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RADIO CONSTRUCTOR 

■ THE MODERN BOOK CO. 

HADIO SERVICING-THEORY AND PRACTICE. A. Marcus. JS,. PostM M 
THE THEORY AND DESIGN OF INDUCTANCE COILS. B/ V. C; Wetsby. IB.. Fostaso 9d 
A HOME BUILT FM RECEIVER, By. K. R. Sturley. 4S. id. Postssa 3d. 
TELEVISION SERVICING MANUAL. By. E. N. Bradley. 4S. id. 3d. 
THE RADIO AMATEUR'S HANDBOOK. 1550 Edition. By A. R, R. L. IDs. Postage 9d. 
ANTENNA THEORY AND DESIGN. By H. Paul Williams. Vol. I. Us. Vol. 2, 
THE PRINCIPLES OF TELEVISION RECEPTION. By A. W. Kten. 30s. Possace Sd. 
TELEVISION EXPLAINED. By W. E. Miller. Ss. Postage-Id. 
GUIDE TO BROADCASTING STATIONS. By " Wireless World," Is. id. Postage 2d. 
REFERENCE DATA FOR RADIO ENGINEERS. By W. L. HrPhersoe. Ss. Postal id. 
RADIO VALVE DATA. Compiled by "Wirclass World," 3s. id. Postage 3d. 
OUTLINE OF RADIO. By H. F. Pcnrose and Others. 21s. Postage 9d. 
THE ELECTRONIC MUSICAL INSTRUMENT MANUAL, fly A. Douglas. IBs. Postage id 
PRACTICAL WIRELESS SERVICE MANUAL. By F. J. Camm. 8t. id. Postage Sd, 
NEWNES TELEVISION MANUAL. By F. J. Camm, 7S. id. Postage 4d. 
INEXPENSIVE TELEVISION, No. 4. By A.S.W. Press, Ltd. 2s. id. Postage 2d. 

We hove tfie finest schction of British and American radio books in the Country. 
Complete lists on Application. 

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

PADD1NGTON 4185 

Sliort Wave Xt'ws 

is a monthly jonrriB! which deals with all 
aspects of short wave radio. The con- 
structional side describes short wave 
receivers. transmitting equipment, 
aerials, test apparatus, etc. The amateur 
and broadcast bands are covered En 
separate articles, each contributed by an 
enthusiast in each sphere, and there is 
usually an illustrated description of an 
amateur or commercial station. Inter- 
national Short Wave League activities 
are exclusively recorded in this magaiine, 
and a number of competitions are run 
for the benefit of readers. Now in its 
fifth volume, Short Wave News is 
obtainable from local booksellers at 1/3, 
or may be subscribed for at 16/- annually. 

Amalgamated The 

Short Wave Press Ltd. 

57, Maida Vale, London, W.? 

Come to SMITH'S of EDGWARE ROAD 
the friendly shop for all radio components 
We stock eyeryihing tile conslructor needs—our 25 yeacs 
eypenence of fiaiidling radio (mrts and accessories enables as to se/ect tne fcest of the regular lines and the more uteful 
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 PluKS and Sockets 
Metalwork and Bakelite Aerials and Insulators Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Meta| Rectifiers Panel LiBhts and Fuses 
ileevmg, Nuts and Bolts, Ta3s. Clips, Groin mats and 
aJI other bits and pieces 

NOTHING TOO LARGE- 
NOTHING TOO SMALL 

Everything you need under one roof—Including alt the parts 
specified for the popular "Vtewmascer1' Home-builc 
lefevisor, both London and Birmingham models 
Send for list of our 4'Electro-Voice'' range of Transformers 
and Chokes— As good as the best, yet cost little more 
than the cheapest! ' (No general catalogue available), 

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

Hours 9 till 6 (Thursday, ] o'clock *lear . U^w^rc Road Stathnf. *akerloo 
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lOOO's and 1000's 
of "VERIES" and 
SWL/QSL CARDS 

hove been supplied for Hams in 
mon/ CoL/ntnes by: 

G 6 M N 

who knows your requirements 

Printer of QSL'S 
since 1925 

Send for Snmp/es fo 

G6 M N 
CASTLE MOUNT. 

WORKSOP, NOTTS. 

ADCOLA 
{Megd. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg, Design No, 860302 {Brifis/?, U.S. and Foreign Pnte/i/s) 
Designed for wireless assembly and main- 
tenance. Supplied for all vole ranges from 6/77 
to 230/2SOv. High Temperature, Quirk 
Heating, Low Consumption, Light Weight. 

3/1:6" Dia, Bit Standard Model 22/6 
1/4" Dia, Bit Standard Model 25/0 
3/16" Dia, Detachable Sit Typo 30/0 

Sole Manufacturers: ADCOLA PRODUCTS LTD. 
Registered Offices:— 

Alliance House, Caxton Street, S.W.I (MAC.4272) 

THE BASIC SUPERHET 
This book describes the construction of a simple 
superhec receiver. "Centre Tap" also describes 
suitable extensions, such as Adding an 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 I/-, Postage 2d, 

Amalgamated Shor t Wave Press Ltd. 
57 Maida Vale, Paddington, 
London — W.9 

Telephone: CUNningham 6518 

UESK REOO. 
*TheWm£ct at y, ^<dwH0Di$TANa 

g&lm 
t fit PJ103ABIVSMALLEST g?* C«EVAlV£S.Wr-WAVf . radio i» m woaiv 

lels& 0511(5 PW3TS 
S9 Str /C WITH BAHDSPREAO 

fSWBs nfMOL 
B "STeeate moxtv —COSTSemvlHwR 
tv.L* i W.JM. fsrlTtACK 
""'SiKr'" WAwTte Sfjfi ON APPEOi'Al 
JCilS 

The latest (1950) Edition of 

THi; WOKLD RADIO 

HANDBOOK ior jLISTENERS 
will shortly be available from us 

PRICE 6s. 9tS. Post Paid 
The 

Amalgamated ShortWave Press Ltd. 
57 Maida Vaie, London, W.9 

METAL WSMtM 
with a difference! 

if you want a woll-made, 
attractive and robust 
cabinet for that receiver or 
transmitter; if you need a 
chassis for a modulator, 
amplifier or converter: in 
fact, if you need any 
metal work 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 and address of nearest agent, contact— 

j j. PHiipm mm 
(E, J. PH1LPOTT) 

Chapman St., Lough borough 
Telephone: 2864 
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The Wolf Cub fs more than an electrrc 
drill—it is the power unit of afl the kits 
you see illustrated. Once you own the 
'Cub' a small additional outlay enables 
you to widen the scope of your activities 
to the extent you desire. Think of the 
economy and the new profitabto pleasure 
that will be yours ! There's never been 
anything like it before! 

WOLF CUB 
HOME CONSTRUCTOR 
ELECTRIC DRILL 

Cub 
HflHEtONSTflllCTDfl 

* ELECTRIC DR1U 
also 

POWER UNIT 
TO ALL THIS EQUIPMENT 

vT ■Sv ■iWi T. 

-s 

our too/ 
sr today 
'! details 
tc to - 

★ LOW PRICE CONVERSION SETS 
Converts Wolf Cub or any Kit to 
form complete Home Constructor 
Equipment at attractive low prices. 

WOLF ELECTRIC TOOLS LTD., PIONEER WORKS 
HANGER LANE, LONDON, W.S Tel.: PER 5631 4 

RADIOGUIDE CIRCUITS 
Tlicic famouf; rrianuscrlpts are the finest ever 
published for the Home Constructor. They 
contain at least 9 large pages of step by step 
wiring diagrams, component layout, detailed 
instructions etc., and all components, ready 
punched chassis etc. are available separately if 
required. NO TEST GEAR is required as all 
Coil Packs, I.F. Transformers, Frame Aerials 
are supplied ready aligned and air tested, the 
construction of these efficient receivers thus 
being |usc a matter of assembly. 

MODEL MB42, Combined AN Dry Battery and Mains Portable 4 valve 2 Band Superhet. 
Battery or AC/DC mains at the fiick of a switch! 
Manuscript 5/- 

MODEL BP42. All Dry Portable 4 Valve 
2 Band Superhet. Manuscript 3;'-. 

MODEL PP42. Personal Portable S" x 5" x 4"; 
4 valve 2 Band Superhet. Manuscript 3,'-. 
Also AC and AC/DC Supcrhets, 3 Band 

2/6 each 
STOP PRESS! Just released. THE 

"BUDDY" PERSONAL PORTABLE, 2 Band 
4 valve superhet, ultra modern cabinet, for All 
Dry Batteries and AC/DC Mains! 8^ x 6" x 5". 

Manuscript 5/- (Photo on request) 2£d. 
stamp brings full details all circuits. Radio, 
and Tape Recording Components lists. 

BURLAND 
RADIO ACCESSORIES, 
Car I ton Terrace, Pomlade, Sussex. 

inexpensive 

Television 

The fourth in our popular Data Book Series, this 
publication describes the construction of television 
receivers from ex-Govt. surplus equipment, 
which is cheap and easily obtainable. This book 
was published in its original form some twelve 
months ago, and sold 40,000 copies. With its 
aid, televisors were built which operated far 
outside the normal service areas, and in all parts 
of the country. 

The new edition, which is double the sIto, gives 
a much wider choice of equipment suitable for 
conversion, and will be equally popular with all 
television constructors. 

PRICE 2 / 6 (post 2d.) 
from your heal supplier or direct from 

AMALGAMATED SHORT 
WAVE PRESS LTD. 

57 Maida Vale, Paddington, London 
W.9 

Thonc: CUN, fSIB 
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Simpk" Valve Volt racier, by T. 
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Radio Miscellany, by Centre Tap - 7S 
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World Upside Down 
Did you notice in our last issue thai (be 

illustration heading this page was upside 
down'.1 Purely co-ind dental, of course, it was 
emblematical of the state in which publishers 
found themselves as a result of the printing 
trade dispute. Looking on the brighter side, 
thougffl it could also represent our endeavours 
to cater for our hobby by approaching it from 
all angles. 

Edilortul 

Radio Shows 
During this past momh, the National Radio 

Pxhibitiou has been held at Castle Brcmwicb. 
Before the war, this show used to be well 
attended by radio conslructors and experi- 
menters, for they could be certain of a fair 
number of exhibitors who were interested in 
meeting their requirerfients Today, the 
position is not so satisfactory, and those of 
us who altcnd do so mainly in the hope that 
we might get some ideas which we can develop. 

However, the short wave enthusiast is still 
being catered for by (he Amateur Radio Exhi- 
bition. Organised by the Radio Society of 
Great Britain, the show will be held this year 
at the Royal Hotel, Woburn Place, London, 
W.C.I., from Wednesday, November 22nd 
to Saturday, November 25th. We shall be 
pleased to sec you at Stand 4. 

CAR QRM. 
In his excellent speech opening the Birming- 

ham exhibition, the Lord Mayor of Binnmg- 
ham laid special stress on the need for sup- 
pression of interference from motor vehicles. 
A good example has been set by Birmingham 
itself in this respect, as all municipal vehicles 
have already been iitled witli the necessary 
equipment. There is a saying 10 the effect 
that what Birmingham thinks today, the rest 
of the country thinks tomorrow. Let us hope 
that this still holds true, 

G2ATV, 

NOTICES 
TtIF, CONT1-.NTS of thb TTii'.gri/.inJ arc strictly copyrisht aad ntay not ho rcpr.oduceg 
without obtainitnt prior permission from the Editor. Opinions expressed by contributors 
are not necessarily those of the Editor or proprietors. 

THE EDITOR invites original coiuribihions on con- return. Each item must bear the sender's name and 
struction of radio subjects, AH material used will be address. ^ 
paid for. Articles should be clearly writlcn, preferably COMPONENT REVIEW. Manufacturers, pub- 
lypewruten, and photographs should be clear and sharp. lishersT etc., are invited to submit samples or information 
Diagrams need not be large or perfectly drawn, as our of new products for review in this section, draughtsmen will redraw in most cases, but relevant infor- ALL CORRESPONDENCE should be addressed to 
mauon should be included. AH Mss must be accom- Radio Constructor, 57, Mttida Yale, Paddipgton, London, 
panicd by a stamped addressed envelope for reply or W.9, Telephone: CUN. 6518. 
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74 RADIO CONSTRUCTOR 

I A Simple 

I 

VALVE VOLTMETER 

by T. HATTON 

THE yalve-vcilimeler is a rather (errifying 
affair to the average constructor. A 

home-built one needs careful cons:metior. and 
high grade components, and the trouble and 
expense arc rarely justified by the results. It 
is, nevertheless, a very great asset. Consider 
the;case of a high gain amplifier using EF39's, 
which refuses to work properly. In a proper 
examination of such an amplifier, it is necessary 
to know the working screen voltages. If an 
ordinary voltmeter taking, say, f mA for full 
scale deflection (FSD) is used to measure this 
voltage, the reading of the meter wilt lie about 
20% of the true value or even less, since the 
increased voltage drop across the decoupling 
resistor caused by the relatively high consump- 
tion of the meter will result in a very low 
value of LIT on (be screen grid. The obvious 
solution to the problem is to reduce the 
current taken by the meter to read FSD. 
One of the simplest ways of doing this is to 
arrange for part of the voltage to be measured 
to influence the bras of a valve. Then the 
anode current of the valve will change, and the 
change may easily be measured on a fairly 
insensitive meter. 

In current practice, it is usual for the meter 
used in conjunction with the valve to be as 
sensitive as is pradical, so that a very small 
change in bias may be measured with accuracy, 
and also so that the valve may be operated 
on a small, quite linear part of its " la - Vg " 
curve (i.e., its mutual characterislic). For 
most purposes, however, an ordinary meter 
is fairly accurate, and the valve voltmeter may 
be pruned of its expensive luxury fittings, and 
its cost reduced to a minimum, whilst retaining 
the advantages of practically negligible current 
consumption. 

This mstrumem is battery operated, which 
lias the considerable advantage of being ready 
for use as soon as il is switched on, at the cost 
of a slight loss of accuracy as the batteries age. 
These are not expensive, however, as the HT 
is supplied by two ordiuary GB battcncs. 
'(he valve used is the ex-government type 
VR.21, which is the equivalent of the Cossor 
2101.1'. and is readily obtainable as surplus. 
The meter is a fairly sensitive one, being 
0 500 ij.A FSD, but these again arc easily 
bought as government surplus for about 7/6, 
and may clearly bo recognised by the appear- 

2 VOLT ACCUMULATOR 

soriwi 
PofluETER i 

TO INPUT 
OF F1GJ 
VIA 0-\ 
"/A METER 
IF POSSIBLE 

0-3 VOLTS 

//£. 3/ Showing how to calibrate the valve 
voltmeter. 

C4 
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RADIO CONSTRUCTOR 75 

INPUT 

R5 

R3 

9V 
R2 

HT-T ; ;-7W 
VRJ ROTARY 

H 

RANGE   I VI 
SWITCH 

SWI 

SW3 R6 9 V 
"6V 

r -9V ■^r GB- 
SW2ZX 

r 
IT 2 V 

Figf I. Circuit of the vahe-vultnu'ler. 

COMPONENT VALUES 
RL 1.8 M O JW h 10% VR2, 25k Bpof, 
R2, 10 M 11 -J-W -j_- 10% VI, VR21 (Cossor 210LF) 
R3r

t 10M □ f 10 M H j W each, in series, M, 0—500 ;j,A PSD, V dlain, 
± 10% Swl, Single pole 6 way Yajiiey 

R4, 200 k O |W ± 10% Sw2, DJJST switch. 
R5, 20 k O i \V 4 20% Sw3, On A)if toggle 
R6, 56 k Q iW ■ 20% HT, 2x 9v GB batteries 
VR1, 10 k H pot. LT, 2V jelly add accumulator, abt, 15/AH rate. 

ance of the dial. This is black, with two 
scales, 0 600 and 0 ■ 15 volts, in kiminous 
paint. This, of course, means that the 
calibration will have to be made in white 
paint, as it is not practical to paint the scale 
while without first removing all the hlack 
background. This is a, rather difficult job, 
so it is best to do the painting, with a fine 
camel hair brush, leaving the scale plate in 
position. 

The resistors used in the construction of the 
meter need not be of greater accuracy than 

: 10%, since a high standard of accuracy has 
not been aimed at. 

The layout and construction are not critical, 
since the meter is only to be used for DC 

measurements, but the constructor is advised 
to use a jelly-acid type of accumulator as a 
source of LT rather than a dry cell. The 
accumulator forms a reliable source for 
checking the calibration (by Sw3) since its 
own terminal voltage may reasonably be 
regarded as being from 1.9 to 2.15 volts, and 
also because it docs not give the variations in 
heater current and consequently in emis- 
sion— that (he dry cell docs. The layout of 
the original instrument is shown in figure 2, 
and is perhaps unusual in thai all the com- 
ponents are fixed to the back of the panel. 

The view shown is of the back of the panel, 
and may be redrawn full size as a template for 
drilling and cutting (he ebonite. It is prefer- 
able to use ebonite rather than aluminium for 
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76 RADIO CONSTKUCTOK 

CLEARANCE HOLE FOR 
METER APPROX i'DIA 

\dia 
VRI sr\S 

¥dia 

© RANGE SW 
SWI v 

% 01A 

SW2 5W3 
^aDIA 
/ 

H-'vrj 
TERMINALS FOR TEST    

LEADS BASEBOARD MOUNTING 4 PIN EBONITE VALVE HOLDER 

C3 
BACK VIEW OF PANEL 

Fig. 1: l.ayoitl Arrangemeitl 

the panel, since e bom to improves The general 
insulation of the meter. 

When complete, the instrument fits into a 
wooden box at least 4'' deep (this is the 
minimum depth to clear the valve,), with a lid 
about if; deep to accommodate the test leads. 
The panel docs not completely till the box, 
leaving a space about 2" wide above the meter, 
to house the accumulator and two grid bias 
batteries. It may be necessary to lurn the 
grid-bias batteries on one side, to clear the 
jelly-acid accimmlalor, if this happens to be an 
exceptionally large one, fhc box used in 
the original instrument was the surplus transit 
ease (RAF) of the crystal monitor type 2, hut 
these do not seem to be very plentiful. 

Calibration 
When the instrument is completed, it is 

necessary to calibrate it. The scale must first 
be painted out, as has been described, then the 
circuit of fig, 3 should be briefly hooked up. 
The voltmeter involved .should be the best 

obtainable at the time. 
First of all, make sure that the battery plugs 

are all in the correct sockets, and that the 
range switch is on 2 Volts Sw3 must be 
left normally open, unless making the approxi- 
mate voltage check previously described. 
Then with ,Sw2 switched on, and the input 
voltmeter of fig. 3 reading 2 volts input, 
adjust VRI for FSD. Then VR2 is adjusted 
for zero with 0 volts input, and then VRI 
again altered for FSD on 2 volts. The inter- 
mediate points may then be calibrated by 
rotating the potentiometer of fig. 3, and noting 
the voltmeter readings, marking these off 
on the valve-voltmeter scale with a pencil. 
It may be found impossible to reach FSD 
with only 2 volts input. In this event, the HT 
positive tap should be moved to the next plug 
up the " HT " battery. 

If possible, a 0 — 1 mA meter should be 
inserted in series with the positive input 
terminal of fig. I. This will then deflect 
slightly to show about 15 yA. This is a proper 
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RADIO CONSTRUCTOR 77 

value. Any greater grid cuiTent will indicate 
that the vaive is slightiy " soiland is 
consequently not suitable. Grid current may 
be permitted, however, tip to about 30 (tA. 
It is best to try out all the battery valves 
available and select the one which passes the 
least grid current. 

In the calibration of" the original instrument, 
a graph was made of the readings given by the 
original meter in the valve-voltmeter, against 
the true voltage input, to give the constructor 
a guide as to the linearity of the scale. It will 
be seen from the graph that this, is extremely 
linear, except at (he low voltage end, where it 
is very open. This is in marked contrast to 
the normal cheap type of milliammeter, whose 
scale is cramped at the low-current end. For 
this reason, if was decided to give each voltage 
range a liberal overlap onto the next, although 
such a course was not essential. It has the 
advantage that readings of extremely low 
voltages are possible. 

In use, the instrument gives reliable, and 
surprisingly accurate indications of the voltages 
existent on the screens and anodes ol R- -C 
coupled amplifiers, and may be used for all 
normal voltmeter applications. 

It is practically impossible to damage it 

The Cover Photo 

shows the neat and compact appearance 
of the Valve Voltmeter described in 
this article, as bniif by the writer. 

electrically. Where an ordinary voltmeter 
would be burnt out by severe and prolonged 
overload, the worst damage that the valve 
voltmeter can sustain is a bent pointer, which 
may be straightened out with care. 

The voltage ranges on the original were 
found to he snffkienl for normal use, but 
further ranges may be derived as follows; the 
resistor required to be added in the same way 
as Rl, R2, R3, etc., is Rx: - (Vmax x 100,000) 
—200,000 in ohms, where Vmax is the maxi- 
mum voltage of the range rcqnired. 

it was not considered necessary to extona 
the range of the instrnmenf beyond 200 volts, 
especially in view of the dilXicnity of obtaining 
the rather high values of resistor required. 

2-0 

i-6 

1-6 

\-4 

m TRUE 
voltage 
INPUT l-O 

■8 

■6 

■4 

■2 

O 

CONCtTlONS GB-3V. HT7-5V. 

5 10 
READING ON METER FOP ORIGINAL 0-15 VOLTS SCALE 

C5 
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Radio Mis cell any 

' Detector " Vans 
J. suppose many readers are amused whenever 

they hear accounts of the drives by the Tost 
Office Rngineering staff on " pirate " fisteners— 
those forgetful .souIs who fail to remember to 
take out receiving licences. 

The solemnity with which the announcers 
read the item in the news bulletins, when 
reporting the usual rush on the local Post 
Offices, always seems to me to conceal a 
veiled threat of further ■ raids'. Perhaps (he 
effect on other districts is sakitory. 

It is surprising what wonders the lay public 
attributes to these mysterious detector vans, 
probably because of a combinalion of vague 
memories of the variety of uses to which radar 
has been put, plus a little imagination. To 
the guilty, the 'scenting out' of imliccnscd 
receiver?, probably seems child's play to appar- 
atus which can locate submarines, penetrate 
darkness and fog, reveal minefields and plot 
the approach of hostile aircrafl. Credibility 
is heightened by an overdose of " scientific " 
cartoon strip stories and cheap fiction, so 
beloved by those who can read only simple 
words. 

It is signilicanl how ctTective these raids arc 
in the poorer districts. Nothing happens in 
the street without it being watched by a score 
of inquisitive eyes, and those who do not 
actually sec the ostentatious display of 
" detection " arc soon warned by bush tele- 
graph rumours which fly over the backyard 
fences. 

1 have never discovered what steps, if any, 
are taken to shake up Ihe better-class areas of 
suburbia, where rumour Would take a fortnight 
to travc) past four houses. Perth a ps there are 
not enough pirates in those areas to make the 
chase worthwhile. 
The Good Old Days 

Thinking of piracy brings back memories of 
die good old days when broadcasting was in 
its infancy. There were icgions of them. At 
first they were incredulous and later tickled to 
death because they couldn't get a licence! 
The amazing part of it was that it went on for 
many moons while they openly used Iheir 

receiving apparatus'. 
When it was at last decided to issue them 

with licences, nothing was said about the 
arrears and, needless to say, thev didn't press 
the subject. 

Broadcasting in this country had a slow and 
tortuous birth. Officialdom dithered and 
delayed. The higher the olllcial circle, the 
less it was realised (hat broadcasting would 
soon svyeep (he country by storm and hecomea 
part of daily life. The example of America, 
where I hey had-two years start of ns, should 
have been sufficient (o convince even the most 
obtuse. 

When after prolonged negotiations regular 
broadcasting was commenced, a form of 
licence was devised which made it a condition 
that the receiver to he used was one mann- 
faeturcd by a member of the British Broad- 
casting Company. As more or loss every radio 
manufacturer was a member, this, apart from 
the royalty payable, seemed a pleasant enough 
arrangement, the idea being to exclude foreign- 
made receivers and components. 

High officials, with their usual narrow 
outlook, estimated in their wisdom that tire 
number who would he able to make their own 
receivers would be very small, and (.hey would 
he adequately covered by an " experimental " 
licence. This was lo cost the same as a 
Tisleners licence, ten shillings. 

Old timers will remember just how simple 
those home-made sets were. A crystal and a 
tapped eoil and Bobs-your-Uncle! 

In a couple of months, it was found that of 
the first I v.OOO licences issued, a third of them 
were Experimental, and the ratio threatened to 
grow lo (darming proportions. So the issue 
of Experimenttd licences was prompt!y sus- 
pended, and it was announced that they would 
only be granted in eases where the Post Olfice 
was reasonably satisfied that the applicant was 
an experimenter and actually making his own 
set — not simply hooking up ready made 
components. Phis would he about January, 
1923, arid the home constructor gaily applied 
for an Experimental licence and within a few 
days received a postcard acknowledgment. 
He then merely sat tight while the P.O. made 
up their minds whether to classify him as an 
"experimenter" or a "hooker up-pcr 

1 certainly never heard of a case whore 
anyone was classified as one or the other. 
Things dragged on while the issue of a third 
form of licence for constructors at a cost of Jtl 
was discussed. 

The constructor, as (here was no licence to 
meet his case, was forced to remain a pirate. 
Needless to mention all his pals, as they too 

www.americanradiohistorv.com www.americanradiohistory.com

www.americanradiohistory.com


RADIO CONSTRUCTOR 19 

became interested in this new hobby, took 
good care that they also became piratosl 

ll was reliably estimated that within three 
months the ranks of the pirates had swollen to 
200,000, made tip of an Unknown proportion 
of bona tide constructors plus the smart guys 
who simply evaded payment. 

Over eighteen months elapsed while it was 
being decided at high iovcis whether the fee 
for a constructors licence should be 15s. or £1. 
Eventually a uniform licence at IDs. was 
started in July, 1924, Jt was stated afterwards 
that nearly a quarter of a million " pirates " 
stepped up to take out licences within ten 
days, and no charge was made for the past use 
of their receivers. They were the genuine 
constructors - the smart guys came along 
more gradually. Perhaps they even held out 
until the mysterious ''detector" vans descended 
on their districts! 

in Antwerp in 1880. By 1894, the Electro- 
phone Company were operating in London 
and connecting subscribers to theatres and 
churches. Similar services were stalled in 
other parts of the world, and some of the 
programmes even included news bulletins. 

I believe the first instance of relaying broad- 
cast progntmnies was in a Hampshire village 
in 1924, where a radio dealer, who also ran a 
local cinema, used a self-built receiver for the 
purpose. Finding that several loud-speakers 
connected at a distance of a half-a-mile gave 
satisfactory reproduction with but little loss 
of power, be connected them up to the houses 
of a few friends, it panned out well, so he 
decided to develop the system on a commercial 
basis. 

Over two years later the G.P.O. found out 
about it, and promptly pointed oul that the 
whole business was clearly ' agin the law 
It was most certainly a contravention of the 

r    —  1 

I CENTHE TAP talks about 1 

j DEIECTOK VAX'S - HAIttV IKENtBS - W1RE1I BttOADCASTlNft j 

Wired Broadcasting 
Only the statistically minded will have 

realised the growing importance of wired 
radio. Its subscribers have grown from a mere 
handful, until to-day there are over a million. 
Many advocates have put forward a case for 
the development of systems using the normal 
telephone wiring, or even the mains, for pro- 
gramme distribution. B.B.C. officials take 
more than a passing interest. In fact, they 
have been known to urge that the Corporation 
itself should enter the held of Relay lixciiangcs, 
and the question always pops up whenever the 
congestion on the broadcast bands is discussed. 

In the early days the B.B.C. vigorously 
disapproved of relayed radio, particularly as 
the number,of subscribers began to rise. The 
Relay exchanges sometimes used sponsored 
programmes, and in doing so threatened thai 
august body's programme monopoly. Of 
course, they put it a little more diplomatically. 
The relaying of programmes must be "con- 
trolled", was the cry - they might be dis- 
ruptive of the spirit and intention of the B.B.C. 
charter and change the general trend of their 
programme policy. 

Perhaps (he first instance of the distribution 
of programmes by wire was over a distance of 
a coitpic of miles, from one cafe to another. 

licence, and a possible infringement of the 
Telegraph monopoly. The cat would have 
been among the pigeons and the life of relayed 
radio might have been brought to a speedy 
end, but for a strange circumstance. Permis- 
sion lo reldy programmes had already been 
granted by the local main Branch Office! 

Finally it was agreed to licence such under- 
takings, and new Exchanges sprang up all over 
the place. Bit by bit restrictions were intro- 
duced, and since 1959 they have lived under 
the threat of compulsory purchase. 

It is curious to look back on the history of 
wired programmes and to note that, althougli 
it preceded radio broadcasting by so many 
years, _ its possibilities were never widely 
appreciated. The Electrophone Company and 
similar concerns never appear to have had 
more than a comparatively liny number of 
subscribers, ft remained for radio to demon- 
strate wiiat a large potential audience there 
really was for a comprehensive form of home 
entertainment. If we arc to look upon radio 
as being nothing more than entertainment, 
wired radio may yet prove the solution lo the 
fierce competition of tire over-populated 
broadcast bands. Real radio may then be 
confined lo the propaganda which the various 
Powers insist on showering upon the rest of 
the world. 
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intercom Systems mri 

by J. R. DAVIES 

LAST month wc iiisGUSScd various mean5 
of connection and switching which would 

enable an intercom system 10 be used as a 
master unit with remote stations. We also 
discussed another type of installation which 
would allow each station on the system to 
call another station without the necessity of 
a master unit at all. 

Although, for the second type of installation, 
we evolved a very satisfactory circuit, there 
were two inherent disadvantages. Firstly, one 
could not be certain that one+s conversation 
was not being overheard by another station, 
and secondly, the installation was not entirely 
foolproof insofar that incorrect manipulation 
of a switch could cut off speaker communica- 
tion between two stations. 
Using Relays lo Select the Station 

In this month's article we intend to discuss 
a really foolproof system which meets all 
(he requirements of a multi-station amplifying 
intercom system in every possible way. 

The system which wc arc about to consider 
uses what may best be described as a small 
■ exchange" to enable one station to contact 
another. Although at first sight of the some- 
what fearsome circuit shown in Fig, I, it might 
appear complicated, in actual fact it is quite 
simple. Closer examination of Fig, 1 wilt 
show that all the complication is contincd to 
the wiring in the relay unit, and if this wiring 
is traced out it may be seen that the somewhat 
large amount of lines shown are only used in 
duplicating contacts between the two banks 
of relays. 

It may be remembered that, in the system 
shown, in Fig. 6. of last month's article, it was 
necessary to use nine Interconnecting leads 
between the various stations and the master 
unit. There was some advantage insofar 
that the leads were all in parallel and could 
be run from one station lo the next. However, 
two of the lends had to be separately screened, 
thereby increasing the original cost of Ihe 
installation. 

In the circuit shown here, ten leads arc used 
between each station and the relay unit (which 
should be fitted close lo Ihe amplifier). Seven 
leads, however, arc common to alt stations 
and may therefore be run thr ough the whole 
installation. Unless speaker leads to separate 

speakers run close together for some way 
(whereupon they should he screened over 
that distance) t here is no necessity, for screening 
at all, (provided that there is little risk of hum 
pick-up). 

The circuit shown in Fig. I will accommodate 
five separate stations. Slatlon.s No. 2 and 5 
are shown in the diagram as well, but the 
interconnecting leads are omitted for 
simpl icity. 
The Relay Unit 

The relay unit consists of eleven relays. 
I ivc relays (IA to 5A) are used to enable 
contact to be made to the siatton required. 
The second five relays (HI to 5B) are used to 
enable the calling sfalion to have control of 
the "Talk/Listen" facilities and also to indicate 
whether the amplifier is "Engaged" or not. 
These ten relays cany out other duties which 
will be explained as we reach them. The 
eleventh relay is the "Talk/Listen" relay. 

All the relays are energized from a positive 
source of supply which is marked in the dia- 
gram as a positive sign with a circle around 
it. The chassis of the relay unit forms the 
negative return for this supply. The method 
of obtaining this source of supply will be shown 
later. Also supplied to the relay unit is 
0,3 volts AC, which is used for calling purposes, 
and which may be obtained from the heater 
supply in the ampiilier itself. All energizing 
of the relays is carried out by completing fhe 
circuit between the negative end of each relay 
coil and chassis. All the relay coils are per- 
manently connected to [he positive source of 
supply. 

An additional lead above the nine inter- 
connecting leads shown in Fig. 6 (last month's 
article) is used lit this system. It is called 
the Negative Switching Lead a.nvl is used to 
ensure that only one operator may control 
the circuit at any time. 
ihe Working of the Unit 

Looking at Fig. 1, let us now imagine that 
Station 5 wishes to cali Station 2, He first 
of all switches his "On/Off" switch to "On". 
This docs two things. Firstly, it supplies a 
chassis connection for the selector switches 
via Negative Switching Lead No. 5, and, 
secondly, it closes the relay 5B. 
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^"copper foil wrapped 
around bobbin i 
soldered 

F - 
Figure 2: Showing how a relay bobbin may be 

slugged. 

The Negative Switching Lead (o Station 5 
obtains its chassis connection via the appro- 
priate terminal on the Relay Unit, via contact 
1 (dc-cncrgized; of relay 515, and via the con- 
tacts 1 of relays 1A to 5A inclusive. As relay 
5B closes (owing to the fact that Station 5 
has now been switched on) the Negative 
Switching Lead to Station 5 is then made via 
contact 1 (energized) of relay 5B and is thus 
independent of the contacts Tof the "A" bank 
of relays. (As the chassis connection for the 
Negative Switching Lead No. 5 is transferred 
from the de-cnergized to the energized contact 
on contact I of relay SB, it is advisable to 
adjust these contacts so that the energized 
circuit is made just before the de-encrgized 
circuit breaks. Alternatively the relay may 
be slugged by wrapping a piece of copper 
foil around the coil bobbin—see Fig. 2—where- 
upon it should still continue to close even if 
its energizing current is momentarily broken). 

We now have Station 5 switched on and 
relay 5B energized. Contact 1 of relay 5B 
also makes, causing speaker No. 5 to be 
connected to the change-over contact 2 of 
the "Talk/Listen" relay. 

The operator at Station 5 then closes his 
selector switch No. 2. This connects the 
negative end of the coil of relay 2A to chassis, 
thus energizing that relay. When energized, 
the contacts 1 of relay 2A are then broken. 
This breaks the chassis connection to all the 
de-energized contacts 1 on relays IB to 5B 
inclusive. Therefore the Negative Switching 
Leads to Stations 1,2,3 and 4 are disconnected 
from chassis: however, Station 5 still has its 
Negative Switching Lead in use, owing to the 

fact that relay 5B is closed, as explained above. 
Thereto re, no-one but Station 5 can now 
control the Relay Unit, and no-one can conned 
their speakers, use the amplijicr, or call anyone 
until he has finished and switched off. Station 
5 now has complete control. 

When Relay 2A is energized (as happened 
when we closed No. 2 switch at Station 5) 
two more things happened. Firstly, contact 
2 of relay 2A closed, connecting speaker No. 2 
to the change-over contact I of the "Talk/ 
Listen" relay. Secondly, contacts 3 of relay 
2A closed, thereby connecting terminal 
"Buzzer" 2 on the Relay Unit (and thence 
to the buzzer at Station 2) to contact 3 of the 
"Talk/Listen" relay. 

We now have the speaker in Station 5 con- 
nected to contact 2 of the de-energizcd "Talk/ 
Listen'! relay, (and thence to the amplifier 
output), whilst Speaker No. 2 terminal on the 
Relay Unit is eonneeted to contact i of the 
same relay, (and [hence to the amplifier input). 
Thus, everything is ready for intercommunica- 
tion between Stations 5 and 2 except that we 
now need to call Station 2, so that he may 
switch on. 

This is done by putting the "'Talk/Listen" 
switch at Station 5 to "Talk" for a second or 
two. This energizes the "Talk/Listen" relay 
because the switch then completes the circuit 
for the negative: end of the energizing coil 
to the Negative Switching Line to Station 
5. As the "Talk/Listen" relay energizes, its 
contacts 3 close, thus connecting the buzzer 
at Station 2 (via energized contacts 3 of relay 
2A- see above) to an AC supply of 6.3 volts. 

The operator at Station 2 hears the buzzer 
and. switches his station on, thus connecting 
his speaker to Speaker No, 2 terminal on the 
Relay Unit, and also disconnecting his buzzer 
which stops sounding. His "Or. Off" switch 
does not energize relay 2B because his Negative 
Switching Lead is free from chassis. 

The conversation now proceeds normally. 
Station 5 pressing his "Talk/Listen" switch 
when lie wishes to speak and freeing it when 
he wishes to listen to Station 2. 

Now let us suppose that, while this con- 
versation is in progress. Station 3 switches on. 
Lie cannot cause any relays to close as he has 
no Negative Switching Lead, to his "On/Off" 
switch, but he will still, nevertheless, connect 
his speaker to terminal Speaker 3 on the 
Relay Unit. This will cause his speaker to 
be connected, via the de-encrgized contacts 
2 of relay 3B to the limiting pea lamp in series 
with the 6.3 volt rectified AC supply. The 
operator at Station 3 will then heal a hunt 
which will tell him that the amplifier is engaged 
for the time being. 

Ail he needs to do is to leave his switch in 

solderw. 
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the "On" position. As 
soon as Stations 5 and 2 
have finished they will 
switch off; relay 2A will 
then become de-energized, 
and its contacts 1 will allow 
a chassis connection for 
the Negative Switching 
Lead to Station 3. As 
soon as this occurs, relay 
3B will close, allowing 
Station 3 to he in control, 
just as happened pre- 
viously when Station 5 
switched on. Station 3 
will be informed of the 
fact that the amplifier is 
"clear" because the hum 
in his speaker will then 
stop.     
Operating 

Let us now leave the technical aspect and 
see how simple it is to operate the system when 
it is in the hands of a non-technical user. 

All the operator has to do is put the "On/ 
Off" switch at his station to "On" and press 
the switch conesponding to the person he 
wants to call. If he docs not hear the "En- 
gaged" hum tone he knows that the amplifier 
is not in use. lie then pushes his "Talk/ 
Listen" switch to "Talk" several times to 
operate, the: required station's buzzer,' and 
waits for a reply. When the convcrsaiion 
is over, he switches off, leaving the equipment 
ready lor anyone else. 

It is also possible for the system to be used 
to talk to more than one person. In this 
case all that is necessary to do is to press the 
switches to the various stations and call them 
in the same manner as above. In this way, 
one person may speak to all the other stations, 
and also listen to their replies. 
Power Supply for the Relay Unit 

It has been mentioned earlier that the 
various relays in the Relay Unit obtained 
their power from a "positive source of supply". 
This description was used to enable the action 
of the various circuits to be easily explained. 
What is actually needed, of course, is a 
source of voltage suitable for the relays 
used, and one which may be applied between 
chassis and the points marked with the circled 
positive sign. Its actual polarity is, of course, 
immaterial. 

Perhaps the best source of relay encrgi/.tug 
voltage might be obtained from a metal rectifier 
connected in a bridge circuit and fed from the 
mains by a step-down transformer. No 
smoothing would be needed and the cuncnt 
taken would probably not exceed an ampere 

relay contacts proj^ctin^ through chassis 

4A£- 5A 3A 2 A (A 

I 
kj/listen 

relay 

SB 4-B 

i 

""■--terminal strips- 
UNDERSIDE OF RELAY UNIT CHASSIS C5I 

if, say, twelve-volt relays were used. The 
actual voltage applied to the relay circuits 
will, of course, depend upon the type of relays 
used. 

Some mystification may have been caused 
by the use of the rectifier in series with the 6.3 
volt AC supply which gives the "Engaged" 
signal. The rectifier is employed because 
many people find that a pure 30 cycle tone is 
inaudible. The addition of the rectifier 
causes a certain amount of 100 cps content 
to be applied to the speaker, thereby making 
the "Engaged" signal easier to recognise. 
A small, low-voltage, metal recfifler will do 
quite well here. There is, of course, no reason 
why a separate one-valve tone generator 
should not be incorporaled in the main ampli- 
fier if desired, the output of this being con- 
nected to the de-encrgized contacts 2 of relays 
1P, to 5.B inclusive, and thus providing the 
"Engaged" signal. 

The Layout of the Relay Unit 
Fig. 3 shows a suggested layout for the Relay 

Unit. There is nothing very remarkable in 
this diagram, but some attention should be 
given to" the placing of the wiring. 

R may be seen that the connections from 
the relays to the terminals for each station 
unit arc kept separate in individual harnesses 
or groups. The purpose behind this method 
of wiring is to ensure that there is little feed 
back between individual speaker leads. Also, 
in order to reduce undue couplings, the leads 
to the "Talk/Listen" relay in the Relay Un.'. 
are screened (as shown in Fig. 1). In addition, 
the lead from the Relay Unit to the input of 
the amplifier should also be screened. (There 
is no necessity to screen the output lead). 

Could, on f. 108, 
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E II T UNIT  

/or 
by H. W. ARUNDEL 

7/6 

I have yet to find a method of supplying 
EHT which is so simple and cheap as the 

one t have been using for the past two 
years. This unit, which is described below, 
contains a spare EHT transformer, and is, of 
course, suitable ouiy for AC mains, i have 
employed it in six "Inexpensive Televisors" 
which were built for friends, all of whom are 
satisfied. 
The Unit 

First of all, the ex-W.D. power unit Type 225 
was purchased. This was advertised at a 
local shop, with the notice "It's your birthday 
—all this for 5/-!" The unit was sold 
complete, but less valves, and has a box large 
enough to contain the EHT power pack, and 
the time-base, vision and sound receiver power 
packs. 

Amongst an assortment of useful "swag" 
there were two 0,023. pi- 8kV capacitors, an 
0.4 ,',F 4k V capacitor, and (wo transformers 
marked 10KB/794 and i OK 0/795. These 
transfonners will provide EHT at 4.2 fcV and 
3.0kV respectively, after rectification and 

smoothing (electrostatic meter reading). An 
input of about 30V 50cps is required, and by 
raising or lowering this voltage the required 
output voltage can be obtained. 

First Method 
I first proceeded to use the unit by employing 

the lappings on the primary side of the time- 
base transformer to supply the necessary input 
as siiown in Fig. I. This method has the 
disadvantage of slightly raising the tempera- 
ture of the time-base transformer and, if 
followed, it is advisable to use a generously 
rated and well proportioned component for 
this. Otherwise a small transformer will 
eventually "cook". 
Second Method 

The method finally adopted, which has 
proved very satisfactory, is shown in Fig. 2. 
By using an 8 aF paper or oil-filled capacitor in 
series with the mains to the input of the 10KR/ 
794 transformer I can obtain 4.2 kV; with the 
10KE/795 and a 4 pF capacitor the output is 
2,8 kV. By varying the value of the capacitor 
the EHT voltage can be regulated as required. 

230VAC. 

EHT HEAVY 
SOV INPUT 
ON TAG 

INSULATED 
LEADS aoov 

2 20V 

240V 

26 OV 

Fig. 1; The method first 
tried out. 

RC 756 
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Fig. 1: Circuit of the final 
arrangement. 

230V 
CAR^TOR 
es RBjURED 

vu ISO 
120K 
mv 

EHT+ 

i 02uF 6kV 

I 
ehtt 2V ON 

T.B, 
transformed 

R:C.7S7 

Tiic cost of this capacitor was 2/6, so (hat for 
a (o Lai cost of 7/61 have a complete EHT power 
pack plus a spare EHT transformer. The 
VU12Q rectifier is taken from the R1355 
receiver, ant), using either method, the heater 
winding was wound on, top of the original 
windings of the time-base transformer. In my 
case, 1 required six turns for this, and I found 
that ordinary 1/044 cable, as used for electrical 
installations, gave perfect insulation with the 
outer covering removed and the inner rubber 

sheathing iefl intact. 
The connections of the EHT transformers 

are easily found. The EHT windings have 
heavy insulated wires, and the I0KB."95 is 
already fitted with a top cap for (he VU120 
rectifier. The input conncclions are to be 
found on a small bakelile panel fitted with 
soldering tags. Incidentally, there is no 
necessity to purchase a complete 225 Unit, as 
the transformers are obtainable separately for 
about 2/- each. 

"RADIO CONSTRUCTOR" 

it VI I. 

Conducted by W. Groome 

(1) Whilst experimenting with a four-valve 
push-pull amplifier, Mr, Brain was astonished 
to find that it continued to function when one 
of the "sec-saw" phase-splitter valves was 
removed. The line-up was; VT received (he 
input aud with V2 formed a "see-saw*' pair, 
eacli valve delivering a signal lo one of the 
output valves—in opposite phase, of course. 
Heavy negative feedback from the "low" side 
of the output transformer was fed to the cath- 
ode pf VI. With V2 removed, the amplifier 
worked and ho. loss of gain was apparent, 
but overloading was evident at rather less than 
half the normal full output. Explanation, 
please ! 

(2) Suppose you needed a resistor of 5 k O, 
which must be of 2W rating, but only had 
two 2.5 k Q 1W and two 10 k Q 1W. Which 
pair would you use ? 

(3) 10% harmonic distortion is serious— 
painfully serious to many in sound reproduc- 
tion, but is not likely to have an equally 
undesirable effect on TV. Right or wrong'? 

(4) The writer thanks Mr, C. C. James of 
Sutton Coldficld for submitting this interesting 
teaser. Two Hat pieces of steel, say 5 ins. 
long, lie on a table. They are identical in 
appearance, but one is a magnet and the other 
is just plain steel. How would you decide 
which was which, without the use of compass, 
string, metal or any other aid ? 

(5) Probably the simplest contrast 
expansion arrangement is that using a small 
light bulb across the secondary of the output 
transformer. How does it work 

(6) Why is a choke used in series with 
the anode resistor in the video stage of some 
TV receivers 7 Answers on P. 9 8, 

DESPITE THE FACT 
(hat we are now printing 

and distributing many more copies of 
this magazine, we are still receiving 
letters from readers informing ns (hat 
they have difficulty in obtaining regular 
copies. If details are sent to us, then 
we can take up the matter with the people 
concerned. Should this prove ineffec- 
tive, then we shall be glad to supply 
copies direct, on either 6 or 12 month 
subs crip tions. 
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PRACTICAL 

AERIALS 

b v A E T H E R I U M " 

-—— -f 
1 

Multi-Band Aerials ■ 

Notes on Feeders 

Directional Aerials 

t*art 2 

The Multi Cmid Aerial 
The "long wire" aerial previously referred 

lo is often used as the main: aerial for bperation 
on 3 or 4 of the Amateur Hands. There arc 
several ways of accomplishing this, and lire 
system employed usually depends upon the 
amount of space available. The more common 
type of aerial used for this purpose is (he "End 
Fed Heitz". This aerial with its associated 
coupling circuit is shown in Fig. I. 

The length of 138 ft. need not be a deterring 
■factor, even for the Amateur with limited 
space, because this length is measured from 
the actual transmitter (or receiver) to the far 
end, and the average house and garden can 
accommodate this quite easily. This aerial 
may be "bent" if necessary, but not at any 
haphazard point. If the available space 
prevents the erection of this aerial in one 
straight length, the bend must be made at a 
point midway between a current loop and 
a vditage: loop of the frequency most used,. 
Therefore, if the main operating frequency 
is going to be 28 Mcs the bend should be 
approx. 12 ft. or 20 ft. from (he far end 
(Fig. 2), If the main operating frequency is 
14 Mcs. the bend should be made approx. 
8 or 24 ft. from the far end. 

When making right-angle bends in any aerial 
such as this, lire 'olai length should be increased 
by approx. 3 per cent,, in this particular case 
by 4 ft., making a total length of 142 ft. The 
Polar Diagram, although modified slightly, 
is not adversely affected, in fact in some cases 
this bending sometimes improves the per- 
formance, especially with regard to reception 
of signals from stations using vertical polarisa- 
tion. 

In general this aerial performs well, the only 
drawback being that a part of the radiating 
system has lo be brought into the operating 
room. If tills room happens to be at the 
"wrong end" of the bouse, some difficulty 
will be experienced in keeping the wire clear 
of walls, etc. This type of aerial is also prone 
to produce interference by shock excitation 
on BC receivers in the house. 
The Centre-Fed Zepp 

A more cflicient multi-band aerial is the 
Centre-Fed Zepp (shown in Fig. 3). This 
may also be bent at the ends as described above. 
The length of 136 ft, enables this aerial to be 
used on 4 bands, but it must be remembered 
that the 300 ohm feeder length is important, 
and this must at all limes be of the length 
specified. The tables give details of several 

ox 

2i 
TbTX or RX 

Avoid any right angle bends 

A-. r, 
_i,OptionQ< €arth 

"1 

FIG 1 
END FED HERTZ 
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m 
^31 

No right onqk bends qnywherfc but hgrc-^ 

FIG 2 
"bent'end fed hertz 

•^Etnd^iJown 
\ior 20tor 23Mc! 
8' ■ 24' « 14 

16' P 7 

aerial and feeder lengths suitable for multi- 
batil working, and indicate whether series or 
parallel tuning should be used for LI. The 
coupling coil (L.l) should, of course, always 
be designed to resonate at the particular 
frequency in use. It is normally designed as 
a plug-in unit io facilitate a quick change over 
from band to band. For a Ci value of approx. 
IQOpF, the eoil sizes are approx, as follows; - 

28 Mcs. 5 turns No. 10 swg spaced i" 
between turns. 

14 Mcs.—9 turns No. 10 swg spaced 
between turns. 

7 Mcs.—14 turns No. 10 swg spaced i" 
between turns, 

3.5 Mcs.—23 turns No 16 swg enamelled 
close wound. 

Ail on IJ" diameter former. 
These coil dimensions also apply to the 

end-fed Hertz (Fig. I). 

Polar Diagrams 
To obtain a better idea of the performance 

to be expected from the two aerials just 
described, (he Polar Diagrams shown in part 
1 should be studied. The 136 ft. aerial is 4 
wavelengths long on 28 Mcs. and the Polar 
Diagram is basically as for the 2 wavelength 
aerial, excepting that the main lobes are a 
few degrees more inclined towards the ends 
of the aerial and more minor lobes appear 
at right-angles to the wire (NOTE; A 4 wave- 
length aerial lias a gain in each of the 4 main 
lobes of approx. 3.5dB, or over twice the 
power of a di-pole>. 

On 14 Mcs it is exactly as for the 2 wave 
aerial, on 7 Mcs as for the full wavelength and 
on 3.5 Mcs. as for the J wave di-pole. 

There are many variations of the single- 
wire aerial, the main dtlferenccs being the 
inctbod of feed and the number of bands upon 
which efficient operation is claimed. 

Some of these types depend upon a critical 
eonaecting point for the feeder, and some give 
optimum performance at a certain height 
above ground, 

Three of these types are depicted in Figs. 
3a, 3b, and 3c, Where the aerial coupling 
method is not shown, it will be as for the end- 
fed Hertz, Fig. I. 

The' beginner is strongly advised to become 
acquainted with the simpler aerials before 
attempting to use any of the specialised types. 

Methods of coupling aerials such as these lo 
the transmitter (or receiver) will be discussed 
in a later chapter, but it must be stressed that 
it is very bad practice to attempt to couple the 
aerial tuning unit direct to the transmitter. A 
low impedance link, should always be used, 
which not only greatly reduces harmonic 
radiation but renders the installation much 
safer, with no risk of high voltage being present 
on the aerial. 
Notes on Fcctlers 

It will be noticed that for the aerials so far 
described 100 ohm balanced or 300 ohm 
ribbon feeders have been specified. This 

AERIAL AND FEEDER LENGTHS FOR 
CENTRE-FED ZEPP 

Aerial Feeder CI Series 
Band Length Length or 
Mes. Ft. Ft. Parallel 

3.5 P 
7 136 6S P 

14 P 
28 P 

7U) S 
14 65 67 P 
28 P 

7 P 
14 65 100 P 
28 P 

The average impedance at the transmitter 
end of the line is 14U0 ohms, excepting at (*), 
when it is approximately 80 ohms. 
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Optimum Spadngs A' 

28Mcs —16-9" 
74 " 
34' for ^ X — 
6-6 " 

For 28tv1cs-16-3" 
- 14 ' S3' 

lOOn Balanced leeders 

I 
FIG 4 

DIPOLE WITH DRIVEN REFLECTOR 

hits been done deliberately as, lirstly, these 
types of feeders are easily obtainable in this 
country, they have the lowest loss factors 
(excepting air spaced types), and arc most 
easily matched into any type of aerial. The 
eo-asial feeder, although widely used by 
Amateurs, is—because of its unbalance - - 
usually far more difficult to match, and its 
loss factor higher, unless one uses the special 
low loss type wliicb by virtue of its cross 
section (f" or over) is often unmanageable 
and inconvenient. 

Secondly, air spaced feeder lines arc not 
easy to construct, especially for the beginner. 
The weight of such lines is usually excessive 
and they are didicuil to bring through the 
house. Further, unless enamelled wire is 
used, corrosion sets in and the cfTidency 
becomes rapidly impaired. So for the maxi- 
mum input power allowed in this country 
(150 W) it is recommended that wherever 
possible either 100 ohm balanced feeder 
(Telcon RA,3) or 300 ohm ribbon (Tclcon K..25) 
be used. 
The Directional Aerial 

The directional aerial, as its name implies, 
is the type which radiates a signal in one 
direction, and operates at maximum sensitivity 

in receiving signals from that same direction 
A reflector"placed at the correct distance from 
a di-pole or a director placed in front, will, 
of course, produce the directional effect due 
to the change in the phasing. These so called 
"parasitic" elements are extremely useful in 
turning the ordinary di-polc into a \ one way " 
aerial, but unless we rotate this aerial, we arc 
now limited to working in one direction only. 
So before going into the question of rotary 
beams, let us sec what other alternatives there 
are in obtaining this directional effect. The 
most easily constructed aerial with firm 
directional properties is the di-pole, with 
driven reflector (Fig. 4). This is usually 
spaced 4 wavelength with the resultant Polar 
Diagram as shown in Fig. 5. The two equal- 
length feeders are brought into the house and 
swilched to produce the change in phasing 
necessary to obtain the directional elfects 
(Fig. 5A). A forward gain of approx. 4 dB 
(mote than twice the power) is obtainable 
with this arrangement and at the same time 
the vertical directivity is at a much lower 
angle, thus producing more effective gain than 
the 4 dR quoted. As can be seen, this aerial 
is suitable for two directions only, and for 
2S Mcs operation, two such aerials should be 
erected at right angles. The beam width of 

P 

L 

\ Switch reventtj 
V 

1 
/ 

/ 

FIG 5 HORIZONTAL DIRECTlViTY OF DIPOLE WITH DRIVEN REFLECTOR 
(TX jpadng) C63 
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FIG 5A 
FEEDER REVERSING SWITCH 

To RX orTX 

50 /T or 2 short 
l«ngths ot IOO A 
f«eder in parallel 

IOO A 
Feeders 

Switch 
reversed 

I i 
J FIG 6 

HORIZONTAL DIRECTIVITY (31-DIRECTIONAL) 
Dlpole with driven reflector (ii-X spadng), lengths 

as for FIG 4 

DPDT Switch 
C&4 

this type o)' aerial is approx. 60% for MB down. 
At first sight, it may appear that to feed 

each of these di-poles with 100 ohm feeder is 
incoiTcel, In actual fact Ihc impedance is 
not lowered tts it would he by the presenee of a 
parasitic relleetor, and the standing wave 
ratio has been measured at approximately 
1.25 : I, which is guile a reasonable working 
value. 

In practice, this aerial is capable of surpris- 
ingly good results, and for 2S Mes operation 
can easily be installed in the average roof 
space. For 14 Mcs operation, only 22 ft. of 
garden length is necessary, but it may be 
difficult to attain the necessary width of 32 ft. 
for | wave spacing. In this ease it will be 
better to use i wave spacing, and so obtain 
bi-directional operation in both the in-phase 
and out-of-phase conditions (Fig, 6). it is 
again stressed that for this type of aerial, 
each feeder must be of exactly the same length, 

(to be continued) 

Useful l«eue r a tor 

In response to many enquiries from readers concerning details of home-wound coils for the 
Signal Generator 'described in the August issue, Mr. A. R. Tungatc, G3ELB, has sent us the follow- 
ing data. 

All coils are wound on 11" diameter formers, such as the 4-pin plug-in type, and ail turns arc 
ciose spaced. 

Coil Approx. Frequency Coverage Wire Gauge Turns 
A 360 kes,—660 kcs. 36 swg K0-F40 
13 650 kcs. i .2 Mcs. 26 swg 38-1-18 
C 1.2 Mcs.—2.5 Mes. 30 swg 28+14 
D 2.4 M.cs,—4.11 Mcs. 24 swg 12 + 5 
E 4.7 Mcs,—9.5 Mcs. 22 swg s.-m 

^ Some readers have also experienced dillieulty in getting the AF Oscillator to function. Reduc- 
tion in the value of C9 will often help here. 
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ItI I I.IM.V*.; YO UK OWN 

VALVE TESTER 

By W. G. MORLEY Part V 

Using the Tester 
Lei us now carry on to the use of the (ester 

and show how we may utilize it to test typical 
valves. 

The method used in this tester to read 
the mutual conductance of a valve is as follows: 

The valve is plugged into the appropriate 
socket and its electrodes connected, via the 
electrode switches, to the appropriate voltage 
and services required. The anode of the 
valve is switched through to the meter, the 
other side of which is then connected to the 
various voltages required. 

It might help if wc take a few examples. 
Let us therefore first measure, ihe mutual 
conductance of a simple triode such as the 
Cossor 41 MLF (British 5 pin). 

The connections to (his valve are as follows: 
Anode I, grid 2, heater 3 and 4, and 

cathode 5. Now the heater pins will already 
be connected to the heater voltage switch, 
so switches S3 and S4 may be put to "Chassis" 
as they will be out of circuit in this particular 
case. All that remains to do is to connect 
the anode to the meter, the grid to the grid 
bias.-switch, .and the cathode.to I IT hegative 
(chassis). We therefore set the electrode 
switches as follows:—SI to "Meter", S2 to 
"Grid", and S5 to "Chassis". All the other 
switches (from SI to S10) may remain a( 
"Chassis". 

We now proceed to S11. The recommended 
grid bias for the 41 MLF is 4.5 volts, so we 
set S11 to "4", which is one of the two nearest 
available voltages. The required heater volt- 
age is 4 volts, so S12 is also set to "4". S13 
is switched off since we shall not be needing 
the 90 and 45 volt HT supplies. As the anode 
current will be around S.5 mA, S14 is set to 
It) mA (therefore making the meter read 10 mA 
full scale deflection). The anode voltage 
for the valve should be 200, so selling S15 
to " • 210". will connect the anode, via the 
meter, to 210 volts, which will be sufficiently 
near the recommended voltage for our pur- 
poses. S16 is left at "Normal" as we do not 
intend carrying out any insulation tests for 

the time being. 
Tile tester is set up and should now be 

switched on (SIS, mains on-off). When the 
valve has warmed tip the press button, S17, 
should be pressed, whereupon the meter will 
show thg anode current of (lie valve under 
Ihe above conditions. The reading should 
be about. 8,5 mA, and if it is below Ibis figure, 
will indicate low emission in the valve. 

This procedure has already allowed us to 
test the emission of the valve. We now pro- 
ceed to find the mutual conductance by chang- 
ing the standing grid bias. For instance, if 
we turn the grid bias switch, SI I, to "5". 
we will be changing the grid voltage by one 
volt. The anode current should then alter. 
As, under these conditions, the mutual con- 
ductance of the 41 MLF is 1.9 mA per volt, 
the change in anode current reading should 
be 1.9 mA. If it is below, say, 1.5 mA, 
then the valve may be considered faulty. It 
should be menlioned that it is possible to obtain 
a very accurate reading of mutual conductance 
by using this process. 

There is, incidentally, no necessity to dis- 
connect the meter whilst the grid bias voltage 
is being adjusted. As menlioned in a previous 
article, when the arm of SI I is between two 
contacts and is therefore "free", the grid of 
the valve is taken to the full negative voltage 
via the !0 MegO resistor (R29 of Fig. 7), 
so no damage may be caused to (lie meter by 
excessive anode cnrrenl. 

Let us now follow the same procedure, 
using another valve : the Milliard BF39. 
The connections to this valve are as follows: — 
Shielding I, beater 2, anode 3, screen-grid 4, 
suppressor 5, beater 7, cathode R, and control- 
grid to the lop-cap. (Pin 6 is blank). As 
the heater is connected to pins 2 and 7, the 
valve may be plugged into the socket marked 
"INT. OCT. I". The top-cap is connected to 
(ly-lead No. 9 and the electrode switches are 
set up as follows :— 
Si "Chassis", S2 "Chassis", S3 -"Meter", 
S4 "-1-210", S5 to SS- "Chassis", S9 ■ 
"Grid", and SJ0—"Chassis". Sli is set for 
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a grid bias of 2, S12 to a heater voltage of 
6.3, SI3 '"olf", SI4 to "10mA" and S13 to 
"---210"'. The tester is switched on and the 
valve allowed to wami up. When the press- 
button S17 is pushed, the meter should read 
at least 6 mA. The mutual conductance of 
the valve under these conditions is 2.2 mA 
per volt, so switching SI I to "3" should cause 
a change in anode current of 2.2 mA. 

It may be seen that the switching procedure 
is really very straightforward. The various 
switch positions are obtained simply by refer- 
ring to the appropriate literature for each 
valve. It will also be noticed that, at the low 
grid bias voltages which we have used up to 
now, we were able to change the grid bias 
in steps of i volt. However, with such a 
valve as, say, the American 2A3, which needs 
a grid voltage of -45, changes of 1 volt will 
not cause much deflection in the anode current 
meter. It is therefore advisable to check a 
valve such as this by switching the grid voltage 
from 40 to 50 and dividing the change in anode 
current by 10 to obtain the mutual conduct- 
ance in mA per volt. 
Checking Frequency Changers, etc. 

When two valves are iitted in one envelope 
they may be checked -:mditS|uaHy. For 
instance, the 6SN7, -whteh consists \ of two 
triodes, can be tested by checking each triode 
separately. 

The same holds true for such valves as the 
6K8, in which, to take an example, the triode 
may be checked separately from the hexode. 
If, when checking frequency changers, it is 
desired to lest the mutual conductance using, 
say, the signal grid, the oscillator grid should 
be connected to chassis; or vice versa. 
Checking Output Valves 

Owing to the fact that some output valves, 
(f)L6, etc,,) take more than 30 mA anode and 
screcn-grid current, it is not always possible 
(o obtain reliable results at their recommended 
voltages since the HT stabilizer circuits only 
regulate up to about 30 mA. For this reason, 
large output valves are tested at reduced 
HT voltages. This may be done by connecting 
the anode and ■ screen grid of the valves to, 
say, the ''H-105" volt supply and using a 
lower value of grid-bias. 

In this case, it will be found that the readings 
of mutual conductance obtained from these 
valves, will be somewhat lower, than those 
given in the appropriate tables. It will there- 
fore be necessary to calibrate the tester origin- 
ally by checking a few output valves which 
are known to be good. Any unfamiliar 
valve which may be met and for which no 
calibration has been made may then bo com- 
pared with tbeknown figures for a good valve. 

Rectifier and Diode 'l est 
[fit is desired to test the emission of a rectifier 

valve, this may be carried out by setting the 
electrode switch connected to the particular 
anode under test to "Meter", All other 
electrode switches (SI to SI0) should he at 
"Chassis". The meter switch, S15, is then 
set to "Rectifier Test", whereupon a current, 
limited to 30niA, will flow through the rectifier. 
The meter should give a reading of at least 
25 mA if the emission of the rectifier is 
adequate, ft is advisable, in (he first place, 
to obtain a maximum performance figure 
for rectifiers by observing the figure obtained 
with | heavy-ciirrcnt rectifier such as (lie 5U4, 
There will be little discrepancy between the 
readings obtained with different types of 
rectifier if they arc in good condition. If a 
full-wave rectifier is being checked it will, 
of course, be necessary to check each anode 
separately. 

It may be remembered that, should the 
rectifier under test have a filament only, this 
will be automatically connected to HT negative 
by the heater wiring. If it has a separate 
cathode, this may be connected to chassis 
by the appropriate electrode switch. 

The same procedure is followed when diodes 
are tested; only, in this case, the meter switch 
SI5 is set to "Diode Test", limiting the current 
to 1 mA. Again it is advisable to originally 
calibrate the meter against a diode which is 
known to be good, and, once more, there 
will be little change in indication for different 
types of valve, so long as they are serviceable, 
Ca fit Dtp Insulation and "Short" Tests 

To check the insulation between cathode 
and heater, all electrode switches except that 
connected to the cathode should be set to 
"Chassis". The appropriate cathode switch 
is then set to "Meter", SI5 set to "Insulation 
Test", and SI6 to "Insulation". (The meter 
should be connected to read 1 mA full scale 
deflection). 

The meter will then measure the insulation 
between cathode and beater up to a figure of 
4 Meg Q whilst the heater is hot. The 
various meter readings for different values 
of resistance were given in an earlier part 
of these articles. 

If it is required to check the insulation of 
any other electrode, all the electrode switches 
should be set to "Chassis" except that corres- 
ponding to the appropriate electrode, which 
is set to "Meter". The same procedure is 
then followed as for (he cathode test. This 
method of testing chocks the suspected 
electrode for insulation from every other 
electrode in the valve. 

All insulation tests are, of course, carried 
out at a pressure of 105 volts. 
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VALVE TYPE 37 
BASE No 3nt. Oct. 7. 
TOP CAP CONNECTION tie 10 
PURPOSE CoubLd CiodeTriode 

ELECTRODE CONNECTIONS 

1 2 3 
.{feU tiiattf ^0 

4 5 6 7 8 9 O 
fryOiU <1 att'r gafhcfe 6Unt ■fi-uT 

MUTUAL CONDUCTANCE TEST 
SWITCH CONNECTIONS 

I 2 3 4 5 6 7 8 9 lO 11 12 13 14 15 
jLllli fkauii Aum JfLnilli JkatHS -J A-J off (4mA +iIP 

MINIMUM ANODE CURRENT PERMISSIBLE ifei?* 
CHANGE SiiTO ..-2  

Cm-IER TESTS - 
MINIMUM CHANGE PERMISSIBLE 1-mL 

MODE CHECKS:- S4 TO METER) METER TO 
S5 TO METEpj"DIODE CHECK" 

C60 
Fig. 10: One of the cards in the card index. (Shown filled in for a valve type 6Q7J 

Testing Tuning Inilicntors 
hi addition; lo the other facilities offered 

by the tester, it is possible to check timing 
indicators tinder working conditions. It may 
prove simpler to explain the testing procedure 
if we take a typical example such as is offered 
by the American 2G5. To check this valve, 
the target should be connected to "+210'-, 
the anode to "Magic Bye Anode", and the 
grid to "Grid", (and then to the grid bias 
switch, S M). When the tester has been 
switched on for some moments the "Magic 
Eye" should light up. The sensitivity may be 
checked by varying the voltage on the grid 
by adjusting SI I, and observing by how 
much the tuning indicator "opens" or "closes". 
The 2G5 for instance, should have zero 
degrees shadow angle at —22 volts on the grid: 
this- point may Very' easily be ■ eheeked. 

t Making a Card Index 
It is obvious tiiat interpreting the necessary 

switch positions from valve tables may take 
some time, so a ciuicker method for, at least, 
the more popular valves would be a desirable 

' asset. 
For this reason, it will prove very advan- 

tageous to make up a card index, one card 

being used for each type of valve. The cards 
may be numbered, the numbers being 
referenced in a separate index, or, alternatively, 
they may be arranged in a combination of 
numerical and alphabetical order. This 
second method, however, has some dis- 
advantages owing to the different methods of 
referencing used by different makers. 

A proposed layout for each card is shown 
in Fig. 10. It will be seen that the various 
switch positions for testing cacti valve may 
very quickly be found simply by glancing 
at the legend on the card. 

Cards may be made up from lime to time 
as different types of valve are tested and the 
electrode switch positions worked out from 
the valve tables, tn addition, as stated above, 
it is possible to make up cards for the more 
common types of valve entirely from the 
valve fables published, A good foundation 
for the card index may be made in this way. 
Working Out the Mutual Contluctaiice 

Before finishing this series of articles there 
are one or two outstanding points which should 
be cleared up. 

For instance, it may be found that, with 
Contd. on /M 08 

www.americanradiohistorv.com www.americanradiohistory.com

www.americanradiohistory.com


94 RADIO CONSTRUCTOR 

TELEVISION 

Picture Faults 

Part seven of a series, illustratedbyphotographs 
from a Televisor screen by courtesy of 

Mr. John Cura. 

Part 7 — Power Supplies 

FAULTS in the power supply circuits of 
television receivers arc often spectacular, 

and i'rcqucntly show instantly the section most 
affected, if not the actual seat of the trouble. 
The power available from the mains trans- 
former daring short periods when a fault 
occurs can he very great, and a serious amount 
of damage may he caused, 11 is advisable, 
therefore, to take special precautions if the 
receiver is being tested for the first time, and 
also if some modification has been carried 
out. This is well justified, if only on economic 
grounds. 

The faults' most likely to. occur on initial 
test are short or open circuits, incorrect 
heater supplies, faulty components and insuf- 
ficient insulation. Short circuits may occur 
as wiring errors, short ends of wire left in (he 
chassis during construction, or an unnoticed 
dtop, of .solder. The; latter ;ean be: almost 
invisible, (he thin wafer of solder wrapping 
.around tag .strips, and valve pins so that it 
appears as part of the component on which 
it drops. This lype of fault can be avoided 
if very careful inspection is carried out before 
testing. A simple check with a coniimiily 
.meter' '.or ohm-meter will generally show 
serious short circuits, and voltage tests when 
the receiver is operating will show shorts which 
affect small portions of the circuit. 

Open circuits will show as an absence of HT 
in the receiver circuits, with high voltages at 
the cathode or heater of the power rectifier. 
The important point, here, is to sec that the 
voltage does not rise to a value where damage 
may' be.-caused to reservoir capacitors. It is 
advisable to tit surge resisting capacitors of 
sufficient rating to withstand the peak voltage 
provided by the power rectifier off-load, 
if the rectifier is of the directly heated type. 
An alternative to this is to use an indirectly 
heated rectifier, which will give an adequate 
time lag before (he HT voltage builds up. 

Incorrect heater supply voltages can be 
avoided only by careful inspection before 

testing. They may be checked by taking 
voltage readings across the valve pins, with 
ail valves removed. This is particularly 
important with cathode ray tubes, which have 
a Wide variety of heater ratings. Frequently, 
CRT healers are catered for by taps on a 6,3V 
winding. 

Insulation adequate to the applied voltage is 
most important. It must be remembered 
that when a receiver has been in use for some 
time, dust and damp deposits may appear 
which will reduce the effectiveness of tag strip 
insulation, and suitable spacing should be 
allowed between high voltage points. In 
EHT circuits, large deposits of dust may 
occur due to the particles of .dust becoming 
charged and being attracted to the field between 
a high voltage point and earth. This may 
reach a stage where the high voltage will 
bieak down the layer of dust and set fire to 
the original insulation. 

These are general points and, if .careful 
thought is given to layout and positioning 
of components, no trouble should be ex- 
perienced. 

It is suggested that the following procedure 
be adopted when testing the receiver for the 
first time—a is assumed that the circuits have 
been visually checked. 

Remove the power rectifiers and switch on, 
checking thai the heaters light up and, if 
possible, measuring the AC voltage across 
the heater pins of the valves, if an AC 
voltmeter is not available, a 6,3V pilot bulb 
will do. Switch off, replace the rectifier 
valves, and connect a DC voltmeter from the 
cathode (or healer) of the power rectifier 
to chassis. Switch on and wail for the HT 
voltage to rise. It should not exceed the maxi- 
mum surge voltage rating of the reservoir 
capacitor. Shortly after, the voltage should 
settle down to (he normal level, and thereafter 
remain steady. 

The meter may now be disconnected, and 
the voltage on a.ll other smoothing capacitors 
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Showinf; typical hum 
bars. In this case, 
as there are two, 
the trouble is with 
lOOt'/.n1 ripple, from 
fuU-wave rectifica- 
tion. 

|4:::C J- ;: III: C m ttas a W/i mmsm 

A 

(JOHN CUBA 
' reti; $NAl,'i 

and HT leads measured. To ensure that all 
valves are dj^rating, measure the voltage 
drop across their bias resistors or, should 
(here be no bias resistor, across any resistor 
supplying voltage to the anode. If a valve is 
taking no current, no bias voltage will be 
developed, and there will be no voltage drop 
across an anode resistor. With all voltages 
reasonably normal, alignment, etc., may be 
carried out. 

The reservoir capacitor in any power supply 
lias to withstand, apart from the applied 
voltage, a high AC current. This may exceed 
100 mA in certain cases, and care must be 
taken to see that the correct half is used, 
when using a double capacitor in one can. 
Some manufacturers indicate on the can 
which section should be used, but as a general 
rule the plain foil, which should be used as the 
reservoir, is marked with a red spot and the 
etched foil, which should be used for smoothing 
is left plain or marked with a yellow spot. 
In some cases, lite maximum AC current will 
also be stated. The AC current will be 
much higher with half wave than with full 
Wave rectilication. 

Fuses should be placed in the HT circuits 
' rather than in the mains leads to the power 

transformer, lire initial surge, when switching 
on,- will generally blow: a 1A fuse if tiiis_ is 
inserted on the primary side, and fuses with 
a higher rating than I his will not give protection 

' against short circuits in the receiver. It is 
not very practical to fuse low tension supplies, 
so this is seldom done. The main disadvantage 

iu having fused circuits arises during testing, 
when a momentary short with a testing prod 
blows the fuse—and this can cost a lot for 
replacements, apart from lost time. 

A fault which has the efVect of reducing the 
efficiency of the smoothing circuits will cause 
a variety of defects in Lhe picture, which may 
show as follows: Curved vertical edges of the 
raster, possibly in the form of a sine wave- 
One or two wide horizontal bars (depending 
on whether half or full wave rectification is 
used). These- will show as areas of light and 
dark, grading evenly, and often without sharply 
defined limits. They can be caused by smooth- 
ing capacitors of low value or having dis- 
connected internal connections. This may 
be checked by connecting across the existing 
capacitors, in turn, another of suitable capacity, 
and observing the change in the dislortion of 
the raster. 11 must be borne in mind that 
electrostatic CRT'S mounied in close proximity 
to a mains transformer may show a similar 
distortion to hum modulation on the fine 
time base. With an uusynchronised raster 
showing on the screen, tiie wavy edge will 
move up or down depending on the speed 
of the frame time base. If the raster is syn- 
ehronised however, the effect will generally be 
stationary, as the transmitter is usually locked 
to the 50 cps mains. It is advisable that, in the 
event of distort ion of ibis lype, a nui-metal shield 
be used to reduce the cifeet of the magnetic 
fie id on the CRT. These are generally 
manufactured to fit closely round the neck of 

Contd. on P.IDS 
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QUERY COMER 

A " iStaiSio 0Jon.struvior" Service 

for Heuders 

Interference from Vibrators 
[ bavc been experimenting in using a 6 volt 

vibrator unit to feed my communication rape 
receiver, in order that the receiver might be 
operated in the car. Unfortunate!}', the 
results so far obtained have not been very 
promising, as reception has been marred by 
strong interference from the vibrator. What 
is the best method of preventing sueli inter- 
ference i E. Charles, Glasgow 

Vibrators may be broadly divided into two 
classes, the synchronous and the non-syn- 
chronous types. Those coming within the 
latter category simply function as circuit 
interruptors, in much the same manner as 
do the contacts on an electric bell or buzzer. 
The synchronous vibrator, on the other hand, 
has a second set of contacts which are made 
and broken in synchronism with the main 
contacts, and these are used to rectify the 
output of the HT transformer. The main, 
or primary, contacts on a vibrator are con- 
nected in aeries with the primary of the HT 
transformer, where they serve to interrupt 

QUEllV CORNER 

«Ituies " 
(1) A nominal fee of 2/- will be matic 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 arc correct and that 
the circuit is theoretically sound. 

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

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

(6) A selection of those queries with a more 
general interest will be reproduced in these 
pages each month* 

the current. Thus the transformer is supplied 
with an alternating current of approximately 
square waveform. Now because the rate of 
change of a square wave current is very high, 
peak inverse voltages, which may easily be 
of the order of i,000 to 2 000 volts, arc induced 
in the transformer windings as a result of their 
high inductance. These high voltages may 
easily cause radiation from the transformer or 
its associated wiring, or may result in excessive 
sparking at the vibrator contacts. Which- 
ever is the case, the connection, of a damping 
capacitor across the secondary of the trans- 
fomrei" normally reduces the peak voltage 
to a safe level and 'minimises contact sputter 
Excessive sparking at the vibrator contacts 
must be avoided at ail costs as it results in 
severe radiation, rapidly burns the contacts 
and causes heavy battery drain. 

The exact value of the damping capacitor 
is fairly critical, and is best determined by 
trial and error methods whilst observing the 
input voltage waveform to the primary of 
the transformer by means of an oscilloscope. 
It will bo found that with the correct value 
of capacitance across the secondary, the input 
waveform will closely approximate to a square 
wave but with slightly sloping vertical sides. 
If an oscilloscope is not available, satisfactory 
operation may bo obtained by trying various 
values of damping capacitance and using that 
value which provides a minimum of sparking 
at the vibrator contacts. It will be found 
that this value will also result in minimum 
battery current drain for a particular rectified 
output from the supply unit. A damping 
capacitor may conveniently consist of between 
one and four separate capacitors, each having 
a value of 0.005 ui; and a working voltage 
of 2kV. 

So much then for interference from either 
the vibrator itself or that radiated by the trans- 
former. Other causes of interference are 
radiation from the power supply wiring or 
from the input and output leads. It is good 
practice to enclose the complete vibrator 
unit within an earthed metal screening box, 
so that it is shielded from the remainder of 
the receiver. This done, radiation from the 
input and output leads may bo minimised 
by the use of two RF filters. The input 
filler is connected in the positive battery lead 
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VISRWOfi OOOiJT 
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" CHOKE 

o o 
=C3 
T 

o o o o £=> o o 

C77 
F'S- !•' A ipn-synchronous vibrator, iiu/iciiliiii; the position of the filters and the dumping 

capacitor 03. 

as close to the transformer as possible, anJ 
consists of LI and Ci. The choke LI carries 
a relatively large peak current and must there- 
fore be wound with heavy gauge wire in order 
to avoid undue loss of voltage. About 40 
kirns of 18 swg enamelled copper wire wound 
on a J-iiich diameter former will be quite 
adequate. The output filler consisting of 
L2 and C2 may employ a standard RF choke 
having an inductance of between 2 and 5 
tnillihenrys. The earth return lead to the 
battery should be as short and as stout as is 
practicable. 

Fig. 1 indicates a typical non-synchronous 
type of vibrator power pack showing the 
method of connecting the filters and damping 
capacitor referred to in these notes. 

The Infinite Impedance llctector 
The infinite impedance detector appears to 

be very popular among constructors of high 
quality receivers. Can yon give me any 
information regarding this form of detection ? 

F. Gauldj S.B.5. 
The infinite impedance detector is capable 

of handling a large signal input voltage with 
a very good degree of linearity, and hence 
low distortion. As it docs not depend upon 
grid current for its rectification properties, 
there is negligible damping of the timed 
circuit. This is (he feature which largely 
contributes towards its popularity in receivers 
which are designed for high quality sound 
reproduction. The load resistor is in the 
cathode circuit of the valve and is bypassed 

HT+ 

fiig.2: The infinite imped- 
ance detector. Typical 
circuit values are: R\, 
100 k O; R2, 50 kM\ RT, 
50 ka-y C2, 20QpF: C3, 
iyf 350V. 

250 V 

I SIGNAL ^MEDIUM IMPEC&NCE triode 
INPLH 

I 
VOLTAGE 

HP 
vvvWV OUTPUT 

CP G2 

I HT- 

C78 
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to RF by moans of a shunt capacitor. The 
DC voltage developed across this load by 
virtue of the steady anode current is also 
the bias for the valve. This bias is of such a 
value that the valve is operated close to its 
anode current cut-off point. Rectification is 
thus obtained in much the same manner as 
with an anode bend detector, but with the 
added advantage of the high input impedance 
already mentioned. It is most important, 
if distortion is to be avoided, that the signal 
input voltage is of the order of 10 volts or 
more, and for this reason the detector must 
be preceded by -at least- two. stages of RF 
amplification. 

Perhaps one of the disadvantages of this 
detector is the difficulty of obtaining an AVC 
voltage, as the cathode of the valve increases 
positively as the signal voltage increases. It 
is the writer's opinion that the best method 
of denying an AVC voltage, when an infinite 
impedante detector is employed, is to take 
a tap from (he output of the last RF or IF 
amplifier, depending upon whether the circuit 

is straight or superBet, and to feed the signal 
thus obtained into a further amplifier stage 
and hence to a diode rectifier. This arrange- 
ment provides amplified, delayed AVC which 
can easily be adjusted to give a level response. 

Stabilisers in Parallel 
1 have several small neon stabilisers which 

i would like to use in parallel in place of one 
large slabihser, is this practicable? 

H. Tauber, Leeds, 
It is not satisfactory to directly connect 

two or more neon stabilisers in parallel, as 
the striking voltage of (he individual tubes 
will differ slightly. Because of this one tube 
will strike before the others, and thus reduce 
the voltage to it level where it will be impossible 
for the other tubes to strike, it is, of course, 
possible to employ equalising resistors in series 
vvilh each slabifiser, but this procedure will 
greatly reduce the efficiency of the circuit 
on a voltage stabilising device, and is therefore 
not to be recommended. 

Anstvers 

(1) This form of amplifier, with its two 
phase-splitting valves each driving its own 
output valve, is vimially two amplifiers in 
pusfi-pull, each of which can function alone, 
lit the absence of V2, only one output valve 
was receiving an input, and so (he maximum 
power was halved. The gain, stabilised by 
negative feedback, remained unchanged. Had 
VI been removed instead of V2, there would 
have been no signal, unless the input were 
applied to V2, in which case the other side 
of the amplifier would have operated single- 
ended. 

(2)' _ Eithev, With two equal value resistois. 
in series the voltage is shared equally, and 
with two in parallel the current is halved. 
In cither case the wattage, i.e., current x volt- 
age, is divided between the two and they may 
therefore be of IW rating. 

(3) 'Hie visible' effedt is.aiot.-SG. evident'as 
the audible distress associated with harmonic 
distortion, but i.t. should -be avoided as-- the 
conditions which create it may have other 
undesirable effects. Phase distortion, which 
is of no consequence in the simpler type of 
audio equipment, is very serious in TV and 
must be avoided. 

(4) Mr. James did not give the answer 
to the problem when writing, so your "Quiz 
Master" is himself a victim in this case. If 
Mr. James has another solution differing 

to ffuiz 

greatly from that of yours truly, we shall be 
glad to hear from him again. 

In a bar magnel of 5 ins. length, the variation 
in its power of attract ion will vary distinctly 
between the ends (or poles) where it is strongest, 
and the centre where it is weakest. Place 
bar 'A' flat on the table and butt the end of 
bar 'B' down to it, so forming an inverted't.' 
at the ends or an inverted "f at the centre, 
[f the attraction is stronger in the 'L' position 
than in (he 'T' position, then'A' is the magnet. 
If the attraction is equal at all points along 'A', 
then '.B' is the magnet. Gravity will not 
seriously affect the experiment,unless the mag- 
nel is weak. 

(5) The filameni of an incandescent lamp 
or bulb has a resistance which varies with the 
temperature, being highest When bright and 
lowest when cold. Shunted across the output 
transformer, it by-passes more of the low-level 
signals than it does of the high-level ones, thus 
in some degree compensating for the compres- 
sion introduced at the transmitter or recording 
studio. The writer does not recommend the 
idea, for it causes distortion, and is useless 
if speech-toil feedback is used. 

(6) The choke is an inductive load which 
boosts (he high frequencies, thus compensating 
for losses due to stray capacitauccs. With 
care, however, the 2.5 Mcs bars can be resolved 
without the use of a choke. 
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YOUR WORKSHOP 

In which J. R. D. Discusses Problems and Points of Interest 
Conner led with The H'orhshop sick of our J/ohhy, hosed on 

Letters from Readers and his own Experiences, 

IN a recent issue of (he Radio Constructor, 
the editor, G2ATV, raised the cjucstion 

of the constructionai facilities olVercd by 
readers" woikshops. He also asked readers 
lor information conderning their own work- 
shops in order to help the Radio Constructor 
mainlain its policy concerning constructional 
articles. For instance, he commented that 
it would be pointless to publish the details 
of building a certain item of equipment which 
jiecessilalcd, say, (he use of a lathe, if hardly 
any readers possessed such a machine. 

This appeal produced a response from 
readers considerably in excess of what iiad 
been originally expected. Not only was it 
possible from the replies to Formulate an 
average idea of (he capabilities given by readers' 
workshops, but it was also "found (hat the 
amateur takes, as he always has done, a great 
pride in (he ingenious adaption of whatever 
equipment he has on hand in (he space avail- 
able in his own home. Really, on second 
thoughts, the gcncfous response is not to be 
wondered a( since the eons I rue tor's workshop 
has, after alf always been something in the 
nature of a holy of holies: a place in which 
many pleasant hours are spent pursuing one 
of the most fascinating of hobbies and where 
many original designs are tried out. Who 
knows how many new ideas and successful 
inventions have originated from the small 
domestic workshop, created by the ready 
minds of keen experimenters? Indeed, were 
it. not for the fact that the term applies more 
to the amateur transmitter, this article would 
perhaps be better under the more affeclionatc 
tiile of "Your 'Shack' " 1 

In addition to the evidence of good crafts- 
manship shown by leaders in (heir references 
to their workshops, (heir letters raised a number 
of questions concerning the best possible 
methods of carrying out certain operations 
with the minimum of equipment, and about a 
large number of miscellaneous points ranging 
from chassis-cutters to oscilloscopes. 

Owing to this great interest i( has been 
decided to print this present series of articles. 
As the various points raised arc somewhat 
uncotinccicd it has been found best to deal 
with them in this form. This layout enables 
the largest number of interesting and 
relevant points to be dealt with in the shortest 
space, without (lie necessity of maintaining a 
steady flow of connected subjects such as 
would be required by the normal type of 
article. 

All the items dcaltwith in these articles have 
been raised by readers, or by points encoun- 
tered by the writer and bis colleagues in their 
own experience of the hobby. The answers 
given arc by no means entirely the views of the 
writer himself; in many cases they are the 
result of discussion between himself and his 
colleagues. 

Aerial and Earth Systems 
If it is at. all possible, it is always advisable 

to have at least one good outside aerial. If 
genera! work is being carried out there is no 
necessity to bother about cutting the aerial 
to special frequencies, etc., all that is necessary 
being to have it as high and as far removed 
from earthed objects as is possible. (It must 
be remembered thai an aerial which is only, 
say, live feet Irom a metal gutter has, in theory, 
an elTective height of that amount oniyj. 
Stranded copper wire should be used, and the 
aerial and its down-lead should be well-Insulated, 
and removed from sources of interference. 

If the particular workshop is devoted to 
a certain amount of service work it would 
be a good plan to have an inefficient 
aerial as well. This is because, when a receiver 
has been made to work wel I on the good aerial 
it may still give pool- results when used with 
its original aerial. II is therefore well worth 
while having an inside aerial, say six to eight 
feet long, mounted along the wall for testing 
domestic receivers. 
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Should the workshop be ffiithin television 
range, stnd television work is being carried 
out, a television aerial is also, of course, 
needed. 

The earth connection is really as important 
as the aerial system. Although the conduit 
or earthing lead of the mains wiring may be 
used for earthing electrical equipment such as 
soldering irons, etc., it docs not always make 
a good earth connection at radio frequencies. 
This is due to the fact that the mains earthing 
lead often travels all over the building before 
it finally reaches the workshop. If it only 
has a short run, say ten to twenty feet, their 
it may, of course, be used. 

However, the hest earth connection is a 
direct lead from the window of the workshop 
(assuming that it is not in such a building as 
a block of flats) to a copper spike or strip, 
or a large tin buried in soft, damp ground. 
All connections should be soldered and heavy 
copper wire used to take the connection to 
the workshop. A good alternative, should, 
this prove impossible, is provided by a con- 
neelion to the incoming pipe of the cold water 
system. Gas pipes should never be used for 
earth connections. Apart from the fact that 
screw joints in gas pipes are painted and there- 
fore olTer high resistance junctions, the danger 
of a spark makes the practice dangerous and, 
in some places, illegal. It is also, of course, 
illegal to use telephone earths. 
Outside Workshops 

Should any precautions be taken if a 
concrete floor is fitted? 

Most definitely, yes! !t is quite dangerous 
to handle mains equipment such as AC/DC 
receivers, or indeed any mains chassis out of 
its cabinet, whilst standing on a concrete floor. 

Despite the fact that the workshop may be 
dry, this type ol" floor still makes a good 
earth connection for the feet and you may 
get some nasty shocks. If the process of 
fitting floorboards is too expensive, some 
wooden duck boards may be made up as 
shown in Fig. 1, smd these will minimise 
the chances of shock. 

As regards remiing the mains wiring to 
your workshop, your local electrician should 
be able to advise on any byelaws, etc., which 
may affect this. 
Test Lrjiiipiuent 

This depends to a great extent upon what 
work is being done. A testnietcr is almost 
essential, ;t multi-range high resistance job 
being preferred. Many amateurs make their 
own test meters from 0—ImA for similar 
current) movements in company with home- 
made shunts and series resistors. Quite a 
few good bargains in meters have been offered 
on the surplus marker 

A signal generator is extremely usetui but 
not entirely essential unless one is going in 
for service work or fairly advanced experi- 
ments or construction. 

Something of the same applies to oscillo- 
scopes, valve voltmeters and so on, although 
these are not entirely essential for ordinary 
service work. 

Capacitance and inductance bridges, par- 
ticularly the former, are very useful for experi- 
mental work. These are usually home- 
constructed and calibrated against known 
components already on hand. 

Very many useful tests can be carried 
out by means ol' headphones, neon bulbs 
and so on. A pair of high resistance phones 
connected in series with, say, a grid bias battery 
may be used for almost any continuity test; 

m 

W 1 >' j 
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Fig. 1,' //mi a duckhoard 
may be made. Iti purpose 
is to keep the feet from 
concrete floors and so 
prevent diock. 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO CONSTRUCTOR 101 

9Volt GB 
octtery 

Test leads 

Fig. 2(a): A pair of high resistance headphones 
connected as shown here may be used to carry 
out tests for continuity and for leaks in capacitors. 

and a very approximate idea of the resistance 
or inductance connected to the test leads 
obtained Ironi the loudticss of the "clicks" 
in the headphones. See Fig, 2(a). The 
headphones may also be used to check leakage 
in capacitors ■ whose value is greater than 
about 0.001 'ftp (although a higher eheTgizinl 
voltage than the y volts offered by the GB 
battery may be needed for this lest). When 
the test leads are connected to the capacitor 
there should be a noticeable click. If no 
click is heard, the capacitor is open-circuit. 
When they are taken away, however, there 
should be no click because the capacitor 
should by then have charged up to the value 
of the energizing battery. Should there be a 
click, when the leads are taken away, then 
(lie capacitor is leaky and cannot hold a charge. 

A neon bulb offers an even better check. 
If this is connected as shown in Fig, 2(b) 
it may be used for continuity tests or for 
checking capacitors. The value of the limiting 
resistor R should be suflicient to prevent the 
neon lamp "burning" when the lest leads arc 
shoried together, and 5,000 to 20,000 ohms 
will usually suffice: iu many cases this Irmiling 
resistor will be found incorporated in the 
base of the bulb. 

Connecting the test leads to different values 
of resistance will cause (he bulb to glow at 
varying Intensities and at different parts of 
its internal structure, thus enabling a fairly 
accurate guess as to the value of resistance 
to be made. For this reason, a "bee-hive" 
bulb such as is used for standby mains lighting 
is best for this job, as it has a large spiral 
electrode. Connecling it one way will cause 

the gas round the spiral electrode to be ionised; 
whilst, if reversed, (he central plate will glow. 
The tirst method of connection is the best 
and can soon be found by experiment. This 
type of bulb should "read" resistances up to 
1 MegD. 

If the bulb is to be used for checking capaci- 
tors something of (he same procedure as 
applied for the headphone test may be used. 
When the lest leads arc connected to the capaci- 
tor the bulb should "strike", giving a flash. 
If the capacitor is in good condition it should 
then be charged up and the bulb will stay 
extinguished. If the capacitor is leaky it will 
keep losing its charge and the bulb will flash 
at regular intervals according to the resistive 
value of the leak. 

The DC supply for the neon may be obtained 
from a pair ol old HT batteries in series. It 
does not matter if their internal resistance is 
high so long as they have a good "off-load" 
voltage. Alternatively, it may be obtained 
from, say, the HT supply of a mains receiver 
if one is kept permanently in the workshop. 
The supply used should be well smoothed as, 
otherwise, the capacitor test cannot be carried 
out. AC is, of course, useless. 

Neon bulb 

 WAVtr- 
+ 

200/250 
volts 
OC 

Test 
leads 

Fig. 2(b): Illustrating a method of using a neon 
bulb for resistance tests and checks for capacit- 
ance leakage. 

Correction. In the circuit diagram of the 
'Mains Transportable Receiver' in our last 
issue, the input was shown as 'AC/DC.' With 
capacitor feed to the valve heaters, this is 
obviously incorrect, and should read ' AC' 
only. 
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How Many Turns 

Shall 1 Put ? 

by P. BARRATT, ISWL/G889 

MANY beginners who are building their 
first sets approach the tuned stage 

component values somewhat empirically, and 
the frequent technique with coil design is to 
make something which " must be too big 
and then chop off turns. 

This is all unnecessary, but it has been 
found that a surprising number of beginners 
are ignorant of the few basic formulae which 
so simplify the job and which—important to 
many—need very little maths for their 
application. 

For completeness, we will start with a funda- 
mental relation between frequency and wave- 

length, i-e., f= (1) where /is frequency A 
in Mcs., and X is wavelength in metres. An 

alternative form is A = (2) 

This is obvious when it is considered that the 
velocity of the wave front will be the wave- 
length multiplied by the number of waves 
per second. The velocity is 3 x 108 m/sec., 
but by using Mcs. for the frequency the ex- 
pression is simplified and gives the above 
result—the most useful form for SW work. 
As an example, a frequency of 8 Mcs. would 

correspond to a wavelength of =— or 37.5 m. 
8 m. 

In the tuned circuit, we have a parallel 
arrangement of an inductance and a capacitor 
(Fig. 1). For such a circuit there is a certain 
fundamental frequency which, if a potential 
difference of that frequency is applied across 
the inductor or capacitor, sets up oscillations 
of that frequency in the circuit. These 
oscillations are only slightly damped compared 
to the effect produced by other frequencies, 
higher or lower (Fig. 2). This is the "resonant 
frequency" of the circuit, and the variation 
of this frequency is called "tuning". 

The usual arrangement is that of a fixed 
inductance (the property of the coil, and 

dependent on its dimensions) and a variable 
capacitor. The minimum and maximum 
capacity values are usually specified, and the 
problem resolves itself into the determination 
of the number of turns necessary on, and the 
dimensions of, the coil. 

Let us call the capacity in a given circuit 
"C" (in pF) and the inductance (dealt with 
below) "L", measured in (rHenries. Then 
the resonant frequency "f" (in Mcs.) is given by 

1(13 
f=   (3) where tc = 3.142. 

2™ ^ LC 
How do we use this formula? Well if 

we put "f" as one extreme of the frequency 
range to be covered, then by substitution in 
the formula (using the minimum capacity 
value if the frequency used is the highest limit, 
and vice versa) we obtain a value for the 
inductance necessary. Using this value in 
the formula with the other capacity limit 
gives us the other frequency limit, and hence 
the range covered by a given inductance is 
determined. 

The accuracy of these methods is quite 
sufficient for constructional work and have 
been tested frequently in practice. If it is 
preferred to work in wavelengths, the formula 

becomes X=1.885 /LC (4), using (1) and (3). 
The inductance of the circuit is the coil 

property, and depends on the dimensions 
and the material on which the coil is wound. 
As a rough definition it may be taken that the 
self inductance of the coil is a constant deter- 
mining the EMF of self-induction set up across 
the coil by the current in it changing. The 
required formula will not be derived but will 
only be stated here, and is 

T _ 4- n2 a 
103 b v.H (6) 

where n=totaI number of turns, a=cross 
sectional area, Z)=length of winding, a and b 
are in sq. cms. and cms. respectively. 
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u 

FIG 1 

For those who prefer to work in inches, 
4 2.54- n2 a She formula is L= - IQib iM (6) 

{This assumes a long coil, bin the error is not 
(no great). 

Thus we can calculate the required induct- 
ance and the range that will be covered, also 
the necessary coil dimensions. An example 
will probably best show the methods used. 
Suppose the capacitance varies from 20 to 
150 pF (i-'-V-F). and the lowest wavelength 
required is 15 metres. Then by (4) 

15=1,885 ' Vl 20 and 
152=1.8852 L 20 

L =- 152 
= 4(iH 20 LS852 

For the highest wavelength of the range, 
A / 150 TS2 1 

>,= 1.885 \/ j "ggja—To = 40 metres. 

This is probably on the high side, but indicates 
the limit, i.e., an inductance of duH will cover 
a range of say, safely, from 15 to 55 metres. 
As^regards the coil, from {5) 

L = 4nH = 4- n2 a 
nib 11 

If the value of capacitance is unknown, a 
rough value may be found far the maximum 
or a given intemicdiate position if the area 
of plates overlapping is determined. This is 
generally inaccurate, hut is good enough if 
a capacitor is being cut down. The formula 
for capacitance, with air spacing, is 

O.OS85 AN L- c= -g-  pF 

where D thickness of air gap between 
consecutive stator and rotor vanes in cms,, 
A ■— overlapping area of plate in sq. cms., 
and A' i - number of separating air gaps. The 
use of this formula is obvious since D. 4 and .V 
are all found by direct measurement and cal- 
culation. It must be emphasised, however, 
that this is very rough. 

This is perhaps a rather sketchy outline, 
but if it is followed the results are of great 
use to the beginner-constructor and need only 

Current in 
circuit FIG 2 

Frequency appircd 

a little knowledge of maths to apply. The 
writer will he only too pleased to help on any 
points missed herein—if he is able to I The 
address is 514, Lynn Road, Wisbech, Cambs. 

■■ i03b = 7Tn2a 
Suppose wc want 10 turns altogether on the 
coil. Then n 10 and the relation becomes 
a 3,18b. We may now choose our most 
convenient length, say 5 cms. (b), and this 
gives a (the cross sectional area) as 15.9 
sq. cms. Now the area of a circle of diameter 

[rrd. From this, we find that the dia- 
meter must be 4.5 cms., i.e., a coil wound with 
10 lurns to a length of 5 cms. and with a dia- 
meter of 4.5 cms. will tune over the required 
range. 

Please | 

MENTION THIS MAGAZINE 
WHEN 

WRITING TO ADVERTISERS 
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COILED 
SPRING 

HtCfCOPrtONE 

ELASTIC 

XO - COST 

SPRING 
STRIP 

lyV 

OLD CAR 
steering- 
wheel 

METAL 
TOBlHG 

Ka 

(jfy 

FLEX 

MICROPHONE 

STANB 

C79 

" Ao Coi? " Microphone Stand {A), (B) and 
(C) shoyc nltcrnatire methods of microphone 
suspension. 

fay G3XT 

THE microphone slant] shown in the sketcB 
illusLraliny this nrl.icb was made at no 

cost to the writer, being eonstructeci entirely 
from discarded "odds and ends"! It is 
eqnaily useful for public-address work with 
a suitable amplifier and loudspeaker, or in 
the shack wilh an amateur transmitter. 

rite original model was constructed some- 
wiml hastily for outdoor use with PA equip- 
ment at a local fete. Hut a much better 
vei|fbn could be devised quite easily and made 
with very little extra trouble, incorporating 
such obvious improvements as fully shock- 
proof microphone suspension, and a telescopic 
adjustment for height.. 

An old car stccrmg-wheel, rescued from the 
scrap-heap at a local garage, forms the base, 
and a very good, substantial base too I ft 
has the great advantages of looking presentable, 
standing firmly even on rather 11 bumpv" 
ground out of doors, and being almost im- 
possible to knock over accidcnlally. 

The vertical column carrying the microphone 
is made of tubular metal. Actually a couple 
of old curtain rods were used in the G3XT 
version ! The diameter of (he lower one 
has to be governed by the size of the centre 
hole in the steering-wheel ; that of the upper 
tube is a size or two smaller. If ihe mike 
is to be used only with the operator in a stand- 
ing position, the upper tube can be a light 
wedge fit in the lower one. 

if, however, one prefers the improved 
version with a telescopic height adjustment 
which enables the microphone to be lowered 
to armchair level for use in a sitting position, 
then the upper tube or tubes must be made 
to slide down smoothi| inside tiie bottom one, 
and a suitable locking-ring with thumbscrew 
must be fitted to fix the mike at the required 
height. 
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Jn the original model the microphone was 
supported on a rather crude spiral spring 
which was soldered to the top ot the upper 
lube. This does not give complete shock- 
proofing, however, and a proper suspension 
with clastic cords or some equivafenl shock- 
absorbing arrangement is definitely preferable, 
as it prevents any nasty "jarring" noises 
when the stand is moved about with the mike 
switched on—especially if n is a sensitive 
carbon type. 

The mike leads were threaded down neatly 
inside the hollow tubes, and secured at the 
bottom to one of the radial struls of the 
steering wheel, with black insulating tape. 
The whole stand was enamelled glossy black, 
in pleasing contrast with the silver-plated 
microphone case, Rut any other colour- 
scheme in one or more tints could be used 
to present a pleasing appearance, especially 
if the microphone is required for public- 
address work in ful) view of an audience, 

11" the microphone used is of an insensitive 
type requiring a small pre-ampiifter, this 
could probably be mounted on one ol the 
radial struts of the steering-wheel base, where 
it would be least conspicuous and add still 
further to the stability of the stand. 

Despite its scrap-heap origin, the whole con- 
traption can be nicely finished to give it quite a 
professional appearance, and very few people 
looking at it would ever guess that it had 
(so to' speak) risen phoenijt-Iike from the 
dustbin ! 

Site SMiior Invites 
articles from readers, of a nature suitable 
for inclusion in (his magazine. Articles 
submitted for publication should prefer- 
ably be typewritten, but ordinary 
writing is acceptable if clearly legible. 
In any case, double spacing should be 
used, to allow room for any necessary 
corrections. Drawings need not be 
elaborately finished, as they will usually 

. be redrawn by our draughtsmen, but 
I details should be clear. Photographs 

should preferably be large (half-plate) 
but in any ease the focus must be good. 
Much useful advice to prospective 
writers is given in our " Hints for Article 
Writers'", which will be sent free on 
request. 

MODERN PRACTICAL RADIO 

AND TELEVISION 
This work covers every phase of Radio and Tejevision 
Engineering from many viewpoints and meets a great 
demand. The author, C- A. Quarnngton, 
A.M.Bric.LR.E., has been responsible for training 
Radio and Television Service Engineers and is also 
well known as a lecturer on Radio and Cathode-ray 
subjects. 

SOME OF THE CONTENTS 
Sound — Waves in Free Space — Electricity — Mag- 
netism and Inductance —■ Capacity Reactance and 
Impedance —• Alternating Current —• Tuned Circuits 
— Principles of the Thermionic Valve — The Signal 
Analysed — Detection — Reaction and Dampling — 
H.F. Tetrode and Pentode — High-frequency Amplification — Principles of the Superheterodyne — 
Frequency-changing Valves — Design of the Super- 
heterodyne — Practical Coil Design ■— Switches and 
Switching — Low-frequency Amplification — The 
Output Stage— Output Valves — Loudspeaker — 
Automatic Volume Control — Tuning Indtcators— 
Inter-Station Noise Suppression — Automatic Tuning  Frequency Modulation— Power Pack •— Decoupling 
— Gramophone Pick-up — General Mechanical and 
Electrical Considerations — Five Circuits Analysed — 
Aerials, Earths, and Noise Suppression — Car Radio-- 
Principles of Low-power Transmission — High 
Vacuum Cathode-Ray Tube and its Application to 
Television — Time Base — Television Technique — Television-receiver Design — Adjuscments and Faults 
of a Television Receiver — Measuring Instruments — Ganging Oscillator — Cathode-ray Oscillograph — 
Voltage and Current Testing — Instability and Motor- boating — Tracing Distortion—Tracing Mains Hum — 
Tracing Background Noise -— Valve Testing 
Receiver Alignment (Ganging)— Whistles and Break- 
through — Loudspeaker Faults— Testing Components Faultfinding Procedure (A Summary) — Local 
interference — Workshop Hints — Accumulator 
Charging and Maintenance — Simple Mathemacics, 
etc. — Abridged Technical Dictionary. 

RADIO CIRCUITS AND DATA 
A wide selection of typical and basic circuits 
with formulae and data, are also included together with a number of Manufacturers 
and complete basic circuits showing the latest 
trends and practices^ apart from a compre- 
hensive range of unft circuits. 

THE ILLUSTRATIONS 11 Modern Practical Radio and Television is pro- 
fusely illustrated. It contains 16 fu'l-page plates, 
over dOO diagrams in the text and 7 large folding 
insets. Each illustration has been specialty selected 
for its practical utility.    

A FREE PAMPHLET 
To the Caxtori Publishing Co., Ltd. 73, Morley Hall, St. George Street, Hanover Square. 

London, W,. I. 
Please send me, free of chorge, Pomphfet descrfhmg 
" Modern Practical Podio and To/evision.' 
Name.......   -      
Send this form in unsealed envelope. (Id, stamp) 
Address  -      
R.T.4      
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** from our MAILBAG" 

Mains/Baitery Receivers 
Dear Sir,-- Regartlint; liie letter from a Mr. 

W. Savage on page 29 of lite August issue, 
it would seeni clear that lie has omitted to 
fit a by-pass capacitor between the cathode 
of [he output valve and chassis. The valves 
are being over-run by lite audio output current 
which when using the signal generator is 400 
cycles, and will therefore not be read on 
DC instruments. -D, N. Corfield (Valve 
Application Dcpi,, Standard Telephones and 
Cables Ltd.). 

Dear Sir, The reason for the valves 
brightening was I hat i he heavy note caused a 
large AC current to be superimposed on 
the residual DC heater curtcat. The meter, 
being a DC type, would not register (his, but 
die valves, being purely thermal, would glow 
according to (he total applied power. 

Two causes are evident. (A) The cathode 
by-pass capacitor on the output (mains) valve 
is O/C or not of sufficient capacity. It is 
advisable to (It capacitors of the order of 100 
uF (electrolytic). (B) Bias conditions on the 
output valve not correct, or it is being over- 
driven. so that it docs not operate in true Class 
A. 

(A) is most hkely as this capacitor MUST 
be lilted to keep the AC component of the 
anode current from the other valve heaters. 
Perhaps your correspondent had hoped to 
obtain negative feedback and omitted this 
by-pass. tr. this particular case this method 

■of feedback is not possible. 
To be absolutely sure of this point, it would 

be advisable to lit an AC meter in series with 
healers and build up the by-pass capacity 
until there is virtually no AC in the heaters,-— 

L. F. Sintieid (Luton). 
Dear Sir,—When the set is static the bias 

to the output valve remains constant at the 
value given in (he maker's data, the current 
through the bias resistor being the normal 
valve current. However, when a signal is 
applied this is not the case. The note of a 

■signal generator (1 bet your corresponderit 
uses a service oscillator !!) is an AC sine wave. 
When it is applied to the set,-' the standing 
bias on the output valve makes it have a DC 
component. The peak to peak variation 
causes the valve current to vary by equal 
amounts up and down from the normal value. 
This current is that through the cathode bias 
resistor. By Ohnrs Law, since R is constant 
the PD across R varies with the current, so 

that the voltage available in the healer circuit 
of the other valves has an AC component. 
This voltage variation introduces a current 
variation in tire heaters too rapid to affect 
a normal "dead beaf" meter, which registers 
the mean current, which is the same as that 
given by the normal standing bias of the output 
valve with no signal. 

All right, you say, but that leaves us very 
little better off than before. But wait 1 I 
have only gone over the preliminary facts. 
The mean current in any AC circuit is always 
zero as measured on a DC meter, since the 
negative and positive peaks cancel each other 
out. However, it is not the mean but the 
RMS cutTcm which matters in the healing 
effect, of an AC supply. Therefore the actual 
current through the salve healers is not the 
same as thai through them when the set is 
static, but that currem plus the RMS eurrenl 
of the signal's effect, on the bias . 

In a set employing adequate AVC, as a 
commercial model would, the trouble would 
not arise. The signals would never reach 
the output stage amplified beyond a certain 
amount, and the small extra current would 
be allowed for in the design. 

Mr. Savage would probably find that bis 
set would be satisfactory on normal stations 
as the effect would not be noticed with the 
insensitive aerial of a portable set, but the 
strength of a signal generator signal together 
with its very tight coupling would give a notice- 
able increase to the effect, with no apparent 
cause or reason, as he observed.— 

D. R. Bilston (Cavendish, Suffolk). 

Re-building a Short-Wave Band 
Contd. from Next Page 

"Dont believe in aerials," 1 was told, "set 
works IjJ right wilhoul. Not having wires 
hanging round MY house." 

1 argued, 1 pleaded, but in vain. He sure 
meant it He wvtsrft having wires hanging 
round his house. Of course the short wave 
wouldn't work without. He told me that 
the set had been ruined, I told him that it 
hadn't, and that it would be OK with an 
aerial. He told me that be wouldn't pay 
for something that didn't work. 1 told him 
that it WOULD work wiih an aerial! He 
told mo that he WAS NOT HAVING AN 
Aerial m \ told him . . . ipi, what i 
lold him is nobody's business. Still, 1 could 
have used I he money—and the parts 1 Keep 
getting done out of ! 
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How to II K- » 8 B L II b/ H. DUDLEY STILTON 

A SHtmT WAVE »A.\II 

Tl !ERB is an old saying, so 1 am told, which 
informs us that: 'Those who know most, 

say least'. Which probably was the reason 
Why I was the only one who was doing the 
talking. There was also a motto hanging on 
the wall which slated: 'Better to be thought a 
foul, than to open your month and prove it". 
Which again explains why everyone listened,- 
except me! 

The Mihject under discussion was, originally, 
cci u muni cation receivers, and the general view 
was lhat the more valves there were, the better 
the set. Yours truly, being in a very clever 
mood, promptly got up and informed the 
company at targe that it was a lot of hooey, 
and that you could get just as much with 
one valve as with ten 111 

One of the company, deciding that this was 
too good a chance to miss, took me up on it. 
He bet me a pound that 1 was wrong, and could 
prove it-1 never learn, do l?-l accepted the bet. 

i now spend all my evenings at home, work- 
ing out how to build a television set,--and 
with only one valve, too. Still, I have great 
hopes of the magie-eyo that I'm using! 

Seriously, though. A chap was telling me, 
the other day, thai a friend of his had a set 
which would receive television sound, and 
Would it be possible to make his set receive 
same? 1 told him that as long as he was pre- 
pared to pay for it, he could have the Tollies 
Bergcre on it. 

"Oh no," he said, quite seriously, "1 couldn't 
do that—the wife would object." 

i looked at him in amazement, but 1 think 
he must have been kidding me because lie 
could always send the wife out, couldn't he? 

To continue, i agreed lhat it would be 
possible to get television sound, and to cut 
a long story short, i fetched the set in and 
started work. 

The set was the usual long, medium, short 
and gram. type. So i decided the simplest 
thing would be to build a separate unit, rather 
than to try and get his set to tune so high. 
It used a 6K8, so it may have done it, StiH, 
1 decided that the simplest job would be the 
best and cheapest. So, itaturaily, the choice 
was for a one valve, supsr-regen, prc-sct 
tuned to the Midland station, and brought 
into operation by the gram, switch. 

Looking through the American ARRL 
Handbook, i found just the circuit I needed. 
I must admit that 1 have never built a one valve 

set before- beneath my dignity! -so i read the 
"gen' quite carefully. It pointed out that the 
setting and adjustment was very critical. 
Just fancy, very critical, and on a one valve 
set too. Ha, ha, ha.—that was BEFORti 1 
built it. 

After building it for the fourth time, and 
still getting no results, I decided that after al( 
il. was rather, err,—shall we say. difficult! 
I decided to seek advice. But how to ask for 
advice on a ONE valve set, without appearing 
too ignorant? Just then I heard a familiar 
ehug-chug outside, and knew that Matt had 
arrived in his three-wheeler. 

"Just the man," thinks i, "lot's see how clever 
he REALLY is." (I've never known him to 
be beaten yet—worse luck!) 

I dragged him upstairs, and showed him 
my creation. 

"Hmmmm," he said. 
When he is dealing with radio, that is the 

i'u 11 extent of Iris vocabulary. After you get 
to know him, you can tell whether the problem 
is hard, medium, or easy, just by the length 
of his Hmmm. This particular Hmm was 
only short, meaning it was easy, I chuckled 
to myself. He looked at it for a moment, 
grabbed the soldering iron and changed a 
resistor. The set. immediately started working. 
As Frankie Howerd says, T was ama.a.azcd! 
) was more than that, i was floored. 1 lifted 
my foot to kick myself, but Rex got in the 
way, and 1 kicked him instead. He promptly 
look a chunk out of my leg. I let out a yell, 
and chased him downstairs. The XYL was 
just coming upstairs with two cups of tea. 
They met. The XYJ. went one way, and the 
tea went, the other. ( dashed downstairs 
and bent to pick her up. The dog thought 1 
was going to murder her, and bit me again. 
Have you ever tried typing standing up? . . . 

To return to (he point once more, We To u n d 
that if we replaced (he grid condenser with a 
5-50pf variable trimmer, we could adjust it 
until maximuoi gain was obtained; and the 
H.T. voltage IS critical. 

Apart from that, very efficient results were 
obtained but DON'T use a cheap coupling 
transformer, because for some reason or other 
'it just don't work'. 

The set was eventually finished and returned, 
1 plugged it in and looked for the aerial lead. 
Finding nothing, 1 asked where it was, 

Contd. on previous Page 
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Vulro Tester 
contd. from i1.93 

sonic valves, a mutual conductance figure is 
given that is greater than the anode current 
of the valve. To take an example, the Iriode 
section of a fiQ7 has an anode current of 1.1 
mA and a mutual conductance of ! .2 mA 
per volt, at a grid bias of 3 volts. When a 
ease like this is encountered, the bias change 
carried out by S11 should be of such a nature 
that it reduces the bias. Thus, in this case, 
reducing the bias to 2 volts will give the 
required mutual conductance reading. 

11 may also be found that it is not always 
possible to connect the valve under test to 
exaclly the voltages shown in the tables. For 
example, valves that need, say, anode voltages 
of 250 or 201) have to be connected to the 
210 volt supply. In practice, however, this 
will only cause a slight reduction of the mutual 
conductance in the fust case and a slight 
increase in the second. This point should 
be remembered when the minimum permissible 
meter variations are made up for the cards. 

The value for inimmum meter variation 
will, of course, be worked out from the ftgures 
given by the manufacturers. In most cases, 
the figures given on the cards should be 
between 75 and 80% of the maker's figure. 
A Warning 

There is still one final outstanding point of 
importance, and that is that no switches should 
be adjusted whilst the unit is switched on and 
the valve under lest is plugged in. Therefore, 
before any changes are made, the valve should 
be removed or the tester switched off. It is 
advisable to make out a notice to this effect 
and mount it in a prominent position on the 
front of the valve tester. 

TV MHetnre FnnUs 
contd. from P.95 

the CRT, this being the part of the tube 
where the electron beam is most easily 
disturbed. 

EHT supplies provided by a mains trans- 
former arc similar to (he normal power 
supplies, apart from the additional smoothing 
required. Great ■ caution should always be 
observed when adjusling power supplies of 
this type, as there is a tendency for the capaci- 
tors involved to remain charged for very 
long periods, and this can be lethtii. 

Line flyback and RF oscillator EHT systems, 
however1, require very low value smoothing 
capacitors, and as a result discharge very 

rapidly and are often termed non-lethal. They 
are not so robust, as a general rule, as the 
mains transformer types. The following faults 
are those most likely to occur. Brush and 
corona discharge—this is due to the high volt- 
age being developed across inductors ami 
circuits constructed of very fine gauge wire, if 
such a wire is given a high potential, the air 
immediately in the regionof the wire may ioni/.e, 
and power can actually be dissipated in the 
surrounding air. The possibility of insulation 
breakdown is therefore fairly great, unless 
special care is taken in the design. Radio 
frequency radiation—this is unlikely in a manu- 
factured RF oscillator type of EHT supply, 
as effective screening is usually incorporated. 
It is advisable, if one intends to construct a 
unit of this type, to give some thought to this 
problem, as an unscreened or radiating oscil- 
lator can be a considerable nuisance to domes- 
tic receivers operating on long waves. Similar 
effects can occur with the line flyback type of 
EHT supplies, and long leads carrying high 
sawtooth voltages should be avoided if possible. 
The smoothed EI-iT may be run any distance 
without possibility of radiation. 

The main points to be careful about arc to 
avoid small diameter wire unless this is well 
insulated, to make soldered joints without 
points (it is far better to make a big 'blob' 
here), to give adequate spacing and to maintain 
a reasonable degree of screening where 
required. 

Brash discharge over (he glass of. the CRT 
round an anode "pip" may often be avoided 
by smearing the region with a little petroleum 
jelly. 

(to he continued) 

Intercoms 
contd. from P.Si. 

These measures are necessary to ensure thai 
feed back is reduced to a minjffium. 
The Various Systems Discussed 

In this scries of articles we have discussed 
not only the best type of amplifier which may 
be used on intercom systems but have also 
reviewed various melhods of conversing with 
and calling individual slations. 

Some of the installations which have been 
shown have commercial counterparts. The 
system described in the present article has 
been designed by the writer and he is not aware 
if there is any similar commercial mode!. 
Nevertheless, the perfection of its operation 
and the facilities which it provides should 
make it well worthy of consideration by those 
interested in this branch of radio. 
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MOR.SE core 

TRAILING 
The Cendlcr System of Morse Code Trtiinlng 
lias been demonstrating its Value for the past 

36 years. 
Each CANDLER SYSTEM Course (JUNIOR for Begmners 
—ADVANCED for Operators) is arranged in a scries of 
10 progressive lessons which arc fascinating, instructive 
and practical. They teach you the most vital principles 
of telegraphing technique, the fundamentals of successful, 
efficient, accurate and speedy Receiving and Sending 

of the Morse Code. 

RADIO AMATEURS AND 
W/T OPERATORS 
are invited to send for the 

CANDLER "BOOK OF FACTS" 
It gives full details of all courses. Sent free- 

No obligation. 
Courses supplied on Cosh or Monthly poyment terms. 

THE CANDLER SYSTEM CO. 
(Room SBC) 111 KINGSWAY, LONDON, W.C.I 

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

INEXPENSIVE TELEVISION is the title of the latest -48 page illustrated publication 
showing how a variety of ex-Govt. Radar Units can be 
converted readily and cheaply into efficient Television 
Receivers. Send only 2/9d. for your copy, and a price 
list of the specified items. 

RECEIVERS R.I355 as specified for above, complete with all valves and a copy of the book. ONLY 55/-, 
(Carriage etc. 7/6). 

RF UNITS TYPE 25 for use with R.1355 for London 
reception, ONLY 17/6, (postage 1/6). 

RF UNITS TYPE 26 for use on Sutcon Coldfistd 
frequency are all sold, but we can supply the RF Unit 27 with full details of modification by re-trimrning only 
to cover Sutton Coldfield, ONLY 25/-, (postage etc. I /6). 

I.F. STRIP TYPE 194. Another of the units specified 
for Inexpensive Television. A first class strip giving tre- 
mendous amplification, and well recommended for con- 
structors ^v ho have built a Televisor but have come 
",unstuck,' in the vision or sound receiver. Contains 
six valves VR 65, and one each VR 53 and VR 92. Siae 
18in. x Sin. x Sin. ONLY 45/-, (postage etc. 2/6). Copy 
of Inexpensive Television supplied free. 

INDICATOR UNITS TYPE 6. As specified for above TV. Complete with valves and VCR 97 Tube. 
ONLY 75/-, (carriage etc., 12/6). 

INDICATOR UNITS TYPE 62. Contains 16 
valves VR 65. 2 of EB34, 2 of EA SO, and VCR 97 Tube. 
ONLY 75/-, (carriage etc., 12'6). 

TRANSFORMERS FOR "INEXPENSIVE TV", 
can be supplied as follows: Time Bases and Vision Trans- 
former 350—0—350V, 160ma. 5v, 3a,6,3v 6a, 6.3v 3a, ONLY 
36/-. Sound Receiver Transformer 250—0—25Ov lOOma, 
Sv 3a, 6.3v 6a. ONLY 27/6. EHT Transformer for VCR 
97 Tube, 2—0——2v 1.1 a, 2—0—'2v, 2a, 2,S00v 5ma, ONLY 
30/-. POSTAGE 1/6 per transformer please. 
Cash with order please, and print name and address dearly, 

U.E.I. CORPN. 
TheRad>oCorner, l33Grays Inn Road, London, W-C.l 

(Thane: TEftm/m/s 7937) Open until I p.m Saturdays, we arc 2 mins. from High 
Holborn, S mins by 'bus from King's Cross, 

WHAT IS THE l.S.W.L? 

(I) The Internacional ShortWave League 
is an organisation of short wave 
listeners, amateur transmitters, and 
others interested in short wave 
radio communication. 

(1) Its objects are to encourage, in every 
way possible, friendly intercourse 
and understanding between peoples 
of every country, through the 
medium of a common interest in 
their hobby. 

(3) Membership is open to anyone, of 
whatever rate, creed, or colour, 
provided there is a genuine interest 
in short wave radio and a desire to 
further the aims of the League. 

(4) The membership fee consists of an 
annual subscription of 2s. 6d., or its 
equivalent. There is no entrance 
fee. 

(5) Contests. Set Listening Periods and 
Dedicatory Broadcasts are regularly 
arranged, in order to further the 
aims of the League. 

(6) Organisation consists of an HQ staff. 
Country, County and Town repre- 
sentatives, and locaj I S.W.L. Groups, 
These latter arc the essential units of 
l.S.W.L. activity, as they stimulate 
and keep together local LS.W.L. 
members. 

(7) Many free services are available to 
help members to get the best out 
of their hobby. Amongst these is a 
QSL Bureau which is unique in that 
it handles both amateur and broad- 
cast 'veries.' 

(3) A section of 'Short Wave News' is 
devoted each month to i.S.W.L. 
affairs, and carries news of contests 
and Group activities. The purchase 
of 'Short Wave News' is NOT a 
condition of membership, 

(9) The address of HQ is 57 Maida Vale, 
Paddington, London, W.9,, and the 
telephone number is CUNningham 
6518. 

IF YOU ARE A 

SHORT WAVE ENTHUSIAST 
— JOIN US NOW 
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VI RADIO CONSTRUCTOR 

SMALL AB\TE11TISE3SM<:NTS 
Headers* small advertisements will be accepted at 2d. per word, minimum charge 2/-. Trade advertisements 

will be accepted at 6d. per word, minimum charge 6/-. If a Box Number is required, an additional charge^of 
1/- will be made. Terms; Cash with order. All copy must be in hand by the lOth of the month for insertion 
in the following month's issue. 

PRIVATE 
CONSTRUCTORS entire equipment. Tools, valves* 

components, Avometer 40 in case with accessories* 
capacity bridge, working Premier televisor, Magnavista 
lens. Nearest £30. Delivered private car. Contact 
13 Stephens Road. Manchester 20. TMdsbury 4714 

GRAD. BRIT. I.R.E. gives expert private tuition in 
Radio Theory to Radio Service Engineers and Radio 
enthusiasts (London).— Box No. A125> 

WANTED. Radio Const rue tor Vols. 1 and 2. Vol. 3, 
Nos. 1 to 7.—Dowson, 4, Melrose Street, Scarborough. 
FOR SALE. Television set. Un-uscd. Not ex- 

Go vt. lOins. Cossor tube. Complete except cabinet. 
£30. Tiox No. A126, 

9 ins. TELEVISION CABINET (View Master) factory 
made job. Nearly new £2 5s. Od. Table model. 
Apply evening or Saturdays.—Mr. Nagel, 28, Alteyns 
Road, West Dulwieh, London, S.E.2L 

VARIED ASSORTMENT of transmitting and receiv- 
ing components, all parts of R1116 receiver, W<j6 cali" 
biated absorption wavemeter surplus to requirements.— 
A. E. Burnard, G2FCA, 26 Northolmc Gardens, Edg- 
warc, Middlesex. 
TWO 1355s converted 26 and 24 units Birmingham freq. 

£4 and £3 10s.—Foster, 4, Thompson Avenue, 
Ormskirk. 

OFFERS. Magnavox 66 energised 250V with trans- 
former, R.F. 26 new.—-Hulmes, 2t Laura Place, 
Beaufort, Ebbvv Vale, Mon. 

TRADE 
G6MN for the best11 QSL's and approved log books, 

send for samples; G6MN. Bridge Street, Worksop, 
Notts. 

COMPONENTS. F.ddystone, T.C.C., N.S.F., etc. 
Order from Smith, 98, West End Road, Morecambe. 
Send for lists or quotations. 

and G.P.O. approved log books. Samples iS free Atkinson Bros., Printeis, Elland, Yorks. QSL 

USE THIS FORM FOR SMALL ADVERTISEMENTS 

PRIVATE RATE 
2iL wp^Rp 

Minimum 2/- 

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

crossed and made payable to 
ALOfUDGE PRESS LTD. 

TRADE RATE 

iUl\ WORD 
Minimum 6/- 

To t/ie Advertisement Manager 'Radio Constructor', Aid ridge Press Ltd. 
!5 Charterhouse Street, London, E.C.i 

Please insert this advertisement under the heading for insertions 
I enclose remittance s d. If Sox No. required! I/- extra) 
NAME   
ADDRESS   

USE BLOCK LETTERS 
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RADIO CONSTRUCTOR vi i 

TRITET OSC, BUFFER ANODE 

I 

CRYSTAL OSC. BUFFER GRID 

■ 

CLAPP OSC. 1 FREO. TRIPLER 

■ 

FRANKLIN OSC. TRIPLER ANODE 

E. C. O. TRIPLER GRID 

■ 

OSC ANODE 1 POWER AMPLIFIER 

■ 

OSC CATHODE PA. GRID 

1 FREO. DOUBLER PA. ANODE 

DOUBLER ANODE INPUT 

DOUBLER GRID 
1 -,r j i - 

OUTPUT 

SSnm^. \o. 4. 

Cut out anJ paste on to panel. Protect witfi Seltotape or clear nail varnish. 

www.amfirinanrariinhistnrv.nnm www.americanradiohistory.com

www.americanradiohistory.com


CL 1 D E 

bargains in Ex-Services Roc/fo oncf Electronic Egoipment 

REMOTELY LOCATED COASTAL STATIONS AND "TOP BAND" 
OPERATORS This is your day!—We can supply you with an excellent 5 valve superhet communt- 

cations receiver which does not rely on AC mains for its power supply. This 
receiver is the EX-R.A.F. R122-4AN which operates from batteries and only requires 
a 120V H.T., a 2V. accumulator and a Grid bias. 
The RI224A is an outstanding receiver and features many communications points. The frequency coverage is 1—9 Mc/s. (300—33,3 Metres) which takes in the 

SHIPPING , TOP BAND , 80 ' and '"40,t„ the H.F, end of the Broadcast band 
is also included. Ease of tuning Is ensured by a slow-motion dial. An R.F. stage 
{VP23) provides extremely good selectivity and a 470 Kc/s I.F. with a regeneration 
circuit proves qutte sensitive. Maintenance and operating of the R1224A offers 
no "snags" to the Amateur, S.W.L., or lay-man operator. 
The R1224A line-up includes—RF stage (VP23), Mixer (FC2), l.F. {VP23). Det 
(210LF) and Output (220PA.) Headphones or 600 ohm line matching outputs 
are provided via jacks on the front panel. 
The R1224A will provide a receiver ideal for Coastal stations, /P locations, Field 
Days, and main station "stand/by". 
Enclosed In a wooden cabinet (loss batteries) with calibrated chart on the hinged 
lid. Dimensions 14^ x 10 x 9% ins. 
CLYDESDALES PRICE ONi Y £S m. 6d. each POST PAID 
POWER FOR THAT EX-W.D. 

UN(T 
This extremely compact A.C, Mains 
power unit produced by Stratton Co., 
is complete and ready for use on a 
40—60 cy. A.C. Mains supply of 
0—200/250 Volts. The outputs are 
ideal for workshop or shack use, the 
H.T. supply being 175 V.D.C.at60M/a 
and an L.T. supply of 12.5V at 2.5A, 

Dual Choke smoothing (shrouded 
chokes), condenser input, employs 
a 5Z4 for rectification, pilot tamp, 
and mains ON/OFF switch. The 
outputs are taken to a six-way socket. 
A necessity in any experimenters 
workshop or "HAMS" shack. 
Extremely useful for powering the 
"SHARP CHANNEL Q Ser" and 
many other units requiring a 12 volt 
heater supply, including the P40 
receiver for which it was designed. 
Totally enclosed in a louvred metal 
cabinet 11^ x Si x 4J ins, finished in 
grey ripple. 
CLYDESDALES PRICE ONLY 

39s. 6d. each POST PAID 
We have now available our latest 
LIST No. 7, Over 230 pages of 
illustrated stock and information. 
Send 6d. now. Print name and address. 

CONVERTER FOR 2M-—I0M.—TELEVISION 
The RF27 is probably one of the most widely'discussed converters ever built, 
this being due to its versatility. Numerous modifications for various uses 
have been published in the last 18 months. 
The RF27 is a tunable converter covering (in fts original state) 65—85 Mc/s 
(3.75 to 4,6 Metros), employing a Muirhead 
slow motion illuminated dial. 
An outstanding feature of this converter is 
the fact that it can be "fed" into practically 
any existing receiver which tunes 42 metres 
S.W. The output of the RF27 being approx. 
7 M/cs (42 M.) is connected to the aerial 
terminal of the receiver in use. The power 
needed to operate the RF27 unit is 300 V/H.T. 
at 20 M.'a, and 6.3 V/L.T, at ,9 A., could most 
probably be taken from the same receiver. 
Valves include VRI36,IEFS4 (RF), VRI36;EF54 
(Mixer) and VRI37.IEC52 17 M/cs Oscillator). 
Enclosed in a metal retainer, dimensions: 
9^ x 7i„x 43- ins. 
CLYDESDALES PRICE ONLY 35/- each POST PAID 

A COMPLETE 40 METRE QRP. 
Ex-U.S. Army No. 48 Set constitutes 
a complete VFO/ controlled trans- 
mitter and a 6 tube superhet receiver 
(separate units) with an operating 
frequency range of 33,3 oc 50 Metres 
(6—9 Mc/sL This rig provides the 
operator with "FON" or C.W. on "40" 
with provisions for netting. 
Extremely F.B. results have been obtained 
with this 'QRP' when a 99fc. Long wire 
antenna was used. 
A portable hand operated power unit is 
supplied together with microphone, 
H/phones, morse key, portable 10ft. 
aerial, built-in I 000 kc/s, standard and 
spare valves. TX/RX dim.: I 12 x 104 x 
I7| ins. 

CLYDESDALES PRICE ONLY tl4 10s. Od, each POST PAID 

ORDER DIRECT FROM: 'Phone: SOUTH 2706/9 
w -mT Mk n 4 M M2, SUPPLY . 2 BRIDGE STREET 

» 'v .* Mt & MWIm. Mj M<J CO., LTD, GLASGOW - C.5. 
VISIT OUR BRANCHES IN SCOTLAND. ENGLAND AND NORTHERN IRELAND. 

Pubflifted by Amofgomoted Sftort Wove Press Ltd. 57 Mofdo Vole, Poddfngton, London VV,9 
ond Printed by A. Quick end Co. Ltd. /ockson Road, Ciacton-on-Sca. 
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