESDALE'S PRICE ONLY 

£13 carriage 
PAID 

Transmitter Tuning Units. 
TU5B—1500 to 3000 kc/s. 
(SO Metres V.F.O.) 
CLYDESDALES' PRICE ONLY 

•>•>/** CARRIAGE 
paid 

TU6B—3000 to 4500 kc/s.. 
TU7B—4500 to 6200 kc/s.. 
TU8B—6200 to 7700 kc/s. 
CLYDESDALE'S PRICE ONLY 

fl ^ fit CARRIAGE 1 • PAID 

COMPACT 40 METRE RIG. WIRELESS SET No. 48 Mk 1 
A battery powered 40 metre 
transmitter/receiver. American 
version of the British No. 18 set, 
modified to U.S. Army require- 
ments with a frequency coverage 
(both Tx and Rx) of 33.3 to 50 
metres (6 to 9 mc/s). 
Equipped for " PHONE " (R/T) 
and C.W. operation and supplied 
complete with morse key, micro- 
phone (hand) headphones, etc., 
Tx, is master osc., controlled 
with a final P.A. stage of 2/1299 
valves with an input of 8 to 10 
watts, A built-in 1000 kc/s 
calibrating oscillator complete 
with crystal provide band marker 
H»ps on the receiver. 

^Rx. is a 6 valve superhet with 
provisions for moving coil head- 
HAM NOTE : Staff Ham GM3ASM 

phone and receiver is exception- 
ally sensitive. 
Facilities for dry batteries, plus a 
hand driven generator with pri- 
pod is supplied with a sectional 
I Oft aerial. 
Dimensions of Tx. Rc. Unit 
nr x 10*" x nr. 
Supplied complete in maker's 
cartons 

CLYDESDALE'S 
PRICE ONLY 

£14/100 
CARRIAGE PAID 

used this unit with a 99ft long wire and made many 100% QSO's including 
OZ, SM, GW, G, and GM. 

r; 

The 2 Metre Band. 
R2S/ARC5 VHF Receiver For 110- 
150 mc/s, 10 valve superhet. For 
modifications to the 144 ms/c band. 
With Valves. 
CLYDESDALE'S PRICE ONLY 

EM.Vfit CARRIAGE ^ pa in 

Infra-Red Image Converter Cell. 
This cell provides vision at night or in dark- 
ened surroundings when used in conjunction 
with a source of infra-red light. 
The cell is constructed by pyrex glass with a 
Silver Caesium Oxide Screen at one end, and 
a Willemite screen at the other. 
Known to the Services as " Cats eye " when 
fitted to the SN1PERSCOPE or SNOOPER- 
SCOPE. 
Dimensions overall 2" dia. x If". Screen 
diam. I*". Data provided. 

CLYDESDALE'S 
PRICE ONLY 

POST 
PAID J rv ^ each 

NEW CATALOGUE No. 7. 
Please send 6d. Print your name 
and address. 

CIRCUITS 
ViewmasterT.V. (A) London and (B) 
Birmingham-War Surplus. American 
and British circuits available. 

ORDER DIRECT FROM: 

CLYDESDALE 

Phone : SOUTH 2706/9 
SUPPLY 2 BRIDGE STREET 
CO LTD • GLASGOW - C.S 

BRANCHES IN SCOTLAND. ENGLAND AND NORTHERN IRELAND 

London: Printed in Gt. Britain by Hanbury, Tomsett & Co., Ltd., Kensal Rise, N.W.IO, for the Proprietors, 
Amalgamated Short Wave Press, Ltd., and Published at 57, Marda Vale. Paddington, London W.9— 

July, 1950 
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RADIO CONSTRUCTOR 

THE MODERN BOOK CO. 

6(!. 
A HOME BUILT FM RECEIVER. By K. R. Sturley, 4s. 6d. Postage 3d. 
THE WILLIAMSON AMPLIFIER. Articles reprinted from " Wireless World." 3s. 

Postage 2d. 
TELEVISION SERVICING MANUAL. Bv E. N, Bradley. As, 6<1. Fostaae 3d. 
THE R.AD10 AMATEUR'S HANDBOOK 1950 EDITION"; By A.R.R.L. 20s. Postage 9d. 
DATA anil CIRCUITS OF MODERN RECEIVER and AMPLIFIER VALVES. Book 3.12s. 6d. 

Postage 9d. 
SHORT WAVE RADIO and the IONOSPHERE. By T. W. Beimington. IDs.OJ. Postage Od. 
RADIO AMATEUR CALL BOOK MAGAZINE. Wi ntcr Number. 18s. Postage 9d. 
RADIO INSTRUMENTS and their CONSTRUCTION. By D. Allendcn. 2s. 6ii. Postage 2d. 
A HOME BUILT TELEVISOR for SUTTON COLDFFELD RECEPTION. 4s. 6il, Postage 3d. 
RADIO VALVE DATA. Compiled by " Wireless World." 3s. 6d. Postage 3d. 
THE PRINCIPLES of TELEVISION RECEPTION. By A. W. Keen. 30s. ' Postage 9d. 
PRINCIPLES and PRACTICE of RADAR. By H. E. Peurose. 42s. Postage 9d. 
HANDBOOK of WIRELESS TELEGRAPHY. Vol. ].5s. Vol. 2, 6s. Postage Is. the set. 
PRACTICAL WIRELESS CIRCUITS. Bv F. J. Camm. 6s. Postage 4d. 
ELECTRONICS: EXPEKLMENTALTECHNIQUES. By Elmore & Sands. 32s. Postage 9d. 
TELEVISION. By M. G. Scroggie. 6s. Postage 3d. 
INEXPENSIVE TELEVISION. New Edition. By A.S.W. Press Ltd. 2s. 6d. Postage 2d. 

If c have the fittest selection of British and American radio books in the Country. 
Complete lists on application. 

19-23 PRAED STREET, (TcT) LONDON, W.2 

PADDINGTON 4185 

METAL, WORK 

with a Difference ! 

If you want a well-made, at- 
tractive and robust cabinet 
for that receiver or trans- 
mitter; if you need a chassis 
for a modulator, amplifier 
or converter; in fact, if you 
need any metalwork at all 
for your ham requirements 
YOU CAN DO NO BETTER 
THAN TO WRITE US FOR AN 

ESTIMATE 

All metal work " made to measure " 

For full details and address of nearest agent, contact— 

LJ.PHILPOTT (G4B1) 
(£. J. PHILPOTT) 

Chapman St., Loughborough 
Telephone: 2864 

SHORT WAVE NEWS 
for July contains an article on converting 
the R1132 for 144 Mcs, an article by GSJU 
on a 28 Mcs Ground Plane aerial, in ad- 
dition to Amateur Band Review, Broadcast 
Bands Commentary, VHP News (Recent 
Contest results). Broadcast Station List, 
ISWL Notes, etc. 

Price 1/3, 
The Amalgamated Short Wave Press 
57 Maida Vale, London, W.9 LTD 

jV 1) CO L A (Regd. Trade Mark) 
SOLDERING INSTRUMENTS 

Reg. Design No. 860302 
Designed for wireless assembly and maintenance. 
Supplied for all volt ranges from 6/7v to 230/250v. 
High Temperature. Quick Heating, Low Con- 
sumption. Lightweight. 

3/16" Dia. Bit Standard Model 22/6 
1/4" Dia. Bit Standard Model 25/0 
3/16" Dia. Detachable Bit Type 30/0 

British and Foreign Patents 
Sole Manufacturers: ADCOLA PRODUCTS LTD. 

Registered Offices:— 
Alliance House, Caxton Street, S.W.I. (MAC4272) 

RADIO CONSTRUCTOR 

OP-AID 

Printed on good heavy paper, with dur- 
able stiff cover, the " Op-Aid " gives you 
the latest revised information about 
Distances, Amateur Codes and Abbrevia- 
tions, Zone Boundaries, QSL Bureaux ol 
the World, International and Amateur 
Prefixes, Call Areas, the Amateur Trans- 
mitting Licence, Morse Code,Intemational 
Q and Z Codes, Standard Frequencies, and 

Local Time Conversion 

PRICE I 'H (post 2d.) 

from your local supplier or direct from 

AMALGAMATED 

SHORT WAVE PRESS Ltd. 

57 Maida Vale, Paddington, London, W.9 

'Phone: - GUN. 6518 

Come to SMITH'S of EDGWABE ROAD 
the friendly shop for alt radio components 
IF/ sisrek everything the mnsfrtutor needs—our 25 years' experience of 
handling radio parts and accessories nahles its to select the best of the 
regular lines and the more useful items from the surplus market in:— 
Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Cases 
Meters and Test Equipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs and Sockets 
Metalwork and Bakclitc Aerials and Insulators 
Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Metal Rectifiers Panel Lights and Fuses 
Sleeving, Nuts and Bolts, Tags, Clips, Grommcts and all 
other bits and pieces 
NOTHING TOO LARGE—NOTHING TOO SMALL I 

Etrerytbing you need under one roof — at keenest possible prices 
No general catalogue is issued owing to constantly varying 
stocks and prices, but wc shall be pleased to quote you. Lists 
are available for die following lines, in which wc specialise, and 
can thoroughly, recommend :— 

1. The increasingly popular Electro-Voice " range of Trans- 
formers and Chokes. " As good as the best—yet cost iitdc 
more than the cheapest !" 

2. The " G.L.G.,f 16-gaugc Aluminium Chassis. " For the 
man who takes a pride in his rig." 

3. " K-A Products " Television Aerials. " A real engineering 
job." 

H. L. SMITH & CO. LTD. 
287/9 Edgware Road, London, W.2 
Telephone; Paddington 5891 

Hours 9 till 6 (Thursday, 1 o'clock) 
Near Edgtvare Road Stations, Metropolitan and Bakerloo 

GARLAND RADIO 
Mains Transformers (t) Pri. 200-250V See. 2SO-0-250V 
80 mA. Heaters 6.3V 3a, 5V ^a, or 4V 4a, 4V 1.5a. Upright 
11/6. Mains Transformers {2) Pri. 200-2SOV Sec. 350-0-350^ 
80 mA. Heaters 6.3V 3a, 5V aa or 4V 4a. 4V 1.5a. Upright or dropthrough. 13/6- 
Valves. Transmitting and Special Purpose : 803,12 /6 ; 
805,10/-; 807, 6/6; TTn, 6/6: VR105/30, 5/-: 1625 (12.6v 
807), 3/6; 6AGs, 5/-; 954. 95S> 9003, 3/-; VU113, CVS4 
(EHT Rectifiers), 3/6. 
Special Offer CV73 (4V, similiar Pen 46) for large output or 
Stabiliser circuits, 2/6 each. 25/- per doz, 
Aladdin Coil Formers Type F804 Complete with iron 
dust cores. 5d. each, 4 /6 per doz., 48/- per gross. £12 per 
1,000. Folded Dipolcs: 1.5 metre, with plug connections for 
feeder, 3 /-. 
Dipolcs; Half metre, with approx 4 yd co-ax. Easily 
extended for T.V., 4/6- 
Plugs and Sockets Complete: Jones 6w, 1/6; Jones 8w 
1/9: Jones iow, 2/-; Jones raw. 2/6: Pyc straight, 1/3; Pyc 
Angle, 1 /-; B & L. 5 p., 1/6; B. & L. 7 p., 1 /9; B. & L. 10 p., 
2/-; EHT Single P. & $., 1/-. Pye T-Pieces: 6d. each, 5/- per doz. 
Pyc Connectors: fid. each, 5/- per doz. 
H.F. Chokes: 625UH, to carry 1 amp., 1/6 each. 
Ceramic Valvcholdcrs: Int. Oct. 1/-; UX5.1/-; BqG, 6d. 
Amphcnol and Black Bakclitc Valve Holders; Int. Oct. 
6d.: 5 p Br., 6d.; 7 p Br., 1 /-; Mazda Oct., fid.; B8 A, 1 /-; B7G 
1/S UX6, 6d.: Anci-Microphony Int. Oct., chassis or b/b mtg., 9d.: Side-Contract, 9d. 
Paxolin Valveholders; Int. Oct., 5d.; Mazda Oct., 3d.; 
BgG. 3d.; UX4, €d.: UX7, 9d.; ByG, 6d- Micro-Switchcs: S.P. changeover, 2/-. 

Garland Radio, Chesham House, 
Deptford Broadway, London, S.E.8 

Phon«: TID«w»y 4412/3 

INEXPENSIVE TELEVISION 
A revised and greatly enlarged edition of this popular 
book. The contents cover the Voltage Boubler EHT 
Circuit, Half Wave Rectification, Metal Rectifiers, 
RF Oscillator EHT, Tube Data and Networks, 
Time Bases, Modified Time Base Amplifier,' R1355 
Receiver, Using RF26 Unit for London. Using RF27 
Unit for Birmingham, the 45 Mcs Strip, the 194 Unit, 
Home Built Vision Receiver, Converting R1355 to 
Sound, Adding a Sound Channel to RI355, Modi- 
fying the 194 IF Strip, Constructional Data for 
London and Birmingham Aerials, etc., etc. Price 
2/6, Postage 2d. 

THE BASIC SUPERHET 
This book describes the Construction of a simple 
superhet receiver. "Centre Tap" also describes 
suitable extensions, such as Adding as RF Stage, 
A Preselector, and a BFO, by means of which the 
performance can be enhanced to approaching that of 
a communications type receiver. Coil Data is 
included. Price 1/-. Postage 2d. 
Both the above publications are obtainable from 
your local supplier, or direct from:— 

Amalgamated Short Wave Press Ltd. 
57 Maida Vale, Paddington, 
London W.9 

Telephone: CUNningham 6518 

www ampnf?anraHinJrTtetnr\/ nnm www.americanradiohistory.com

www.americanradiohistory.com


RADIO CONSTRUCTOR 

w: 

m S 

■rV'Vl 

^SfoV^LEC^iCTOOLS 
homb 

"spah tfttb' tifa fame/ 
'US 

rM£ 4BUDGET* 
EVERY HOUSEHOLDER. 

PTISAN. CAR OWMEH, 

Thousands are finding a 
new joy and profitable 
pleasure in doing all the 
fitting and repairing jobs 
at home—exploring the 
lascinating pastime of 
modelmaking and a 
score of handicrafts—all by means of the Wolf 
Cub efectric drill and 
Home Constructor Kits. 

£4136 

WOLF CUB } INCH HOME 
CONSTRUCTOR ELECTRIC DRILL 
A gem of compactness— 
weighs only 3 lbs. yet pos- 
sesses ample speed and 
reserve power. Plugs into" 
any lighting or power circuh 

WOLF CUB HOME CONSTRUC- 
TOR SAW KIT 
Complete saw kit powered 
by the Wolf Cub. Also pro- 
vides a powered workhead 
and portable electric drill. 
WOLF CUB HOME CONSTRUC- 
TOR LATHE KIT 
Turns wood between cen- 
tres up to 2" dta. and 4" dia. 
for faceplate working. Power 
unit is the Wolf Cub. 
WOLF CUB HOME CONSTRUC- 
TOR DRILLING, GRINDING AND 
POLISHING KIT. 
Powered by the Cub, drills 
holes, grinds, wirebrushes; 
prepares surfaces: fixes all 
sorts of household gadgets. 

£6\W -A- LOW PRICED CONVERSION SETS 
Converts Wolf Cub or any Kit to form complete 
Wolf Home Constructor Equipment at attractive 

£8-80 

o 
^3 

low prices. 
HOME CONSTRUCTOR 

ELECTRIC DRILL 
AND KITS Wolf Cub" 

Ask your tool supplier today for full details dr write to 
WOLF ELECTRIC TOOLS LTD., PIONEER WORKS, 
DANGER LANE, LONDON, W,5 • TEL: PERivale 5631-1 

HENRY'S 
A few items from our current list, which 
will be despatched on receipt of a stamp. 

VERY SPECIAL, Standard Telephones H4/200 EHT 
pencil rectifiers, brand new, 2,400V 3m /a, only 15 /- each. 
ALSO, The very latest slider pots, as used in all the latest 
T/V receivers. Bank of 4, comprising 2 of 10K, 1 each 100 
ohm, 500 ohm. Only 6/-, complete. Not repcatablc. 
R3515 I.F. STRIP. A complete l.F. unit, comprising 6 
SP61 I.F. Stages, tuned to 13.5 Mc/s,} 1 EA50 diode detec- tor, and 1 EF36 or EFsg output or video stage. A few 
modifications only, are required to adapt this unit which will 
give pictures, of extremely good quality. Price complete 
with valves, and fool-proof modification instructions, is 45/-, 
plus 5/- packing and carriage. Limited quantity only. 
No. 18 SET. RECEIVER PORTION. A four-wave 
supcrhct receiver operating from 6-9 Mc/s (j^m-som). 
Valve line-up: 3 ARPja (VP23), and AR8 (HL23DD). 
Requires only isov H.T.. gv G.B. and av L.T., in perfect 
condition, only 17/6, plus r /<> packing and carriage. An 
absolute bargain. Suitable brand new headphones can be 
supplied at 3/6 per pair. 
N.B.—Each receiver is tested working, prior to despatch. 
TYPE 6A INDICATOR UNITS. As recommended for 
cx-Govt. T/V construction. Absolutely complete (included 
VCR97 with mu-mctal shield, 4 EF50 and 3 EB34). Limi- 
ted quantity only, at 67/6 each, plus 7/6 carriage and 
packing. 
TYPE 6C INDICATOR UNITS- Comprising 3^in 
VCR 138 C.R.T. with mu-mctal screen, 2 HF50, 2, EB34, plus high voltage condensers and resistors. In good com- 
dition, price 45/- only. 
DUAL PURPOSE MAINS TRANSFORMERS. Special 
350-0-350V 80 m /a, 6.3V tapped 4V, at 3a,. 5V tapped 4V at 2a. 
Top chassis mounting, and fully guaranteed. 18 16 only 
plus qd post. 
IGRAN1C MAINS TRANSFORMER. A special pur- 
chase enable us to offer the following :—250-0-250, 70 m /a., 
6.3V 2 a., 5V 2 a., half-shrouded, drop-through type, with 
voltage adjuster panel. Absolutely -brand new and guaran- 
teed. 15/- only, plus pd post. 
R.1355 MAINS TRANSFORMER. 200/250V input. 
Outputs 250-0-250, at 80 m/a., 6.3V at 6 a,, 5V at 3 a. Fully 
shrouded top chassis mounting and guaranteed 100 per cent. 
Only 28 /6. 
MINIATURE MAINS TRANSFORMER. 250-0-250, 
60 m/a., 6v 3 a., sv 2 a., fully shrouded, well finished, 
size 3^ x 3 x a^in. Price 21 /-. 
RECEIVER TYPE 25. The receiver portion of the T /R 
1196. Covers 4.3-6.7 Mc/s, and makes an ideal basis for an all-wave receiver, as per " Practical Wireless," August 
issue. Complete with valves types EFjfifa), EFjqfa), 
EK32 and EBC33, Supplied complete with necessary con- 
version data for home use. Only 22 /6. Chassis onlv, 8 /6. 
Ex-GOVT. VALVES. The following brand new and 
guaranteed valves are in stock 6J6 a: 12, 6.6AK5 at 10/6, 

6K7GT, 6J7GT, 6KSGT, ML4, jaSR?. 12SJ7. 12SK7, 
62SA7GT, 6SL7GT, 6SJ7,6SC-GT, 6C6, 6V6G or GT, 7C7 
7T4, 7B6, 7C5, 1299A, QDS, P2, 12A6. 8D2, isDa, 
F.F36. EF39, EBC33, EK32. EL32, 6X5GT, 2X2, 6AC7, 
6N7. 78. 9003. IN5GT, 6T5GT, 6C5, KTW61. DH63, 955. TDDaA, N'B-B. AC.6PEN. 220SG, 210DET. EF8, KT2, 
Uzz all at 6 6 each. Also occs and 1LN5GT, 8/6. 807. 7 /-. 
4D1, 5/-. HA50. SP6:. 954. EB34, t 3/6 each. DI Dicnie at 
2/3 only. And the midge: range of 1.4V battery valves. IT4 
and IS5, at 6 6 c^ch. IRs and IS4, at 7 /6. 3S4, at 9/- each. 
Most of these valves are boxed Please note for current 
popular circuits -c also have in stock 1D8GT, at 15/3, and 
HIV AC XH at 10 6- Both these latter arc new and boxed. 
In addition wc have cx-er 10.000 new boxed BVA valves in 
stock a: current Board of Trade prices. Let us have your 
enquiries. 

5 HARROW ROAD, W.2 
(Ocposite Edgware Road Tube) 
  PADdlngton 1008/9 & 0401  
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EDITORIAL 

Panel Sheets. 
IN this issue we introduce a series of sheets 

which we think will be helpful to many 
of our readers. 
We have, seen many examples of home-built 

apparatus, ranging from very poor specimens 
indeed to gear which has a really professional 
looking finish. Now we'll admit that very 
often the performance will not necessarily be 
adversely affected by the appearance. We 
also appreciate that finish does depend to a 
large extent on the workshop facilities available. 
Nevertheless, it is also a fact that a job which 
does not look right will never give complete 
satisfaction. 

How to overcome this ? Obviously, we 
cannot do anything about the amount of care 
taken by the individual constructor, his work- 
manship, neatness of layout and wiring, and 
so on, beyond exhorting him to do his best in 
these matters- But we recently received 
suggestions from two readers to the effect that 
we print a series of control panels which could 
be used by readers to improve the panel 
appearance of apparatus built by them. 

Our pane! sheets are the result, and, inciden- 
tally, the first one may be used straight-away 
in conjunction with the article entitled " Cali- 
brating Your Own Signal Generator" which 
also appears in this issue. This first sheet 
consists of two dials, one of 100 and the other 
of 180 divisions. Each has additional scales 
which may be calibrated for individual 
wavebands; a note of warning is necessary 
here. These dials are not suitable for marking 
with ordinary ink—we suggest a ball-point 
pen is best for this job. 

Some protection against handling and dirt 
will also be necessary, and thin sheet celluloid 
or perspex will do fine for this. The ap- 
pearance would be further enhanced by the 
use of an escutcheon. This could be built up 
out of wood moulding or metal sheet, but 
another idea, much simpler to do, occurs 
to us. This is to place the covering material 
over the dial, after the latter has been calibrated 
and then bind the edges with passe-partout, 
so forming a complete unit which can then 
be bolted on to the panel. 

Incidentally, one of the readers previously 
mentioned wrote that such panel controls and 
dials could be photographed, and then, from 
the negatives, copies could be made to any 
size required. This is quite a good point, 
particularly in the case of the dials, which 
could be photographed after calibrating. We 
are obviously unable to give a dial large enough 
to suit some requirements, and this would 
solve the problem. Again, some of the panel 
controls to be given later in this series may be 
too large for, say, a receiver using miniature 
components, and photography will also take 
care of this. By the way, these sheets will not 
be concerned only with receivers; we hope to 
cater for test equipment as well. We should 
be very pleased to receive comments on this 
series from readers, and any suggestions for 
additions which they might have. 
New Look. 

The next issue of this magazine, which 
starts another volume, will be appearing in a 
new cover, which will incorporate a different 
photograph each month. The colour will 
continue to change as per the present rota. 

G2ATV. 

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

THE EDITOR invites original contributions on 
construction of radio subjects. AH material used 
will be paid for. Articles should be clearly written, 
preferably typewritten, and photographs should be 
clear and sharp. Diagrams need not be large 
or perfectly drawn, as our draughtsman will re- 
draw in most cases, but 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. 

COMPONENT REVIEW. Manufacturers, pub- 
lishers etc., are invited to submit samples or 
information of new products for review in this 
section, 

ALL CORRESPONDENCE should be addressed 
to Radio Constructor, 57, Maida Vale, Paddington. 
London, W.9. Telephone: CUN. 6518. 
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RADIO CONSTRUCTOR 

BUILDING YOUR OWN 

VALVE TESTER 

By W. G. MORLEY 

PART TWO 

"Using a Home Constructed Tester, 
HAVING borne the previous remarks 

well in mind, it may now be seen that, 
for a home-constructed valve tester to 

give useful results, it witi be necessary to set 
the voltages for each valve plugged in to those 
recommended for optimum results, and then 
check the mutual conductance reading so 
obtained against that given by the makers for 
those voltages. 

This method has been adopted in the- tester 
which is described in these articles: and the 
procedure for testing a particular valve is 
described in the following paragraph. 

The valve which is to be checked is plugged 
into the appropriate base in the valve tester. 
The voltages on its electrodes are then set up as 
closely as possible to the optimum figures 
recommended by the manufacturers. The 
mutual conductance of the valve is then read 
from the meter fitted to the tester. If this is 
found to be above, say, 80% of the mutual 
conductance claimed by the manufacturer, 
then the valve may be considered as being in 
good condition. 

After an unfamiliar valve has been tested in 
this fashion, the constructor can then take a 
note of the various readings and switch 
positions that he used to obtain the required 
voltages, and index them for future use. After 
say, about three months' use, he should then 
be in possession of a very useful card-index 
dealing with most of the valves which he may 
meet in the future, this index enabling him to 
set his various switches at a glance for any 
future valves of those types that come his way. 
Of course, should an unfamiliar valve again 
be found, all that is needed is to find the 
performance figures in the appropriate manual, 
check the valve and—once more—note the 
figures and settings for future use. 

It will be appreciated that the card-index 
system is used simply to avoid the necessity 
of looking up valve literature and working out 
the switch positions for each valve as it is 
encountered. The beauty of the scheme lies 
in the fact that the valve tester is never 
" stumped " by any valve it may be reasonably 
be required to check so Song as the user has a 
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set of performance figures for that particular 
valve, and has provided a suitable socket for 
it on the tester. In addition, cards for the 
more popular types may be made up from the 
valve literature before the valves are actually 
encountered and tested, thus enabling a good 
foundation for the card index to be built up 
right from the beginning. 
Additional Facilities. 

It will be noticed that the writer has used a 
not inconsiderable amount of space in explain- 
ing the system of obtaining mutual conduc- 
tance readings in valve testers, and in the one 
described in these articles in particular; and that 
he has made very little comment on the other 
facilities fitted. 

The reason for this is that the other facilities 
are fairly obvious in application and may be 
explained later as they are met, where the 
tester is described as a whole; whereas the 
measurement of mutual conductance is some- 
what complicated, and needs a little introduc- 
tion, not only to explain how it is done, but 
why it is done in a particular way in this case. 
Besides this, the whole raison d'etre of the 
tester lies in the fact that it may be used to 
measure mutual conductance. The other 
tests may point to obvious faults but they do 
not give the all-important measure of the 
efficiency of the valve. 

So far, we have discussed theoretical 
methods of testing the mutual conductance 
of a valve, in particular dealing with the 
procedure that would be best used in a valve 
tester built and designed by any amateur 
constructor. We will now go on to practical 
details and examine the circuit of a valve 
tester which may be made at home by any 
enthusiast. The circuit was, incidentally, 
expressly designed for this series of articles in 
the Radio Constructor. The versatility of the 
tester and the facilities which it offers were 
mentioned in last month's introductory 
article. 

One of the more important items for con- 
sideration in the tester is the circuit used for 
the power supply. Since, as far as possible, 
the tester will be used for checking valves 
under dynamic conditions, all tests are made 
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Fig. 2. Circuit of the HT Power Supply. 

with DC applied to the valve's electrodes, 
(apart from the heaters.) In addition, to 
ensure that readings are always accurate, the 
HT and grid bias supplies are stabilized. 

The HT Supply, 
The circuit of the HT power supply is shown 

in Fig.2. The HT secondary of the mains 
transformer is wound to give 250-0-250 volts 
and should be capable of giving a current of 
50 mA. After being rectified by a valve 
type 524 (VI), the HT is passed to an 8 pF 
reservoir capacitor. The two stabilizers are 
connected to the capacitor via a limiting 
resistor, RI. 

By connecting the other circuits of the tester 
to the two stabilizer valves, it is possible to 
obtain regulated voltages of 210 and 105 volts. 
(The VR 105/30 regulates at 105 volts.) In 
addition, by closing the switch, S13, voltages 
of 90 and 45 may be obtained from the poten- 
tiometer network R2, R3 and R4, These 
voltages are intended for testing valves which 
have only a low permissible maximum HT 
supply. The values used in the network 
allow a current of 15 mA to flow through it, 
therefore any currents up to 5 mA which may 
be drawn from it will not seriously alter the 
voltages obtained. Some 1.4 volt output 
pentodes which lake currents up to 10 mA will 
slightly alter the voltages given by the network, 
and the mutual conductance readings obtained 
will then be slightly smaller than would other- 
wise be the case. This factor should be taken 
into consideration when the data for these 
particular valves is made up. 

A fuse bulb is connected in series with the HT 
positive feed to the stabilizer valves. This 
fuse is fitted to prevent damage to the mains 
transformer and rectifier should any serious 
overload occur. A flash-lamp bulb will do 
quite well here, this type of fuse possessing the 
advantage that it is cheap, readily obtainable 
and easily replaced. 

It may be noticed that in Fig. 2, no value 
has been given for the resistor Rl. This 
component is the limiting resistor for the 
stabliiizing circuit and, owing to the fact that 
individual mains transformers will have 
different characteristics, its value can only 
be found by experiment. 

The correct value for Rl may be found by 
connecting a milliameter between the resistor 
and the stabilizer valves (at the point marked 
X, in Fig. 2) and adjusting Rl until a current 
of about 32 mA is shown in the meter. The 
mains input tapping on the transformer should 
be correctly adjusted whilst this is being 
carried out. Once the correct value has been 
found and connected in permanently, it may 
then be assumed with certainty that the 
stabilizer circuits will function for all HT 
currents between zero and about 28 mA. It 
will be found that the correct value for Rl will 
vary considerably for different types of trans- 
formers, and it may even be found that the 
required current reading can be obtained with 
no resistance in circuit at all, the losses in the 
transformer and rectifier taking its place. 
When the value of Rl is being experimentally 
adjusted, care should be taken to see that the 
stabilizer valves do not get " burnt" owing to 
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too high an energizing current. For this 
reason the best course to follow is to start with 
a resistor of about 5,000 ohms, dropping in 
1,000 ohm steps to 2,000 ohms; and after this, 
in 500 ohm steps, until the required value is 
found. After the best value has been dis- 
covered, the resistor R1 may be properly 
installed as a permanent component. Its wat- 
tage should be sufficient to pass the necessary 
30 mA without overheating. 

It may be noticed that an indirectly-heated 
rectifier (5Z4) is used in the circuit of Fig. 2. 
This type of valve is used to ensure that, so 
far as is possible, HT is not supplied to the 
valve under test before the grid bias rectifier 
has come into operation. 

"RADIO CONSTRUCTOR" 

Q IJ 1 Z 
Conducted by W. Groome 

(1) Mr. Braine, our stooge, erected an 
indoor dipole for television reception, and 
although it was only a simple affair of copper 
tubing fitted to his own side of a party wall, it 
worked quite well, as is often the case in good 
reception areas. At times, however, the other- 
wise excellent picture would collapse for a few 
seconds, and then recover. He noticed that 
this happened when one of the family ap- 
proached rather near to the dipole, and so 
warned the household to avoid doing this 
during reception hours. Although this re- 
quest was dutifully obeyed, the trouble still 
persisted, though not so often. Explanation, 
please. 

(2) How would you identify the leads of a 
mains transformer if you had no information 
about the component ? Test instruments 
could, of course, be used, but it is fairly easy 
without, and this question means identification 
without tests—that is, by observation alone. 

(3) In high-quality equipment employing 
heavy negative voltage feedback from the 
secondary of the output transformer, the loud- 
speaker is of the 15 Q type, a 3 D unit often 
being considered unsuitable. Why ? 

(4) If the North Poles of two magnets 
repel each other, what would the two South 
Poles do ? 

(5) What causes " snowstorms" on the 
TV screen ? 

(6) Beware—" catch " question ! How 
many complete pictures per second are screened 
in British television ? 

(Answers in next column) 
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Design of the 

SUPERHET 

PART 9 By R. J. CABORN 

IN the first eight articles of this series we 
considered the theory of the simpler type 
of superhet receiver, such as would be 

encountered in normal domestic use. Having 
dealt with this, we can how carry on to more 
advanced designs which, whilst not constituting 
part of the average set, will very often be found 
in the more expensive receivers and almost 
invariably in sets of the communications type. 
Proceeding therefore with these more specia- 
lized circuits, we shall begin in this article 
by considering the theory of noise limiting 
circuits, and their use in practice. 
Noise. 

There are two main types of noise which may 
mar the output of a receiver. There is firstly 
the obvious " valve noise " or " hiss," usually 
reduced by increasing the gain of the aerial 
circuits and that of the first valve; and secondly 
there is the noise which may be picked up in 
the aerial circuit from external interference. 
This interference may, again, be subdivided 
into two different types. Firstly there is the 
continuous interference caused by, say, a 
continuously running motor, or by any other 
appliance in which the rate of sparking is 
sufficiently high to be recognisable as a hiss, 
and secondly there is what may be described as 
" impulse " noise, this being given by inter- 
mittent sparks or discharges. This second 
form of interference would be given by the 
spark-plug circuits of a car, by sudden circuit 
breaks such as would be caused by switches 
being operated, by transmitter key clicks, and 
so on. 

Nearly all noise limiting circuits are designed 
to minimise the effect of the second type of 
interference. The nature of the noise itself 
assists considerably in designing noise limiters, 
because it usually consists of sudden short 
pulses of energy, whose amplitude is con- 
siderably larger than the amplitude of the 
intelligence-conveying signal. Fig. I (a) shows 
a diagrammatic representation of several 
noise pulses superimposed upon a modulated 
carrier. The effect of the ideal noise limiter 
circuit would be to cut out all reception during 
the period occupied by the pulse, giving the 
effect shown in Fig. 1 (b). It will be seen that 
the very short cessation of signals is very much 
more desirable than are the pulses of noise 
shown in Fig. 1 (a). In practice, the short 

periods of absence of signal would hardly be 
noticeable at ail, unless repetition rate was 
fairly high. 

A practical noise limiter would not be able 

NOISE 
PULSES / \ J REQD 

S \ SIGNAL 

TIME FIG IA 

TIME FIG IB 

RC75I TIME FIG IC 

Fig. 1(a) Showing two noise pulses super- 
imposed upon a required A.F. signal. 
Fig. 1(b) Ideal noise limiting would remove the 
pulses, (and the required signal), for the period 
of the pulse, as shown here. 
Fig. 1(c) In practice, a small amount of the 
pulse would pass through the limiting circuits 
before limiting took place. 
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(o function so well as to give the results shown 
in Fig. I (b), and would more probably 
function as shown in Fig. 1 (c). The curve of 
Fig. i (c) is still, of course, considerably more 
desirable than that of Fig. 1 (a). 

A better state of affairs is sometimes possible 
when CW signals are being received. As the 
audio amplitude of these signals can, in some 
cases, be made much more constant than that 
of a normal " entertainment-'" or speech- 
modulated signal, it is possible to limit increases 
in voltage to a relatively small range. By 
using a panel or pre-set control to set the 
" threshold " at which limiting will take place, 
the receiver may be made to reject all signals 
whose amplitude is even only slightly higher 
than that of the required signal itself. 
Second-Detector Noise Limiter. 

Noise limiter circuits may be fitted either in 
the audio or in the IF stages of a superhet 
receiver, the simpler method consisting of 
using the audio circuits. Noise limiting is 
usually carried out immediately after the second 
detector in this case. The limiting action is 
given by a diode (or by a rectifier of the 
germanium crystal type.) 

A simple noise limiting circuit is shown in 
Fig. 2. The output of the IF transformer 
secondary is detected by diode VI, the AF then 
being developed across resistor R2. (The 
resistor Rl and the capacitors CI, C2 are used 
to filter out the IF component appearing in 
the detected signal.) The AF voltage found 
at the junction of Ri and R2, and which is 
passed via C3, to the limiting diode V2, is 
negative with respect to chassis. 

By reason of the potentiometer R4, a steady 
pre-set voltage is applied to the cathode of the 
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diode, this voltage being negative with respect 
to the anode and therefore allowing cathode 
emission within the diode. The diode there- 
upon conducts, and allows the AF signal to be 
fed to the following AF stages. However, 
should the AF voltage, (which is, as we said 
above, negative) rise to such a value that it is 
greater than the steady voltage applied to the 
cathode of V2, then the anode of that valve will 
be negative with respect to the cathode and, 
for the duration of the increased AF signal, it 
will not conduct. Therefore, during a period 
of excessive AF voltage, no signal whatsoever 
will be applied to the audio stages of the 
receiver. 

This, of course, is what is required of the 
limiter. The only preliminary adjustments 
necessary consist of setting the potentiometer 
R4 until it is at such a position that the diode 
will just allow the required AF signal to be 
conducted. 

There is, incidentally, no necessity to have a 
direct connection between the "positive end " 
of R4 and chassis. Should it prove to be more 
convenient, the chassis connection may be 
taken to the negative end of the potentiometer. 
The reason for this is that the limiter circuit is 
isolated, so far as DC is concerned, from the 
detector and AF circuits by C3 and C4, and the 
steady DC potential effects only those compo- 
nents connected in the limiting circuit proper. 

If it is desired to use the limiter circuit of 
Fig. 2 with an infinite impedance detector, both 
the diode and the polarity of the 25-voIt supply 
should be reversed. The detected AF voltage 
from the detector cathode load should then be 
applied to the limiter via C3. The reversal is 
necessary because the audio output of the 
infinite impedance detector is positive with 
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respect to chassis, and not negative as is that 
of the diode. 

With slight alterations, the circuit of Fig. 2 
may be changed so that, instead of using a 
pre-set DC voltage for the limiting circuit, the 
required potential is obtained automatically 
from the audio signal itself. Fig. 3 shows a 
practical method. 

In this diagram, the detected audio voltage is 
built up across R2 and R3 in series. Half of 
the audio voltage is applied, from the junction 
of the two resistors, to the anode of the limit- 
ing diode V2; whereas the entire voltage is 
passed to capacitor C4 by R4. By reason of 
the relatively large value of R4 and C4. the 
charge built up across C4 varies only slowly 
according to the average voltage of the detected 
AF. The voltage on the upper plate of C4 
(see Fig. 3) will, of course, be negative, and it 
corresponds (insofar as the limiting action is 
concerned) to the negative voltage obtained 
from the potentiometer R4 in Fig. 2. The 
advantage in this case is that the voltage used 
for limiting is always proportional to the 
average peak voltage of the AF signal detected, 
As the limiting voltage must always be greater 
than the normal required audio voltage, only 
half of the latter is passed to the anode of the 
limiter valve. This proportion, (1:2) between 
required signal strength and limiting voltage 
should then strike a fairly good compromise 
between effective limiting of noisy peaks and 
the danger of cutting out any sudden increases 
in modulation level. 

Should an infinite impedance detector be 
used, the diode V2 of Fig, 3 should, again, be 
reversed. The reference voltage obtained 
from C4 with the infinite impedance detector 
will automatically be positive with respect 
to chassis. 

A further method of noise limiting is shown 
in Fig, 4. In this diagram it may be seen that 
the diode is used in a different fashion to that 
of Fig. 3. This time its purpose is to short- 
circuit the AF voltage from the detector, 
should this exceed the reference level given by 
C4. As the short-circuiting action is not very 
effective on AF voltages which are only 
slightly higher than the voltage built up across 
C4, a somewhat larger AF voltage is passed 
to the limiter diode (via the potentiometer R2, 
R3) than occured in Fig. 3. 

The circuits shown In Figs, 2, 3, and 4, all 
make use of diodes for limiting purposes. If 
desired, the limiter and the detector diodes may 
be combined together in one envelope, using 
such valves as the 6H6, etc. Alternatively, a 
separate diode, (or germanium crystal, as 
mentioned above), may be used for limiting 
in which case the detector diode may be part 
of a double diode triode. If this latter type 
of valve is used, and if it is fitted with cathode 

bias for the triode section, the chassis returns 
shown in Figs, 2, 3, and 4 should be taken to 
the cathode of the double diode triode, this 
then being connected to chassis (so far as IF 
and AF are concerned) via the decoupling 
capacitor across the bias resistor. The 25 volt 
DC supply of Fig. 2 may, however, still have 
one of its " ends " connected to chassis. 

The circuits shown up to now have consisted 
of limiters which function on the audio signal 
after detection has taken place. They all have 
their advantages and the most popular, (so far 
as the writer is aware), seems to be that of 
Fig. 4. However, the circuits of Fig. 3 and 
Fig. 4 are not of much use for CW work, 
owing to the difficulty of obtaining a steady 
reference voltage from morse signals. There 
is, of course, no reason why a " Phone-CW " 
switch should not be fitted to the limiting 
circuit of a communication receiver if so 
desired, this enabling the limiting circuit to 
be switched either to the capacitor C4 of Figs. 
3 and 4, or to a steady DC voltage such as that 
given by the potentiometer of Fig. 2. 

Ail the limiter circuits mentioned above 
suffer from the disadvantage that, although 
quite effective, they do not prevent over- 
loading of the stages before the detector. For 
this reason, it is sometimes advantageous to 
use a noise limiting circuit in the I F stages. 

IF Noise Suppression. 
The circuit of an !F noise suppressor is 

given in Fig. 5. To enable a simple form of 
control over the amplification of the IF stages 
to be obtained, a 6L7 or similar'valve is used 
as an IF amplifier. This type of valve possess 
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Fig. 3. An automatic noise limiting circuit 
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Fig. 4. Another automatic noise limiting 
circuit in which the limiting diode short-circuits 
the signal on reception of excessive A.F. peaks. 

advantages for our present purpose since its 
amplification factor may be controlled by 
applying different values of negative voltage 
to its third grid. 

The action of the circuit is quite simple. 
The 6L7 is used as the last IF valve in the 
receiver, this ensuring that sufficient IF 
voltage is obtained to ensure effective operation 
of the noise limiting circuits. The input to the 
6L7 is passed also to the grid of V2, the 
" noise amplifier" valve. If the receiver is 
fitted with AVC it is usual practice to supply 
the AVC control voltage to the noise amplifier 
(as is done in this circuit.) V2 then amplifies 
the signal, and passes it to the IF transformer 
connected in its anode circuit. The voltage 
on the secondary is then applied to the diode 
V3, which is delayed by the voltage obtained 
from the potentibmeter R1 connected in its 
cathode circuit. Should the voltage applied 
to V3 exceed the delay voltage it rectifies, and 
a negative potential (with respect to chassis) is 
built up across R3. This is passed, via the 
RF choke, to the third grid of the 6L7, there- 
upon reducing its gain. 

When the circuit is used in practice there are 
several points which need some slight addition- 
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Fig. 5. An I.F. noise limiting circuit (The 
unmarked capacitors and resistors are, of 
course, normal decoupling components, etc.,) 
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al explanation. For instance, it is usual 
to utilize a special IF transformer for the noise 
limiting circuit, although the home-constructor 
may be able to get good results by using a 
normal transformer with an untuned second- 
ary and a half-wave diode rectifier. An 
ordinary IF transformer could be converted by 
disconnecting the parallel capacitor across the 
secondary and moving the windings much 
closer together. Some experimenting would 
be necessary, however, before good results 
could be claimed. 

To enable nearly instantaneous action to be 
obtained, the capacitors C1 and C3 should 
have as low a value—compatible with stability 
—-as is possible. For this reason, they may be 
reduced below the figure of 150 pF given in 
Fig. 5, so long as instability does not result. 
In addition, to prevent any further instability, 
a high quality component should be used for 

49 HF Choke, 50 turns. 
79 HF Choke, 1.5 mH. 4 pies. 
80 HF Choke, 1.25 mH, 4 pies. 

216 LTHF Choke 
217 HTLF Choke 
249 Inductance, 125 fdl 
401 HF Choke, 5 metres 
436 IjiF, 350V wkg. 
442 40 /iF, 15V wkg. 
445 4 fdF, 4 kV wkg. 
447 HF Choke, 210 mH. 
482 As above, with canister. 
578 HF Choke, 8,8 /xH, ± 10% 
583 HF Choke, 250 mH 
836 LT HF Choke, 0.2 D DC 
837 LTHF Choke, 0.1 D DC. 
845 HF Choke, 200 yuH. 
866 HF Choke, LT, 15 ^H. 
880 HF Choke, 3.S pH at 1 kcs. 
902 LT HF Choke, 7-8 mH. 

2019 HF Choke, 6.7 mH 135 a DC. 
2087 8.8 mH ± 10%, HF Choke 
2103 15-197 pF, 4-gang variable. 
2110 80 + 80 pF, variable. 
2135 HF Choke, 6.8 ^H. 
2148 50 pP 12V wkg, — 10 -f 100% 
2172 0.4 pF, 50DV wkg, terminals to earth 

1 kV. 
2178 200 pF, 5 kV wkg, 10% tel., size 4i" X 

21". 
2179 500 pF, 5 kV wkg, 10% tot., size 4J- x 

21". 

the RF choke. 
The potentiometer R1 sets the " threshold " 

al which limiting occurs and it is common 
practice to use this control to vary the cathode 
bias of the noise amplifier as well. With 
multi-wave receivers in which relatively high 
IF voltages may be passed to the noise-limiting 
circuits, this method of connection could 
increase their reliability. However, for the 
home-constructor who may have difficulty in 
obtaining sufficient voltage for the noise 
rectifier from a normal type of IF transformer, 
it may prove advantageous to use a small 
constant bias for V2 and utilize potentiometer 
R1 to change the limiting delay only- 
Next Month. 

In next month's article, the subject for dis- 
cussion will be the theory and design of IF 
crystal filters. 

2180 3-18 pF variable. 
2181 0.0015 pF, 25 kV, 10% tol. 
2185 HF Choke, tubular wire end, 5.6 mH. 
2186 HF Choke, 6.7 mH, 135 £1 DC. 
2209 0.0012 pF, ± 1%, 500V wkg. 
2210 20 pF, 30V wkg, — 10 + 100% 
2213 450 pF, ± 2%, 500V wkg. 
2218 220 pF, ± 2%, 500V wkg. 
2243 0.0D1 ,rF, ± 10%, 28 kV wkg. 
2244 0.001 frF, ± 10%, 15 kV wkg. 
2245 0.01 pF, ± 20%, 15 kV wkg. 
2246 0.01 frF ± 10%, 5 kV wkg. 
2258 0.07 pF, 350V wkg. 
2259 0.1 /iF, 750V wkg. 
2262 Neutradyne capacitor assembly. 
2281 300 pF preset variable. 
2282 500 pF preset variable, 
2283 100 pF preset variable, 
2284 0.1 pF, 3.5 kV wkg. 
2285 300 pF moulded mica 
2286 0.003 pF, moulded mica 
2337 0.001 ftF, ± 10%, 5 kV wkg, 
2386 0.001 ^F, ± 10%, 25 kV wkg. 
2401 500 pF, ± 5%, 500V wkg. 
2426 2 fiF, — 0 % 50%, 250V wkg. 
2435 85 pF, ± 5%, 500V wkg. 
2653 50 pF, 25V wkg. 
2693 300 pF, ± 5%, 1.5 kV wkg. 
2965 50 /rF, — 0 + 50%, 12V wkg. 
3012 1 pF, ± 20%, 500V wkg, 
3034 600 pF, ± 2%, 500V wkg. 
3035 90 dF, ± 2%, 500V wkg. 

339 

Ex-R.A.F. COMPONENTS 

We present the fourth list of ex-RAF components, together with reference numbers and 
values. This list is compiled from information supplied by readers. As before, all 
the numbers stated are preceded by the reference 10/C. We regret that no copies are 
available of issues containing previous lists. Our thanks to those readers who supplied 
the information given below. 
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TELEVISION 

PICTURE FAULTS 

Part four of a series, illustrated by 

photographs from a Televisor screen 

by courtesy of Mr. John Cura. 

THE TIME BASES, (contd.) 

MAGNETIC time bases are liable to 
faults which are frequently rather 
complex in their effect, and so are 

difficult to diagnose. The waveforms pro- 
duced by the various circuits may give an 
instant indication if the apparatus is examined 
by an oscilloscope, but this is a rather special- 
ised method of fault detection not generally 
available to the majority of constructors. 
The picture or image on the cathode ray tube 
of the set itself does virtually the same job, 
however, and if studied carefully can usually 
give useful information. 

It is very important to remember that the 
time bases when running free (unsynchronised) 
will produce an irregular raster, which may 
flicker or jump about. The only satisfactory 
method of checking the operation of any time 
base is with a normal input signal with correct 
synchronisation, and then preferably on the 
test pattern radiated by the B.B.C, Signals 
provided by test oscillators modulated by 
audible notes, or even square wave modulation, 
are seldom satisfactory for time base adjust- 
ment, as accurate timing of the time base 
circuits is not easily achieved, and may lead 
to a lot of unnecessary work being undertaken. 

On the B.B.C. Test Card " C" there is an 
overall background of squares which will 
show non-linearity of the image very obviously, 
in both horizontal and vertical directions. 
The Frame Time Base, 

Control of linearity in the frame time base is 
usually achieved by the circuits preceding the 
frame output valve, or by negative feedback, 
which may be derived from a later part of the 
circuit, High or low impedance deflection 
coils are almost equally common and differ, 
from the point of obtaining correct linearity, 
in that the low impedance type require an 
output transformer and the high impedance 
types are practically directly coupled to the 
load. 

In circuits using transformer coupling, the 
operation depends a great deal on the design 
of the transformer-, especially at frame fre- 
quencies, It is an important point at line 
frequencies, of course, but as most line trans- 
340 

formers are of similiar design, apart from the 
turns ratio, they will nearly always operate 
in a similar manner. The inductance of the 
frame transformer contributes to a large 
extent to the operation of the frame time base, 
and if it is impregnated one must assume that it 
is adjusted to the correct value for the recom- 
mended circuit. It may, however, be helpful 
to the constructor to investigate the effect of 
increasing or decreasing the gap in the trans- 
former, if this is possible, to see whether 
adjustment will help to obtain correct linearity. 
This will be particularly important where the 
anode current of the frame output valve 
passes through the primary winding. The 
transformer gap, as a general rule, will be 
fixed by the thickness of a piece of inter- 
leaving paper or insulation, and may vary 
between one and ten thousandths of an inch 
in different types. If the transformer is 
parallel driven, the laminations will probably 
be butt ended or even interleaved, and this is 
probably done to achieve the maximum 
possible inductance, as little or no direct 
current flows in the windings. 

It is impossible to give here, details of the 
effects of component failure or incorrect 
values in time bases, owing to the large 
variety of circuits in common use, but the 
following general pointers may help. They 
apply to both line and frame time bases. 

Leakage of capacitors, even of the order of 
several Meg ti, may cause considerable non- 
linearity. They may often be checked, in 
the absence of specialised equipment, by 
putting the component in series with a DC 
voltmeter which has a range which will give 
a full scale reading when connected across the 
receiver HT line and chassis. The meter may 
then be used as a series ohm-meter and will 
indicate very high leakage resistances. The 
usual series ohm-meter using a 0-1 mA meter, 
1,5V cell and 1500 ohm series resistor will 
indicate I Meg £1, and with a higher supply 
voltage provided from the HT line and suitable 
series resistors it will indicate a proportionately 
higher resistance for the same deflection. 

Check that the resistors used are of the 
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Fig. 1 "Ringing" in Line 
Time Base, causing vertical 
dork bars on left of picture. 

(John Cura " Tele-Snap ") 

correct value, and bear in mind that some 
wire-wound resistors have quite high induc- 
tances and may " ring" or oscillate for 
several cycles at their resonant frequency 
during or after the flyback period and cause 
unusual effects. 

Fig 1 shows an example of " ringing " in 
some part of the line time base circuit. Faint 
light and dark vertical lines or bars can be 
seen on the left hand side of the picture (a 
certain amount of definition has been lost in 
the process of block making.) They are 
formed by an alternate increase and decrease in 

speed of the spot, as it starts each line scan, 
and may be likened to spot wobble in a hori- 
zontal direction. The spot, of course, does 
not come back on itself, but just varies in 
speed. The effect should be checked over a 
long period, as it can also occur in transmission. 

Take care not to exceed the anode and screen 
dissipation limits in the time base valves. This 
applies particularly to the line output valve, 
which is capable of dissipating a very large 
amount of power, especially if not being 
driven. 

{Continued on page 353) 

Fig. 2. Non-linearity of 
Line Time Base, causing 
extension of left-hand side 
of picture. 

{John Cura Tele-Snap ") 
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HOW I BUILT 

The Basic Superhet 

By A. H. PRATT 

REQUIRING an efficient short wave 
receiver, and also having in mind various 
spares which accumulated over a period 

of time, J looked around for a reasonably good 
circuit. It was found that the Short iVave 
News " Basic Superhet" would fill the bill, 
i.e., that the valves and spares on hand could 
be made to suit this circuit. 

Construction was commenced, and the 
chassis was made as follows. On hand was 
an old sheet steel plate with the two long 
edges bent over at right-angles, giving a half- 
inch flange. It was decided to use this as the 
baseplate. A similiar front panel was made 
up, and this was bolted to the baseplate, 
giving a two-inch clearance underneath. Some 
strip iron was next obtained from the local 
ironmonger and bent into the shape of a bracket. 
One side was bolted to the top of the front 
panel, and the other side to the rear edge of the 
baseplate, leaving a two inch leg. As the 
illustration shows, this results in a very 
effective and easily handled chassis. When 
wiring up, the chassis can simply be stood 
upside down, with perfect safety to any com- 
ponent mounted on the top. 

Two further lengths of iron were bent in 
the manner shown, and bolted on to form 

lifting handles, and also to make the front 
panel slope back for easy operating. 

A piece of perspex bins by 2ins was bolted 
to the rear flange to take the aerial and earth 
terminals. 

No measurements of the chassis are given, as 
these are determined by the components and 
layout used, and this varies in individual 
cases. 

The power pack was modified from the 
original arrangement given in the book, as 
follows. A U50 rectifier was used with a 
350-0-350V transformer, and a heavy wattage 
resistor was employed to drop the smoothed 
rectified voltage to that required for the HT 
line. I have thus a " dead " 250V (checked 
by meter). 

The coils used were Wearite " P " type, and 
these were converted to act as plug-in coils. 
Two old 5-pin and one octal valves were 
smashed up, leaving just the bakelite bases 
with pins. The centre pin of the two 5-pin 
bases were taken out, and the resulting holes 
used to clamp on the coils. The windings 
were connected to the remaining pins, and a 
trimming capacitor soldered across the top 
of the coil. The value of these trimmers must 
be in accordance with the maker's instructions. 

R.C. 743. 

:i42 

Showing details of chassis 
construction. 
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Layout of components. Those on lop of chassis are in broken outline. 

The 5-pin bases are used only for the Aerial 
and HF coils—the octal base is used for the 
Oscillator coil. For the latter, a clamping 
hole was drilled through the locating spigot. 
In the case of the aerial and F(.F coils, the pins 
are kept constant for all ranges, but with the 
Oscillator coils a separate padder pin is used 
on each range in order that the appropriate 
padder may be selected automatically when 
changing coils. 

The coil holders are fixed to brackets 
situated between the metal screens under the 
main tuning capacitors, as shown in the layout 
diagram. This gives the position of the main 
components on both sides of the chassis, 
those drawn in full outline being those fitted 
below chassis. 

The circuit is well known and needs no 
explanation,* At the time of writing, only 
the 40 and 80 metre bands are being used. A 
BFO Unit is contemplated soon, and space for 
it has been left on top of the chassis, between 
the frequency changer and the tuning capaci- 
tors. It will be built in a screened box, which 
will be bolted in position, ieaving the switch 
projecting through the front panel above the 
RF control. This was one reason for the 
coils being placed below the chassis. 

TRIMMER 

P COIL 

SYSTOFLEX 
COVERING WIRE 

VALVE BASE 

FIXING BOLT 

RC .742 

Showing method of converting chassis-mounting 
coils into plug-in type. 
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COC HOLDEP 
BRACKET 

RC744 

How the coils are mounted 

Reception is excellent, with good speaker 
results on all home and continental stations. 
Tuning is carried out by a 100-! ratio slow- 
motion drive, and a 20ft indoor aerial is used. 

* The " Basic Superhel " was first described 
by " Centre Tap " in a series of articles in our 
companion monthly Short Wave News, and 
was later reprinted as Data Book No. 1. A 

LF CHOKE 

2 MFD 

PHONES 
OR 

SPEAKER 

1 

I 
RC.745. 

Circuit of modified output stage 

limited number of copies of this are still avail- 
able from local booksellers, or direct from us 
at Is, postage 2d-:-Ed. 

COMPONENT 

REVIEW 

The WWFBjO Output Transformer 

The WWFB/O series of push-pull output 
transformers is intended for use in equipment 
reproducing the full audio-frequency range 
with the lowest distortion. The character- 
istics are such that these transformers, 
manufactured by Partridge Transformers Ltd., 
can be used in circuits where considerable 
feedback, is taken from the secondary winding 
and injected into a point three or four stages 
back. A particular application is the well- 
known Williamson amplifier. 

The power rating is 16 watts continuous 
tone. The peak power is. limited by the 
valves, with a maximum of 80 mA DC per 
half primary. The anode to anode load 
is 10,000 fl. Other load values are available 
when a different code number is used. The 
permissible DC unbalance is 20%. 

All the secondary windings are brought out 
as eight separate sections, which may he 
connected in series, in parallel, or in various 
combinations of series-parallel, thus ensuring 
that the performance is unaffected over a wide 
range of impedances. 

The leakage inductance, measured as a 
series element in the primary, is 15-20 mHy. 
The self capacitance, measured between 
either anode connection and the centre tap of 
the primary commoned to the core and one 
point on the secondary, is 500-580 pF per half 
primary. The shunt inductance of the primary 
measured at 4V 50 cps, is 100-130 Hy. The 
DC resistance of the primary is 220 ii per half 
winding. 
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A MULTI-RANGE METER 

for less than £3 

By L. E. R. HALL 

THIS meter has been in use for over 12 
months, and has proved itself an efficient 
and reliable piece of apparatus. It was 

built with a view to keeping the cost as low as 
possible, but without sacrificing accuracy. 

The theoretical circuit is given in Fig. 1. 
The meter is a new "ex-service " 1mA move- 
ment with a 24" scale. The resistors are ±2% 
tolerance, and were bought, with the meter 
from a well-known London firm. It is well 
worth paying a little extra for the resistors in 
order to ensure accuracy. 

Perhaps the only unusual point in the circuit 
is that the rectifier is switched out of circuit 
when not in use. This avoids damage to it 
from overloading on the DC ranges, and also 
prevents it presenting a " shunt load " which 
may introduce undesirable errors. 

Two pairs of test terminals are put in the 
circuit for the sake of convenience. Many 
amateurs use both ordinary test prods and also 
a pair of leads to which crocodile clips are 
attached. The two pairs of test terminals 
allow both of these sets of leads to remain 
connected to the meter and to be used as 
required. 

The second pair of terminals may also be 
used to convert the finished test meter to a low 
range ohmeter of the shunt variety. As this 
kind of meter is not very often used, it was not 
incorporated in the circuit. The second pair 
of terminals may also be used to increase the 
current ranges when necessary. 
Construction, 

The construction is quite straightforward. 
First the panel is cut out. either in aluminium 
or in -jV 3-ply. Figure 2 gives the dimensions 
for this. When the panel is cut out, the 
switches and potentiometer are mounted. 
The components are mounted on a tqg-board 
6"x2", and this is fixed to the switches by means 
of the screwed rods which hold the wafers to the 
main body of the switch. If necessary, these 
rods should be replaced with longer ones. 
Care must be taken to prevent the tags on the 
board shortening the switch contacts. The 
rectifier is mounted centrally on the tag-board, 
using the tapped hole in the centre and a 6BA 
screw. This is best done before mounting the 
tag-board on the switches. 

The wiring is most easily carried out in the 
following manner : first solder the resistors to 
the tag-board, keeping the DC ones in one 
group, the AC ones in another. The end over 
S2 should be left for the shunts. Next the 
switches, potentiometer and terminals are 
wired up. This is done with 22 swg PVC wire, 
and great care must be taken to ensure sound 
joints, both electrically and mechanically. 
When all the connections possible have been 
made, the meter is bolted in position and 
connected in circuit. Two 8" lengths of thin 
flex are soldered, one to the positive terminal 
of the meter, the other to the potentiometer. 
For preference these two leads should be of 
different colours, in order to avoid making 
wrong connections to the battery. It is left to 
the reader's discretion as to the actual method 
of connecting the flex to the flat battery. That 
used by the author is to solder a 6BA solder 
lag to each lead, drill or punch a J" hole in each 
of the brass strips on the battery, and bolt the 
leads to the strips on the battery. 

Now that the meter is in position the shunts 
can be made. It is not difficult, but requires a 
little patience to get them accurate. The 
method is described in detail below. 

First connect a li volt cell-such as a U2-in 
series with a 2k D potentiometer, and connect 
across a pair of the test terminals. Put all the 
resistance in circuit, switch SI to the 'mA' 
range and S2 to 1mA. Adjust the potentio- 
meter to obtain a full-scale reading. Solder 
the 10mA shunt to the "common" (SI) end of 
the tag-board, connect the opposite tag to the 
appropriate contact on S2 (check the reading of 
the meter, correcting if necessary), and find 
the approximate position of the shunt wire on 
the tag to give a meter reading of 0.1mA 
(i.e. 1/iOth of F.S.D.). Solder the shunt to the 
tag and allow the joint to cool. Check the 
reading of the meter, adjust the shunt if neces- 
sary, allow the joint to cooi, and again check 
the meter reading. Adjust the shunt until the 
correct meter reading is obtained. It is most 
important to allow the Joint to cool each time 
an adjustment is made, as a difference in 
temperature between the two ends of the shunt 
wire will set up a thermo-electric current which 
will cause a current to flow through the meter, 
thus giving an erroneous reading. 

When the lOraA shunt is satisfactory, the 
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Fig. 1. Circuit of the Test Meter. 

potentiometer is adjusted to give a full-scaie 
deflection of I OmA. The same procedure is 
followed with this, and all other shunts, as was 
followed with the 10mA shunt. The maximum 
current range can be either SOOmA or 1 A. On 
the circuit diagram the three shunts are labelled 
Rl, R2,and R3. Suitable wire is : Rl,(10mA) 
Eureka ; R2, (100mA), Eureka ; R3, (SOOmA 
or 1 A), 22 SWG Copper, 

When the electrical circuit has been com- 
pleted and checked, the next step is to make a 
wooden case to protect the components. 
This is made from wood, which should 
be of a fairly close grain, in order that a good 
finish may be applied with paint or varnish, 
the dimensions are shown in Fig, 3. It will be 
seen that the top side is hinged, to allow easy 
access to the battery box when the battery 
needs replacement. The battery box itself 
may need a little explanation. It consists of a 
piece of tinplate or aluminium cut and shaped 
by bending round the battery and then screwed 
to the base of the containing box with f wood 
screws. It is safest to keep the battery box 
in the position shown on Fig. 3, as this will 
avoid any possibility of its shorting the meter 
terminals, though adequate clearance is given 
in the measurements. 

The screws labelled 'A' and 'C on Fig. 3 are 
I' or 1 j" countersunk wood screws ; the 
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screws marked 'B' are dummies, made by 
cutting off the ends of two screws of the type 
used for 'A' and 'C so as to leave a length of 
f-h". The screws marked 'A' secure the lid, 
and are removed to open the lid ; those 
marked 'B' give the case a uniform appearance. 
The 3-pIy base is fixed to the sides, as is the 
front panel, with countersunk brass wood 
screws. 

When complete, the box is finished to the 
constructor's liking. Brushing cellulose as 
used by model aircraft constructors is very 
suitable for this. 

When the paint is dry the panel around the 
two switches is marked with the appropriate 
ranges, etc. Fig.l shows the two switches in 
the AC position. The method of marking the 
panel is as follows ; fix the pointer knobs to 
the switches, rotate them and mark the 
position of the knob pointer in each of the four 
positions. Opposite these marks paint in the 
ranges. For SI these are, reading clockwise 
on Fig. 1, 'AC Volts'; 'DC Volts'; 'Ohms'; 
and 'mA DC. For S2, again reading clock- 
wise, "TmA", I0V AC/DC.'"; " TOmA1, 
iOOV AC/DC"; " 'lOOmA', '500V AC/DC "; 
and "'500mA', 1000V DC". 

The resistance for a given deflection on the 
meter is given in graph form in Fig. 4. The 
values have been calculated for a mean battery 
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■F/g. 2. Panel layout and drilling 
diagram for the Multi-range Meter. 

voltage of 4.3 volts, as this was found to be the 
usual voltage of a flat battery "on load". A 
copy of this graph may be made, or the meter 
movement taken out of its case and the values 
carefully marked on the scale with a fine pen 
and Indian ink. 

The meter is now ready to use, and a few 
words on its employment may be of value to 
those not accustomed to using this type of 
instrument. The test leads are connected to 
one pair of the sockets, SI turned to the 
appropriate range, and the test leads are 
connected across the unknown for voltage 
and in series for current readings, and S2 
turned to the minimum range that will keep 
the pointer on the scale. The value of the 
unknown is then read off, For resistance the 
procedure is similiar. First short the test 

THE EDITOR INVITES . , 

0 Constructional articles suitable for pub- 
lication in this journal. Prospective writers, 
particularly new writers, are invited to 
apply for our " Guide to the writing of 
Constructional Articles" which wit! he 
sent on request. This guide will prove 
of material assistance to those who aspire 
to journalism and will make article writing 
a real pleasure 1 
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leads, and adjust the potentiometer to give full 
scale deflection, then connect the leads across 
the unknown. Read off the resistance from 
Fig. 4 or from the scale, if this has been cali- 
brated as is suggested above. 

To use the instrument as an output meter for 
lining up receivers the AC range is used. A 
500V wkg. paper capacitor is connected in 
series with one of the test leads, and the leads 
are connected across the primary of the output 
transformer. The capacitor serves to block 
the DC voltage, and only allows the alternating 
output voltage to affect the meter. The 
capacitor may have any value between 0.1 pJF 
and 6.0 pF, but it must not be an electrolytic. 

It is hoped that the instrument described 
above will find a place in many amateurs' 
shacks, and those who do construct it will find 
in it an extremely useful and versatile piece of 
apparatus. 
List of Components. 
1 1mA FSD Moving Coil Meter, 
2 3-pole, 4 way rotary switches. 
1 5k potentiometer. 
4 (2 black, 2 red) Belling-Lee terminals, type 

L315 or L316, and pi ugs to suit. 
1 Westinghouse 1mA bridge rectifier. 
1 each of the following resistors, all ±2%: 

10k, 100k, 500k, IM, 8250, 90k. 450k £1 
Wire, aluminium, and wood (see text). 
2 l|" brass hinges, wood screws. 
1 6"x2" tag-board. 

Jladio Miscellany 

SEVERAL readers have expressed their 
surprise that there should be so many 
class D wavemeters in circulation, and 

that the supply, despite their enormous popu- 
larity, has still not dried up. The answer is, 
of course, that a surprisingly high number of 
them were used by all amis of the Forces, and 
that in many branches they were supplied with 
at least one (and a spare) to every " net" of 
certain types of trans/receiver. Just in case 
there may be an odd reader here and there who 
is uncertain of what a " net " is, it simply 
means a group of stations set up to work on 
one frequency. 

In many armed formations the radio would 
be linked in two nets, sometimes one for 
communication between themselves, and the 
second linking them to an entirely separate 
group (such as in the case of tanks co-operating 
with infantry or artillery.) Alternately, the 
two channels might be used for communication 
with forward units and with higher command. 
Mechanism for locking the tuning to the two 
frequencies is found on a number of types of 
Service equipment, and the switching from one 
to the other gave rise to the term " flicking." 
Even so, at first sight the need for these nets 
would not appear to account for the vast 
number of Class D's. 

They were used to ensure that every station 
in the group was " spot-on " the frequency, 
but the obvious way of achieving this would 
seem to be a short check call from each 
station, and those off tune given a chance to 
re-net. 

True, nothing could be simpler, but in action 
it would be a highly dangerous procedure. 

Each side had highly efficient Interceptor 
Units—listening posts who constantly moni- 
tor every possible frequency. They could not 
fail to hear the check calls and it would not 
require a master mind to deduce the type and 
probable strength of the force and take bearings 
to plot its position. Within a few minutes 
their defences would be warned, their reserves 
moved into position and their dive bombers 
zooming overhead. 

Radio is a double-edged weapon, and until 
an action starts the transmitter is used only 
for something of great importance or urgency. 
It would be senseless to take up position under 
the cover of darkness and secrecy, and then 
betray your strength and position by actually 
radiating a net. 

Hence the importance of the Class D wave- 
meter and the reason why there are so many of 
them. 

For security reasons the frequency of each 
net is secret until the last minute, and then the 
wavemeter is passed round to each operator 
and the net is set up under conditions of 
" wireless silence." To ensure on-the-nose 
tuning, the same wavemeter is used throughout 
the net, so that the variation which must 
occur with separate meters is obviated. 
Silence is Golden. 

Under active service conditions the operator 
rarely transmits. He spends most of his time 
listening—to nothing—and doing something 
else at the same time. When he has to pass 
information he has to do it clearly and quickly, 
in such a way that it conveys little or nothing 
to hostile eavesdroppers. All he gets in reply 
is " Roger, out" snapped back like a pistol 
shot, and his most important job is to know 
what to send in code and what to send in clear. 
For instance, to say a bridge has been destroyed 
or where a river may be forded, at a map 
reference or place name in code, deserves a 
Court Martial. The enemy knows what 
bridge he has himself smashed or where the 
river is fordable and he has a number of points 
of our code handed to him on a plate. He can 
soon fill in the gaps. 

in using radio you never know who is listen- 
ing to what you are saying, and this is a point 
which might well be drilled info a few trans- 
mitting amateurs who by bad manners or 
foolish chatter can easily create a wrong 
impression in the minds of the ordinary 
listener tuning round on his all-waver. 
Question Time. 

Quite a number of readers would have 
noticed the accounts in the daily papers of the 
examination candidate in Turin who used a 
walkie-talkie to communicate with an outside 
help. The details of the version you read of 
the incident depends on what particular paper 
you favour. One said it was hidden in the 
desk, another that it was concealed in a head- 
bandage and another, worn in a cast fitted to 
a " broken " arm. 

As with most snappy newspaper stories, one 
can disregard the details and merely accept the 
fact that somebody in some place in Italy found 
a novel use for a midget walkie-talkie at an 
examination centre. 

I recall in the days when flying was a more 
hazardous business than it is to-day, how the 
engine of an aircraft passing over the Channel 
was reported to be mis-firing. It seems that 
the words " engine missing " were used for 
brevity in passing the information to a News 
Agency. Written up by a bright sub-editor, 
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she final account to!d of the pilot's amazement 
to find one of his engines missing when be 
landed. 

Disregarding the details of the Turin report, 
whatever they realty were, the story is a good 
one, and t leave it to the readers' ingenuity to 
devise the best means of concealing a tiny 
trans/receiver to successfully accomplish this 
modern form of cribbing. 
Never too Old to Start. 

My recent comments about constructors who 
have taken to radio late in life, brought 
several interesting letters. One, from F.W. of 
North Wembley, tells of his making his debut 
at the age of 63, and how he spent nearly the 
whole of his first year trying to get an all-dry 
kit receiver to work. It failed to work even 
then and cost pounds in replacement valves ! 
Worse still, the firm who supplied it were far 
from helpful. 

Happily he then ran across a copy of R.C., 
and despite his previous discouragement, 
tried the Beginners One-va!ver, To quote his 
own words, " a good set it was. too." Then 
followed the " Economy Two " (highly success- 
ful) and a string of others without a single 
failure. So much so that he is now quite an 
R.C. fan and even has a few kind words for 
your columnist. Despite his limited leisure 

For resolving very weak signals which would 
ordinarily be lost in the background mush, 
Beveridge aerials 900 to 3,000ft long, placed at 
a height of lOft from the ground, are used. 
If, like a number of correspondents, you have 
to manage with a mere twenty feet of wire, 
drooping from a bent and knobbly pole at the 
far end of the cabbage patch, you may well 
wonder what you are missing. Now the 
better weather is here, why not get cracking 
with a coil of aerial wire and see 7 
A Popular Favourite, 

The point which captured my attention more 
than the aerials, was the receivers. There are 
literally stacks of H.R.O's—my old favourite ! 

I think I have tried them all at some time or 
the other, and as much as I admire the ARSS's 
and 77's and what have you, none has ever 
delighted me more than the H.R.O. My own 
special super-de-fuxe receiver in which 1 have 
put so many hours patient labour, even with its 
limited frequency coverage compares well with 
the H.R.O. except in one respect—amazing 
sensitivity COMBINED with a remarkable 
low noise level. 

It is easy to get a bit more gain but it is of 
no use to you unless you can keep the noise 
down. That, and that alone is the reason for 
my enthusiasm for the H.R.O. and it has plenty 

CENTRE TAP 

TALKS ABOUT 

Class "D" Wavemeters — The HRO — Coil Boxes 

hours, he is now planning to build something 
on the lines of the Basic Superhet and to 
prepare himself for the Amateur exam in 1951. 

Good work, F.W., and the best of luck. 
1 hope you found the suggestions in my reply 
helpful. 
Long Wires. 

No doubt the interest of manv readers was 
aroused by the account of'the B.B.C's 
Monitoring Post at Caversham Park, in a 
recent Radio Times, and envied them their 
wonderful array of aerials hanging from the 
100ft masts. 

To obtain the best signal/noise ratio, an 
amplifier system has been devised in the 
" lead-in " before the signal is passed via an 
underground feeder system to the main build- 
ing. Thus the best possible electrically quiet 
signal is provided for the monitors to follow. 

of other admirers, some of whom seem to 
think that there are only two sorts of com- 
munication receivers—H.R.O's and others ! 
Keeping up Appearances. 

Many communication receivers with their 
impressive appearance, sleek modern lines, 
magnificent scales with detailed calibration 
and hair line tuning, make the H.R.O. look 
positively dowdy, and I have often wondered 
why their designers have not given this point 
more attention. 

Perhaps it is a matter of taste, but with its 
coil-box capacitor assembly, and ganged 
line-up, it should fend itself well to a geared 
fly-wheel control with a vernier scale to be 
read in conjunction with the main tuning and a 
compensator to adjust for individual coil-boxes. 
A heavy fly-wheel would enable spinning from 
one point of the band to another, and offers 
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easy control in slow rotation for serious band 
searching. 

The idea of interchangeable coil-boxes (both 
bandspread and general coverage) is still the 
best thing ever in receiver design, and why 
other manufacturers have not developed the 
idea is, to me, one of the major mysteries of 
that class in the industry. I wonder, too, if a 
British manufacturer tried to produce such a 
mode) whether the purchase tax would be 
charged only on the coil boxes covering the 
broadcast bands \ Yet 1 shudder to think 
how long it would take to wring such a con- 
cession, or even a ruling from a Government 
Dept. For export only the production would 
probably be uneconomic. 

Manufactured coil-boxes for home winding 
would appear to have some appeal, but the 

market is at low ebb just at present. The 
chief private user of this type of set rarely 
builds his own nowadays. The price of the 
ex-W.D. models is too attractive, and after the 
time spent on other construction and operating 
he has little opportunity for building receivers 
of more elaborate design. 
Snappy Ending. 

I recently wrote of the feeling of satisfaction 
one gets from using a switch that makes and 
breaks with a realy smart snap action. 

A correspondent now asks if it isn't about 
time somebody got down to designing one that 
switches off with a snap that could be heard 
in the studio. 

Idea passed to our old friend Ambrose 
Fandermere, and others. For urgent attention 
please ! 

Query Corner 

A " Radio Constructor " service for readers 

lllllllltilllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllillllllllllHillll 
C.R.T. Electrons. 
" I have been puzzled for some time now by the 
manner in which the electrons which constitute 
the electron beam of a cathode ray tube return 
to the cathode of the tube. Presumably these 
electrons do not remain on the screen of the 
tube, as they would in a short time build up 
Cjiute an appreciable negative charge." 

O. Vernon, Manchester. 
During the early years of the development of 

the cathode ray tube, there was much discus- 
sion as to the manner in which the electrons, 
after striking the screen, found their way back 
to the cathode. Most scientists believed that 
they returned along the walls of the tube, but it 
has since been shown that there is no voltage 
drop between the screen and the electrode 
assembly such as would be occasioned by the 
returning electrons. The true explanation is 
that electrons striking the screen result in the 
emission of secondary electrons from the 
screen which are attracted to the final anode. 
By this means, the screen is prevented from 
acquiring a high negative potential due to its 
collecting an excess of electrons. 
Shifting Image. 
" I have recently constructed an oscilloscope, 
and find that the results are satisfactory apart 
from one minor defect. Upon turning up the 
brightness 1 find that the whole image moves on 
the screen, and the shift controls haw then to be 
adjusted in order to re-centre the trace. Does 
this phenomena indicate a fault v tube ? 

F. 'Wills, Warwick. 

This effect is invariably apparent when the 
DC voltage used for shifting the trace on the 
tube screen is obtained from tapping points 
on the main EHT resistance network. With 
this arrangement, the final anode of the CRT 
is fed from the junction point of two equal 
value resistors, and the shift voltage is that 
which appears across these two resistors. 

By this means the shift potential can be made 

66 Query Corner " 

Rules 
(1) A nominal fee of 1/- 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 
component 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 the 
more general interest will be repro- 
duced in these pages each month. 
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PLATES 

Fig- I. The shift circuit, in 
which the controls form 
part of the main EHT 
resistive network. 

FC762 

adjustable by an amount which is either 
positive or negative with respect to the final 
anode; and therefore if this voltage is applied 
to one of a pair of deflector plates, the other 
plate being joined to the final anode, the spot 
or trace on the tube screen can be shifted to 
either side of the screen centre. The In- 
expensive Television receiver employs such a 
shift arrangement, and the relevant part of 
this circuit is reproduced in Fig, 1, 

Now it will be seen that the final anode 
current of the tube flows through Rl and thus 
changes in this current such as result from 
changes in the image brightness alter the 
voltage which is produced across this resistor. 
Because Rl forms part of the shift network, 
any change in the voltage across it results in a 
change in the position of the image. The 
effect under consideration is inherent in this 

_iODV 

;iooKa 
FINAL •  
ANODE 

lOOKOS 

JlOOKO 

HT+ 

ilOOKfl 

deflector 
PLATES 

RC763 

SOKfl 

Fig. 2. A method of obtaining the shift control 
voltages from the HT line. This method is 
only applicable when an earthed—positive EHT 
supply is employed. 
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type of shift circuit, but it can be minimised 
by arranging that the current which passes 
through Rl and R2 and then through the 
remaining resistors which form the EHT 
dividing network, is as high as possible com- 
pared with the final anode current of the tube. 
In fact, when using an EHT rectifier which is 
capable of passing 3mA it is desirable that the 
sum of these twocurrentsshouldequal the 3mA. 
A milliameter connected in the EHT negative 
lead will indicate the total load current, and 
enable the permissible increase in current to 
be determined. In order to obtain this increase 
whilst at the same time retaining the normal 
tube electrode potentials, it is necessary that all 
the resistors which are series connected to 
form the EHT divider network are reduced in 
value by the same percentage. For example, 
if it is found that the EHT current may be 
increased from 2.5 to 3mA, an increase of 
20% each of the dividing resistors should be 
decreased in value by this amount. 

Finally, when constructing an oscilloscope 
it is normal practice to use an earthed positive 
EHT supply, which means that the potential 
of the final tube anode with respect to the 
chassis is probably in the region of 150 volts. 
The shift voltage may then be obtained from 
the HT source which is used to supply the time 
bases and amplifier, and under these conditions 
the resistors used in the shift network may be 
of relatively low value, as an additional drain 
ot 5mA or more on the HT supply is easily 
accommodated. The general arrangement is 
shown in the circuit diagram Fig. 2. 

TV Aerial Connection. . 
" My television receiver consists of sound and 
vision amplifiers which are entirely separate 
units. Each of these units is intended to be fed 
straight from the aerial, but 1 am not certain 
whether it is permissible to directly conned 
two receivers across the same SO ohm co-axial 
aerial feeder. A. Scott, Dorking. 

The connection of the two separate receivers 
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directly across the aerial feeder would con- 
siderably reduce the impedance into which the 
feeder is working. This might easily result in 
certain defects appearing in the received picture 
and to overcome this trouble the sound receiver 
should be supplied from the feeder v ia a low 
value resistor as shown in Fig. 3ia). Tne 
general arrangement is for the feeder to enter 
the vision channel as close to the first tuned 
circuit as is possible; the resistor is located at 
the input socket, and is joined to a further 
length of co-axiai cable which is taken to the 
receiving chassis. A similiar arrangement 
may be employed to enable two television 
receivers to be operated from the same aerial, 
but in this case a slightly more complex 
arrangement is necessary to ensure that the 
signal voltage is equally divided between the 
two receivers. See Fig. 3(b). The loss in 
signal with this system is quite small and in the 
majority of cases may be ignored. For fringe 
reception, however, where every microvolt is 
important, a matching transformer must be 
employed in place of the resistive network 
indicated in the diagram. The three resistors 
which comprise the matching unit are of equal 
value, and may conveniently each consist of two 
47 ohms components in parallel. The match- 

TO VISION 
channel 

FROM AERIAL 
L 

RC764 

;6sn 

CO-AX TO 
j SOUND CHANNEL 

TO BECEIVEPI. 
3 

240 
24 Q 

TO RECENERS 

Fig. 3. 

ing unit should be enclosed in an earthed metal 
box, and may be located at a suitable point 
between the two televisors which it is feeding. 

TELEVISION PICTURE FAULTS—{continued from page 341) 

Very high voltages appear in some parts of 
the time bases, when operating. They may 
be far in excess of the DC HT voltages applied, 
and insulation becomes very important, 
particularly when one's person becomes 
involved 1 It should also be pointed out that 
misleading voltage readings may be obtained 
at some points; for example, it is almost 
impossible to measure the DC anode voltage 
of the line output valve owing to the presence 
of a sawtooth voltage with peaks rising to 
2.5 kV. 

Linearity adjustment is usually provided in 
the case of line time bases, and occasionally 
in frame time base circuits. Line correction 
circuits usually consist of a capacitor and 
variabie resistor in series, connected across the 
secondary of the line output transformer. The 
components have a fairly low impedance to 
the line frequency and, as a considerable 
amount of current flows, the resistors need to 
be robust and capable of withstanding this 
current without excessive temperature rise. 
Variation of line linearity or picture width may 
be due to a low wattage component in this 
part of the circuit. It should be borne in mind 
that the line amplitude control may affect the 
linearity to some extent, and should always be 
adjusted in conjunction with the line linearity 
control. 

Frame linearity control is obtained in a 
wide variety of ways, probably the most 

common being by means of negative feedback. 
Little general information can be given here 
of how to correct linearity, owing to the wide 
variety of methods in use, and reference 
should be made to the original design. 

Fold-over effects are quite common when 
initially testing time base circuits, and occur 
when some non-linear part of the valve 
characteristic is invaded. It is a good point 
to check the bias conditions of the valve in 
question when this occurs, as it may be due to 
grid current flowing or the valve running into 
cut-off at some part of the cycle. It must also 
be remembered that if the valve has an 
inductive load (a transformer or choke in its 
anode circuit) the actual anode voltage at 
some instant may be far above or below that 
of the HT supply to the valve, and this makes it 
difficult to obtain a clear idea of what is 
causing the fold-over. Examination with an 
oscilloscope can be very helpful if the problem 
is difficult to solve. 

Non-linearity on the right hand side of the 
picture is not usually affected by the line 
linearity control. The values of resistors and 
capacitors connected between the anode of 
the oscillator valve and earth, and the grid of 
the output valve and earth, should be checked 
to see if incorrect values have been used. An 
output transformer with low primary indue-' 
tance or shorting turns may also be responsible. 
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CALIBRATING YOUR OWN 

SIGNAL GENERATOR 

By W. G. MORLEY 

In this article W. G. Morley gives full details of how the signal generator may be cali- 
brated against broadcasting stations, the only extra item of equipment needed being an 
ordinary domestic receiver. He also deals briefly with the avoidance of harmonics. 

THE writer has received quite a few letters 
from constructors concerning the calibra- 
tion of the home-built signal generator, 

including some notes from one or two readers 
who state that they are in no position to borrow 
an additional commercial, or previously- 
calibrated, signal generator; and who there- 
fore find it very difficult to obtain the necessary 
frequency checks. 

Now, although calibration without the use 
of another model may prove somewhat more 
difficult, it is still quite simple if a little care is 
taken. The best method of carrying out the 
calibration, in this case, is to connect the signal 
generator to a receiver, (asshown in Fig, 1 (a)), 
and beat the output of the generator with 
commercial stations whose frequency is known. 
It will be necessary to use an ail-wave receiver 
to obtain sufficient frequency coverage, and 
the usual domestic model should do quite well 
for this. The coupling between the signal 
generator output and the receiver aerial 
connector should, at first, be very loose 
indeed. In many cases it will be sufficient 
simply to position the " hot" output lead 
close to the aerial lead as shown in Fig. I (b). 
Although no direct connection is made and 
only an inch or two of wire projects from the 
screened lead coming from the signal generator, 
there should still be sufficient pick-up (even with 
the signal generator fully attenuated) to cause 
audible whistles to be heard beating against 
the carriers of the stations received. The loose 
coupling is used in order to reduce the risk of 
working on harmonics from the signal genera- 
tor. This point will be dealt with more fully 
later on in the article. 

The next thing to do is to roughly calculate 
the frequency ranges covered by the various 
coils used in the signal generator. If com- 
mercial coils have been used, then it should be 
quite safe to assume that the top and bottom 
frequencies of each range can be calculated to 
an accuracy of, at worst, ± 10%. These 
approximate limits may be worked out by 
calculating the resonant frequencies of the 
coils when paralleled by a minimum capaci- 
tance of, say, SOpFand a maximum of 500 pF* 
(The inductance of the various coils can be 
obtained from the manufacturer's literature.) 

When home-wound coils are used, things 
may become a little more difficult, since it is 
customary to find their inductance empirically. 
Nevertheless, if only rough results are required, 
a value for their inductance may be calculated 
from formulae. A formula for solenoid- 
wound coifs was given on Page 153 of the 
January issue. For pile-wound coils an 
approximate figure may be obtained from the 
following:— 
■ L= a2 n3 

5(3a + 9b + 10c), 
where L=inductance in /iH 

a=average diameter of coil in inches 
b=length of winding in inches 
c = depth of coil in inches 

and n=number of turns 
The dimensions referred to are shown in Fig. 2t 

Using one or other of these formulae it 
should be possible to calculate the coverage 
of the various signal generator ranges to a 
accuracy of better than ± 25% when home- 
wound coils are used. 

Knowledge of the approximate ranges covered 
is of importance when calibrating the signal 
generator, as it greatly assists in ensuring that 
readings which are obviously absurd (and these 
may quite possibly be found!) can be ignored, 

A scale should now be fitted to the tuning 
capacitor of the signal generator to enable 
references of its degree of rotation to be 
obtained. A temporary paper scale and poin- 
ter, the former calibrated accurately in degrees 
from zero to ISO® will do excellently here. 
(See page 359—Ed.) Assuming that the 
pointer is attached to the tuning capacitor 
spindle, a right-angled cross is marked on the 
paper at the point where the spindle protrudes 
through the paper. Fig. 3 shows how, when 

* f= IP6 

2Tr V I-,C, where f=resonant fre- 
quency in kcs. . 

L-—inductance in p-H 
C=capacitance in pF 

and ir=3,i416 
t An article describing the construction of 

home wound coils is in preparation—Ed. 
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the calibration is complete, the various 
positions for each range may be marked by 
drawing lines from the centre to the degree 
calibrations; the final scale is then traced from 
the temporary one. 

When all the above points have been 
carried out, everything is ready for the actual 
calibration. By beating the signal generator 
with stations received on the long, mediu— 
and short wave-bands of the receiver, it will 
be possible to obtain calibration points benveer 
approximately 2,000 and 1,000, 500 to 200. cr: 
60 to IS metres. (The writer assumes tha; 
the constructor is tied down to the resiric-.e: 
range of the average domestic receiver. In 
terms of frequency this gives us ranges of 150 to 
300 kcs, 600 to 1.500 kcs. and 5 to 20 M .- 
Before proceeding further, the generator must 
now be provisionally calibrated against the 
frequencies found within these ranges: if 
necessary, graphs should be used to obtain 
sufficiently " spread-out " results. 

Now, our signal generator will have a 
frequency coverage altogether of, at most, 
100 kcs to 40 Mcs. Therefore, using the 
frequency coverage of the domestic receiver, 
this leaves us with the ranges 100 to 150 kcs, 
300 to 600 kcs, 1.5 to 5 Mcs, and 20 to 30 Mcs, 
uncalibrated. 
Using Harmonics. 

To cover the gaps in the ranges it is necessary 
to use the harmonics present in the output of 
the signal generator. The processes are quite 
simple, but a certain amount of care will be 
needed if good results are to be obtained. 

It is best to start with the easiest part first; 
the gap between 100 and 150 kcs. (It is 
realised that not all signal generators will 
" go down" to 100 kcs; nevertheless, the 
system used here is illustrative of those des- 
cribed later and is therefore worthy of con- 
sideration). To enable the necessary har- 
monics to be received, the coupling between 
the signal generator and the receiver should be 
considerably increased. If necessary, a direct 
connection may be used. 

The signal generator is then modulated and 
set to give a signal (fundamental) whose 
frequency we know from the previous calibra- 
tion to be 280 kcs. The receiver (on the 
long-wave band) is then tuned-in to the signal 
generator. Leaving the receiver alone, we 
then tune the signal generator just below the 
150 kcs reading previously found, until we 
once more hear the modulating tone in the 
receiver. This time the signal will probably 
be much weaker. The new position of the 
signal generator is then almost certainly that 
corresponding to 140 kcs, and we may safely 
assume that we are now receiving the second 
harmonic. 

We then keep the receiver and the signal 
generator (which may remain modulated) in 
step with each other, as we tune down to 
200 kcs on the receiver and 100 kcs on the signal 

v 
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AERIAL/EARTH 
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RC75S 
Fig. i (a) f/oiv r/ie signal generator being 
calibrated is connected to the receiver. The 
coupling capacitor C should have as low a 

value as possible. 
Fig. 1 (b) Sufficient pickup from the signal 
generator will often he possible by simply 
positioning the output lead from the generator 
dose to the aerial lead as shown here. 

generator. During this time we will have been 
able to get more calibrations from stations 
received on the long-wave band of the receiver; 
and, by halving their frequencies we will have 
been able to get further calibration points. 

Utilising harmonics in this way, it is possible 
to calibrate the signal generator over nearly all 
the gaps left in the ranges offered by the 
receiver. However, from the above, it will 
also be seen that two very important points 
need consideration when carrying this out. 
First of all, as previously mentioned, it is 
desirable to know the approximate range of the 
coil in use, so that manifestly absurd readings 
caused by using incorrect harmonics may be 
ignored. Secondly, it is necessary not only to 
get the right harmonic and be able to definitely 
identify it, but also to " hang onto it" once it 
has been found. Little difficulty will be 
experienced on frequencies below 150 kcs; 
but, when the short waves are used for cali- 
bration, the receiver and signal generator 
tuning must both be varied only by very small 
amounts whilst the harmonic is moved along 
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RC759 
Fig. 2. Illustrating the dimensions of a pile- 
wound coil referred to in the formula for induc- 
tance given in the text. 

the scale. Otherwise it is quite possible to 
start with one harmonic and end with another ! 

The next gap—600 to 300 kcs—can also be 
tackled quite easily. The constructor may 
start either by identifying the second harmonic 
of a known 300 kcs signal by receiving it at 
600 kcs and working upwards in frequency, or 
by receiving a known 600 kcs second harmonic 
at 1,200 kcs and working downwards. As 
there may possibly be a change in signal 
generator ranges between 300 and 600 kcs, it 
might be advisable to use both courses and 
check the results against each other. 

The next gap to bridge is the large one 
between 1.5 and 5 Mcs. This may necessitate 
the calibration of one, or more, signal generator 
ranges almost entirely by their harmonics, 
and care must be taken in the original identi- 
fication of the required harmonic, and in 
ensuring that only the chosen harmonic is 
used until calibration is complete. It may 
even prove necessary to guess that the correct 
harmonic has been found, relying on the fact 
that it appears more or less at the point at 
which it should. This will cause no trouble 
in the end, because only low order harmonics 
are used and, when the chosen harmonic has 
been checked at all the different positions of 
the signal generator tuning capacitor, should 
it be incorrect it will give results greatly at 
variance with the approximate wave ranges of 
(he signal generator which we already know. 

It is inadvisable to use harmonics higher than 
the second and third when covering this gap. 
Although the third harmonic of 1.5 Mcs is 
only 4.5 kcs and not 5 Mcs—the lowest short 
wave frequency offered by our domestic 
receiver—the small gap resulting will not be 
of much importance. 
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Using Receiver Oscillator Harmonics. 
All that now remains to be done is to 

calibrate the section from 20 to 40 Mcs. As it 
is obviously impossible to use signal generator 
harmonics to do this, the best method consists 
of utilising the second harmonic of the 
frequency changer oscillator in the receiver 
(assuming the latter to be a superhet, as it 
almost certainly will be.) Only four or five 
checks should be needed, and the process is 
not so drastic as it may at first appear. 

The signal generator, after having been 
calibrated up to 20 Mcs, should have its out- 
put disconnected from the aerial terminal of 
the receiver. The output should then be 
loosely coupled to the signal-grid of the 
frequency changer. As the signal-grid of this 
valve is nearly always the top cap connection 
or as, failing this, a connection to the fixed 
vanes of that gang of the tuning capacitor 
which supplies the signal-grid, may be found 
above the chassis, this process should not 
incur any violent upheaval in the receiver. 
For coupling, a capacitor formed by two 
insulated wires twisted together should be 
quite adequate. 

Let us assume that the IF of the receiver is 
450 kcs. The receiver is then tuned to a 
station whose frequency, let us say for ease of 
reckoning, is 10 Mcs. The oscillator in the 
receiver will then be oscillating at 10,450 Mcs, 
and its second harmonic will be 20.9 Mcs. 
The receiver should then respond to frequen- 
cies from the signal generator of 20,9 minus 
0.450 Mcs and 20.9 plus 0.450 Mcs; i.e. 19.450 
and 21.350 Mcs. These will beat with (he 
signal being received, but to enable the har- 
monic to be kept in step as the frequencies 
above are explored it will be necessary to 
modulate the signal generator. 

If, using this method, the modulation of 
the signal generator canriot be heard, the 
coupling to the signal-grid can be tightened 
until it is. Unfortunately, this process will 
reduce both the sensitivity and the second 
channel rejection of the receiver, and not only 
may it be difficult to pick up the required 
station but it may also be possible to obtain 
incorrect readings. 

An alternative process consists of marking 
or making a note of the position of the receiver 
dial at various points where known commercial 
stations are found. The signal-grid connection 
in the receiver is then broken and the signal 
generator connected straight between signal- 
grid and chassis, if the receiver is set to one 
of these points, enabling an identified receiver 
oscillator second harmonic to be found, the 
receiver and signal generator may then be 
tuned in step, calibrating the generator at 
every point on the receiver dial where the 
known station was previously received. It 
must be remembered that, using this method, 
no beat notes will be heard. However, as the 
coupling is very tight the signal generator 

RADIO CONSTRUCTOR 

Fig. 3. After calibration, the 
actual ranges ma, he marked 
out by laying out each range on 
semi-circular lines concentric 
with the original 0-180 '' re- 
ference scale, aa' to dd' re- 
present the additional scales. 
Lines drawn from the centre to 
the degree calibration pre- 
viously found then cut the 
range scales at points cor- 
responding to the frequencies 
for which degree readings 
were formerly obtained. 

CALIBRATION POiNTS 
ACTUAL SCALES 

90 

ISO 

RC760 

modulation should be audible: the sound of 
the modulation then enabling it to be " tuned- 
in " in the same manner as a broadcast 
station. 

It may have been noticed that, for all the 
methods described above, only actual stations 
are used for calibration purposes. This is 
due to the fact that, although the dial calib- 
ration of the receiver may prove helpful in 
obtaining original rough readings, it cannot be 
relied upon. The tuning scales of some domestic 
receivers, especially on the short waves, will 
often be found to have inaccuracies as high as 
± 10% or worse ! 
Making the Final Calibration. 

When all the various readings have been 
taken they may then be correlated by drawing 
graphs. About seven or eight " spot" 
frequencies on each range should be sufficient 
for accurate results. The frequencies should 
of course, be plotted against the degree of 
rotation of the tuning capacitor. 

Owing to the fact that the capacitance of 
the tuning capacitor does not always vary 
regularly with the degree of rotation over the 
first four degrees or so at the minimum 
capacitance end, it is inadvisable to extend the 
graph at this end further than, say, the first 
six degrees. In addition, frequency checks 
should not be taken beyond this six degree 
position as they are liable to upset the results of 
the readings taken elsewhere. The loss of 
this small part of the scale should not cause 
much reduction in the various frequency 
ranges; and, in any case, for many of the 
ranges, the few degrees of rotation that do not 
appear on the graph may be calibrated after- 
wards against that part of the next range which 
" overlaps," if a suitable receiver is available. 

When the graphs for each range have been 
completed, the scale may be made up as shown 
in Fig. 3 above. Some constructors may 
desire to use their signal generator calibrated in 
degrees only, relying upon their graphs to 
obtain the actual frequencies. This is quite 
in order, of course; but the convenience of 
having a directly calibrated scale soon makes up 
for the time spent in originally marking It out. 

Harmonics, 
The writer has also received queries concer- 

ning the avoidance of working with incorrect 
harmonics when the signal generator is cali- 
brated against a commercial model. (See 
Page 242, April issue.) 

In this case, the main sources of possible 
error lie in the fact that both the home-made 
and the commercial signal generator will give 
rise to harmonics, if the commercial gene- 
rator is a good, well-designed model its har- 
monics will very probably be weaker than those 
given by the home-constructed job. 

There are several ways of eliminating the 
risk of working on harmonics. First of all, 
the constructor should obtain a rough idea of 
the coverage of the various ranges offered by 
his signal generator, as was mentioned above. 
He will then be able to reject any inaccurate 
readings. 

A second and additional method of guarding 
against using harmonics is to reduce the out- 
put of both signal generators until the sound 
given by their beating together is only just 
audible. The harmonics, being weaker than 
the- fundamentals, will then almost certainly 
be inaudible. Should it prove irhpossibie to 
sufficiently attenuate the generators, their 
coupling to the detecting device may also be 
reduced. 
Editorial Note. 

(Of course, from the constructor's point of 
view-, the great snag about this method is to 
know the exact frequency of the stations used 
for calibrating. Also, there may be some 
-difficUi:;. in identifying these stations. All this 
can be eashy solved, by using a copy of the 
"•World Radio Handbook," The latest edition 
which can be obtained from us at 6s. 9d. post- 
paid, covers long, medium and short wave 
stations, an 3 includes the latest frequencies of 

stations as are on new channels because 
of the change in wavelengths through the 
Copen-ace-. plan. Useful information re- 
ga-ding :he latest changes of short wave 
fiequcuues is given every month in our cotn- 
pan;: - oumal. " Short Wave News."—Editor) 
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RADIO CONSTRTJCTO R 

The illustration shows a versatile indicator 
lamp which is being manufactured by The Ami 
Tool Manufacturing Co. Ltd., of 123, Hyde 
Road, Ardwick, Manchester 12. 

This indicator uses a miniature neon lamp, 
and these are available to work on mains 
voltages from 50 to 400. This means that the 
indicator can be used on any mains equipment, 
whereas the ordinary pilot lamp needs a low 
voltage supply which is not always easily 
obtainable. The current consumption is below 

1 mA, which is negligible for all practical 
purposes. 

Yet another advantage is that neon lamps 
are far more reliable than the ordinary pilot 
lamp. An indicator is no use unless it is 
working—and the neon has an average life 
of 25,000 hours. The unit is small, physically. 

COMPONENT 

REVIEW 

and all that is necessary for fixing is a single 
V diameter hole. 

The indicator is supplied in various styles. 
There are three shapes of dome, giving 100, 
120, or 180 degrees angle of visibility, The 
domes are of transparent plastic, and may be 
red, amber, yellow or clear. The ring holding 
the dome can be in bright chromium, bright 
brass varnished, or black bakelite. One model 
has a machined perspex dome which requires 
no locking ring. Yet another has no dome, 
but is fitted with a disc showing numerals, 
letters of the alphabet, or an arrow. The 
latter may be set at any position wanted. 

An illustrated leaflet giving full details, 
dimensions and prices of complete indicators 
and spares, is available from the manufac- 
turers. 

SURPLUS RADIO EQUIPMENT 

described by B. Carter 
In this series of articles it is intended to describe units that 
have (a) immediate application, after some modification 
perhaps, in the amateur world, and (h) to list the contents 
of those units that can best become sources of valuable 
components. This month's unit comes under category " ft." 

Junction Box Type 246 (10AB/6497) 

List of Contents. 
Two " W " type 202 Plugs 12 pins I OH/395 
Two "* W " type ? Plugs, 6 pins I0H/393 
One " W " type 204 Plug, 2 pins (thick) 

1 OH/397 One * W " type 198 Plug, 4 pins IOH/39i 
One Relay 1,000 ohms N 41191 BB lOFB 'fiSi 
One Switch contact. Single pole change over 

N 65828 
One Switch contact. Single pole On/Off 
~ . N 65835 One casing, 6 inches by 6| inches, 2 inches 
deep, enamelled in dark blue-grey. 

358 

If you use " W " type plugs and sockets on 
your equipment, this small unit will provide 
you with some clean plugs—the majority of 
these units are unused—and a relay, besides 
the box which could be rewired to suit your 
own needs. The box is fitted with feet so that 
it could be screwed down, and the lid from 
which all the " works" are suspended is 
fastened to the box by two captive screws 
and pillar nuts. 

■■IK'IVIL* 

RC PANEL SHEET No. I 

'See Ecitoria!) 

SO 40 60 

30 7C 

2Q SO 

90 

IOO 

SO 20 

30 ISO 

ISO 

RC76I 

359 

www.americanradiohistory.com

www.americanradiohistory.com


SMALL. ADVERTISEMENTS 

Readers' small advertisements will be accepted at 2d. per word, minimum charge 2/-. Trade advertisements 
1*1 k?: accePte<l 3* 6d. per word, minimum charge 6/-. If a Box Number is required, an additional charge of If- wilt be made. Terms: Cash with order. All copy must be in hand by the 10th of the month for insertion 
in the following month's issue. 

RADIO CONSTRUCTOR 

PRIVATE 

AMATEUR selling entire stock. Valves, capacitors, 
resistances, and hosts of useful components. Meters 
relays etc. BC454 with vibrator pack, converted for M.W. Also receiver time base etc. Bargain prices. 
SAE for enquiries.—V. Grout, 32 Farnaby Road. 
Bromley, Kent. 

DX STATION for sale. Hambander as new, with 2Smcs 
converter and pre-selector (EF39-EF39) with power 
pack. £16 or offer. Carriage paid.—P Todd, 3 Yard 
Row, Philadelphia, Co. Durham, 

SIG-GEN ex-RAF lOOKc/s - 20Mc/s with crys-cal. 
Perfect. Calibration charts and spare valves. Com- 
plete £6. Conrad AC rim-drive motor 30/-, Sheefi 
P.U. £2.—Bower, 20, Star Lane, St. Mary Cray. 

ELECTRICAL radio television surplus bargain list free. 
Jackson. 3, Terminus Place, Eastbourne. 

R107 No conversions log available for inspection. 
First offer over £8 secures.—G3516, I.S.W.L., 43, 
Strattondale Street, Millwall, London, E.I4. 

CANADIAN Marconi receiver No. 52. 13 valve, 
variable selectivity, crystal check, range l.75-16m/cs 
230 volt power pack, 6v6 output, 8" speaker. £10/10 
or nearest offer.—D. B. Wilson, 102, Tibland Road. 
Acocks Green, Birmingham 27. 

Amateur wishes to dispose of various CRT's, EHT 
transformers, 1355's, etc.. etc., suitable for Inexpensive 
Television. Also complete Time Base and Network 
for VCR97. Clearing cheap as space is required. 
Also Atkinson coil Pack, RF-mixer-oscillator, 5-2,000 
metres, with circuit, £4.—A. Torrance, 13, Bryanston 
Mews West, London, W.t, 

WANTED. 813 holder. For sale 12 inch Magnavox 
66 Speaker, with A.C. power supply. Buyer collects. 
£3. G2ATV. c/o Radio Constructor. 

TRADE 

G6MN for the " best" QSL's and approved log books, 
send for samples : G6MN, Bridge Street, Worksop, 
Notts. 

HAMTUNE Communication Receiver CC150. It will 
pay you to write for technical information about this 
finest of modern receivers. Price and specification 
list for 6d. stamp.—Hamtune Communication Re- 
ceivers, 10, Elm Street, Wellingborough, Northants. 

BOOKBINDING. Volumes of Radio Constructor and 
Short Wave News fully bound in cloth, Gold lettering, 
Sprinkled edges. 7/6 post free. Rates for other 
publications on application.—G3AGR, 19, Helmsdale 
Road, Streatham, S.W.I6. 

USE THIS FORM FOR SMALL ADVERTISEMENTS 

PRIVATE RATE 
PER 

WORD 
Minimum 2/- 

Terms cash with order. Payment should 
be made either by P.O., M.O. or cheque, 

crossed and made payable to 
ALDRIDGE PRESS LTD. 

TRADE RATE 
PER 

WORD 
Minimum 6/- 

. 

To the Advert/sement Aionager 'Radio Constructor', Aldridge Press Ltd 
15 Charterhouse Street, London, E.C.I 

Please insert this advertisement under the heading for ....insertions 
1 enclose remittance s. d. If Box No. required ? (1 /- extra) 
NAM E  
ADDRESS     

" INEXPENSIVE TELEVISION " has now been re- 
printed and cfltafSEd to 48 pages with illustrations, and 
gives full ot-l. ' converting various ex-Gow.. Radif 
Units to TekuMua- Send only 2/9 fo a copy, aad foil 
price list of c — ?■ ncni pans. 

RECEIVER- R.I355. one of the units spec " cc - 
above. Cc— .-;c *iih all valves. ONLY 55 - -cc 
etc., 7/6). 

RF UMTS TYPE 25 for use with the R :-55 r 
London Area reception. ONLY 17/6 (postage 1 6L 

RF UMTS TYPE 26 for use with the S -55 " ■ :he 
Sulton Colcfeid station are now al' sold. r-_ can 
supply one of the other RF units v.;-.- . _ 
modification which has been exhaust;-, r • r-tcc some 
70 miles from the transmitter. BRA.ND NEVs jn, 
CARTONS, ONLY 25/- (postage : - 

THE 194 l.F. STRIP. Ano:r.- ■ ; - > -r^c.ncd 
in the above book for convcrsicn • >: _ - ■ ; r. tor 
both stations, A first clas? I F - = ■ *r irerrxmcoiis 
"gain" this is complete - * _ r- — r^-rcs 
18" X 5" X 5" BRAND NE* IN_45 r -ce 
etc., 2/6). 

TRANSFORMERS for " li ipfThr Tdcvisioo" 
have been specialas fo ; mc Bases 
and Vision Trans .-n-c -f -.-Ff n 160 ma. 5s 5a. 6.3v 
6a, 6.3v 3a. ONLY 36 -. SOUND RECEIVER Trans- 
former 25O-0-250v lOOma, 5v 3a. 6.3v 63. ONLY 27 6. 
E.H.T, Transformer for VCR97 Tube 2-0-2v. I.la, 2-0-2v 
2a. 2.500v 5ma. ONLY 30 POSTAGE 1/6 per trans- 
former, please. 

MAGNIFYING LENS for 6" Tubes. First grade oil 
filled. ONLY 25/- (postage 1/6). Also available in 9" 
size ONLY 65/- (postage etc., 2/6d). 

U.E.I. CORPN. 
The Radio Corner. 138, Grays Inn Road, London, W.C.I 

{Phone\ TERminus 7937) 
(Open until I p.m. Saturdays, we arc two minutes 

from High Hoi bom, 5 minutes by bus from Kings Cross.) 
We shall be closed from August 8ih-15ih. 

Cash with order please. Print name and address clearly. 

USE BLOCK LETTERS 

iOOO's and 1000's 
of "VERiES" and 
SWL/Q5L CARDS 

hove been supplied for Hams in 
many Countries by: 

G6MN 

who knows your requirements 

Printer of QSL'S 
since 1925 

Send for Samples to 

G 6 M N 
CASTLEMOUNT, 

WORKSOP, NOTTS. 

E'SKW 
VJttf Wot£ci at rne wmza. at ^ feed IONS DtSTANCS 
youkfiUigetiti/Mt* foutio facefiturn * 

PBOSASLYmSMAUEST 
OfitVAmSHORr-WAVI RADIO IK THE WOfilD 
USING STANDARD PAH73 
WITH BANOSPREAO 
TUfflNG DEVICE. 

. cammi 

, MOHEY -COSTS OHlYl ZTBACK 
********** SENT OK APPfiOVAl 

BAOIO 
CGpyrf is* 

m 

JOH iwoiiiis^agssiisaas 

"The World Radio 
Handbook for Listeners" 

(Latest Edition [1949]) 
is still available 

PRICE 6s. 9d. 
POST PAID 

The Amalgamated Short Wave Press 
57 Maida Vale, London, W.9, Ltd. 

il/lasiir 
POCKET i 

s«tA 

THE 

TRIMMER 

KIT which 
no amateur or pro- 
fessional radio or tele- 
vision engineer can afford to be without. 
Cofltains : 
1 Eac Trimmtr. 1 Side Trimmer, 1 Yaxlcy Switch 
r-r-"-* Adjortcr- I Low Capacity Trimmer. 1 Screw- 
driTir. 1 Set of feeler gauges. 1 Set of six box spanners 
frotr. 1 so S B_A. 1 Set of four spanners from 0 to 8 B-A. 

-' ansit black crarkle finish metal case 
Order fross : 
J.& S, NEWMAN Ltd. 1?° N.W.I. Tel: Euston 5176 
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