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CLYDESDALE 
Bargains in Ex- Services Radio and Electronic Equipment 

CO DX 2- TRANSATLANTIC ON 2 METRES -CO DX 2 

Ex. U.S. BC 624 (SCR -522) Receiver Chassis with 
a frequency coverage of 100 -156 Mc;s. Offers a basis 
for a very F.B. 2 metre Receiver with a 12 Mcis I.F. 
section for the 144 Mcfs sec you may be thinking 
about building. Spot frequencies may be "Locked" 
by using the Receiver with its present crystal con- 
trolled oscillator, or may be modified for variable 
tuning. The R.F. and H.F. tuning are variable. 
This unit is complete with valves including 1;9002, 
and, 3/9003's tt7G based types. Power require - 
ments: -300V. D.C. H.T. at 75 MJa and 28V. L.T. 
(Valves can be rewired for use with 12V. L.T.). 
REMEMBER! You may be the first to hear those 
Transatlantic 2 metre signals yet. Its not imprac- 

ticable. 
FREE! The BC -625 (SCR -522) Transmitter chassis, partly disembled but still includes 
an invaluable host of V.H.F. components, including oscillator (8Mc /s), Tripler and Fnal Tanks (144 
bases for 832 /829 Valves. -FREE !- CLYDESDALE'S 

PRICE ONLY 37/6 

Mc's) Plus 2 valve 
POST 
PAID 

ORO RIG COMPONENTS OR V.F.O. 

Ex. U.S. Tuning Range "E" constitutes a 

basis for a 7 Mc;s ECO stage with a PA 
assembly capable of handling 150 watts. 
Numerous components include a double 
spaced 125 Pf PA variable with S.M. drive 
plus a 150 Pf. variable condensers with 
micro- drive - Tapped tank coils and low 
loss switches. 
Enclosed in a black crackled case 12 x 9; 
x 81 ins. with handles. 
CLYDESDALE'S 19 6 CARRIAGE 
PRICE ONLY 1 PAID 

40 METRES OUTPUT 
COMMERCIAL V.F.O. 

Ex. U.S.A.S.C. 
Master Oscillator M I-19467-A. 
With an output range of 2 to 10 mc,s 
employing an 807 in an E.C.O. circuit. 
Continuous micro tuning, easily manipu- 
lated and extremely stable, even on "10" 
when doubled up. Grid drive 0- 10 
"Miammeter." Requires only 6.3V. .9A. 
and approx. 180 V.D.C. HT STABILIZED. 
This unit could not be repeated with 
instruction book and enclosed in a metal 
case 12 x 10 x 6 ins. 

PRICE ONLY 791'6 POST 

FRESH CONSIGNMENT 
R.F. 27 Units 

These 1st Class converter units cover 
a frequency of 65 to 80 Nets with 
variable tuning over the entire range. 
It has an oscillator tuned to an 
output of approx. 7 Mc;s which 
can be fed into any Receiver 
which tunes the "40" metre band. 
Valves include VRI36 /EF54 (R.F.) VR 
136/EF54 (Mixer) and VR137 /EC52 
(Oscillator). Requires only 6.3V. 9A 
L.T. and 300V. 20 M;a H.T. 
CLYDESDALE'S 

35 
i POST 

PRICE ONLY ¡ PAID. 

CIRCUITS AND DETAILS 

For the Viewmaster T.V. (London 
and Birmingham) and War 
Surplus Equipment. 

Please Enquire. 

NOW AVAILABLE 

236 Page Illustrated Catalogue - 
send 6d. to cover cost. 
Please Print your Name and Address 

STILL A FIRST LINE 
COMMUNICATIONS SET 

The ex. R.A.F. R1155, 7 valve superhet with 
465 Kc ?s I.F., and 5 wavebands. Covers "80 ", 
"40" and "20" metres plus B:Cast- bands. 
Full vision dial, graduated in Mc/a and Kc /s. 
Requires only 200 V.H.T. 35 Mjs and 6.3V. 
L.T. 3A. 

CLYDESDALE'S 
PRICE ONLY £12.12. 

POST 
PAID 

BATTERY POWERED 
COMMUNICATIONS RECEIVER. 

Ex. R.A.F. R1224 5 valve superhet cover- 
ing I to 9 Me s in three switched wave 
bands. Features: - 
3 wave bands: I to 2.1 Mcjs. 2.1 co 
4.3 Mc /s and 4.3 Mcts to 9 Mt /s. 
465 I.F. stage. 
Sensitivety control. 
Reaction control (for C.VV. operation) 
Aerial trimmer. 
56:1 Reduction Slow motion drive, 
180 deg. graduated dial. 
HI impedance and 600 ohm. lino outputs 

R.F. stage Mazda VP23 
Mixer Mullard FC2A 
I.F. stage Mazda VP23 
DET. Cossor 210LF 

Output Cossor 220PA. 
A very F.B. receiver for portable "160 ", 
"80" and "40" metre use, or for a station 
without mains supplies. Exceptionally 
sensitive and selective. 
Complete in wooden cabinet with hinged 
lid 14- x 10 x 9} ins. Finished in Grey 
with calibrated chart. 
Requires only 2V. L.T., 120 H.T. and G.B. 
batteries. 
CLYDESDALE'S 
PRICE ONLY £5.19.6 PAID 

ORDER DIRECT FROM: 'Phone: SOUTH 2706/9 

SUPPLY CLYDESDALE CO., LTD. GBRIDGE C.S. 
VISIT OUR BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND. 

Published by Amalgamated Short Wave Press Ltd. 57 Meide Vole. Paddington. London W.9 
and Printed b: A. Quick and Co. Ltd. Jackson Road, Clacton -on -Sea. 
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FREE! The 
an invaluable 
bases for 832 

BC-625 (SCR 
host of V.H. 
829 Valves. 

CQ DX 2—-TRANSATLANTIC ON 2 METRES —CQ DX 2 
Ex. U.S. BC 624 (SCR-522) Receiver Chassis with 
a frequency coverage of 100-156 Mc;'s. Offers a basis 
for a very F.B. 2 metre Receiver with a 12 Mc/s I.F. 
section for the 144 Mc/s sec you may be thinking 
about building. Spot frequencies may be "Locked" . 
by using the Receiver with its present crystal con- 
trolled oscillator, or may be modified for variable 

WzWl tuning. The R.F. and H.F. tuning are variable. SpSr- 
jjl t/f This unit is complete with valves including 1/9002, and 3/9003's ti7G based types. Power require- t 

ments:—iOOV. D.C. H.T. at 75 M/a and 28V. L.T. . W 
(Valves can be rewired for use with 12V. L.T.). 
REMEMBER! You may be the first to hear those 
Transatlantic 2 metre signals yet. It's not imprac- ^ 

ticable. ^ 
.-522) Transmitter chassis, partly disemblcd but still includes 
F. components, including oscillator (8Mc/s), Tripler and Fmal Tanks (144 Mc/s) Plus 2 valve 
— FREE!— CLYDESDALE'S POST 

PRICE ONLY •>',<> PAID 

QRO RIG COMPONENTS OR V.F.O. 
Ex. U.S. Tuning Range "E" constitutes a 
basis for a 7 Mc/s ECO stage with a PA 
assembly capable of handling 150 watts. 
Numerous components include a double 
spaced 125 Pf PA variable with S.M. drive 
plus a 150 Pf. variable condensers with 
micro-drive — Tapped tank coils and low 
loss switches. 
Enclosed in a black crackled case 12 x 9} 
x 8J ins. with handles. 
CLYDESDALE'S 19;CARRIAGE 
PRICE ONLY PAID 

40 METRES OUTPUT 
COMMERCIAL V.F.O. 

Ex. U.S.A.S.C. 
Master Oscillator MI-I9467-A. 
With an output range o* 2 to 10 mc;S 
employing an 807 in an E.C.O. circuit. 
Continuous micro tuning, easily manipu- 
lated and extremely stable, even on " 10" 
when doubled up. Grid drive 0 — 10 
"M/ammeter." Requires only 6.3V. .9A. 
and approx. 180 V.D.C. HT STABILIZED. 
This unit could not be repeated with 
instruction book and enclosed in a metal 
case 12 x 10 x 6 ins. 
CLYDESDALE'S TO ,'A POST 
PRICE ONLY ' ' PAID 

FRESH CONSIGNMENT 
R.F. 27 Units 

These 1st Class converter units cover 
a frequency of 65 to 80 Mc/s with 
variable tuning over the entire range. 
It has an oscillator tuned to an 
output of approx. 7 Mc/s which 
can be fed into any Receiver 
which tunes the "40" metre band. 
Valves include VRI36/EF54 (R.F.) VR 
136/EF54 (Mixer) and VRI37'EC52 
(Oscillator). Requires only 6.3V. 9A 
L.T. and 300V. 20 M/a H.T. 
CLYDESDALE'S , POST 
PRICE ONLY PAID. 

CIRCUITS AND DETAILS 
For the Vicwmastcr T.V. (London 
and Birmingham) and War 
Surplus Equipment. 

Please Enquire. 

NOW AVAILABLE 
236 Page Illustrated Catalogue— 
send 6d. to cover cost. 
Please Print your Name and Address 

STILL A FIRST LINE 
COMMUNICATIONS SET 

The ex. R.A.F. RII55. 7 valve supcrhct with 
465 Kc/s I.F., and 5 wavebands. Covers "80", 
"40" and "20" metres plus B.'Cast bands. 
Full vision dial, graduated in Mc/s and Kc/s. 
Requires only 200 V.H.T. 35 M/$ and 6.3V. 
L.T. 3A. 
CLYDESDALE'S /11 12 POST 

PRICE ONLY t-iA.iA. pAlD 

BATTERY POWERED 
COMMUNICATIONS RECEIVER. 

Ex. R.A.F. RI224 5 valve superhet cover- 
ing I to 9 Mc/s in three switched wave 
bands. Features:— 
3 wave bands: I to 2.1 Mc/s, 2.1 to 
4.3 Mc/s and 4.3 Mc.'s to 9 Mc/s. 
465 I.F. stage. 
Sensitively control. 
Reaction control (for C.W. operation) 
Aerial trimmer. 
56:1 Reduction Slow motion drive. 
180 dog. graduated dial. 
HI impedance and 600 ohm. lino outputs 

R.F. stage Mazda VP23 
Mixer Mullard FC2A 
I.F. stage Mazda VP23 
DET. Cossor 2I0LF 

Output Cossor 220PA. 
A very F.B. receiver for portable "160", 
"80" and "40" metre use, or for a station 
without mains supplies. Exceptionally 
sensitive and selective. 
Complete in wooden cabinet with hinged 
lid I4jf x 10 x 91- ins. Finished in Grey 
with calibrated chart. 
Requires only 2V. L.T., 120 H.T. and G.B. 
batteries. 
CLYDESDALE'S /5I9 6 POST 

PRICE ONLY ".it.U pA|0 

ORDER DIRECT FROM: S0UTH 2706'9 

g, ■ %/ Mh MS n A W M? SUPPLY _ 2 BRIDGE STREET 
M ## 3 MPJ* Mj #1 CO.. LTD. • GLASGOW - C.5. 
VISIT OUR BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND. 

Published by Amalgamated Short Wove Press Ltd. 57 Maida Vole. Paddington, London W.9 
and Printed b; A. Quick and Co. Ltd. Jackson Road, Clacton-on-Sca. 

www.americanradiohistory.com


Ii RADIO CONSTRUCTOR 

THE MODERN BOOK CO. 
RADIO SERVICING - THEORY AND PRACTICE. By A. Marcus. 35s. Postage 9d. 
THE THEORY AND DESIGN OF INDUCTANCE COILS. By V. G. Welsby. I8s. Postage 9d. 
A HOME BUILT FM RECEIVER. By. K. R. Sturlcy. 4s. 6d. Postage 3d. 
TELEVISION SERVICING MANUAL. By. E. N. Bradley. 4s. 6d. Postage 3d. 
THE RADIO AMATEUR'S HANDBOOK, 1950 Edition. By A. R. R. L. 20s. Postage 9d. 
ANTENNA THEORY AND DESIGN. By H. Paul Williams. Vol. I. 21s. Vol. 2. 63s. 
THE PRINCIPLES OF TELEVISION RECEPTION. By A. W. Keen. 30s. Postage 9d. 
TELEVISION EXPLAINED. By W. E. Miller. 5s. Postage 4d. 
GUIDE TO BROADCASTING STATIONS. By "Wireless World." Is. 6d. Postage 2d. 
REFERENCE DATA FOR RADIO ENGINEERS. By W. L. McPherson. Ss. Postage 6d. 
RADIO VALVE DATA. Compiled by "Wireless World." 3s. 6d. Postage 3d. 
OUTLINE OF RADIO. By H. E. Penrose and Others. 21s. Postage 9d. 
THE ELECTRONIC MUSICAL INSTRUMENT MANUAL. By A. Douglas. I8s. Postage 6d. 
PRACTICAL WIRELESS SERVICE MANUAL. By F. J. Camm. Es. 6d. Postage 5d. 
NEWNES TELEVISION MANUAL. By F. J. Camm. 7s. 6d. Postage 4d. 
INEXPENSIVE TELEVISION, No. 4. By A.S.W. Press, Ltd. 2s. 6d. Postage 2d. 

We have the finest selection of British and American radio books in the Country. 
Complete lists on Application. 

19 -23 PRAED STREET, (DRS) LONDON, W.2 
PADDINGTON 4185 

Inexpensiie 
Telecision 

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 sine, gives 
a much wider choice of equipment suitable for 
conversion, and will be equally popular with all 
television constructors. 

PRICE 2 1 6 (post 2d.) 
from your local supplier or direct from 

AMALGAMATED SHORT 
WAVE PRESS LTD. 
57 Maida Vale, Paddington, London 

W.9 
'Phone: CUN. 6518 

METAL WORK 
with a difference! 

If you want a well -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 
metalwork at all for your 
ham requirements 
YOU CAN DO NO 
BETTER THAN TO 
WRITE US FOR AN 

ESTIMATE 
All metal work "made to measure" 
For full details and address of nearest agent, contact- 

L. J. PII I LPOTT (C1111) 
(E. J. PHILPOTT) 

Chapman St., Loughborough 
Telephone: 2864 
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RADIO SERVICING-THEORY AND PRACTICE. By A. Marcus. 35s. Postage 9d. 
THE THEORY AND DESIGN OF INDUCTANCE COILS. By V. G. Welsby, 18s. Postage 9d. 
A HOME BUILT FM RECEIVER. By. K. R. Sturley. 4s. 6d. Postage 3d. 
TELEVISION SERVICING MANUAL. By. E. N. Bradley. 4s. «d. Postage 3d. 
THE RADIO AMATEUR'S HANDBOOK. 1950 Edirion. By A. R. R. L. 20s, Postage 9d. 
ANTENNA THEORY AND DESIGN. By H. Paul Williams. Vol.1. 21s. Vol. 2. <3s. 
THE PRINCIPLES OF TELEVISION RECEPTION. By A. W. Keen. 30s. Postage 9d. 
TELEVISION EXPLAINED. By W. E. Miller. 5s. Postage 4d. 
GUIDE TO BROADCASTING STATIONS. By " Wireless World." Is. 4d. Postage 2d. 
REFERENCE DATA FOR RADIO ENGINEERS. By W. L. McPherson. Ss. Postage 6d. 
RADIO VALVE DATA. Complied by "Wireless World." 3s. 4d. Postage 3d. 

OF RADIO. By H. E. Penrose and Others. 21s. Postage 9d. 
THE ELECTRONIC MUSICAL INSTRUMENT MANUAL. By A. Douglas. 18s. Postage fid. 
PRACTICAL WIRELESS SERVICE MANUAL. By F. J. Camm. 8s. fid. Postage 5d. 
NEWNES TELEVISION MANUAL. By F. J. Camm. 7s. fid. Postage 4d. 
INEXPENSIVE TELEVISION, No. 4. By A.S.W. Press, Ltd. 2s, fid. Postage 2d. 

We have the finest selection of British and American radio books in the Country. 
Complete lists on Application. 

19-23 PRAED STREET, (D£T) LONDON. W.2 
PADDINGTON 4I8S 

Inexpensive 

Television 

The fourth in our popular Data Book Series, this 
publication describes the construction of television 
receivers from ex-Govt. surplus eauipmcnt, 
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 pans 
of the country. 

The new edition, which is double the si^e, 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 local supplier or direct from 

AMALGAMATED SHORT 
WAVE PRESS LTD. 
57 Maida Vale, Paddington, London 

W.9 
'Phone: CUN. 6518 

METAL WO IKK 

with a difference'. 

If you want a well-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 
metalwork at all for your 
ham requirements 
YOU CAN DO NO 
BETTER THAN TO * 
WRITE US FOR AN 

ESTIMATE 
All metal work "made to measure" 1 

For full details and address of nearest agent, contact— 

I. J. I'HUPOTT ((Mill) 
(E. J. PHILPOTT) 

Chapman St., Loughborough 
Telephone: 2864 
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The latest (1949) Edition of 

THE WORLD RADIO 

HANDBOOK for LISTENERS 
is available from us 

PRICE 6s. 9d. Post Paid 
The 

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

1000's and 1000's 

of "VERIES" and 

SWL ¡'QSL CARDS 

have been supplied for Hams in 

many Countries by: 

G6MN 
who knows your requirements 

Printer of QSL'S 

since 1925 

Send for Samples to 

G 6 M N 
CASTLEMOUNT, 

WORKSOP, NOTTS. 

ADCOLA 
(Regd. l'rade Mark) 

SOLDERING INSTRUMENTS 

' Reg. Design No. 860302 
(British, U.S, and Foreign Patents) 

Designed for wireless assembly and main- 
tenance. Supplied for all volt ranges from 617v 
to 2301250v. High Temperature, Quick 
Heating, Low Consumption, Light Weight. 

3 :16" Dia. Bic Standard Model 22;6 
I!4" Dia. Bic Standard Model 25;0 
3;'16" Dia. Detachable Bic Type 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 
superhet 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 co approaching 
that of a communications type receiver. Coil 
Data is included. Price If -. Postage 2d. 

Amalgamated Short Wave Press Ltd. 

57 Maida Vale, Paddington, 
London - W.9 

Telephone: CUNningham 6518 

OP-AID 
Printed on good heavy paper, with 
durable stiff cover, the "Op -Aid" gives 
you the latest revised information about 
Distances, Amateur Codes and 
Abbreviations, Zone Boundaries, 
QSL Bureaux of the World, Inter- 
national and Amateur Prefixes, Call 
Areas, the Amateur Transmitting 
Licence, Morse Code, International 
Q and Z Codes, Standard Fre- 
quencies and Local Time Conversion 

PRICE 1/6 (post 2(1.) 

from your local supplier or direct from 

AMALGAMATED 
SHORT WAVE PRESS Ltd. 

57 Maida Vale, Paddington 
London, W.9 

'Phone: - - CUN. 6518' 

I' 
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lOOO's and 1000's 
of "VER1ES" and 
SWL/QSL CARDS 

have been supplied for Hams in 
many Countries by: 

G 6 M N 

who knows your requirements 

Printer of QSL'S 
since 1925 

Send for Samples to 

C6MN 
CASTLEMOUNT. 

WORKSOP. NOTTS. 

OP-AID 

Printed on good heavy paper, with 
durable stiff cover, the "Op-Aid" gives 
you the latest revised information about 
Distances, Amateur Codes and 
Abbreviations, Zone Boundaries, 
QSL Bureaux of the World, Inter- 
national and Amateur Prefixes, Call 
Areas, the Amateur Transmitting 
Licence, Morse Code, International 
Q and Z Codes, Standard Fre- 
quencies and Local Time Conversion 

PRICE I/O (post 2d.) 

from your local supplier or direct from 

AMALGAMATED 

SHORT WAVE PRESS Ltd. 
57 Maida Vale, Paddington 

London, W.9 

'Phone: - - CUN. 6518 
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The latest (1949) Edition of 
THE WOULD RADIO 

HANDBOOK lor LISTENERS 
is available from us 

PRICE 6s. 9d. Post Paid 
The 

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

ADCOLA 
{Reg(I. Trade Mark) 

SOLDERING INSTRUMENTS 

Reg. Design No. 860302 
(British, U.S. and Foreign Patents) 

Designed for wireless assembly and main- 
tenance. Supplied for all vole ranges from 6/7v 
to 230/250v. High Temperature, Quick 
Heating. Low Consumption, Light Weight. 

3'16° Dia. Bit Standard Model 22;6 
I 4' Dia. Bit Standard Model 25;'0 
316' Dia. Detachable Bit Type 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 
supcrhet 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 typo receiver. Coil 
Data is included. Price I/-. Postage 2d. 

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

Telephone: CUNningham 6SI8 
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E.M.I. EQUIPMENT 
of special interest to 

AMATEURS AND 
EXPERIMENTERS 

at attractive prices including: - 
AD 40 Miniature Mains Transfo rmer, 310 -0 -310, 

4v. 6.3v. 230 -250v. input, 65 -80 m.a. 
current rating: 13/6 plus 1/6 postage. 

AD 41 Mains Transformer, 325 -0 -325, 4v., 6.3v. 
100 -250 v. input. App. 100 m.a. current 
rating. 19/6 plus 1/6 postage. 

AS 16 Smoothing Choke. Approx. 8 hys. 
200 m.a. 250 ohms D.C. Res. 6/6 plus 
I /6 postage. 

Also available in limited quantities: - 
AMPLIFIERS, MICROPHONES and LOUDSPEAKERS 
Full details and prices from: 
E.M.I. SALES & SERVICE LTD. 

AMATEUR DIVISION 

HEAD OFFICE, HAYES, MIDDX. 

Short Wave News 
Is a monthly journal 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 in 
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 magazine, 
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. 

The Amalgamated 
Short Wave Press Ltd. 

57 Maida Vale, London, W.9 

GARLAND RADIO 
MOTORISED SWITCHASSEMBLY, Type 
IOFB /556, with 24v. miniature motor, 2sg'in. x liin. 
x l in., gearing, switch contacts. etc. 10 / -. 
DC SOURCE: Comprising mains transformer, 
primary 0. 200 -230 -250v, secondary 0- 18.24 -31v 
at 1.5A, and selenium bridge rectifier, max. input 
31v, max. output 24v 1.2A., ideal for motors, &c. 
2216. 

ROTARY TRANSFORMERS: Input 24v. out- 
puts 300v at 150mA and 150v at 30mA. Wound 
field. 12/6. 
TOROIDAL CERAMIC POTENTIO- 
METERS, Type IOw /1681. 17k O. at 100 watts. 
Ideal for HT variation. 6/- each. 
DE JURAMSCO PRECISION POTENTIO- 
METERS: 20K S2 at 10 watts. 4/6 each. 
SPLIT- STATER CONDENSERS: 100pF. As 
used in I.F.F.'s. 1;3 each. 
PUSH -PULL OUTPUT TRANSFORMERS: 
Maximum 6 watts. Matching 6V6G's to 2.5 S2 or 
4 S2 Speakers. 6/6 each. 
ROTARY WAFER SWITCHES: SP 3 -way 9d., 
SP 4 -way 10d., 6 -way Parallelling 6d., 3 -pole 
2 -way 11-; 5 -pole 3 -way 1 /3; 4 -pole 4 -way I /6; 
SP 10 -way IJ9; 2 -pole 10-way (wired) 1 /6; 2 -pole 
4-way (wired) 9d. 
VOLUME CONTROLS: With S.P. switch, 

1 K, 2K, 2.5K, 5K, 15K, 20K. 75K, IOOK, I50K, 
500K IM, at 4/ -, With D.P. Switch, 20K, 25K, 
IOOK, at 4/6. 
SPRAGUE OILFILLED CONDENSERS: 
4mfd 600vDC wkgs. 3:6 each. 
LF CHOKES: SH at 200mA D.C. Tropicalised. 
1/6 each. 
10052 WjW POTS: Preset miniature (I watt) 1 /6. 
15A 2p SWITCH PLUGS: Metal cased indus- 
trial type, takes standard 3 -pin plug tap. 4,l -. 
DESK TYPE PUSHES: Baize- backed. 2 -way 
1¡3, 3 -way I /6, 4 -way 119, 6 -way 2 / -. 
TX and SP VALVES: 803, 805 at 10 / -. 8012, 
CV296 at 7/6. VU111 at 5; -. VUI 13, VU133, 
CV54 at 3/6. 
BRAND NEW METAL CONDENSERS: 
.02,350v Type CP33N 11- each, 10 /- per doz.; 
.0021500v Type CP3Os 1/- each, 10 /- doz.; .01/350v 
CP32N I/- each, 10;- doz.; .1;350v CP37N Ij- 
each, 10;- doz.; .05 /500v CP36s If- each. 10 /- doz.; 
.1 ;200v CP36H II- each, 101- per doz.: .05/200v 
CP34H 11- each, 101- doz. 
HEATER TRANSFORMER: Suitable well - 
known T/V kit. Pri: 200v /250v by 10v steps; 
Sec. 0 -6.3v at 7A, 0- 2 -6.3v at 2A. IS;' -. 

MUIRHEAD S.M. DRIVES: As used on 
G -units and R1224A. 6/6 each. 

(All goods new unless otherwise stated. 
Postage extra all items. 

GARLAND BROS., 
Chesham House, Deptford 

Broadway, London S.E.8. 

Telephone: TlDeway 4412/3. 
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E.M.I. EQUIPMENT 

of special interest to 

AMATEURS AND 

EXPERIMENTERS 

at attractive prices Including:— 
AD 40 Miniature Mains Transfo rmer, 310-0-310, 

4v. 6.3v. 230-250v. input, 65-80 m.a. 
current rating: 13/6 plus 1/6 postage. 

AD 41 Mains Transformer, 325-0-325, 4v., 6.3v. 
100-250 v. input. App. 100 m.a. current 
rating. 19/6 plus I/6 postage. 

AS 16 Smoothing Choke. Approx. 8 hys. 
200 m.a. 250 ohms D.C. Res. 6/6 plus 
1/6 postage. 

Also available in limited quantities:— 
AMPLIFIERS, MICROPHONES and LOUDSPEAKERS 
Full details and prices from: 
E.M.I. SALES & SERVICE LTD. 

AMATEUR DIVISION —n 
HEAD OFFICE, HAYES. MIDDX. 

Short Wave News 

Is a monthly journal 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 in 
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 magazine, 
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 subscribedfor at 16/- annually. 

The Amalgamated 

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

GAKLA1 liADIO 

MOTORISED SWITCH^ASSEMBLY, Typo 
IOFB/556, with 24v. miniature motor. 2|in. x liin. 
x l|in., gearing, switch contacts, etc. 10/-. 
DC SOURCE: Comprising mains transformer, 
primary 0-20b.230-250v, secondary 0-13-24-31v 
at l.SA. and selenium bridge rectifier, max. input 
3lv, max. output 24v 1.2A.. ideal for motors, &c. 
22/4. 
ROTARY TRANSFORMERS: Input 24v. out- 
puts 300v at 150mA and ISOv at 30mA. Wound 
field. 12/4. 
TOROIDAL CERAMIC POTENTIO- 
METERS. Type I0w/I48l. 17k Slat 100 watts. 
Ideal for HT variation. 4/- each. 
DE JURAMSCO PRECISION POTENTIO- 
METERS: 20Kn at 10 watts. 4/4 each. 
SPLIT-STATER CONDENSERS: lOOpF. As 
used in I.F.F.'l, 1/3 each. 
PUSH-PULL OUTPUT TRANSFORMERS: 
Maximum 4 watts. Matching OVOG's to 2.5 Si or 
4 Si Speakers. 4/4 each. 
ROTARY WAFER SWITCHES; SP 3-way »d., 
SP 4-way I0d., 6-way Parallelling 4d., 3-polo 
2-way I/-; 5-pole 3-way 1/3; 4-polo 4-way 1/4; 
SP 10-way 19; 2-polo 10-way (wired) 1/4; 2-pole 
4-way (wired) 9d. 
VOLUME CONTROLS; With S.P. switch. 
IK. 2K, 2.5K, 5K. I5K, 20K. 75K, I0OK, I50K. 
500K IM, at 4/-. With D.P. Switch, 20K. 25K. 
I0OK, at 4/4. 
SPRAGUE OILFILLED CONDENSERS; 
4mfd 600vDC wkgs. 3/4 each, 
LF CHOKES: SH at 200mA D.C. Tropicalised. 
7/4 each. 
100 Si W/W POTS: Preset miniature (Iwatt) 1/4. 
ISA 2p SWITCH PLUGS: Metal cased indus- 
trial type, takes standard 3-pin plug tap. 4/-. 
DESK TYPE PUSHES; Baizc-backcd, 2-way 
1/3, 3-way 1/4, 4-way 1/9. 5-way 2/-. 
TX and SP VALVES; 803, 805 at 10/-. 8012, 
CV296 at 7/4. VUIII at S/-. VUII3. VUI33. 
CV54 at 3/4. 
BRAND NEW METAL CONDENSERS: 
.02/350v Type CP33N I/- each, 10/- per dot.: 
.002;500v Typo CP30s I/-each, I0/-doz.: .0l/350v 
CP32N I/- each, 10/- doz.; .l/350v CP37N I/- 
each, 10/-doz.; .OS/SOOv CP34s I/-each, 10/-doz.; 
.I;200v CP36H I/- each, 10/- per doz.; .05/200y 
CP34H I/- each, 10/- doz. 
HEATER TRANSFORMER; Suitable well- 
known T/V kit. Pri: 200v/250v by lOv steps; 
Sec. 0-4.3v at 7A, 0-2-4.3v at 2A. IS/-. 
MUIRHEAD S.M. DRIVES: As used on 
G-units and RI224A. 4/4 each. 

(All goods new unless otherwise stated. 
Postogc extra all items. 

GARLAND BROS., 

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

Telephone: TIDeway 4412/3. 
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EDITORIAL 

Thanks 

VERY many thanks to the numerous readers 
who have welcomed the increased size of 

this magazine, and have commented favourably 
on the new cover. We would reiterate that 
the improvement is due mainly to the continued 
support given us by the readers themselves, 
and to the useful suggestions sent in by them. 

Aerials 

It is surprising the neglect given by followers 
of this hobby to a most important item, the 
aerial. This is probably duc, in large measure, 
to the fact that receivers today are far more 
sensitive, on the average, than those built in 
" the good old days ". Consequently, signals 
can be received on almost any old piece of 
wire. But it is still true that, the better the 
input to a receiver, the better will be the results 
obtained. We ourselves have been guilty in 
that, during its existence, this magazine has 
not published any aerial articles. This is now 
being rectified; in this issue appears part one 
of a series entitled " Practical Aerials ", 
written by a well -known transmitting amateur 
under the pseudonym Aetherium'. 

With modern valves, the noise background 
generated in the receiver itself can now be 
made very low. The readability of signals 

then becomes determined by the noise back- 
ground received via the aerial, consisting of 
such items as static, interference from car 
ignition, electrical appliances, and such things. 
Much of this can be eliminated, or greatly 
reduced, by the use of a well designed aerial, 
and we hope that readers will derive material 
benefit from a close study of these articles. 

Unusual 

We are sure that some of our readers must 
have built or experimented with apparatus 
which is something out of the usual run. We 
should be particularly glad to receive articles 
on subjects of this nature, and also on such 
items as radio control systems, magnetic and 
tape recording, and apparatus using miniature 
valves and components. 

Left Out 

Our apologies for the slip -up last month 
on the Indicator 246 Unit. This was given 
on the cover as being included in that issue, 
but was in fact left over owing to lack of room, 
and the cover announcement was overlooked. 
The article will be found on page 49 of this 
issue. 

G2ATV. 

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

THE EDITOR invites original contributions on con- 
struction of radio subjects. All material used will be 
paid for. Articles should be clearly written, preferably 
typewritten, and photographs should be clear and sharp. 
Diagrams need not be large or perfectly drawn, as our 
draughtsmen will redraw in most cases, but relevant infor- 
mation should be included. All Mss must be accom- 
panied by a stamped addressed envelope for reply or 

return. Each item must bear the sender's name and 
address. 

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

ALL CORRESPONDENCE should be addressed to 
Radio Constructor, 57, Maida Vale, Paddington, London, 
W.9. Telephone: CUN. 6518. 
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and to the useful suggestions sent in by them. 

Aerials 

It is surprising the neglect given by followers 
of this hobby to a most important item, the 
aerial. This is probably due, in large measure, 
to the fact that receivers today are far more 
sensitive, on the average, than those built in 
" the good old days ". Consequently, signals 
can be received on almost any old piece of 
wire. But it is still true that, the better the 
input to a receiver, the better will be the results 
obtained. We ourselves have been guilty in 
that, during its existence, this magazine has 
not published any aerial articles. This is now 
being rectified; in this issue appears part one 
of a series entitled " Practical Aerials", 
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under the pseudonym ' Acthcrium 

With modern valves, the noise background 
generated in the receiver itself can now be 
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ground received via the aerial, consisting of 
such items as static, interference from car 
ignition, electrical appliances, and such things. 
Much of this can bo eliminated, or greatly 
reduced, by the use of a well designed aerial, 
and we hope that readers will derive material 
benefit from a close study of these articles. 
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We are sure that some of our readers must 
have built or experimented with apparatus 
which is something out of the usual run. We 
should be particularly glad to receive articles 
on subjects of this nature, and also on such 
items as radio control systems, magnetic and 
tape recording, and apparatus using miniature 
valves and components. 

Left Out 

Our apologies for the slip-up last month 
on the Indicator 246 Unit. This was given 
on the cover as being included in that issue, 
but was in fact left over owing to lack of room, 
and the cover announcement was overlooked. 
The article will be found on page 49 of this 
issue. 
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A LIGHTWEIGHT 

MAINS TRANSPORTABLE 

.-a-.+ _ 

by T. HATTON 

T HHE home of many aradioenthusiastcontains 
a number of extension loudspeakers, all of 

which are operated from one main receiver. 
This gives a very poor choice of programme, 
and is, generally speaking, rather inconvenient. 
The easiest way of overcoming this difficulty is 
to build a complete receiver into one or more 
of the extension speaker cabinets. 

This, if the speaker happens to be a large 
antiquated model, is not too difficult. In this 
respect, it is unfortunate that the general trend 
of modern design is towards smaller and more 
compact apparatus. Extension speakers are 
normally quite small affairs - certainly less 
than a foot square and 6" deep, and this makes 
the inclusion of a receiver rather a difficult 
matter. 

Most constructors avoid any such attempt 
because of the difficulty of fitting the requisite 
number of components into the relatively small 
space available round the speaker. The only 
answer to this problem - short of midget 
components - is to remove the original 
speaker and fit a smaller one. The average 
size of extension speaker cabinet is about 
11 x 11 x 5 inches, and it houses a ten inch 
speaker. However, the six or eight watts 
that such a model can handle is much more 
than that required for normal room listening. 
Few commercial receivers use a speaker as 
large as this and many only use six inch types. 
In this moditcation, a five inch mains energised 
speaker was easily fitted into the space avail- 
able, and by such a choice, the weight has 
been kept down to very reasonable proportions. 
The final weight, using several ancient com- 
ponents (the tuning capacitor weighed nearly 
2 lbs. !), was less than 10 lbs. 

No mains transformer was used, the heaters 
being supplied via a series capacitor from the 
mains. The mains energised speaker may be 
replaced with a permanent magnet speaker and 
a separate LF choke, rated at 35 mA, 8 or 
more henries. It is preferable to use the 
former, since the total weight is less than if the 
two separate components are used. The valves 
used arc cheap, and easily obtainable at 
present. 

Circuit 
The circuit used is shown.in figure 1. Two 

alternative tappings are necessary on the aerial 
coil, to suit different aerials. A long aerial is 
liable to cause the Home Service to break 
through into the Light Programme unless it is 
used on the lower tapping. Incidentally, it is 
not permissible to omit Cl or C14, since this 
would not conform with the condition on the 
back of the wireless licence referring to " a 
direct connection between the aerial and the 
mains supply'. 

VI, the RF amplifier, is tuned by VC1, 
which is ganged to VC2, with parallel trimmers 
TCI and TC2. 

The RF amplifier is transformer coupled to 
the tuned circuit feeding_ the leaky -grid 
detector. A semi- variable amount of regener- 
ation is supplied by means of the reaction 
trimmer TC3, via the coupling transformer. 
The detector is resistance /capacity coupled to 
the output triode, via a conventional volume 
control (VR I.). The leads hereabouts should 
be kept as short as possible, since they are 
capable of introducing considerable hum into 
the output. The bias decoupling capacitor C9 
should be made 50 or 75 µF if this is available, 

cghe cover illustration 
shows the Mains Transportable Receiver, alongside the Cabinet, as 

constructed by the writer of this Article. 
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THEhomeofmanyaradioenthusiastconlains 
a number of extension loudspeakers, all of 

which are operated from one main receiver. 
This gives a very poor choice of programme, 
and is, generally speaking, rather inconvenient. 
The easiest way of overcoming this difficulty is 
to build a complete receiver into one or more 
of the extension speaker cabinets. 

This, if the speaker happens to be a large 
antiquated model, is not too difficult. In this 
respect, it is unfortunate that the general trend 
of modern design is towards smaller and more 
compact apparatus. Extension speakers arc 
normally quite small affairs — certainly less 
than a foot square and 6" deep, and this makes 
the inclusion of a receiver rather a difficult 
matter. 

Most constructors avoid any such attempt 
because of the difficulty of fitting the requisite 
number of components into the relatively small 
space available round the speaker. The only 
answer to this problem — short of midget 
components — is to remove the original 
speaker and fit a smaller one. The average 
size of extension speaker cabinet is about 
11x11x5 inches, and it houses a ten inch 
speaker. However, the six or eight watts 
that such a model can handle is much more 
than that required for normal room listening. 
Few commercial receivers use a speaker as 
large as this, and many only use six inch types. 
In this rhodmcation, a five inch mains energised 
speaker was easily fitted into the space avail- 
able, and by such a choice, the weight has 
been kept down to very reasonable proportions. 
The final weight, using several ancient com- 
ponents (the tuning capacitor weighed nearly 
2 lbs. 1), was loss than 10 lbs. 

No mains transformer was used, the heaters 
being supplied via a series capacitor from the 
mains. The mains energised speaker may be 
replaced with a permanent magnet speaker and 
a separate LF choke, rated at 35 mA, 8 or 
more henries. It is preferable to use the 
former, since the total weight is less than if the 
two separate components arc used. The valves 
used arc cheap, and easily obtainable at 
present. 
Circuit 

The circuit used is shown.in figure I. Two 
alternative lappings arc necessary on the aerial 
coil, to suit difierent aerials. A long aerial is 
liable to cause the Home Service to break 
through into the Light Programme unless it is 
used on the lower tapping. Incidentally, it is 
not permissible to omit C1 or CI4, since this 
would not conform with the condition on the 
back of the wireless licence referring to ' a 
direct connection between the aerial and the 
mains supply 

VI, the RF amplifier, is tuned by VC1, 
which is ganged to VC2, with parallel trimmers 
TCI and TC2. 

The RF amplifier is transformer coupled to 
the tuned circuit feeding, the leaky-grid 
detector. A semi-variable amount of regener- 
ation is supplied by means of the reaction 
trimmer TC3, via the coupling transformer. 
The detector is resistance/capacity coupled to 
the output triode, via a conventional volume 
control (VRI.). The leads hereabouts should 
be kept as short as possible, since they are 
capable of introducing considerable hum into 
the output. The bias decoupling capacitor C9 
should be made 50 or 75 nF if this is available, 

Me cover illusirat xon- 

shows the Mains Transportable Receiver, alongside the Cabinet, as 
constructed by the writer of this Article. 
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Fig: 1: Theoretical circuit of the transportable receiver. 

List of Components: 

C4, 100 pF 500V 
C5, 300 pF 350V 
C6, 0.1 µF 500V 
C7, 500 pF 350V 
C9, 25 µF 25V elect. 
C10, 2 I.T 600V paper 
Cl l, 8µF 450V elect. 
C12, 24 µF 350V elect. 
C13, 16 u.F 350V elect. 
C14, 0.01 I/F 500V paper 
TC1, 2, 3, 70-100 pF trimmer 
VCI, 2, 2 -gang 500 pF 
80 : 1 Output transformer 
VI, 2, 12SG7 
V3, 1275 

R1, 200 S2á W 
R2, 25 k Q 4W 
R3,IMf14W 
R4, 6, 25kf14W 
R5, 82kS24W 
R7, 250 k S2, 4W 
R8, 500 Si 4W 
VRI, 1 M pot with switch 
Cl, 0.01 µF 350V 
C2, 0.1 µF 150V 
C3, 8, 0.1 µF 350V 
250 mA fuse and holder 
5" mains energised speaker 
250V 40 mA HT Rectifier 

as the degeneration attendant on the use of 
automatic bias will then be reduced. 

The output valve used is a 12J5, which is the 
12 volt equivalent of the 6J5. Admittedly, 
this is intended to work as an LF amplifier, 
not as an output valve, but the results obtained 
fully justify its use. The most suitable value 
of output transformer appears to be about 
80 : 1. This is not a critical match, and may 
be varied if it is inconvenient. 

Heaters 
The heater arrangement is a method becom- 

ing increasingly popular today. Rather than 
use a series resistor to drop the mains voltage 
to a suitable value to heat the valves at the 

current required, the necessary voltage drop is 
obtained by an impedance. This takes a 
leading current from the AC supply, and the 
average product of the current and voltage is - 
in the perfect case - zero. That is, although 
there is a PD across the terminals of the 
capacitor, and a current is flowing through it, 
no power is being used up. In the case of the 
capacitor shown in series with the valve heaters 
in the circuit diagram (C 10), the power con- 
sumed is merely the power required to heat the 
valves in the normal way. In this case, this 
is about 6 watts, and no power is wasted in the 
voltage dropping, as compared with 40 watts 
dissipated in the heater chain of a similar 
AC /DC set. 

4 
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Fig: 1; Theoretical circuit of the transportable receiver. 

List of Components: 
Rl, 200 D iW 
R2, 25 k O 4W 
R3, 1 M ti JW 
R4, 6, 25 k O jW 
R5, 82 k O iW 
R7, 250 k 0, iW 
R8, 500 n |W 
VRI, 1 M 12 pot with switch 
Cl,0.0l (iF 350V 
C2.0.1 nF 150 V 
C3, 8, 0.1 uF 350V 
250 mA fuse and holder 
5" mains energised speaker 
250V 40 mA HT Rectifier 

C4, 100 pF 500V 
C5, 300 pF 350V 
C6, 0.1 |'F 500V 
C7, 500 pF 350V 
C9, 25 iaF 25V elect. 
C10, 2 [iF 600V paper 
Cl 1, 8 |iF 450V elect. 
C12, 24 u.F 350V elect. 
C13, 16 uF 350V elect. 
CI4, 0.01 |tF 500V paper 
TCI, 2, 3, 70—100 pF trimmer 
VC1, 2, 2—gang 500 pF 
80 : 1 Output transformer 
VI, 2, 12SG7 
V3, 12J5 

as the degeneration attendant on the use of 
automatic bias will then be reduced. 

The output valve used is a 12J5, which is the 
12 volt equivalent of the 6J5. Admittedly, 
this is intended to work as an LF amplifier, 
not as an output valve, but the results obtained 
fully justify its use. The most suitable value 
of output transformer appears to be about 
80 : 1. This is not a critical match, and may 
be varied if it is inconvenient. 
Heaters 

The heater arrangement is a method becom- 
ing increasingly popular today. Rather than 
use a scries resistor to drop the mains voltage 
to a suitable value to heat the valves at the 

current required, the necessary voltage drop is 
obtained by an impedance. This takes a 
leading current from the AC supply, and the 
average product of the current and voltage is — 
in the perfect case — zero. That is, although 
there is a I'D across the terminals of the 
capacitor, and a current is flowing through it, 
no power is being used up. In the case of the 
capacitor shown in series with the valve heaters 
in the circuit diagram (C 10), the power con- 
sumed is merely the power required to heat the 
valves in the normal way. In this case, this 
is about 6 watts, and no power is wasted in the 
voltage dropping, as compared with 40 watts 
dissipated in the heater chain of a similar 
AC/DC set. 
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The calculation to determine the value of CIO 
may be made in the following manner 

Let Vs be the supply mains voltage at 50 cps. 
Vv be the total heater voltage required. 

and Ih be the heater current. This must be 
the same for all the valves used. Then, 

3,180 Ih 
C= ' t/Vs2- yv2 (microfarads). 

In the present case, Vs is 230 volts, Vv is139 
(12.6 volts for each valve heater), and Ih is 
0.15 amperes. 

3,180 x .15 
then C= V2302 - 392 = 2.1 µF 

which is approximately 2 p.F. 

Such capacitors can never be electrolytics. 
They should be the paper type, and rated at, 
at least, 600 volts DC working. 

A breakdown in this component may damage 
the valves, so it is advisable to use the best 
obtainable. As will be seen from Fig. 1, it is 
advisable to include a 250 mA fuse in the 
circuit to safeguard the valves in the event of 
accidents. 

The HT is supplied by means of a metal 
rectifier, rated at 250 volts, 40 mA. This may 
easily be bought as government surplus at 
present, for a few shillings, and may be 
recognised by its absence of cooling fins. It 
is usually painted grey. 

Coils 

The coils used were home made, and tune, 
in conjunction with a 500 pF 2 -gang capacitor, 
a wave -range of about 220 to 510 metres. The 
individual inductances required are: Lt -130 
microhenries, L2 -120 microhenries, L3 -30 
microhenries. The winding details are as 
shown in the sketch (Figure 2), using 24 gauge 
wire, preferably double silk, or silk and enamel, 
covered, although any normal type of insulation 
will be satisfactory. When finished, the 
windings should be varnished to hold them in 
place. 

Construction 
The speaker cabinet used was 11 e square, 

and 5" deep. This seems to be a fairly 
common size, and the dimensions may be 
varied within an inch or two, although the 
depth must be at least five inches. These are 
the internal measurements of the case. Once 
these internal measurements have been made, 
a piece of wood about ]" thick must be cut 
to the dimensions of figure three. This also 
indicates the positions of the larger components 
on the panel, which is formed by the piece of 
wood cut for figure 3. It also shows the 
positions of the holes required to bolt the 
receiver chassis on to it, and the hole for the 
loudspeaker. This must be marked out on 
the centre shown for it with a'pair of compas- 
ses; radius =2 ". 

The small receiverchassis fixed to the bottom 
of the wooden panel accommodates the valves, 
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The calculation to determine the value of CIO 
may be made in the following manner 

Let Vs be the supply mains voltage at 50 cps. 
Vv be the total heater voltage required, 

andlh be the heater current. This must be 
the same for all the valves used. Then, 

3,180 Ih 
C= a ^/vsZ Vv2 (microfarads). . 

In the present case, V» is 230 volts, Vv is139 
(12.6 volts for each va've heater), and Ih is 
0.15 amperes. 

3,180 X .15 
then C= /2302 — 392 = 2.1 nF 

which is approximately 2 |iF. 

Such capacitors can never be electrolytics. 
They should be the paper type, and rated at, 
at least, 600 volts DC working. 

A breakdown in this component may damage 
the valves, so it is advisable to use the best 
obtainable. As will be seen from Fig. I, it is 
advisable to include a 250 mA fuse in the 
circuit to safeguard the valves in the event of 
accidents. 

The HT is supplied by means of a metal 
rectifier, rated at 250 volts, 40 mA. This may 
easily be bought as government surplus at 
present, for a few shillings, and may be 
recognised by its absence of cooling fins. It 
is usually painted grey. 

The coils used were home made, and tune, 
in conjunction with a 500 pF 2-gang capacitor, 
a wave-range of about 220 to 510 metres. The 
individual inductances required arc: Li—130 
microhenries, Lz—120 microhenries, L3—30 
microhenries. The winding details are as 
shown in the sketch (Figure 2), using 24 gauge 
wire, preferably double silk, or silk and enamel, 
covered, although any normal type of insulation 
will be satisfactory. When finished, the 
windings should bo varnished to hold them in 
place. 

Construction 
The speaker cabinet used was 11 f square, 

and 51" deep. This seems to be a fairly 
common size, and the dimensions may be 
varied within an inch or two, although the 
depth must be at least five inches. These are 
the internal measurements of the case. Once 
these internal measurements have been made, 
a piece of wood about thick must be cut 
to the dimensions of figure three. This also 
indicates the positions of the larger components 
on the panel, which is formed by the piece of 
wood cut for figure 3. It also shows the 
positions of the holes required to bolt the 
receiver chassis on' to it, and the hole for the 
loudspeaker. This must be marked out on 
the centre shown for it with a pair of compas- 
ses; radius=2 iV". 

The small receiverjchassis fixed to the bottom 
of the wooden panel accommodates the valves, 
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Fig. 3: Alternative Panel Layout to that shown on Cover. 

tuning capacitor and all the other components 
except those of the power pack, which are 
built round the loudspeaker on the upper 
portion of the panel. 

This chassis is constructed from 18 swg 
sheet aluminium, which should be cut and 
drilled before the two sides are bent down. 

The sides which are bent down, as shown in 
figure 4 by the dotted lines, comprise the front 
and back. The smaller side is bolted on to the 
wooden panel with two 4 BA countersunk 
bolts, with the nuts on the metal side of the 
joint. 

With regard to the actual wiring up, it is 
only necessary to ensure that the leads to the 
volume control are as short as is possible, and 
screened. The mains input lead should be 
passed through the hole provided for it, and 
wound round with insulating tape to increase 
its diameter, and prevent any internal con- 
nections taking the strain of the inevitable 
pulls and jerks on the flex. Leaving a short 
length of slack, one lead should be soldered to 
a solder tag bolted to the chassis, and the other 
passed through a grommet lined hole in the 
chassis, to the switch on the back of the volume 

control. It is usual, where one side of the 
mains is connected to the chassis, to provide 
double pole on /off switch to guard against 
shocks. 

However, since there are no external metal 
pieces on this set (even the knobs had deeply 
sunk grub screws) a single pole switch was used. 
It is only necessary to handle the receiver 
with due respect when it is out of its cabinet, 
as is necessary when working on any AC /DC 
type of set. 

Alignment 
When the set has been checked for possible 

mistakes in the wiring, it should be switched 
on, and a station tuned in. This should be 
possible, provided that the volume control is 
at maximum, even if the reaction is in the 
wrong direction, and tending to weaken the 
signal. If the set cannot be persuaded to 
oscillate, note whether an increase in the 
capacity of TC3 increases the volume of the 
signal, or decreases it. If the volume is 
decreased, then the connections to L3 must 
be reversed. 

- When this has been done, it should be 
possible to make the receiver oscillate. If not, 
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tuning capacitor and all the other components 
except those of the power pack, which are 
built round the loudspeaker on the upper 
portion of the panel. 

This chassis is constructed from 18 swg 
sheet aluminium, which should be cut and 
drilled before the two sides arc bent down. 

The sides which arc bent down, as shown in 
figure 4 by the dotted lines, comprise the front 
and back. The smaller side is bolted on to the 
wooden panel with two 4 BA countersunk 
bolts, with the nuts on the metal side of the 
joint. 

With regard to the actual wiring up, it is 
only necessary to ensure that the leads to the 
volume control are as short as is possible, and 
screened. The mains input lead should be 
passed through the hole provided for it, and 
wound round with insulating tape to increase 
its diameter, and prevent any internal con- 
nections taking the strain of the inevitable 
pulls and jerks on the flex. Leaving a short 
length of slack, one lead should be soldered to 
a solder lag bolted to the chassis, and the other 
passed through a grommet lined hole in the 
chassis, to the switch on the back of the volume 

control. It is usual, where one side of the 
mains is connected to the chassis, to provide a 
double pole on/off switch to guard against 
shocks. 

However, since there are no external metal 
pieces on this set (even the knobs had deeply 
sunk grub screws) a single pole switch was used. 
It is only necessary to handle the receiver 
with due respect when it is out of its cabinet, 
as is necessary when working on any AC/DC 
type of set. 
Alignment 

When the set has been checked for possible 
mistakes in the wiring, it should be switched 
on, and a station tuned in. This should be 
possible, provided that the volume control is 
at maximum, even if the reaction is in the 
wrong direction, and tending to weaken the 
signal. If the set cannot be persuaded to 
oscillate, note whether an increase in the 
capacity of TC3 increases the volume of the 
signal, or decreases it. If the volume is 
decreased, then the connections to L3 must 
be reversed. 

When this has been done, it should be 
possible to make the receiver oscillate. If not, 
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four or five extra turns should be added to L3. 
If too much reaction is present, and the set 
howls steadily, four or five turns should be 
removed. If this still does not cure the trouble, 
the lead from TC3 and C4 should be tapped 
halfway down L3. 

Assuming that a station has been tuned in, 
it is then necessary to trim TC2 and TCI. 
On the Light Programme, the tuning control 
should be adjusted in conjunction with TC2 
for the loudest result, with the reaction control 
well advanced, but out of oscillation. The 
reaction control (TC3) should be adjusted just 
out of oscillation at the high frequency end 
of the waveband - i.e., the tuning capacitor 
vanes out of mesh. 

Then the trimmer TC1 should be adjusted 
for maximum response in conjunction with the 
tuning capacitor, on the 464 metre channel of 
the Third programme (not for aesthetic 
reasons, but because it happens to be a suitable 
frequency for the trimming). 

Alignment of this receiver presents no 
difficulties to the beginner, and the original 
was adjusted and stowed into its cabinet 
within twenty minutes of completion. It is 
advisable, since no reduction drive was used 
for the main tuning capacitor control, to use a 
fairly large diameter knob for the two panel 
controls, of about two inches diameter. The 
tuning is quite sharp, and becomes difficult 
if the knob is too small. 

Normally, the receiver is used in a bedroom, 
where low to medium volumes are usually 
needed, although it has served a period of use 
in a living room, where everyone talks at once, 
with the wireless supplying a noisy background. 

The set works with adequate gain on an 
aerial nine feet long, but on large aerials, it 
will be found necessary to use the AE2 ter- 
minal, since the Home Service breaks through 
into the other programmes slightly. The power 
consumption is far better than most receivers, 
being approximately 13 watts. 
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four or five extra turns should be added to L3. 
If too much reaction is present, and the set 
howls steadily, four or five turns should be 
removed. If this still does not cure the trouble, 
the lead from TC3 and C4 should be tapped 
halfway down L3. 

Assuming that a station has been tuned in, 
it is then necessary to trim TC2 and TCI. 
On the Light Programme, the tuning control 
should be adjusted in conjunction with TC2 
for the loudest result, with the reaction control 
well advanced, but out of oscillation. The 
reaction control (TC3) should be adjusted just 
out of oscillation at the high frequency end 
of the waveband — i.e., the tuning capacitor 
vanes out of mesh. 

Then the trimmer TCI should be adjusted 
for maximum response in conjunction with the 
tuning capacitor, on the 464 metre channel of 
the Third programme (not for aesthetic 
reasons, but because it happens to be a suitable 
frequency for the trimming). 

Alignment of this receiver presents no 
difficulties to the beginner, and the original 
was adjusted and slowed into its cabinet 
within twenty minutes of completion. It is 
advisable, since no reduction drive was used 
for the main tuning capacitor control, to use a 
fairly large diameter knob for the two panel 
controls, of about two inches diameter. The 
tuning is quite sharp, and becomes difficult 
if the knob is too small. 

Normally, the receiver is used in a bedroom, 
where low to medium volumes arc usually 
needed, although it has served a period of use 
in a living room, where everyone talks at once, 
with the wireless supplying a noisy background. 

The set works with adequate gain on an 
aerial nine feet long, but on large aerials, it 
will be found necessary to use the AE2 ter- 
minal, since the Home Service breaks through 
into the other programmes slightly. The power 
consumption is far better than most receivers, 
being approximately 13 watts. 

www.americanradiohistory.com


RADIO CONSTRUCTOR 41 

A Theoretical and Experimental Study of 

SILICON DETECTORS 
(Reprinted by kind permission from the l'Union 
Belge des Amateurs- emetteurs journal "QSO" 

March, 1950). 
Translation by P.F.S. 

AT high frequencies,electronicvalves present 
a great problem and inconvenience, due 

to two major factors. Firstly, the capacity 
between cathode and anode, which becomes 
troublesome from about 100 Mcs. upwards, 
and secondly the electron transit time, which, 
upon reaching the maximum frequency, 
annuls the valve's effect as a detector. These 
difficulties disappear with the Silicon detector, 
and the contact between the Silicon and, 
tungsten assures a satisfactory stability for a 
long period. The author's information is 
obtained from the study of American and 
German Silicon detectors. It may be demon- 
strated by means of the Oscilloscope that the 
characteristic of the crystal, being represented 
by an `angular trace' with a long side for 
positive polarisation and a short side for 
negative polarisation, has a resistance in the 
forward direction of from 15 to 40 S2 and 
for the 'long side' (or reverse direction) 
500 to 100,000 SI, the point of intersection on 
the axis of the abscissae being of the order of 
0.15 to 0.35 volts. The age of a crystal can 
be observed by a falling off in the reverse 
resistance. Good specimens may last for 
several years. 

The impedance of the crystal can be repre- 
sented, to a few Mcs. by a resistance shunted 
by capacity. 

Actual impedance measurements are made 
" in situ" by the method of substitution 
and injecting an alternative signal of several 
millivolts. The self capacity of 1 to 3 pF 
gradually diminishes as the negative polarisa- 
tion is increased. The characteristics of 
detection may be restored by the use of a high 
frequency generator of 30-100 Mcs. The 
'goodness' of a crystal is checked by reference 
to a suitable standard crystal, which has 
previously been chosen for its high efficiency. 

The properties do not vary appreciably 
between 30 and 100 Mcs. To measure the 
impedance of the crystal at 3,000 Mcs. (radar 
frequency) a co -axial line with a resonant 

cavity is used, fed by a generator across an 
attenuator. The detector is placed at the 
termination, while the line is short circuited. 
A separate measurement is made of the 
impedance of the contact and support of the 
detector, then the capacity and inductance 
of the cartridge, with the crystal removed. 
The resistance is measured to ± 2 O. 

The output is deducted from the power 
measured with a bolometer (with an accuracy 
of -I- 1.5 dB) and the corrected power is 
measured with an RF Wattmeter, an absorp- 
tion Wattmeter, or a Bolometer. The output 
ranges from 3.5 to 5 volts for a normal crystal 
and in most cases the measured output is 
found to be higher than the calculated output. 

A new theory has been developed, giving 
the crystal a more detailed representation 
figure, where the resistance is replaced by a 
complex quantity. From the table of 
measured values, it is found that when the 
ratio of the impedance varies from infinity to 
0.2, and the ratio of the input from 100 to 
20 %, the output diminishes from 100 to 
1.2 %. The complex impedance is then repre- 
sented by a circle. In order to obtain a similar 
output from an electronic valve, a spacing 
between anode and cathode of about 0.1 mm. 
would be necessary 1 In actual fact, on a 
frequency of 104 Mcs. for an efficiency of 
10 %, the spacing would be less than 0.1 mm. 
Such diodes would be far more expensive and 
more cumbersome than the crystal. Crystal 
triodes have recently become available under 
the name of `transitor' or `transistron'. These 
elements are thought by many to be of some 
use at VHF but, actually, they only function 
from 10 to 100 Mcs. 

Among the disadvantages of the crystal 
triodes it is necessary to note their fragility, 
and their liability to deteriorate if too high 
an input is applied to them; also, the output 
varies with the ambient temperature. 

The greatest disadvantage of all is the noise 
level, which is far higher than that of a good 
electronic diode. 
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Amplifying 
Intercom Systems 

by J. R. DAVIES 

LAST month we dealt in some detail with 
the principle of modern intercom systems 

and considered the workings of a typical 
amplifier which could be used for this sort 
of work. This month we shall discuss and 
examine the pros and cons of the various 
switching and calling circuits which may be 
employed. 

Simple Switching Circuits 
Fig. 1 shows a very simple switching circuit 

for use with one master unit and five remote 
stations. (For convenience we shall often refer 
to the remote loud- speaker units as "stations ", 
and their users as "operators ", for the remain- 
der of these articles). It will be seen that, 
although simple, the circuit is quite practicable. 
The facilities offered are similar to those found 
in some commercial models. 

When he requires anyone, all that the 
operator at the master station needs to do is 
to switch in whichever remote station he wants 

PART 2. 

and call the operator by putting his Talk¡ 
Listen switch to "Talk" and speaking into 
his own loud -speaker. More than one station 
may he called at the same time, if desired. 
It will be seen that the various stations all 
have a common lead -that connected to the 
amplifier chassis -and that all switching is 
carried out in the other lead alone. 

Fig. I shows the simplest circuit possible 
for a loud -speaking intercom. It suffers, 
however, from one disadvantage. Owing to 
the fact that their speakers cannot be switched 
off by the remote operators it is possible 
for the master station operator to switch 
on any speaker he wishes and listen to any 
private conversation that may be taking place 
near that particular station without the persons 
conversing being aware of the fact. It is 
therefore sometimes advantageous, in the 
interests of privacy, to fit on /off switches to 
the remote stations. 

When, however, the remote speakers are 
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Amplifying 

intercom Systems pabt2. 

by J. R. DAV1ES 

r 

LAST month we dealt in some detail with 
the principle of modem intercom systems 

and considered the workings of a typical 
amplifier which could be used for this sort 
of work. This month we shall discuss and 
examine the pros and cons of the various 
switching and calling circuits which may be 
employed. 
Simple Switching Circuits 

Fig. I shows a very simple switching circuit 
for use with one master unit and five remote 
stations. (For convenience we shall often refer 
to the remote loud-speaker units as "stations", 
and their users as "operators", for the remain- 
der of these articles). It will be seen that, 
although simple, the circuit is quite practicable. 
The facilities offered arc similar to those found 
in some commercial models. 

When he requires anyone, all that the 
operator at the master station needs to do is 
to switch in whichever remote station he wants 

and call the operator by putting his Talk/ 
Listen switch to "Talk" and speaking into 
his own loud-speaker. More than one station 
may be called at the same time, if desired. 
It will be seen that the various stations all 
have a common lead—that connected to the 
amplifier chassis—and that all switching is 
carried out in the other lead alone. 

Fig. 1 shows the simplest circuit possible 
for a loud-speaking intercom, it suffers, 
however, from one disadvantage. Owing to 
the fact that their speakers cannot be switched 
off by the remote operators it is possible 
for the master station operator to switch 
on any speaker he wishes and listen to any 
private conversation that may be taking place 
near that particular station without the persons 
conversing being aware of the fact. It is 
therefore sometimes advantageous, in the 
interests of privacy, to fit on/off switches to 
the remote stations. 

When, however, the remote speakers are 
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switched off, it then becomes necessary to 
incorporate into the circuit some method of 
warning (such as a buzzer, bell or lamp) 
to indicate to a particular operator that he is 
required. 

Fig. 2 shows how this facility may be pro- 
vided without entailing any additional wiring 
between the remote stations and the master 
unit. At each station an on/off switch is 
provided which, in the "off" position, connects 
the lines to a warning device (in this case, a 
buzzer). In the master station a second spring - 
loaded switch is provided which, when pressed, 
operates the calling device on the particular 
station chosen by the Station Selector Switches. 
When the spring -loaded switch is put to the 
"Call ". position, the remote station is dis- 
connected from the Talk /Listen switch circuit 
and connected, in series with a pea lamp, to 
a source of low voltage supply, thus operating 
the buzzer. The source of supply could very 
conveniently be the 6.3 volt heater supply 
in the amplifier itself. The pea lamp is put 
in circuit to limit the current and prevent any 
damage to the remote loud- speaker should 
this be switched on when the "Call" signal 
is being sent. To check that the current is 
limited sufficiently to avoid damage to . the 
remote loud- speaker it is advisable to check 
the DC resistance of the voice coil (which, 

at 50 cps, will be only slightly smaller than the 
impedance) and work out the power that 
would be developed across it by the calling 
signal. To take an example, should the DC 
resistance of the coil be 3 ohms, then a pea 
lamp which limited the current to 0.3 amps., 
would allow a power of only, about 1/3 of a 
watt to be developed. The risk of damage 
to the speaker would then be negligible. 
If it is so desired, the pea lamp may be mounted 
on the panel of the main amplifier unit. As 
it will usually brighten when the remote speaker 
is switched on it may give a visual indication 
that the remote station is operative. Usually, 
however, it should be sufficient to give the 
remote station a couple of buzzes whereupon 
he will switch on and answer normally. 

The circuit of Fig. 2 should prove quite 
useful for most cases. However, in certain 
installations it may be necessary for the 
remote stations to call the master unit as well. 
This facility is not provided in the circuit of 
Fig. 2. The additional calling circuit could 
be added by installing an extra lead between 
each remote station and the master unit. 
The additional circuit could then be powered 
by the 6.3 volt heater supply previously used. 

However, if it is possible to use the existing 
two leads, this extra wire is wasteful. Fig. 
3 shows a better alternative. In this diagram, 
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Figure 2. An improvement on Fig. 1 in which it is possible for the remote stations to switch off 
. their speakers. 

switched off, it then becomes necessary to 
incorporate into the circuit some method of 
warning (such as a buzzer, bell or lamp) 
to indicate to a particular operator that he is 
required. 

Fig. 2 shows how this facility may be pro- 
vided without entailing any additional wiring 
between the remote stations and the master 
unit. At each station an on/off switch is 
provided which, in the "off" position, connects 
the lines to a warning device (in this case, a 
buzzer). In the master station a second spring- 
loaded switch is provided which, when pressed, 
operates the calling device on the particular 
station chosen by the Station Selector Switches. 
When the spring-loaded switch is put to the 
"Call" position, the remote station is dis- 
connected from the Talk/Listen switch circuit 
and connected, in series with a pea lamp, to 
a source of low voltage supply, thus operating 
the buzzer. The source of supply could very 
conveniently be the 6.3 volt heater supply 
in the amplifier itself. The pea lamp is put 
in circuit to limit the current and prevent any 
damage to the remote loud-speaker should 
this be switched on when the "Call" signal 
is being sent. To check that the current is 
limited sufficiently to avoid damage to the 
remote loud-speaker it is advisable to check 
the DC resistance of the voice coil (which. 

at 50 cps.will be only slightly smaller than the 
impedance) and work out the power that 
would be developed across it by the calling 
signal. To take an example, should the DC 
resistance of the coil be 3 ohms, then a pea 
lamp which limited the current to 0.3 amps., 
would allow a power of only about 1/3 of a 
watt to be developed. The risk of damage 
to the speaker would then be negligible. 
If it is so desired, the pea lamp may be mounted 
on the panel of the main amplifier unit. As 
it will usually brighten when the remote speaker 
is switched on it may give a visual indication 
that the remote station is operative. Usually, 
however, it should be sufficient to give the 
remote station a couple of buzzes whereupon 
he will switch on and answer normally. 

The circuit of Fig. 2 should prove quite 
useful for most cases. However, in certain 
installations it may be necessary for the 
remote stations to call the master unit as well. 
This facility is not provided in the circuit of 
Fig. 2. The additional calling circuit could 
be added by installing an extra lead between 
each remote station and the master unit. 
The additional circuit could then be powered 
by the 6.3 volt heater supply previously used. 

However, if it is possible to use the existing 
two leads, this extra wire is wasteful. Fig. 
3 shows a better alternative. In this diagram. 
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Figure 3. Showing how the remote stations 'may "call" the master unit. 

each remote station has, in addition to its 
on /off switch, a spring- loaded "Call" switch 
which, when pressed, connects a battery, 
in series with a pea lamp (again for limiting 
the current) to the external leads travelling 
to the master unit. An additional contact 
has now been added to the Station Selector 
Switches so that, when they are switched olf, 
they connect the remote leads to indicator 
lamps. Thus, pressing the "Call" switch at 
a remote station causes a corresponding lamp 
to glow at the master unit. The pea lamp 
in series with the battery is necessary to limit 
the current which would flow if the Station 
Selector Switch were put "on" whilst the call 
button is being pressed: otherwise an excessive 
current might be passed through the micro- 
phone transformer primary. The batteries 
it the remote stations should last for a con- 
siderable length of time since they will only be 
used for short periods of time. They may, 
of course, be replaced by bell -transformers, 
or by some similar trouble -free source of 
v .1tage, if desired. 

Should it be desired to have an audible 
warning in the master control unit, a buzzer 
may be connected into the circuit at the point 
marked X on Fig. 3. 

On examining the warning systems 
mentioned above it may be seen that the warn- 
ing buzzers (or bells) have to work from fairly 
low voltages. However, a good quality 
buzzer will operate quite well from a pressure 
of about 2 volts or so; although this may be 

beyond the capabilities of a cheap or poorly - 
made model. This point should be borne in 
mind when the intercom system is being con- 
structed. 

More Complicated Systems 

Up to now we have considered the simpler 
methods of providing amplified intercom 
between various stations. These are well 
suited to meet most requirements and, indeed, 
those of Figs. 2 and 3 provide facilities not 
always encountered in some of the commercial 
models. 

However, the demands of certain installa- 
tions will necessitate the construction of more 
versatile and complicated systems. In many 
cases, in particular, it would be extremely 
useful if it were possible for any station to 
call another station without using a master 
unit at all. That is to say, every station would 
be provided with a set of selector switches 
by means of which he could call any other 
station he required and hold an amplified 
conversation with him. 

A simple way of doing this is to provide an 
amplifier at every station. (This is, admittedly 
an expensive course but it is, nevertheless, 
worthy of a small amount of attention). 
Each station is then fitted up as a master 
station, such as is shown in Fig. 2, the only 
alteration being that, when a station is called, 
an additional Normal /Receive switch is put 
to "Receive ", thereby connecting the loud- 
speaker of that station across the particular 
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Figure 3. Showing how the remote stations may "call" the master unit. 

each remote station has, in addition to its 
on/off switch, a spring-loaded "Call" switch 
which, when pressed, connects a battery, 
in scries with a pea lamp (again for limiting 
the current) to the external leads travelling 
to the master unit An additional contact 
has now been added to the Station Selector 
Switches so that, when they are switched off, 
they connect the remote leads to indicator 
lamps. Thus, pressing the "Call" switch at 
a remote station causes a corresponding lamp 
to glow at the master unit. The pea lamp 
in series with the battery is necessary to limit 
the current which would flow if the Station 
Selector Switch were put "on" whilst the call 
button is being pressed: otherwise an excessive 
current might be passed through the micro- 
phone transformer primary. The batteries 
in the remote stations should last for a con- 
siderable length of lime since they will only be 
used for short periods of time. They may, 
of course, be replaced by bcll-transformcrs, 
or by some similar trouble-free source of 
voltage, if desired. 

Should it be desired to have an audible 
warning in the master control unit, a buzzer 
may be connected into the circuit at the point 
marked X on Fig. 3. 

On examining the warning systems 
mentioned above it may be seen that the warn- 
ing buzzers (or bells) have to work from fairly 
low voltages. However, a good quality 
buzzer will operate quite well from a pressure 
of about 2 volts or so; although this may be 

beyond the capabilities of a cheap or poorly- 
made model. This point should be borne in 
mind when the intercom system is being con- 
structed. 

More Complicated Systems 
Up to now we have considered the simpler 

methods of providing amplified intercom 
between various stations. These arc well 
suited to meet most requirements and, indeed, 
those of Figs. 2 and 3 provide facilities not 
always encountered in some of the commercial 
models. 

However, the demands of certain installa- 
tions will necessitate the construction of more 
versatile and complicated systems. In many 
cases, in particular, it would be extremely 
useful if it were possible for any station to 
call another station without using a master 
unit at all. That is to say, every station would 
be provided with a set of selector switches 
by means of which he could call any other 
station he required and hold an amplified 
conversation with him. 

A simple way of doing this is to provide an 
amplifier at every station. (This is, admittedly 
an expensive course but it is, nevertheless, 
worthy of a small amount of attention). 
Each station is then fitted up as a master 
station, such as is shown in Fig. 2, the only 
alteration being that, when a station is called, 
an additional Normal/Receive switch is put 
to "Receive", thereby connecting the loud- 
speaker of that station across the particular 
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line which is calling. The calling station 
then uses his amplifier and his Talk /Listen 
switch whilst the receiving station simply 
talks or listens without touching anything. 
Fig. 4 shows the general idea for a system 
with five stations. 

It will be seen that the connecting lines 
between the stations consist of five leads plus 
the common "earthy" line. If we assume 
that the station shown is Station No. 2, there 
the Normal /Receive switch is connected to 
line No. 2 only. Only four selector switches 
will be needed, these being connected to lines 
1, 3, 4 and 5. The working of the system may 
be understood if it is appreciated that, should 
Station No. 2 wish to speak to Stations 
1, 3, 4 or 5, he switches on to their particular 
line. If they wish to speak to him they connect 
up to line No. 2. When the conversation- is 
completed the Normal /Receive switch on the 
station which was called should be returned to 
"Normal ". 

A buzzer warning for calling purposes is 
also incorporated. When the Normal /Receive 
switch is in the "Normal" position, a buzzer 
is connected across the appropriate lines 
(as was done in the remote station of Fig. 2). 
On putting the switch to "Receive" the buzzer 
is disconnected and the speaker connected in 
its place. The speaker is also, by this 
operation, disconnected from its own amplifier. 
Should the switch be inadvertently left in the 
"Receive" position it will, of course, still be 
possible to call the required station by speaking 
to him over his loudspeaker. The Normal/ 
Receive switch carries out more or less the 

same job as the On /Off switch on the remote 
station in Fig. 2. 

Using One Amplifier 
However, it will prove very expensive to 

provide an amplifier at every intercom station, 
and it would be extremely advantageous if 
one amplifier could be used for the whole 
system. 

Fig. 5 shows one way of doing this. The 
input and output leads of the amplifier are 
run through the entire installation. As they 
run alongside each other the input lead must 
be screened to prevent feed back. 

The principle of the system is extremely 
simple. Two stations (No. 5 and No. 2) 
are shown in Fig. 5. If Station 5 should 
require Station 2 he presses the No. 2 call 
button. (The call wiring is an entirely 
separate circuit to the speaker wiring ).. On 
hearing his buzzer No. 2 puts his switch to 
"Talk ", thereupon connecting his speaker 
to the amplifier input. No. 5 then replies 
and conversation is established. 

There are several snags to this arrangement. 
In the first place, there is no privacy on the 
line since anyone may switch on and listen 
to the conversation. Secondly, the necessity 
of using a screened lead puts up the cost of the 
installation. Thirdly, and most important of 
all, it is necessary for both No. 5 and No. 2 
to operate their Talk /Listen switches together; 
that is to say, when No. 5 wishes to speak 
to No. 2 his switch must be at "Talk" whilst 
that of No. 2 must be at "Listen ";when No. 2 
wants to reply both he and No. 5 must change 

Fig. 4: A system whereby 
any station may call 
another. Station No. 2 is 
shown in the diagram. 
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line which is calling. The calling station 
then uses his amplifier and his Talk/Listen 
switch whilst the receiving station simply 
talks or listens without touching anything. 
Fig. 4 shows the general idea for a system 
with five stations. 

It will be seen that the connecting lines 
between the stations consist of five leads plus 
the common "earthy" lino. If we assume 
that the station shown is Station No. 2, there 
the Normal/Receive switch is connected to 
line No. 2 only. Only four selector switches 
will be needed, these being connected to lines 
I, 3, 4 and 5. The working of the system may 
be understood if it is appreciated that, should 
Station No. 2 wish to speak to Stations 
1, 3, 4 or 5, he switches on to their particular 
line. If they wish to speak to him they connect 
up to line No. 2. When the conversation is 
completed the Normal/Receive switch on the 
station which was called should be returned to 
"Normal". 

A buzzer warning for calling purposes is 
also incorporated. When the Normal/Receive 
switch is in the "Normal" position, a buzzer 
is connected across the appropriate lines 
(as was done in the remote station of Fig. 2). 
On putting the switch to "Receive" the buzzer 
is disconnected and the speaker connected in 
its place. The speaker is also, by this 
operation, disconnected from its own amplifier. 
Should the switch be inadvertently left in the 
"Receive" position it will, of course, still be 
possible to call the required station by speaking 
to him over his loudspeaker. The Normal/ 
Receive switch carries out more or less the 

same job as the On/Off switch on the remote 
station in Fig. 2. 

Using One Amplifier 
However, it will prove very expensive to 

provide an amplifier at every intercom station, 
and it would be extremely advantageous if 
one amplifier could be used for the whole 
system, 

Fig. 5 shows one way of doing this. The 
input and output leads of the amplifier are 
run through the entire installation. As they 
run alongside each other the input lead must 
be screened to prevent feed back. 

The principle of the system is extremely 
simple. Two stations (No. 5 and No. 2) 
are shown in Fig. 5. If Station 5 should 
require Station 2 he presses the No. 2 call 
button. (The call wiring is an entirely 
separate circuit to the speaker wiring),. On 
hearing his buzzer No. 2 puts his switch to 
"Talk", thereupon connecting his speaker 
to the amplifier input. No. 5 then replies 
and conversation is established. 

There are several snags to this arrangement. 
In the first place, there is no privacy on the 
lino since anyone may switch on and listen 
to the conversation. Secondly, the necessity 
of using a screened lead puts up the cost of the 
installation. Thirdly, and most important of 
all, it is necessary for both No. 5 and No. 2 
to operate their Talk/Listen switches together; 
that is to say, when No. 5 wishes to speak 
to No. 2 his switch must be at "Talk" whilst 
that of No. 2 must be at "Listen"; when No. 2 
wants to reply both he and No. 5 must change 
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their switches over. This last disadvantage 
would make conversation extremely difficult, 
and for this reason the circuit of Fig. 5 cannot 
be considered as being really useful. It has 
nevertheless served its purpose by introducing 
the next system. 

To make the circuit of Fig. 5 practicable, 
all that is needed is to provide a relay at the 
amplifier which carries out the function of a 
Talk /Listen switch. (The relay may be 
powered by a battery or by rectifieddAC. This 
point is discussed in next month's article). 
Fig. 6 shows the improved circuit and it will 
be seen that an additional lead has been 
added to the wiring for the purpose of operating 
the relay. 

The calling circuits in Fig. 6 are the same as 
those of Fig. 5. However, insofar as the 

RADIO CONSTRUCTOR Quiz' 
Conducted by W. Groome 

(1) ' By very careful adjustment of the 
frequency control, Mr. Brain found that his 
TV picture, which had been rolling up and 
down the screen, could be held stationary. 
Unfortunately, it was then split; the "bottom" 
two -thirds of the picture were at the top, and 
the "top" portion was at the bottom of the 
screen. The shift control would not cure it, 
and attempts to re -set the frequency or hold 
controls caused the picture to roll again. 
What was wrong? 

(2) What is the action of the "Ringing 
Choke" EHT circuit? 

(3) Usually, the tuning coils of short wave 
receivers are wound with heavy gauge wire 
in order to achieve maximum efficiency. 
Why, then, are the coils of TV receivers wound 
with fine gauge wire? 

(4) A commonly used method of applying 
negative feedback to an amplifier is to feed 
from the anode of the output stage, through 
a capacitor and resistor network, to the cathode 
of an earlier stage. What audible effect 
would you expect if the capacitor were reduced 
to about 0.05 µF.? 

(5) A circuit which was very popular a few 
years ago was the cathode follower as an audio 
output stage, and it undoubtedly produced 
excellent results when compared with many 
ordinary anode- loaded circuits. What are 
the disadvantages which have caused it to be 
less popular in recent years? 

(6) If you use an earthed- positive EHT 
supply, the rectifier anode becomes the "hot" 
end and it is from there that the voltage is 
taken. Right or wrong? Answers P.50 

amplifier circuit is concerned, there are some 
slight changes. Instead of one screened input 
lead and one unscreened output lead, we now 
have two screened leads labelled, in Fig. 6, 
A and B. When Station 5 now wishes to 
call Station 2 he again presses the appropriate 
calling button, as before. He also puts his 
Caller /Receiver switch to "Caller ". This 
connects his speaker to the screened line A 
which is connected to the contacts on the Talk/ 
Listen relay at the amplifier. The Caller/ 
Receiver switch will also connect his Talk/ 
Listen switch to Talk /Listen relay coil. 
When Station 2 hears the calling buzzer he 
switches on and puts his Caller /Receiver 
switch to "Receiver ", (if it isn't already in 
this position). He is then,connected to screen- 
ed line B, but his Talk /Listen switch is inoper- 
ative. When the Talk /Listen relay is not 
energized, its contacts allow line B to be con- 
nected to the input of the amplifier and line A 
to the output. Station 5 is therefore connected 
to the output and Station 2 to the input of the 
amplifier. No. 5 can then listen to whatever 
No. 2 has to say, and, when he wishes to speak 
he puts his Talk /Listen switch to "Talk ", him- 
self, thus energizing the relay and reversing the 
connections to lines A and B. 

Apart from the fairly high initial cost of 
installing the two screened leads, the circuit 
shown in Fig. 6 represents a very useful inter- 
communication system capable of giving 
excellent results. However, it is by no means 
entirely perfect and it might be advisable to 
study the defects in its working. 

In the first place, any station may listen to a 
conversation carried on between two other 
stations. This point will be of little conse- 
quence in most installations but it may be of 
importance if the intercom is fitted up in a 
place of business. 

Secondly it is not foolproof. In the hands 
of a hurried man or a flustered female who 
used the wrong switch on being called up, 
it might waste time or tempers. For instance, 
if the called -up station operator, say, accident- 
ally put his Caller /Receiver switch to "Caller" 
it would be impossible to contact him on his 
speaker. 

Apart from these two faults, which will only 
be of importance in certain cases, the system 
is very workable and should prove invaluable 
when it has been installed. 

Next Month 
Next month we shall consider a more compli- 

cated system which, while offering the same 
facilities as that shown in Fig. 6, also ensures 
complete privacy between stations, in addition 
to being entirely foolproof and extremely 
simple to operate. 
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their switches over. This last disadvantage 
would make conversation extremely difficult, 
and for this reason the circuit of Fig. 5 cannot 
be considered as being really useful. It has 
nevertheless served its purpose by introducing 
the next system. 

To make the circuit of Fig. 5 practicable, 
all that is needed is to provide a relay at the 
amplifier which carries out the function of a 
Talk/Listen switch. (The relay may be 
powered by a battery or by rectified AC. This 
point is discussed in next month's article). 
Fig. 6 shows the improved circuit and it will 
be seen that an additional lead has been 
added to the wiring for the purpose of operating 
the relay. 

The calling circuits in Fig. 6 are the same as 
those of Fig. 5. However, insofar as the 

RADIO CONSTRUCTOR * Quiz9 

Conducted by W. Groome 
(1) By very careful adjustment of the 

frequency control, Mr. Brain found that his 
TV picture, which had been rolling up and 
down the screen, could be held stationary. 
Unfortunately, it was then split; the "bottom" 
two-thirds of the picture were at the top, and 
the "top" portion was at the bottom of the 
screen. The shift control would not cure it, 
and attempts to re-set the frequency or hold 
controls caused the picture to roll again. 
What was wrong? 

(2) What is the action of the "Ringing 
Choke" EHT circuit? 

(3) Usually, the tuning coils of short wave 
receivers are wound with heavy gauge wire 
in order to achieve maximum efficiency. 
Why, then, are the coils of TV receivers wound 
with fine gauge wire? 

(4) A commonly used method of applying 
negative feedback to an amplifier is to feed 
from the anode of the output stage, through 
a capacitor and resistor network, to the cathode 
of an earlier stage. What audible effect 
would you expeet if the capacitor were reduced 
to about 0.05 gF.? 

(5) A circuit which was very popular a few 
years ago was the cathode follower as an audio 
output stage, and it undoubtedly produced 
excellent results when compared with many 
ordinary anode-loaded circuits. What are 
the disadvantages which have caused it to be 
less popular in recent years? 

(6) If you use an earthed-positive EHT 
supply, the rectifier anode becomes the "hot" 
end and it is from there that the voltage is 
taken. Right or wrong? Answers P.50 

amplifier circuit is concerned, there are some 
slight changes. Instead of one screened input 
lead and one unscreened output lead, we now 
have two screened leads labelled, in Fig. 6, 
A and B. When Station 5 now wishes to 
call Station 2 he again presses the appropriate 
calling button, as before. He also puts his 
Caller/Receiver switch to "Caller". This 
connects his speaker to the screened line A 
which is connected to the contacts on the Talk/ 
Listen relay at the amplifier. The Caller/ 
Receiver switch will also connect his Talk/ 
Listen switch to Talk/Listen relay coil. 
When Station 2 hears the calling buzzer he 
switches on and puts his Caller/Receiver 
switch to "Receiver", (if it isn't already in 
this position). He is then connected to screen- 
ed line B, but his Talk/Listen switch is inoper- 
ative. When the Talk/Listen relay is not 
energized, its contacts allow line B to be con- 
nected to the input of the amplifier and line A 
to the output. Station 5 is therefore connected 
to the output and Station 2 to the input of the 
amplifier. No. 5 can then listen to whatever 
No. 2 has to say, and, when he wishes to speak 
he puts his Talk/Listen switch to "Talk", him- 
self, thus energizing the relay and reversing the 
connections to lines A and B. 

Apart from the fairly high initial cost of 
installing the two screened leads, the circuit 
shown in Fig. 6 represents a very useful inter- 
communication system capable of giving 
excellent results. However, it is by no means 
entirely perfect and it might be advisable to 
study the defects in its working. 

In the first place, any station may listen to a 
conversation carried on between two other 
stations. This point will be of little conse- 
quence in most installations but it may be of 
importance if the intercom is fitted up in a 
place of business. 

Secondly it is not foolproof. In the hands 
of a hurried man or a flustered female who 
used the wrong switch on being called up, 
it might waste time or tempers. For instance, 
if the called-up station operator, say, accident- 
ally put his Caller/Receiver switch to "Caller" 
it would be impossible to contact him on his 
speaker. 

Apart from these two faults, which will only 
be of importance in certain cases, the system 
is very workable and should prove invaluable 
when it has been installed. 

Next Month 
Next month we shall consider a more compli- 

cated system which, while offering the same 
facilities as that shown in Fig. 6, also ensures 
complete privacy between stations, in addition 
to being entirely foolproof and extremely 
simple to operate. 
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RADIO CONSTRUCTOR 49 

SURPLUS RADIO EQUIPMENT 
DESCRIBED BY B. CARTER 

In this series of articles it is intended to describe units that have 

(a) immediate application, after some modification perhaps, in the 

amateur world, and (b) to list the contents of those units that can best 

become sources of valuable components. This month's unit comes 

under category "B ". 

INDICATOR UNIT TYPE 246 (10QB/6322) 

This unit consists of a small `extension' 
cathode ray tube which enables the business 
end of a remotely positioned indicator unit 
to be brought close to the operator with the 
minimum amount of space consumption. 

The large size indicator unit is modified 
by removal of the CRT and masking the tube 
hole with a plate. To the latter is fitted a 
"W" plug similar to that fitted to this unit, 
and the plate may also carry the corresponding 
four Pye plugs if the supplies they carry 
originate in the large unit. A 12 -way con- 
nector and four separate coaxial cables then 
connect the units. The screen graticulc is 
for range work, and is similar to that used on 
the 1D15 /APA -1 indicator. 

To remove the tube, take off the top and 
sloping back, which are in one piece, then press 
and twist the cowl -which is fixed bayonet 
fashion -and case off. Next, gently force 
the spigot of the tube base out of the holder 
whilst supporting the, tube face with one hand. 
The service instruction of "gently rotating 
and pulling, the tube" usually results in the 
glassware coming away from the base, through 
age. 

To replace the tube, it has been found 
beneficial to dampen the inside of the rubber 
rim before placing the tube into the cowl. 

The tube socket rotates slightly, so that tha 
deflection electrodes may be aligned in relation 
to the horizontal and vertical axes. 

A4 A3 A2 Al G 

tx 

á 

7 II 

GREY 
8 

BROWN 
10 

WHITE YELLOW 

VCR 1394. 10E1446 
(EC R 30 4101 

ACR 10) 
cr 

FOUR PYE PLUGS TYPE 229 
(10H/52 8) 

C29 

5 9 
8 5 

2 

Ó 
J i 

4 
7 12 

3 

11 

20K11 
353- 5076-1 

WiTti KNOB (US 1-DIA 

4 

w 

g 
O 

9 

UPPER WE OF FIGURES TUBE HOLDER IOH(2104 (6&12 BLANK) 

LOWER 'W'PLUG TYPE 202 IOH /395(2,6 &IOBLANK) 

CIRCUIT DIAGRAM -INDICATOR UNIT TYPE 246 

10 0816322 

www.americanradiohistory.com

SURPLUS RADIO EQUIPMENT 

DESCRIBED BY B. CARTER 

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

under category "B". 

INDICATOR UNIT TYPE 2T6 (10QB/6322) 

This unit consists of a small "extension" 
cathode ray tube which enables the business 
end of a remotely positioned indicator unit 
to be brought close to the operator with the 
minimum amount of space consumption. 

The large size indicator unit is modified 
by removal of the CRT and masking the tube 
hole with a plate. To the latter is fitted a 
"W" plug similar to that fitted to this unit, 
and the plate may also carry the corresponding 
four Pye plugs if the supplies they carry 
originate in the large unit. A 12-way con- 
nector and four separate coaxial cables then 
connect the units. The screen graticule is 
for range work, and is similar to that used on 
the ID15/APA—1 indicator. 

To remove the tube, take off the lop and 
sloping back, which are in one piece, then press 
and twist the cowl—which is fixed bayonet 
fashion—and case off. Next, gently force 
the spigot of the tube base out of the holder 
whilst supporting the, tube face with one hand. 
The service instruction of "gently rotating 
and pulling, the tube" usually results in the 
glassware coming away from the base, through 
age. 

To replace the tube, it has been found 
beneficial to dampen the inside of the rubber 
rim before placing the tube into the cowl. 

The tube socket rotates slightly, so that tba 
deflection electrodes may be aligned in relation 
to the horizontal and vertical axes. 
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50 RADIO CONSTRUCTOR 

TRADE REVIEW 
FLEXIBLE DIPOLE INDOOR TELEVISION AERIAL 

The latest Television Aerial to be marketed by E.M.I. 
Sales and Service, Ltd., is the Flexible Dipole, an indoor 
Aerial possessing many features of special interest. 

EFFICIENT RECEPTION. The Flexible Dipole is 
a full sized Television Aerial and when used in areas of 
good field strength will give results comparable with 
those obtainable with a standard aerial. Flat flexible 
conductors with polythene insulation form the elements 
of the Dipole. 

ADAPTABILITY. The majority of Television 
Receivers work equally well with this Aerial. Coaxial 
feeder cable is used to couple the Dipole to the Receiver 
via a specially designed transformer rejector, incorporated 
to provide correct coupling of the Aerial to the feeder, 
thus ensuring stability and freedom from reflections. 

EASE OF INSTALLATION. An outstanding ad- 
vantage of this Aerial is the ease with which it may he 
installed as the special fixing tacks supplied enable it to 
be fitted to a window or door frame in a matter of 
minutes. 

INCONSPICUOUS APPEARANCE. The novel 
construction of the E.M.I. Flexible Dipole enables it to 
be readily concealed by curtains, carpets, etc. 

LOW PRICE. The price is 25/- complete with 24 
feet of coaxial feeder. 

The Flexible Dipole is available in two versions: - 
Model T.1091 for the London frequency; 
Model T.1092 for the Midlands frequency. 

Query Corner 
Owing to circumstances beyond our control, 
this feature has had to be omitted this 
month, but will be resuming in the next issue. 

QUERY CORNER 

" Rules " 
(1) A nominal fee of 2 ¡- will be made for each 

query. 
(2) Queries on any subject relating to technical 

radio or electrical matters will be accepted, 
though it will not be possible to provide 
complete circuit diagrams for the more 
complex receivers, transmitters and the like. 

(3) Complete circuits of equipment may 
be submitted to us before construction 
is commenced. This will ensure that 
component values 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. 

Answers to Quiz 
(1) "Sync" was feeble or missing entirely. 

Mains "hum" was getting to the time base 
and applied a weak hold when the frequency 
control was set critically at 50 cps., but as 
it was not in phase with the picture the frame 
began and ended either too soon or too late. 
The sync. separator should be improved. In 
a fair reception area, both line and frame should 
hold over a quarter turn of the frequency 
controls (assuming the usual 2 Meg fI tran- 
sitron control). 

(2) An output tetrode, loaded with a choke 
of suitable design in its anode circuit, is 
"switched" by a positive -going sawtooth 
pulse derived from the line time base, which 
is applied to the grid. During the positive - 
going stroke, the valve conducts and the current 
in the choke rises, but at the end of the stroke 
the grid becomes suddenly negative. The 
sharp cut -off causes the anode circuit to 
oscillate, and a high alternating voltage is 
generated. This is rectified by a small valve 
which obtains its heater supply from a winding 
coupled to the choke. 

(3) In TV receivers, losses have to be 
deliberately (but carefully) introduced into 
the tuned stages in order to obtain the required 
bandwidth. The use of fine gauge wire 
contributes towards this necessary damping. 

(4) Increased bass, due to reduction of feed- 
back at low frequencies through the use of 
such a low capacitance. 

(5) (a) It requires a grid swing of about 
200V for full output, and attempts to provide 
this often lead to distortion from the pen- 
ultimate stage. 
(b) Only triodes (or strapped tetrodes) can 
be used. 

(c) Even with indirectly heated valves, a 
separate heater supply is needed. 

Despite the above snags, the circuit drew 
attention to the advantages of negative feed- 
back and low output resistance. 

The writer (an incurable fidelity enthusiast) 
used the following arrangement with great 
success, and with very little distortion in the 
penultimate stage: 

SP41 as RF stage, infinite impedance detec- 
tor, SP41 as AF stage, (33 k S2 anode load, 
100 k û screen) giving low gain but large 
anode swing, and PEN44 as triode with output 
transformer in the cathode. 

Improved techniques which permit heavy 
feedback from the speaker to the amplifier 
i nput now give superior results, and the faithful 
"follower" has now fallen by the wayside. 

(6) Right. 
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TRADE REVIEW 
FLEXIBLE D1POLE INDOOR TELEVISION AERIAL 

The latest Television Aerial to be marketed by E.M.I. 
Sales and Service. Ltd., is the Flexible Dipole, an indoor 
Aerial possessing many features of special interest. 

EFFICIENT RECEPTION. The Flexible Dipole is 
a full si/ed Television Aerial and when used in areas of 
good field strength will give results comparable with 
those obtainable with a standard aerial. Flat flexible 
conductors with polythene insulation form the elements 
of the Dipole. 

ADAPTABILITY. The majority of Television 
Receivers work equally well with this Aerial. Coaxial 
feeder cable is used to couple the Dipole to the Receiver 
via a specially designed transformer rejector, incorporated 
to provide correct coupling of the Aerial to the feeder, 
thus ensuring stability and freedom from reflections. 

EASE OF INSTALLATION. An outstanding ad- 
vantage of this Aerial is the case with which it may be 
installed as the special fixing lacks supplied enable it to 
be fitted to a window or door frame in a matter of 
minutes. 

INCONSPICUOUS APPEARANCE. The novel 
construction of the E.M.I. Flexible Dipole enables it to 
be readily concealed by curtains, carpets, etc. 

LOW PRICE. The price is 25/- complete with 24 
feel of coaxial feeder. 

The Flexible Dipole is available in two versions:— 
Model T.I091 for the London frequency; 
Model T.1092 for the Midlands frequency. 

Query Corner 
Owing to circumstances beyond our control, 
this feature has had to be omitted this 
month, but will be resuming in the next issue. 

QUERY CORNER 

" Rules 99 

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

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

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

(4) AH 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. 

Answers to Quiz 
(1) "Sync" was feeble or missing entirely. 

Mains "hum" was getting to the time base 
and applied a weak hold when the frequency 
control was set critically at 50 cps., but as 
it was not in phase with the picture the frame 
began and ended either too soon or too late. 
The sync, separator should be improved. In 
a fair reception area, both line and frame should 
hold over a quarter turn of the frequency 
controls (assuming the usual 2 Meg H tran- 
sitron control). 

(2) An output tetrode, loaded with a choke 
of suitable design in its anode circuit, is 
"switched" by a positive-going sawtooth 
pulse derived from the line time base, which 
is applied to the grid. During the positive- 
going stroke, the valve conducts and the current 
in the choke rises, but at the end of the stroke 
the grid becomes suddenly negative. The 
sharp cut-off causes the anode circuit to 
oscillate, and a high alternating voltage is 
generated. This is rectified by a small valve 
which obtains its heater supply from a winding 
coupled to the choke. 

(3) In TV receivers, losses have to be 
deliberately (but carefully) introduced into 
the tuned stages in order to obtain the required 
bandwidth. The use of fine gauge wire 
contributes towards this necessary damping. 

(4) Increased bass, due to reduction of feed- 
back at low frequencies through the use of 
such a low capacitance. 

(5) (a) It requires a grid swing of about 
200V for full output, and attempts to provide 
this often lead to distortion from the pen- 
ultimate stage. 
(b) Only triodes (or strapped tetrodes) can 
be used. 

(c) Even with indirectly heated valves, a 
separate healer supply is needed. 

Despite the above snags, the circuit drew 
attention to the advantages of negative feed- 
back and low output resistance. 

The writer (an incurable fidelity enthusiast) 
used the following arrangement with great 
success, and with very little distortion in the 
penultimate stage; 

SP41 as RF stage, infinite impedance detec- 
tor, SP4I as AF stage, (33 k Cl anode load, 
100 k Cl screen) giving low gain but large 
anode swing, and PEN44 as triode with output 
transformer in the cathode. 

Improved techniques whicli permit heavy 
feedback from the speaker to the amplifier 

i nput now give superior results, and the faithful 
"follower" has now fallen by the wayside. 

(6) Right. 
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RADIO CONSTRUCTOR 51 

I>RUILIIING YOUR OWN 

VALVE TESTER 
By W. G. MORLEY Part I V 

The Meter Switching Circuits 

The Meter is used to measure every function 
offered by the tester. It should have a full 
scale deflection of 1 mA and, in addition, it 
is extremely desirable to choose an instrument 
with a large, easily -read face. The circuits 
associated with the meter are shown in Fig. 6. 

Referring to this diagram, it will be seen 
that a switch, S14, is used to connect various 
shunts across the meter. This allows it to 
read currents up to 1 mA, 10 mA and 50 mA. 

The next switch to consider is S15, the 
Meter Selector Switch. Fig. 6 shows that 
one side of the meter circuit is connected 
to the electrode of the valve under test whilst 
the other side of the circuit is connected to 
the arm of S15. This switch then allows the 
meter to be connected to any source of HT 
potential which may be necessary to supply 
the correct voltage to the particular electrode 
selected. It also, in the "Rectifier Test" 
position, connects the meter to the 105 volt 
positive supply via a limiting resistor of 3,500 
ohms (R32). This resistor keeps the current 
in the circuit below 30 mA, and the meter 
is then used to test rectifiers by measuring 
the current passed by their anodes. This 
also gives an indication of the plate impedance 
of the rectifier under test. The same method 

Fig. 6: 
The meter switching circuit 

is used to test detector diodes at the next 
position- "Diode Test" -only in this case the 
current is limited to 1 mA by the 105,000 ohm 
series resistor, R33. 

In the final switch position, "Insulation 
Test ", the meter is connected, again via a 
105,000 ohm resistor (R34) to the 105 volt 
negative supply. This switch position is used 
to check the insulation between cathode and 
heater of any particular valve. It may also 
be used to test for shorts or leaks between 
any one of the electrodes and its neighbours. 
A negative supply is used for this test to ensure 
that no false readings are obtained owing to 
electron emission, as would otherwise happen 
were electrodes checked against the cathode. 
(Occasionally, too, a heater may radiate 
electrons to its cathode, a state of affairs 
which, whilst not exactly constituting a fault,, 
would certainly cause ambiguous insulation 
readings if the cathode were positive with 
respect to the heater). 

Owing to the fact that the voltage utilized 
for the insulation checks is of opposite polarity 
to that used for all the other tests, the meter 
connections have, in this case, to be reversed. 
This is done by switch S16. When an insula- 
tion test is taken, this switch is put to the 
"Insulation" position. Otherwise, it is set 
to "Normal ". 
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RADIO CONSTRUCTOR 51 

BUILniNG 

VALVE 

By W. G. 

The Meier Switchins Circuits 
The Meter is used to measure every function 

offered by the tester. It should have a full 
scale deflection of 1 mA and, in addition, it 
is extremely desirable to choose an instrument 
with a large, easily-read face. The circuits 
associated with the meter are shown in Fig. 6. 

Referring to this diagram, it will be seen 
that a switch, SI4, is used to connect various 
shunts across the meter. This allows it to 
read currents up to 1 mA, 10 mA and 50 mA. 

The next switch to consider is SIS, the 
Meter Selector Switch. Fig. 6 shows that 
one side of the meter circuit is connected 
to the electrode of the valve under test whilst 
the other side of the circuit is connected to 
the arm of SI5. This switch then allows the 
meter to be connected to any source of HT 
potential which may be necessary to supply 
the correct voltage to the particular electrode 
selected. It also, in the •■Rectifier Test" 
position, connects the meter to the 105 volt 
positive supply via a limiting resistor of 3,500 
ohms (R32). This resistor keeps the current 
in the circuit below 30 mA, and the meter 
is then used to test rectifiers by measuring 
the current passed by their anodes. This 
also gives an indication of the plate impedance 
of the rectifier under test. The same method 

YOUR OWN 

TESTER 

MORLEY Part IV 

is used to test detector diodes at the next 
position—"Diode Test"—only in this case the 
current is limited to 1 mA by the 105,000 ohm 
series resistor, R33. 

In the final switch position, "Insulation 
Test", the meter is connected, again via a 
105,000 ohm resistor (R34) to the 105 volt 
negative supply. This switch position is used 
to'check the insulation between cathode and 
heater of any particular valve. It may also 
be used to test for shorts or leaks between 
any one of the electrodes and its neighbours. 
A negative supply is used for this test to ensure 
that no false readings are obtained owing to 
electron emission, as would otherwise happen 
were electrodes checked against the cathode. 
(Occasionally, too, a healer may radiate 
electrons to its cathode, a state of affairs 
which, whilst not exactly constituting a fault, 
would certainly cause ambiguous insulation 
readings if the cathode were positive with 
respect to the heater). 

Owing to the fact that the voltage utilized 
for the insulation checks is of opposite polarity 
to that used for all the other tests, the meter 
connections have, in this case, to be reversed. 
This is done by switch S16. When an insula- 
tion test is taken, this switch is put to the 
"Insulation" position. Otherwise, it is set 
to "Normal". 

Fig. 6.- 
The meter switching circuit 
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Insulation tests are carried out with the meter 
connected to read 1 mA full -scale deflection. 
For different values of resistance the meter 
readings will be as follows :- 

Insulation 

Short Circuit 
0.25 M, 
0.5 M. 

1 M, 
2 M, 
4 M. 

Meter Reading 

1 mA, 
0.30 mA, 
0.16 mA, 
0.10 mA, 
0.05 mA, 
0.026 mA. 

If desired, additional markings may be made 
on the meter scale, these showing the various 
resistance readings. Alternatively, the scale 
can be left untouched and, instead, a card 
showing the various figures could be mounted 
in a prominent place on the front panel. 

As a safety precaution a fourth switch, 
S17, is fitted to the meter circuit. This is 
really a push- button, and ensures that the 
meter is only in circuit when the button is 
pressed. This helps to eliminate possible 
damage to the meter should an incorrect 
current be supplied to it owing to, say, the 
switches being improperly set. 

The Meter Shunts 
In the majority of cases it will prove 

necessary to have the meter shunts (R30 and 
R31) home -made, and the values of these 
shunts will have to be worked out from the 
resistance of the movement itself. (The 
resistance of the meter movement is nearly 
always given on the dial of the instrument). 

In this particular circuit, the value of each 
shunt will be equal to the resistance of the meter 
divided by the current in mAs which the shunt 
has to carry. Thus the 10 mA shunt should 
have a resistance of X ohms; and the 50 mA 

shunt one of X ohms; where X is equal to 
49 

the resistance of the meter movement in ohms. 

The Complete Tester 

The full circuit of the complete tester is 
shown in Fig. 7. A fair selection of commonly - 
met valve bases is shown in the valve holder 
panel, but it is possible, of course, to fit many 
more types. 

Should more valve holders be fitted, the 
wiring procedure consists of connecting leads 
Nos. I 1 and 12 to the heater tags used normally 
by that range of valves, whilst the remaining 
valve holder terminals are connected to the 
leads from the electrode switches with corres- 
ponding numbers. 

As mentioned previously, it is necessary 
to fit three International Octal sockets because 
of the three different types of heater connection. 

It may be noticed that no input tappings 
are available. on the heater transformer, the 
primary of this component being connected 
across the 0 -210 volt terminals of the power 
unit transformer T1. This is done to simplify 
adjusting the mains tappings for different 
voltages, as all that is then necessary is to 
adjust the input tappings on the power unit 
transformer alone, the heater transformer 

Fig. 9: 
Internal view, showing lay- 
out of main components 
inside the upper unit 
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Insulation tests are carried out with the meter 
connected to read I mA full-scale deflection. 
For different values of resistance the meter 
readings will be as follows :— 

Insulation Meter Reading 
Short Circuit 1 mA, 

0.25 M, 0.30 mA, 
0.5 M, 0.16 mA, 

1 M, 0.10 mA, 
2 M, 0.05 mA, 
4 M. 0.026 mA. 

If desired, additional markings may be made 
on the meter scale, these showing the various 
resistance readings. Alternatively, the scale 
can be left untouched and, instead, a card 
showing the various figures could be mounted 
in a prominent place on the front panel. 

As a safety precaution a fourth switch, 
SI7, is fitted to the meter circuit. This is 
really a push-button, and ensures that the 
meter is only in circuit when the button is 
pressed. This helps to eliminate possible 
damage to the meter should an incorrect 
current be supplied to it owing to, say, the 
switches being improperly set. 

The Meter Shunts 
In the majority of cases it will prove 

necessary to have the meter shunts (R30 and 
R31) home-made, and the values of these 
shunts will have to be worked out from the 
resistance of the movement itself. (The 
resistance of the meter movement is nearly 
always given on the dial of the instrument). 

In this particular circuit, the value of each 
shunt will be equal to the resistance of the meter 
divided by the current in mAs which the shunt 
has to carry. Thus the 10 mA shunt should 
have a resistance of * ohms; and the 50 mA 

9, 
shunt one of ^ ohms; where X is equal to 

49 
the resistance of the meter movement in ohms. 

The Complete Tester 
The full circuit of the complete tester is 

shown in Fig. 7. A fair selection of commonly- 
met valve bases is shown in the valve holder 
panel, but it is possible, of course, to fit many 
more types. 

Should more valve holders be fitted, the 
wiring procedure consists of connecting leads 
Nos. 11 and 12 to the healer tags used normally 
by that range of valves, whilst the remaining 
valve holder terminals arc connected to the 
leads from the electrode switches with corres- 
ponding numbers. 

As mentioned previously, it is necessary 
to fit three International Octal sockets because 
of the three different types of heater connection. 

It may be noticed that no input tappings 
arc available, on the heater transformer, the 
primary of this component being connected 
across the 0 210 volt terminals of the power 
unit transformer Tl. This is done to simplify 
adjusting the mains tappings for different 
voltages, as all that is then necessary is to 
adjust the input lappings on the power unit 
transformer alone, the heater transformer 
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Fig. 9; 
Internal view, showing lay- 
out of main components 
inside the upper unit 
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Fig. 8: Suggested layout for the valve tester. 

being always connected to a source of supply 
of approximately 210 volts. 

Layout 
A very good layout for the tester is shown in 

Fig. 8. It will be seen that the instrument 
has been divided into two units: one of which 
contains all the power and switching circuits, 

the other holding all the valve holders. It is 
suggested that the first unit be mounted on 
the wall at about shoulder height, the second 
unit then being accommodated on a shelf 
or table at waist level. 

Apart from easier construction, separating 
the two parts of the tester has the great 
advantage that it enables new valve holders 
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fly leads 

being always connected to a source of supply 
of approximately 210 volts. 
Layout 

A very good layout for the tester is shown in 
Fig. 8. It will be seen that the instrument 
has been divided into two units: one of which 
contains all the power and switching circuits. 

the other holding all the valve holders. It is 
suggested that the first unit be mounted on 
the wall at about shoulder height, the second 
unit then being accommodated on a shelf 
or table at waist level. 

Apart from easier construction, separating 
the two parts of the tester has the great 
advantage that it enables new valve holders 
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to be fitted without upsetting the layout of 
the switch panel and without necessitating 
large structural changes. It will be noticed 
that space is left on the valve holder panel for 
mounting new valve holders, should this prove 
necessary. 

It may also prove a considerable advantage 
if a row of terminals (connected to leads 
1 -10) is fitted to the valve holder panel. If 
the present panel then gets "over- crowded" 
as new holders are mounted, a second panel 
may be fitted, connected to the terminals. 
In addition, should it become necessary to 
quickly check a valve which has no correspond- 
ing socket on the panel, a temporary "mock- 
up" may be made by using these terminals. 

Returning to the unit containing the switches 
and power supply, it will be seen that the first 
fifteen switches are mounted in numerical 
order in two rows. The reason for this is to 
simplify the circuit selection procedure. If a 
card has been made out for the particular 
value under test, then the setting up of the various 
switches may be carried out in a few seconds 
by simply reading from left to right. 

Fig. 9 shows a suggested internal layout 
for the switching unit. It will be seen that 
the components are mounted on the underside 
of the front panel or onto the sides. If, this 

unit, when completed, is mounted to a wall 
as suggested; a panel to cover the back is 
not really necessary; although this would, 
of course, make for a more finished job. 

There is little need to worry about heat 
dissipation inside the switch unit, since it will 
hardly be used continuously. However, to 
make doubly certain, airholes may be drilled 
at the top and bottom of the case to allow a 
current of air to pass through it. These holes 
may be covered on the inside by coarse mesh 
gauze. 

Wiring 
As all the wiring in the two units carries 

DC or 50 cycle AC, there is no necessity to 
utilise short leads or pay any particular 
attention to wiring layout. The leads may 
therefore be bunched together into a harness - 
form,, this resulting in neat wiring. 

Very great attention should be paid to insu- 
lation between leads, particularly in the electrode 
switch section and in the wiring to the valve 
holders. Rubber covered or PVC covered 
connecting wire ,should be adequate. All 
joints should be clean and serviceable, and it 
is worth while to use resin -cored solder for 
soldered connections in order to decrease the 
chances of spreading a film of flux around the 
various terminals, and so causing leaks. 

MINIATURE 1.4 VOLT. VALVES 

Withstand Severe Vibration Tests 

Some interesting tests recently conducted on 
1.4 volt miniature valves have proved that 
they can successfully withstand extreme 
vibration. 

The valves were mounted in standard 
communication equipment fixed to the back 
of the rear mudguard of a motor cycle with 
a rigid frame, and also on a motor cycle 
with a sprung rear wheel. Both machines 
were driven over some 200 miles of normal 
and rough roads, including tramline cobbles. 
The filaments were switched on and off and 
at the end of the trials the valves were found 
to be unimpaired.' 

Twelve Osram type N17 1.4 volt miniature 
valves were used for these tests, which have 
demonstrated that this class of valve is fully 
capable of standing up to the worst conditions 
of usage likely to arise with any domestic' 
portable battery receiver and also to the more 
severe conditions which arise in connection 
with mobile receivers for essential communica- 
tions. 

1950 HOARD VALVE WAIL CHART 

The Valve Sales Department of Mullard 
Electronic Products Limited, announce that 
the 1950 edition of the well -known Mullard 
Wall Chart has recently been circulated to the 
trade. 

This is similar in form to the previous 
issue, but embodies a number of additions 
and improvements, many of which were the 
outcome of recommendations from the trade. 

These additions and improvements are 
briefly as follows:- 

1. New valves which have appeared during 
the past year have been included and 
particularly the Noval base range. 

2. The Screen Grid Current for each valve 
has been included for the first time and 
this, it is considered, will be of particular 
value to Service Engineers. 

3. A list of photocells and flash tubes is 
included with typical operating conditions. 

4. All the base diagrams have been re- 
drawn in such a way as to facilitate 
reference. 

5. The Equivalent and Substitution lists 
have been considerably enlarged. 
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to bo fitted without upsetting the layout of unit, when completed, is mounted to a wall 
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large structural changes, it will be noticed not really necessary; although this would, 
that space is left on the valve holder panel for of course, make for a more finished job. 
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of the front panel or onto the sides. If this various terminals, and so causing leaks. 
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PRACTICAL 
AERIALS 

by "AETHERIUM" 

Part, I 
Introduction 

In this series, it is intended to present in a 
straight -forward manner the functions and 
applications of various types of aerials. 

It is hoped that the beginner will find some- 
thing to assist in his own particular problem, 
and that the more advanced amateur may 
derive some useful information therefrom. 

Theoretical figures will be 
avoided as far as possible, and 
the relative gain quoted for 
any particular type of aerial 
will normally be the result of 
actual measurement under 
working conditions. Most of 
the aerials described will be 
suitable for erection in the 
average garden or roof space, 
and will not require large 
fields or 100ft. masts to 
accommodate them. 

Frequency/Distance 
It is well known that certain 

frequencies are used by ama- 
tcur and SW broadcast stations 
according to the time of day 
or night and the distance it is 
desired to cover. It would 
take pages to go into -the 
question of reflection, ionisa- 
tion and refraction, and in any 
case this field is adequately 
covered in most text books. 

The graph 'A' shows the 
average maximum distance we 
can expect to cover at frequen- 
cies between 3 and 30 Mcs 
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during daylight and darkness. The various 
frequencies (or wave -lengths) are reflected back 
to earth at certain angles. By comparing the 
optimum angle graph 'B' with the various polar 
diagrams it is therefore possible to assess the 
merit of any particular type of aerial for any 
given frequency within the range shown. For 
convenience, the Optimum Angle Graph is 
calibrated in wavelengths. 
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to earth at certain angles. By comparing the 
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merit of any particular type of aerial for any 
given frequency within the range shown. For 
convenience, the Optimum Angle Graph is 
calibrated in wavelengths. 
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- - 33' -1 

ÿ 7Mes 

NIO 

IOOf7 BALANCED 
FEEDER (ANY LENGTH) 

Fig. 1: Half -wave 7 Mcs. Aerial 
(Low impedance feed). 

Dealing with the simple types of aerial in 
the first case, we shall progressively deal with 
most of the types of aerials encountered in 
amateur practice. 

Receiving Aerials 
The first important point to remember 

regarding an aerial, is that it is a tuned circuit . 

in itself. One often encounters the enthusiast 
who, having purchased an expensive receiver, 
connects to it any odd length of wire, and 
expects maximum performance. This, of 
course, is all wrong, and as much care should 
be taken in the choice and erection of an 
efficient aerial, as in the choice of a receiver. 
A point to remember is that Short Wave 
Relay Stations usually have a system of 
different aerials which are selected by suitable 
switching arrangements, to give optimum 
performance on given frequencies from most 
parts of the world. Directional aerials will 
be dealt with in a later chapter, but as most 
types of aerials have directional properties, 

NII 

80' 

(AT %z Ìt ABOVE GROUND) 
IT WILL BE SEEN THAT MAXIMUM 

RESPONSE IS TO HIGH ANGLE SIGNALS 

Fig. 1(b): Vertical Directivity. 

it is as well to touch upon this fact. The 
most commonly used type of aerial is the 
"long wire" or "single wire ". For good 
average results this usually consists of a length 
of wire some 40 to 50 feet long and 30 feet 
or so high. 

The keen Dx listener, however, must instal 
something a little more ambitious if he is 
expecting to get maximum results. 

A careful study of the "Polar Diagram" 
of each type of aerial is the best method of 
choosing which to use. 

A good all -round aerial for reception is 
shown in Fig. 1. This is approximately one 

NIO 

MAX 

¡MIN 

MIN 

Fig. 1(a): Polar Diagram. 

MAX 

half wavelength at 7 Mes and works reasonably 
well on all bands. The low- impedance feeder, 
being non -resonant, is inefficient at inter- 
cepting signals, and will therefore not pick 
up much interference or cause serious losses 
when running close to walls etc. For optimum 
performance, an aerial such as this should be 
erected at least 35 feet above ground and 

FREQUENCY/DISTANCE GRAPH 
(SEE OPPOSITE PAGE) 

Curve "A" . A4erage maximum distances to 
be expected when whole of path is in daylight 
(shaded portion indicates wide variations that 
occue when half or more of path is in darkness.) 
Curve "B" ... Summer night distances. 
Curve "C" ... Winter night distances. 

These curves are approximate, and wide 
divergencies may be experienced due to 
sunspot activity and other phenomena 

L 
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7 Mcs 'lOOn BALANCED 
FEEDER (ANV LENGTH) 

NIO 
Fig. 1; Half-ware 7 Mcs. Aerial 

{Low impedance feed). 

Dealing with the simple types of aerial in 
the first case, we shall progressively deal with 
most of the types of aerials encountered in 
amateur practice. 
Receiving Aerials 

The first important point to remember 
regarding an aerial, is that it is a tuned circuit 
in itself. One often encounters the enthusiast 
who, having purchased an expensive receiver, 
connects to it any odd length of wire, and 
expects maximum performance. This, of 
course, is all wrong, and as much care should 
be taken in the choice and erection of an 
efficient aerial, as in the choice of a receiver. 
A point to remember is that Short Wave 
Relay Stations usually have a system of 
different aerials which arc selected by suitable 
switching arrangements, to give optimum 
performance on given frequencies from most 
parts of the world. Directional aerials will 
be dealt with in a later chapter, but as most 
types of aerials have directional properties. 

Nil 

(at above ground) 
IT WILL BE SEEN THAT MAXIMUM 

RESPONSE IS TO HIGH ANGLE SIGNALS 

Fig. 1(b): Vertical Directivity. 

it is as well to touch upon this fact. The 
most commonly used type of aerial is the 
"Jong wire" or "single wire". For good 
average results this usually consists of a length 
of wire some 40 to 50 feet long and 30 feet 
or so high. 

The keen Dx listener, however, must inslal 
something a little more ambitious if he is 
expecting to get maximum results. 

A careful study of the "Polar Diagram" 
of each type of aerial is the best method of 
choosing which to use. 

A good all-round aerial for reception is 
shown in Fig. 1. This is approximately one 
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Fig. 1(a); Polar Diagram. 

half wavelength at 7 Mcs and works reasonably 
well on all bands. The low-impedance feeder, 
being non-resonant, is inefficient at inter- 
cepting signals, and will therefore not pick 
up much interference or cause serious losses 
when running close to walls etc. For optimum 
performance, an aerial such as this should be 
erected at least 35 feet above ground and 

FREQUENCY/DISTANCE GRAPH 
(see oppositi: paoe) 

Curve "A" . . . Average maximum distances to 
be expected when whole of path is in daylight 
(shaded portion indicates wide variations that 
oceuc when half or more of path is in darkness.) 
Curve "II" . . . Summer night distances. 
Curve "C" . . . Winter night distances. 

These curves arc approximate, and wide 
divergencies may be experienced due to 
sunspot activity and other phenomena 
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68' 

' i 1 

14Mcs x 
IOO11 BALANCED 
FEEDER (ANY LENGTH) 

N12 

Fig. 2: Full wave 14 Mcs Aerial 
(Low impedance feed). 

preferably even higher, because as the height is 
increased, the "horizontal pattern" will be 
reinforced, i.e. signals arriving at low angles, 
such as those between 14 Mcs and 30 Mcs, 
will be received at greater strength. 

The even more ambitious listener will erect 
several aerials for use on the different frequency 
bands. These, perhaps, will all be fed with 
the low- impedance feeder as previously 
described, and plug and socket or switching 
arrangements made at the receiver end. Such 
a system will give him an enormous advantage 
over the `one aerial' man, and the accompany- 
ing diagrams will explain why. 

The aerial just described will give him 
maximum results on bands from 5 to 10 Mcs. 
For the 14 Mcs bands Fig. 2 is switched into 
circuit. For 28 Mcs Fig. 3. For frequencies 
between those stated, a selection can be made 

N14 

Fig. 2(b): Vertical Directivity. 

of the aerials, dependent upon the time of 
day or night and the frequency in use. It 
may be as well at this stage to explain the 
Polar Diagrams. The Diagrams marked `A' 
show the maximum lobes of reception viewed 
from the top, or `looking down' on the aerial. 
Those 'marked B' show the approximate 
angle of reception, i.e. looking straight along 
the wire from one end. A point worth remem- 
bering is that, as a general rule, high -angle 
aerials are best for low frequencies (up to 
10 Mes), and low -angle ones for high fre- 
quencies (10 Mes and up). 

It may not be generally realised that any 
aerial used for transmitting also makes a 
good receiving aerial, but many of the trans- 
mitting types would be unsuitable unless the- 

N13 
Fig. 2(a): Polar Diagram. 

listener is specialising in reception of one 
frequency range only. Rotary beams and 
other forms of directional aerials are, of course, 
ideal for reception, but again the listener is 
normally limited to one frequency range, i.e., 
within a megacycle or so of the particular 
frequency for which the beam has been 
designed. So for the all -band listener, there 
is no alternative t. the `long wire' previously 
described, except to erect two or three types 
of aerials to give maximum results on several 
of the frequency bands. Vertical aerials are 
usually impracticable to erect, except for 
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'lOOn BALANCED 
FEEDER(ANY LENGTH) 

Fig. 2: Full wave 14 Mcs Aerial 
{Low impedance feed). 

preferably even higher, because as the licighl is 
increased, the "horizontal pattern" will be 
reinforced, i.e. signals arriving at low angles, 
such as those between 14 Mcs and 30 Mcs, 
will be received at greater strength. 

The even more ambitious listener will erect 
several aerials for use on the different frequency 
bands. These, perhaps, will alt be fed with 
the low-impedance feeder as previously 
described, and plug and socket or switching 
arrangements made at the receiver end. Such 
a system will give him an enormous advantage 
over the 'one aerial' man, and the accompany- 
ing diagrams will explain why. 

The aerial just described will give him 
maximum results on bands from 5 to 10 Mcs. 
For the 14 Mcs bands Fig. 2 is switched into 
circuit. For 28 Mcs Fig. 3. For frequencies 
between those stated, a selection can be made 

of the aerials, dependent upon the lime of 
day or night and the frequency in use. It 
may be as well at this stage to explain the 
Polar Diagrams. The Diagrams marked 'A' 
show the maximum lobes of reception viewed 
from the lop, or 'looking down' on the aerial. 
Those 'marked 'B' show the approximate 
angle of reception, i.e. looking straight along 
the wire froni one end. A point worth remem- 
bering is that, as a general rule, high-angle 
aerials are best for low frequencies (up to 
10 Mcs), and low-angle ones for high fre- 
quencies (10 Mcs and up). 

It may not be generally realised that any 
aerial used for transmitting also makes a 
good receiving aerial, but many of the trans- 
mitting types would be unsuitable unless the 

/ 
/MAX 

Fig. 2(h): Vertical Directivity. 

Fig. 2(a): Polar Diagram. 

listener is specialising in reception of one 
frequency range only. Rotary beams and 
other forms of directional aerials arc, of course, 
ideal for reception, but again the listener is 
normally limited to one frequency range, i.e., 
within a megacycle or so of the particular 
frequency for which the beam has been 
designed. So for the all-band listener, there 
is no alternative t* the 'long wire' previously 
described, except to erect two or three types 
ot aerials to give maximum results on several 
ol the frequency bands. Vertical aerials are 
usually impracticable to erect, except for 
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7 --, 1 

2x 28Mcs 
I OOLl BALANCED 
FEEDER (ANY LENGTH) 

N15 

Fig. 3: Two Wave 28 Mcs Aerial 
(Low impedance feed). 

frequencies above 40 Mcs, and unless the 
aerial is made a full half -wavelength long 
at the lowest frequency it is desired to operate 
on, it is normally not so efficient as the hori- 
zontal wire. 

Insulation 

Insulation of aerials is a point which cannot 
be stressed too strongly, even from the point 
of view of the receiving station only. 

Never rely on the rubber and braiding of 
VIR wires to provide the necessary insulation, 
and never use ordinary twisted lighting flex for 
outdoor feeders. The RF insulation value 
of such covering is negligible; there is no 
point in using covered wire for aerials, and 
it only adds unnecessary weight. 

A good quality hard -drawn enamelled 
copper wire of 7/22 or single 14 swg will be 
quite efficient, with at least two good quality 
insulators at each end (Pyrex for preference). 

r 
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y 
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(AT 1/2 ABOVE GROUND) 
OPTIMUM PERFORMANCE 

AT LOW ANGLES 

Fig. 3(b): Vertical Directivity. 

If soft -drawn wire is used, it should be 
stretched well before being measured and 
installed, as a length of 60 ft. or so can increase 
by over 18" in a few months if this precaution 
is not taken. Soft -drawn wire can always 
be recognised by its pliability in the hands, 
and the extreme ease with which a bend can 
be made in a short length. 

N16 

Fig. 3(a): Polar diagram. 

The Editor Invites 
articles from readers, of a nature suitable 
for inclusion in this 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 
details should be clear. Photographs 
should preferably be large (half -plate) 

but in any case 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. 
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/ feeder(any length) 

NIS 
Fig. 3; Two IVave 28 Mcs Aerial 

{Low impedance feed). 

frequencies above 40 Mcs, and unless the 
aerial is made a full half-wayelenglh long 
at the lowest frequency it is desired to operate 
on, it is normally not so efficient as the hori- 
zontal wire. 

Insulation 
Insulation of aerials is a point which cannot 

be stressed too strongly, even from the point 
of view of the receiving station only. 

NI7 
Fig. 3(6); Vertical Directivity. 

If soft-drawn wire is used, it should be 
stretched well before being measured and 
installed, as a length of 60 ft. or so can increase 
by over 18' in a few months if this precaution 
is not taken. Soft-drawn wire can always 
be recognised by its pliability in the hands, 
and the extreme ease with which a bend can 
be made in a short length. 

Never rely on the rubber and braiding of 
V1R wires to provide the necessary insulation, 
and never use ordinary twisted lighting flex for 
outdoor feeders. The RF insulation value 
of such covering is negligible; there is no 
point in using covered wire for aerials, and 
it only adds unnecessary weight. 

(AT ''2 A ABCWE GROUND) 
OPTIMUM PERFORMANCE 

AT LOW ANGLES 

MAX^30 

MAX 

NI6 

MAX 

MAX 

.APPROX Mb 
DOWN FROM 
' MAX 

Fig. 3(a); Polar diagram. 

A good quality hard-drawn enamelled 
copper wire of 7/22 or single 14 swg will be 
quite efficient, with at least two good quality 
insulators at each end (Pyrex for preference). The Editor Invites 

articles from readers, of a nature suitable 
for inclusion in this 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 
details should be clear. Photographs 
should preferably be large (half-plate) 
but in any case 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. 
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Radio Miscellany 
IHEAR that a South London amateur has 

locally been "discovered" to be the chap 
who writes as Centre Tap. His friends won't 
accept his innocence, but they have at least 
been good enough to assure him "it's nothing 
to be ashamed of ' . I feel flattered. 

Conversely, in North London, someone 
actually `lets it be known' that he is the 
genuine article -and people believe him! 

There may be a few more Centre Taps 
dotted up and down the country for all I 
know. There is, in any case, no reason why 
he should always be a Londoner. It is more 
than likely that any readers in the northern 
counties who think my technical and general 
articles have merit, will probably not consider 

' they have been written by a mere Southerner. 
I was once solemnly assured by a "man 

in the trade" (a partner in a nationally -known 
radio retailers) that there was no such person 
as Centre Tap really. He was able to tell 
me, in confidence of course, that'it was only 
a name which was used as required for the 
Editorial staff. 

On another occasion, a Club Secretary 
told our Editor that his members wasted over 
an hour at one of their meetings arguing 
over my identity. Apparently they blamed 
one poor inoffensive fellow for a variety of 
reasons -his writing was similar to my sig- 
nature, he possessed gear such as I have 
described, he participated in some incident I 
have recounted, or held views similar to those 
I've put forward, etc. 

The only thing that worries me is that, if 
it goes on much longer, I may not know who 
I am, myself. Some practical joker might 
easily start off a rumour amongst his fellow 
Clubmen. A few words, in the approved 
confidential manner, such as "You know 
So- and -so. Well, keep it under your hat, 
but he's the chap who writes as Centre Tap ". 
As likely as not, in the course of a week or 
two, he will be rewarded by the creation of 
the comic situation of seeing his poor victim 
modestly accepting the doubtful honour. Or 
more likely, threatening all his pals with libel 
suits ! 

The Next Best Thing 
Talking of practical jokes reminds me of a 

trick I saw successfully played several times 
in the Army. The joker, carrying a reel of 
field telephone wire, would stop a "rookie" 
as he was walking through camp, and, handing 
him the end of the cable, would aSk him to 
hold it, while he measured out a Iength for 

a field line over to a building across the way. 
The joker, leaving his unsuspicious helper 

holding the end, would start carefully unreeling 
and disappear around a corner. Once there, 
he would cut off the end and present it to some 
other innocent, telling him a similar story. 
Then, from a concealed position, he would 
watch the two mugs hold their respective 
ends until an eventual suspicion dawned on 
their guiless minds. 

It is surprising how easily people will fall 
for that sort of stuff. In the old days, it was 
a case of sending someone to whitewash 
the last post or to fetch some red oil for a 
black lamp, but practical jokes, like everything 
else, move with the times. In training camps 
during the War it was a popular pastime among 
straight -faced Storemen to send rookies back 
with apologies for being temporarily out of 
stock of 250 mA. fuses. The nearest they 
could offer was a quarter -amp fuse, and perhaps 
they had better go back and find out if it would 
suit, first ! The victims didn't easily forget 
how many milliamps make a quarter -amp 
after that. 

Voice Reproduction 
Those readers who have had experience in 

making recordings will know the awful 
sensation upon hearing for the first time a 
playback of their own voices. The first 
recording I heard of my voice was one I made 
myself. I immediately started looking for 
faults in the amplifier or the cutting head ! 

I simply could not bring myself to believe that 
the raucous sound emanating from the speaker 
was really my voice. Ever since, as a small 
lad, I had been allowed to sing solo in the 
choir, I had prided myself that mine was a 
good voice. Yet everyone else, when they 
heard the recording, said it was truly lifelike ! 

Since then I have made, or heard, recordings 
of many other peoples' voices. Nine- tenths 
of them can scarcely believe it, and quite a 
proportion want to disown the voice that 
falls so strangely on their ears. 

Until you have heard a recording of yourself, 
you can have no idea just how your voice 
sounds to other people. Having experienced 
it, many people have been jolted into an 
endeavour to improve their speech or voice 
production. One demonstration with a tran- 
scription of their speech is enough. 

It seems that few of us acquire good delivery 
without conscious effort and the prolonged 
ironing out of faults, and unfortunately there 
are many, both radio and political speakers, 
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1HEAR that a South London amateur has 
locally been "discovered" to be the chap 

who writes as Centre Tap. His friends won't 
accept his innocence, but they have at least 
been good enough to assure him "it's nothing 
to be ashamed of". 1 feel flattered. 

Conversely, in North London, someone 
actually 'lets it be known' that he is the 
genuine article—and people believe him! 

There may be a few more Centre Taps 
dotted up and down the country for all I 
know. There is, in any case, no reason why 
he should always be a Londoner. It is more 
than likely that any readers in the northern 
counties who think my technical and general 
articles have merit, will probably not consider 
they have been written by a mere Southerner. 

I was once solemnly assured by a "man 
in the trade" (a partner in a nationally-known 
radio retailers) that there was no such person 
as Centre Tap really. He was able to tell 
me, in confidence of course, that it was only 
a name which was used as required for the 
Editorial staff. 

On another occasion, a Club Secretary 
told our Editor that his members wasted over 
an hour at one of their meetings arguing 
over my identity. Apparently they blamed 
one poor inoffensive fellow for a variety of 
reasons—his writing was similar to my sig- 
nature, he possessed gear such as 1 have 
described, he participated in some incident I 
have recounted, or held views similar to those 
I've put forward, etc. 

The only thing that worries me is that, if 
it goes on much longer, I may not know who 
I am, myself. Some practical joker might 
easily start off a rumour amongst his fellow 
Clubmen. A few words, in the approved 
confidential manner, such as "You know 
So-and-so. Well, keep it under your hat, 
but he's the chap who writes as Centre Tap". 
As likely as not, in the course of a week or 
two, he will be rewarded by the creation of 
the comic situation of seeing his poor victim 
modestly accepting the doubtful honour. Or 
more likely, threatening ali his pals with libel 
suits 1 
The Next Best Thing 

Talking of practical jokes reminds me of a 
trick I saw successfully played several times 
in the Army. The joker, carrying a reel of 
field telephone wire, would stop a "rookie" 
as he was walking through camp.and, handing 
him the end of the cable, would a5k him to 
hold it, while he measured out a length for 

iscellany 

a field lino over tb a building across the way. 
The joker, leaving his unsuspicious helper 

holding the end, would start carefully unreeling 
and disappear around a corner. Once there, 
he would cut off the end and present it to some 
other innocent, telling him a similar story. 
Then, from a concealed position, he would 
watch the two mugs hold their respective 
ends until an eventual suspicion dawned on 
their guilcss minds. 

It is surprising how easily people will fall 
for that sort of stuff. In the old days, it was 
a case of sending someone to whitewash 
the last post or to fetch some red oil for a 
black lamp, but practical jokes, like everything 
else, move with the times. In training camps 
during the War it was a popular pastime among 
straight-faced Storemen to send rookies back 
with apologies for being temporarily out of 
slock of 250 mA. fuses. The nearest they 
could offer was a quarter-amp fuse, and perhaps 
they had better go back and find out if it would 
suit, first ! The victims didn't easily forget 
how many milliamps make a quarter-amp 
after that. 
Voice Reproduction 

Those readers who have had experience in 
making recordings will know the awful 
sensation upon hearing for the first time a 
playback of their own voices. The first 
recording I heard of my voice was one I made 
myself. 1 immediately started looking for 
faults in the amplifier or the cutting head ! 
I simply could not bring myself to believe that 
the raucous sound emanating from the speaker 
was really my voice. Ever since, as a small 
lad, I had been allowed to sing solo in the 
choir, I had prided myself that mine was a 
good voice. Yet everyone else, when they 
heard the recording, said it was truly lifelike ! 

Since then I have made, or heard, recordings 
of many other peoples' voices. Nine-tenths 
of them can scarcely believe it, and quite a 
proportion want to disown the voice that 
falls so strangely on their ears. 

Until you have heard a recording of yourself, 
you can have no idea just how your voice 
sounds to other people. Having experienced 
it, many people have been jolted into an 
endeavour to improve their speech or voice 
production. One demonstration with a tran- 
scription of their speech is enough. 

It seems that few of us acquire good delivery 
without conscious effort and the prolonged 
ironing out of faults, and unfortunately there 
arc many, both radio and political speakers, 
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who left the study of their voices too late. 
One of the latter variety with a particularly 
loud and harsh voice was, within the household, 
dubbed with the nickname, "Thunderguts" 
when he first broadcast. Others are stilted, 
strident, or flat and expressionless, and 1 

have often wondered what their reactions 
were when they first heard a re- broadcast of 
themselves. I exptct they blamed the chap 
who made the recording, until their best 
friends told them ! 

The Eternal Woman 

A careful study of radio speakers suggests 
that about a third of the males have good and 
pleasing voices. These with a good micro- 
phone manner are somewhat rarer. 

With women the proportion is deplorably 
low -unless I am hyper -critical. The number 
of women whose microphone voices and 
manner register pleasurably to my ear would 
not take long to count. The vast majority 
jar and jangle, and I am still uncertain which 
irritates me most, the shrill or the affected. 

Whenever I hear a pleasing or musical 
feminine voice on the air, I find myself rushing 
for the RADIO TIMES to see if there is a 
picture of her. Quite why, I don't know. 
I am old enough in the tooth to realise that 

of an amateur I met after many pleasing 
contacts. I was quite sure he was a tall, 
well -built chap, gay and dashing. He turned 
out to be short and stout, with thick spectacles, 
and as bald as a coot ! It is rather like hearing 
a lovely voice singing off -stage -and then a 
fat prima donna with at least four chins 
waddles on to the stage to shatter the illusion. 

The moral is, I suppose, if we can't all look 
the part we can, with patient effort, sound it. 

The Gift to Gie Us- 
In an attempt to analyse why many amateurs' 

voices sound well over the air, 1 decided that 
the following were among the chief reasons: - 

With his first 'phone QSOs he found 
himself out of breath and consciously, or 
unconsciously, he started long deep breathing ' 
at regular intervals. 

He imitates the style of delivery and the 
effectual use of pauses of the more experi- 
enced amateurs and mike users. 

He lowers the pitch of his voice, and, 
unless his voice is unusually deep, he dis- 
covers the tonal quality improves a 100 per 
cent. 

............s.....................,..................... 
CENTRE TAP talks about 
HIMSELF - PItACTICAL JOKES - VOICE REPRODUCTION 

..1111 ..111...,...1..,111.,.......11,11...1111....110,110.11....1..,11111...1....11... 

radio artistes, like film stars, never hand out 
photographs taken less than ten years ago. 

Deceptive 

Microphone experience helps the speaker 
a lot. It is not simply a matter of having the 
confidence which comes to the old hand. 
The desire to speak intelligibly, with expression 
enough to add force to one's words, quickly 
produces an instinctive improvement. Listen 
on the amateur bands, and you will agree 
that quite a goodly number of amateurs sound 
well over the air. With many of them, 
one almost starts building up a personality 
behind the voice and forming a mental picture 
of their appearance. 

Of course, they never look anything like 
what you imagine. I remember one instance 

With a slightly lower- than -natural pitch, 
a steadier speed and improved enunciation 
follows automatically. 

These points soon come by habit and not 
by conscious effort. This leaves his mind 
free, which enables him to express his 
thoughts more fluently and to use vocal 
nflection effectively. 

This accounts only for those amateurs who 
use the microphone well, although probably 
the majority embraced these points without 
being aware that they were doing so. There 
are, of course, a good sprinkling of those who 
babble, and pause for breath in the middle of 
sentences interspersed with copious ` ers' and 
ahs'. The greatest kindness their friends 

could do them would be, as I have already 
said, to let them hear a playback of themselves. 
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who left the study of their voices too late. 
One of the latter variety with a particularly 
loud and harsh voice was, within the household, 
dubbed with the nickname, "Thunderguts" 
when he first broadcast. Others arc stilted, 
strident, or flat and expressionless, and 1 
have often wondered what their reactions 
were when they first heard a re-broadcast of 
themselves. I expbet they blamed the chap 
who made the recording, until their best 
friends told them ! 

of an amateur I met after many pleasing 
contacts. I was quite sure he was a tall, 
well-built chap, gay and dashing. He turned 
out to be short and stout, with thick spectacles, 
and as bald as a coot ! It is rather like hearing 
a lovely voice singing off-stage—and then a 
fat prima donna with at least four chins 
waddles on to the stage to shatter the illusion. 

The moral is, I suppose, if we can't all look 
the part we can, with patient effort, sound it. 

The Eternal Woman 
A careful study of radio speakers suggests 

that about a third of the males have good and 
pleasing voices. Those with a good micro- 
phone manner arc somewhat rarer. 

With women the proportion is deplorably 
low—unless I am hyper-critical. The number 
of women whose microphone voices and 
manner register plcasurably to my car would 
not take long to count. The vast majority 
jar and jangle, and I am still uncertain which 
irritates me most, the shrill or the affected. 

Whenever 1 hear a pleasing or musical 
feminine voice on the air, I find myself rushing 
for the RADIO TIMES to see if there is a 
picture of her. Quite why, I don't know. 
I am old enough in the tooth to realise that 

The Gift to Gie Us— 
In an attempt to analyse why many amateurs' 

voices sound well over the air, I decided that 
the following were among the chief reasons;— 

With his first 'phone QSOs he found 
himself out of breath and consciously, or 
unconsciously, he started long deep breathing 
at regular intervals. 

He imitates the style of delivery and the 
effectual use of pauses of the more experi- 
enced amateurs and mike users. 

He lowers the pitch of his voice, and, 
unless his voice is unusually deep, he dis- 
covers the tonal quality improves a 100 per 
cent. 

CENTRE TAP talks about 

HIMSELF - PIUCTiCAl JOKES - VOICE REI'UODIJCTIOX 

radio artistes, like film stars, never hand out 
photographs taken less than ten years ago. 

Deceptive 
Microphone experience helps the speaker 

a lot. It is not simply a matter of having the 
confidence which comes to the old hand. 
The desire to speak intelligibly, with expression 
enough to add force to one's words, quickly 
produces an instinctive improvement. Listen 
on the amateur bands, and you will agree 
that quite a goodly number of amateurs sound 
well over the air. With many of them, 
one almost starts building up a personality 
behind the voice and forming a mental picture 
of their appearance. 

Of course, they never look anything like 
what you imagine. I remember one instance 

With a slightly lower-than-natural pitch, 
a steadier speed and improved enunciation 
follows automatically. 

These points soon come by habit and not 
by conscious effort. This leaves his mind 
free, which enables him to express his 
thoughts more fluently and to use vocal 
nflection effectively. 

This accounts only for those amateurs who 
use the microphone well, although probably 
the majority embraced these points without 
being aware that they were doing so. There 
are, of course, a good sprinkling of those who 
babble, and pause for breath in the middle of 
sentences interspersed with copious ' ers ' and 
' alts'. The greatest kindness their friends 
could do them would be. as 1 have already 
said, to let them hear a playback of themselves. 
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TELEVISION 
Picture Faults 

Part six of a series, illustrated by photographs 
prom a Televisor screen by courtesy of o 

Mr. John Cura. 

Part 6 - Syne Separation, contd. 
HE general principles of separation of the 
"synchronising" signals from the "pic- 

ture " signals has been dealt with in the 
previous article. The following faults and 
remedies given here will conclude our remarks 
on this particular subject. 

When sync separation is carried out in two 
or more stages, a fault may arise which will 
cause the locking of the line time base in the 
middle of the line period. This gives the 
effect of a picture split in two, with a dark 
vertical band down the centre of the image. 
The two halves of the picture will face out- 
wards, and if two people should be facing 
each other in the original subject, they will be 
facing away from each other in the received 
picture. The line time base may hold steadily 
when this occurs, and the line hold control 
may not be at all critical. The effect is most 
likely due to synchronisation from a random 
source, with a delay causing the incorrect 
timing. It will probably be found that the 
synchronisation of the line time base, is not 
carried out through the correct channel, and 
that the line sync separator is not operating 
at all. The line time base may be operating 
on radiated pulses from the video circuits. 
The effect is more likely to occur when the 
time base is of the Miller transitron type than 
of any other. This type is easily synchronised 
by pulses of small amplitude, and may not 
be critical as to whether these pulses are 
negative or positive going. The line sync 
separator circuits should be checked to see 
that the correct supply voltages are available, 
and that the valves and values in question are 
satisfactory. The sync pulses may be traced 
as suggested in Part 5 of this series. 

A similar effect could be produced by the 
frame time base if a serious hum voltage 
appeared in this part of the circuit. There 
would be a tendency for the frame time base 
to synchronise on some part of the hum 
waveform rather than on the correct sync' 
signals. This would be very likely if the fault 
also reduced the sync pulse input to the frame 

time base. Smoothing and decoupling circuits 
should be checked, and the grid circuits of the 
sync separator valves should be examined for 
open -circuits. Unsatisfactory earthing of valve 
pins, a common impedance in a heater /cathode 
earthing wire or a heater /cathode short in a 
valve may also be responsible. 

Pulling on line, or displacement of horizontal 
sections of the picture, according to the 
make -up of the leading edge of the picture, is 
most likely due to unsatisfactory operation of 
the line sync separator -see Fig. 1. The cause 
may be complex, and depends to a very great 
extent on the type of sync separator used. 
It is fairly certain, however, to be due to 
incomplete limiting by the line sync circuits. 
This will allow variations depending on the 
brightness of the picture at the beginning of 
the lines which are displaced. The effect may 
be clearly noticed on the test card transmissions 
or at the start of the programme, when the 
castellation at the edge of the picture causes a 
displacement right across. Verticals in the 
picture will appear sympathetically displaced. 
Due to movement, the fault may be less 
noticeable on programme images., . . 

The earthing of all points in the line sync 
separator and that of the line oscillator should 
be carefully checked. Leads from valve pins 
to earth should be earthed directly and not 
taken around the valve holder to other pins. 
Faulty coupling capacitors should be looked 
for, and grid circuits and DC restoration 
checked. An incorrect time constant may also 
be responsible, as some sync separators 
produce their own DC restoration, without 
the use of diodes, by allowing grid current 
to flow at some part of the picture cycle. 

Lack of interlace and pairing of lines is 
caused by incorrect timing of the frame time 
base - see Fig. 2. Each complete picture 
occupies one twenty -fifth of a second, and the 
frame scans twice during this period. Due 
to a slight difference in timing of successive 
frame scans, the horizontal lines formed in 
one scan should come midway between the 
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TELEVISION 

Picture Faults 

Part six of a series, illustrated by photographs 
from a Televisor screen by courtesy of « 

Mr. John Cura. 

Part ti — Sync Separation^ contd. 

THE general principles of separation of the time base. Smoothing and decoupling circuits 
■"synchronising" signals from the "pic- should be checked, and the grid circuits of the 

ture " signals has been dealt with in the sync separator valves should be examined for 
previous article. The following faults and open-circuits. Unsatisfactory earthing of valve 
remedies given here will conclude our remarks P'ns. a common impedance in a heater/cathode 
on this particular subject. earthing wire or a heater/cathode short in a 

When sync separation is carried out in two valve may also bo responsible, 
or more stages, a fault may arise which will l ulling on line, or displacement of horizontal 
cause the locking of the line lime base in the sections of the picture, according to the 
middle of the line period. This gives the make-up ol the leading edge of the picture, is 
effect of a picture split in two, with a dark I?08,1. ^ u"0 t0 unsatisfactory operation of 
vertical band down the centre of the image, fhe line sync separator—see Fig. 1. The cause 
The two halves of the picture will face out- ^ complex, and depends to a very great 
wards, and if two people should be facing extent on, the type of sync separator used, 
each other in the original subject, they will be . 15 , iy certain, however, to be due to 
facing away from each other in the received incomplete limiting by the line sync circuits, 
picture. The line lime base may hold steadily T . . allow variations depending on the 
when this occurs, and the line hold control brightness of the picture at the beginning of 
may not be at all critical. The effect is most lhe llncs which are displaced. The effect may 
likely due to synchronisation from a random bc clearly noticed on the test card transmissions 
source, with a delay causing the incorrect or al

1"
1.c slart ",c programme, when the 

timing. It will probably bc found that the castcllation at the edge ot the picture causes a 
synchronisation of the line time base is not displacement right across. Verticals in the 
carried out through the correct channel, and Picture will appear sympathetically displaced, 
that the line sync separator is not operating Du® 10 movement, the fault may be less 
at all. The line lime base may be operating noticeable on programme images., 
on radiated pulses from the video circuits. The earthing of all points in the line sync , 
The effect is more likely to occur when the separator and that of the line oscillator should 
time base is of the Miller transitron type than bc carefully checked. Leads from valve pins 
of any other. This type is easily synchronised to earth should bc earthed directly and not 
by pulses of small amplitude, and may not taken around the valve holder to other pins, 
be critical as to whether these pulses arc Faulty coupling capacitors should bc looked 
negative or positive going. The line sync for, and grid circuits and DC restoration 
separator circuits should be checked to see checked. An incorrect time constant may also 
that the correct supply voltages arc available, be responsible, as some sync separators 
and that the valves and values in question are produce their own DC restoration, without 
satisfactory. The sync pulses may be traced the use of diodes, by allowing grid current 
as suggested in Part 5 of this scries. to flow at some part of the picture cycle. 

A similar effect could bc produced by the Lack of interlace and pairing of lines is 
frame time base if a serious hum voltage caused by incorrect liming of the frame time 
appeared in this part of the circuit. There base —see Fig. 2. Each complete picture 
would bc a tendency for the frame time base occupies one twenty-fifth of a second, and the 
to synchronise on some part of the hum frame scans twice during this period. Due 
waveform rather than on the correct sync to a slight difference in timing of successive 
signals. This would bc very likely if the fault frame scans, the horizontal lines formed in 
also reduced the sync pulse input to the frame one scan should come midway between the 

r 
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Fig. I: Pulling on lines, due 
to faulty line sync separator. 
Note vertical lines, which 
should be perfectly straight, 
are. kinked towards the 
right near the top of the 
picture. 

(John Cura 'Tele- Snap') 

lines formed by the previous scan. An error 
in timing of the frame time base will thus 
allow one set of lines to fall on top of, or near 
to, the set previously formed. If the pairing 
of the lines over a period is consistent, it is 
most likely that the wrong component values 
have been used in the integrating circuits 
previous to the frame time base. These may 
be in the form of R -C circuits in the sync 
separator, or as the coupling components 
between the sync separator and the frame time 

Fig. 2: Loss of interlace. 
The raster lines show 
clearly when one frame scan 
is superimposed on the next, 

as here. 
(John Cura'Tele- Snap') 

base. Their values should be carefully checked, 
if working from an original design, and varied 
between small limits if working on one's own. 
Variation of component values within their 
normal tolerances may cause unforseen 
effects, particularly where timing circuits are 
concerned. 

Wandering of the interlace lines, causing a 
variation of picture quality, can be very 
difficult to cure. It can be caused by noise, 

Continued on page 70 
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lines formed by the previous scan. An error 
in timing of the frame lime base will thus 
allow one set of lines to fall on top of, or near 
to, the set previously formed. If the pairing 
of the lines over a period is consistent, it is 
most likely that the wrong component values 
have been used in the integrating circuits 
previous to the frame time base. These may 
be in the form of R-C circuits in the sync 
separator, or as the coupling components 
between the sync separator and the frame lime 

base. Their values should be carefully checked, 
if working from an original design, and varied 
between small limits if working on one's own. 
Variation of component values within their 
normal tolerances may cause unforseen 
effects, particularly where liming circuits arc 
concerned. 

Wandering of the interlace lines, causing a 
variation of picture quality, can be very 
difficult to cure. It can be caused by noise, 

Continued on page 70 
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Design of the 
SUPERHET 

by R. J. CABORN 

WE have already, in an earlier article, dealt 
with the theory and practice of 

frequency- changing in the modern superhet. 
However, we then dealt only with the broader 
aspects of the subject and paid little attention 
to the more advanced designs which are used 
in present -day communications receivers, etc., 
and where complications arise which are not 
usually met in the more normal "domestic" 
type of receiver. It is proposed in this, the 
last article of the series, to deal with these 
points and thus make our approach to the 
design of the superhet complete. 

Separate Oscillators 
It is common practice, when short -wave 

supherhets are being designed, to use two 
separate valves for the frequency changer 
stage. One valve functions as the oscillator, 
the other as the mixer. This is done mainly 
to ensure that the oscillator circuit is kept as 
free from unwanted couplings with the signal 
frequency section as is possible, thereupon 
ensuring greater freedom from frequency 
"pulling ". 

HG I 

ISOpF 

25Kf1 HT-F 

Wr-14°' 
.OS,u F 

C66 

Fig. 1: An electron coupled oscillator. This 
type of oscillator is capable of providing excellent 
frequency stability. 

PART II 

In addition, the use of two separate valves 
enables the oscillator circuits to be more 
efficiently designed with respect to layout, 
so that wiring is shorter and components 
better positioned. A further advantageis given 
by the fact that the separate oscillator may be 
worked at a low anode voltage with consequently 
less heating of the electrodes (and therefore 
less thermal capacitance changes), whilst at 
the same time obviating the fault which occurs 
when oscillator and mixer valves are combined 
in one envelope and the physical proximity 
of the mixer section causes an increase in the 
temperature of the oscillator electrodes. 

The oscillator circuit used should, of course, 
be chosen for frequency stability. For 
instance, Fig. 1 gives the circuit of an electron 
coupled oscillator which should give rise to 
hardly any drift at all. The coupling for the 
mixer is taken from the grid of the valve. 
However, with this circuit there is a possibility 
at the higher frequencies that the cathode, 
which is not connected to chassis, may pick 
up hum from the heater. If hum pick -up 
should occur, it may be minimised by connect- 
ing two RF chokes in series with the heater 
supply. The chokes should be mounted close 
to the valve base. As the frequencies at which 
the hum may occur are relatively high, the 
chokes need possess only a small amount of 
inductance. In practice, thirty or forty turns 
of DCC or DSC wire solenoid -wound on a 
half -inch former should be quite adequate 
for each choke. The wire used should, of 
course, be capable of carrying the heater 
current. 

An alternative circuit, which has the advant- 
age that the cathode is connected to chassis, 
is shown in Fig. 2. This is, of course, a 
normal tuned -grid oscillator and needs little 
comment. Once again, the coupling to the 
mixer is taken from the grid of the valve. 
However, the frequency stability of this circuit 
is not always so good as that of the electron 
coupled oscillator of Fig. 1. 
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Desifjn of the 

SUPERHET 

by R. J. CABORN PART II 

WE have already, in an earlier article, dealt 
with the theory and practice of 

frequency-changing in the modern superhet. 
However, we then dealt only with the broader 
aspects of the subject and paid little attention 
to the more advanced designs which are used 
in present-day communications receivers, etc., 
and where complications arise which are not 
usually met in the more normal "domestic" 
type of receiver. It is proposed in this, the 
last article of the scries, to deal with these 
points and thus make our approach to the 
design of the superhet complete. 
Separate Oscillators 

It is common practice, when short-wave 
supherhcls are being designed, to use two 
separate valves for the frequency changer 
stage. One valve functions as the oscillator, 
the other as the mixer. This is done mainly 
to ensure that the oscillator circuit is kept as 
free from unwanted couplings with the signal 
frequency section as is possible, thereupon 
ensuring greater freedom from frequency 
"pulling". 

25Kn HT+ 
-W/vV—*" 
J-OS/iF 

Fig. I; An electron coupled oscillator. This 
type of oscillator is capable of providing excellent 
frequency stability. 

In addition, the use of two separate valves 
enables the oscillator circuits to be more 
efficiently designed with respect to layout, 
so that wiring is shorter and components 
better positioned. A further advantage isgiven 
by the fact that the separate oscillator may be 
workedatalow anode voltage with consequently 
less heating of the electrodes (and therefore 
less thermal capacitance changes), whilst at 
the same time obviating the fault which occurs 
when oscillator and mixer valves are combined 
in one envelope and the physical proximity 
of the mixer section causes an increase in the 
temperature of the oscillator electrodes. 

The oscillator circuit used should, of course, 
be chosen for frequency stability. For 
instance. Fig, I gives the circuit of an electron 
coupled oscillator which should give rise to 
hardly any drift at all. The coupling for the 
mixer is taken from the grid of the valve. 
However, with this circuit there is a possibility 
at the higher frequencies that the cathode, 
which is not connected to chassis, may pick 
up hum from the heater. If hum pick-up 
should occur, it may be minimised by connect- 
ing two RF chokes in series with the heater 
supply. The chokes should be mounted close 
to the valve base. As the frequencies at which 
the hum may occur are relatively high, the 
chokes need possess only a small amount of 
inductance. In practice, thirty or forty turns 
of DCC or DSC wire solenoid-wound on a 
half-inch former should be quite adequate 
for each choke. The wire used should, of 
course, be capable of carrying the heater 
current. 

An alternative circuit, which has the advant- 
age that the cathode is connected to chassis, 
is shown in Fig. 2. This is, of course, a 
normal tuned-grid oscillator and needs little 
comment. Once again, the coupling to the 
mixer is taken from the grid of the valve. 
However, the frequency stability of this circuit 
is not always so good as that of the electron 
coupled oscillator of Fig. 1. 
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Oscillator Stability 
Apart from the initial question of choosing 

the circuit which is to be used, the problem 
of maintaining oscillator stability resolves 
itself also to considerations of mechanical 
rigidity, dissipation of heat and regulation 
of the voltage supplies. 

The question of mechanical rigidity has 
considerable importance, and should be given 
due prominence when the receiver is being 
originally designed and built. The first 
essential is a really rigid and well -made chassis. 
The components in the oscillator circuit 
should be mounted securely, and long connect- 
ing wires should be avoided as they are liable 
to move out of position or vibrate. And, 
of course, all the components used in this 
particular circuit should be of good quality 
and reliable manufacture. 

Heat dissipation is a factor that should also 
be kept in mind when the receiver is being 
originally made. As it is usually necessary 
to rely on convection currents to keep most of 
the components cool, it is advisable to use a 
well -laid out chassis instead of attempting a 
cramped design. Any components which are 
liable to radiate heat (such as high- wattage 
resistors, valves, etc.) should be kept well 
away from the oscillator circuits. The use 
of ceramic insulation, wherever possible, also 
helps to reduce changes in capacitance due to 
alterations in temperature. 

If voltage regulation is desired, it may be 
obtained by the use of a stabilizer valve in the 
HT circuit. It is often well worth while 

Fig. 3: A, practical circuit 
employing a pentagrid as 
mixer, for use with a 
separate oscillator. 

FIG 3 

25Kf1 HT-F 

Fig. 2: A simple tuned grid oscillator which, 
when well designed, can offer very good stability 
for frequency changing purposes. 

applying a stabilized supply to the mixer valve 
as well, since this will obviate changes in. 
capacitance in that valve which may be 
caused by alterations in its space charge, 
and which could affect the oscillator tuned 
circuit via the coupling capacitor. 
The Mixer 

Probably the best type of mixer for use with 
a separate oscillator is afforded by the penta- 
grid. Owing to its construction, this valve 

Continued on page.700 
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the circuit which is to be used, the problem 
of maintaining oscillator stability resolves 
itself also to considerations of mechanical 
rigidity, dissipation of heat and regulation 
of the voltage supplies. 

The question of mechanical rigidity has 
considerable importance, and should be given 
due prominence when the receiver is being 
originally designed and built. The first 
essential is a really rigid and well-made chassis. 
The components in the oscillator circuit 
should be mounted securely, and long connect- 
ing wires should be avoided as they are liable 
to move out of position or vibrate. And, 
of course, all the components used in this 
particular circuit should be of good quality 
and reliable manufacture. 

Heat dissipation is a factor that should also 
be kept in mind when the receiver is being 
originally made. As it is usually necessary 
to rely on convection currents to keep most of 
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well-laid out chassis instead of attempting a 
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liable to radiate heat (such as high-wattage 
resistors, valves, etc.) should be kept well 
away from the oscillator circuits. The use 
of ceramic insulation, wherever possible, also 
helps to reduce changes in capacitance due to 
alterations in temperature. 

If voltage regulation is desired, it may be 
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Fig. 2; A simple tuned grid oscillator which, 
when well designed, can offer very good stability 
for frequency changing purposes. 

applying a stabilized supply to the mixer valve 
as well, since this will obviate changes in 
capacitance in that valve which may be 
caused by alterations in its space charge, 
and which could affect the oscillator tuned 
circuit via the coupling capacitor. 
The Mixer Id 

Probably the best type of mixer for use with 
a separate oscillator is afforded by the penta- 
grid. Owing to its construction, this valve 
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from our MAILBAG" 
Dear Sir, At the present time I am interested in short wave reception, and have 

purchased an ex -Army receiver Type 21, which has the two ranges 1 wish to listen on at present. 
This set tunes on one range from 4.2 to 7.5 Mcs as a superhet, and on the other range from 18 
to 31 Mes as a double superhet. On trying it out, I can receive the 40 metre band quite well, 
with many Continental and American stations, but on the 10 metre band (18-31 Mes) I cannot 
get anything except a break- through from the other band. I am wondering if you or any of your 
readers can give me any information on this receiver. 

I have a feeling that on the higher frequency band there must be some other unit which is 
required. I should be very much obliged if you can help me on this matter, as the 10 metre 
band is the one I most desire to listen on. 

I am receiving this band on an RAF R3084A receiver, which I originally purchased for 
television conversion, but the trouble with this is that the 1F's are 30 Mcs, therefore 1 am getting 
IF break- through. I must say that I have logged some twenty- thirty amateurs, among these 
quite a number of W stations, although I cannot tune it, and have to wait for the strongest signal 
to drown the others so that I can identify it. 

G. GIBBINS (Reading, Berks) 

Ex -W.D. COMPONENTS 
We present the sixth list of ex -WD components, together with reference numbers 
and values. This list is compiled from information supplied by readers. As before, 
all the numbers stated are preceded by the reference 10 /C. Our thanks to those 
readers who supplied the information given below. 

3042 1 pF, 1 20%, 500V wkg. 4193 0.0023 uF, ±5%, 500V wkg. 
3214 500 pF, 500V wkg. 4240 7.5 pF, ±5%, 500V wkg. 
3216 300 pF, 500V wkg. 4413 50 l.cF, 25V wkg. 
3218 75 µF, -0+50%, 12V wkg. 4433 500 pF, 500V wkg. 
3263 80 pF, 500V wkg. 4500 25 laF, 25V wkg. 
3268 75 pF, 500V wkg. 4614 2 pF, 300V wkg. 
3317 8 p.F, 0-f-50%, 150V.wkg. 4768 5 pF, 500V wkg. 
3318 25 uF, -0+50%, 12V wkg. 4920 200 pF, +5%, 500V wkg. 
3386 0.005 ;IF, 5 kV wkg. 4942 10 uF, 50V wkg. 
3474 12 l.cF, -0-F100%, 200V wkg. 4950 4 l.cF, 350V wkg. 
3476 2 coils each 0.423 pH, octal base. 4951 100 pF, 15%, 500V wkg. 
3477 2 coils each 1.06 pH, octal base. 4980 25 uF, 25V wkg. 
3478 2 coils each 0.213 uH, octal base. 5036 200 pF, 500V wkg. 
3544 8 l.zF, 150V wkg. 5349 25 pF, 50V wkg. 
3586 100 pF, ±5%, 500V wkg. 5357 8 pF, 500V wkg. 
3606 200 pF, ±1%, 500V wkg. 5532 0.006 p.F, 250V wkg. 
3611 6 pF, 500V wkg. 5563 25 p.F, 25V wkg. 
3781 8 p.F, -0+50%, 200V wkg. 5661 2 pF, ±20%, 500V wkg. 
3794 50 uF, 50V wkg. 5663 100 pF, 500V wkg. 
3796 500 pF, 25 kV wkg. 5678 50 uF, -0-F100%, 15V wkg. 
3860 8 pF, 500V wkg. 5761 100 pF, +5%, 500V wkg. 
3906 50 pF, 12V wkg. 5810 4 pF, 500V wkg. 
4095 20 uF, 50V wkg. 5822 8 IRF, -10+30%, 450V wkg. 
4190 0.001 p.F, f20%, 500V wkg. 5872 150 pF, 500V wkg. 
4191 230 pF, 500V wkg. 5881 8 pF, =10%, 500V wkg. 
4192 0.0023 uF, 500V wkg. 5960 3 pF, 110%, 500V wkg. 
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" from our MAILBAG 

Dear Sir At the present time I am interested in short wave reeeplion, and have 
purchased an ex-Army receiver Type 21, which has the two ranges I wish to listen on at present. 
This set tunes on one range from 4.2 to 7.5 Mcs as a supcrhet, and on the other range from 18 
to 31 Mcs as a double supcrhet. On trying it out, I can receive the 40 metre band quite well, 
with many Continental and American stations, but on the 10 metre band (18—31 Mcs) I cannot 
get anything except a break-through from the other band. I am wondering if you or any of your 
readers can give me any information on this receiver. 

I have a feeling that on the higher frequency band there must be some other unit which is 
required. I should be very much obliged if you can help me on this matter, as the 10 metre 
band is the one I most desire to listen on. 

I am receiving this band on an RAF R3084A receiver, which I originally purchased for 
television conversion, but the trouble with this is that the IP's arc 30 Mcs, therefore 1 am getting 
IF break-through. 1 must say that I have logged some twenty-thirty amateurs, among these 
quite a number of W stations, although I cannot tune it, and have to wait for the strongest signal 
to drown the others so that I can identify it. 

o. gibbins {Reading, Berks) 

Ex-W.D. COMPONENTS. 

We present the sixth list of cx-WD components, together with reference numbers 
and values. This list is compiled from information supplied by readers. As before, 
all the numbers stated are preceded by the reference 10/C. Our thanks to those 
readers who supplied the information given below. 

1 pF. ± 20%, 500V wkg. 
500 pF, 500V wkg. 
300 pF, 500V wkg. 
75 irF, —0+50%, 12V wkg. 
80 pF. 500V wkg. 
75 pF, 500V wkg. 
8 jiF, —0+50%, 150V, wkg. 
25 |iF, —0 + 50%, 12V wkg. 
0.005 ixF, 5 kV wkg. 
12 jiF, —0 + 100%, 200V wkg. 
2 coils each 0.423 |;H, octal base. 
2 coils each 1.06 pH, octal base. 
2 coils each 0.213 ixH, octal base. 
8 ixF, 150V wkg. 
100 pF, ±5%, 500V wkg. 
200 pF, ±1%, 500V wkg. 
6 pF, 500V wkg. 
8 nF, —0+50%, 200V wkg. 
50 ixF. 50V wkg. 
500 pF, 25 kV wkg. 
8 pF. 500V wkg. 
50 (iF, 12V wkg. 
20 (iF, 50V wkg. 
0.001 (iF, ±20%, 500V wkg. 
230 pF, 500V wkg. 
0.0023 |xF, 500V wkg. 

0.0023 |xF, ±5%, 500V wkg. 
7.5 pF, ±5%, 500V wkg. 
50 |xF, 25V wkg. 
500 pF. 500V wkg. 
25 ixF, 25V wkg, 
2 [xF, 300V wkg. 
5 pF, 500V wkg. 
200 pF, ±5%, 500V wkg. 
10 ixF, 50V wkg. 
4 (xF, 350V wkg. 
100 pF. ±5%, 500V wkg. 
25 [xF, 25V wkg. 
200 pF, 500V wkg. 
25 |xF, 50V wkg. 
8 pF, 500V wkg. 
0.006 ixF, 250V wkg. 
25 [xF, 25V wkg. 
2 pF, ±20%, 500V wkg. 
100 pF, 500V wkg. 
50 ixF, —0+100%, 15V wkg. 
100 pF, ±5%, 500V wkg. 
4 pF, 500V wkg. 
8 (xF, —10 + 30%, 450V wkg. 
150 pF, 500V wkg. 
8 pF, ±10%. 500V wkg. 
3 pF, ±10%, 500V wkg. 
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A TV 

AERIAL FAULT 
Nothing causes more annoyance to viewers 

than interference which causes deterioration 
in the picture, and consequent loss of enter- 
tainment value. It has recently been my 
misfortune to suffer severely in this direction, 
and from a source which was extremely 
difficult to trace. It is quite likely that several 
television owners are blaming `conditions' or 
their neighbours, when the fault is in their 
own installation. 

The set in question, installed some seventy 
miles from Alexandra Palace, behaved rather 
erratically from the start. Being a new viewer 
and not expecting' anything too wonderful, 
the heavy fading experienced during the first 
three days was endured as something to be 
expected in a `fringe' area. 

The fading was quite rhythmical, the picture 
varying from normal to very dark at about 
2- second intervals. After three days it was 
felt that perhaps `conditions' could not entirely 
be blamed. It was also noticed that the fading 
was much more pronounced when a stiff 
breeze was blowing. 

The engineer who carried out the installation 
was contacted, and he at once diagnosed a 
faulty reflector element in the dipole aerial, 
which had been strapped to a twenty foot 
steel mast attached to the house chimney. 

The whole aerial system was dismantled, 
every joint of the dipole tested and screwed 
home tightly. Nearly a day's work this ! 

The aerial was then re- erected and the set 
switched on=and the picture faded to the 
same old rhythm. Climbing to the roof the 
engineer shook the aerial system. The 
movements were faithfully reproduced on the 
screen by sympathetic fading. Obviously the 
aerial was at fault, but how ? 

Then came the solution to the problem. 
The mast was held to the chimney by two metal 
brackets, thick rubber sleeves being used to 
grip the mast where it passed through the 
brackets. The mast was thus insulated from 
the brackets and from the chimney. That 
is to say it was insulated some of the time, 
'because when the wind blew and the mast 
swayed, it just touched the coping stone of 
the chimney. It was proved that this inter- 

by R. W. G. Graves 

mittent ̀earthing' of the mast caused the fading. 
A glance at the diagram will show exactly 

how the trouble arose. 
A very small thing perhaps, but one which 

may be happening in many homes. It was 
easily remedied by running a wire from the 
base of the steel mast to earth. Since then 
reception has been quite normal with no fading, 
even in high winds. 

Point of intermittent 
contact with chimney 

Rubber grips 

Wire from most 
to earth 

C.55. 

Mast swaying in wind 

I 1 I 

coaxial cable 

Iead to set. 
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dillicult to trace. It is quite likely that several 
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erratically from the start. Being a new viewer 
and not expecting anything loo wonderful, 
the heavy fading experienced during the first 
three days was endured as something to be 
expected in a 'fringe' area. 

The fading was quite rhythmical, the picture 
varying from normal to very dark at about 
2-sccond intervals. After three days it was 
felt that perhaps 'conditions' could not entirely 
be blamed. It was also noticed that the fading 
was much more pronounced when a stitY 
breeze was blowing. 

The engineer who carried out the installation 
was contacted, and he at once diagnosed a 
faulty reflector clement in the dipole aerial, 
which had been strapped to a twenty foot 
steel mast attached to the house chimney. 

The whole aerial system was dismantled, 
every joint of the dipole tested and screwed 
home tightly. Nearly a day's work this ! 
The aerial was then re-crcctcd and the set 
switched on—and the picture faded to the 
same old rhythm. Climbing to the roof the 
engineer shook the aerial system. The 
movements were faithfully reproduced on the 
screen by sympathetic fading. Obviously the 
aerial was at fault, but how ? 

Then came the solution to the problem. 
The mast was held to the chimney by two metal 
brackets, thick rubber sleeves being used to 
grip the mast where it passed through the 
brackets. The mast was thus insulated from 
the brackets and from the chimney. That 
is to say it was insulated some of the time, 
because when the wind blow and the mast 
swayed, it just touched the coping stone of 
the chimney. It was proved that this inter- 

hy R. IV. G. Graves 

mittent 'earthing' of the mast caused the fading. 
A glance at the diagram will show exactly 

how the trouble arose. 
A very small thing perhaps, but one which 

may be happening in many homes. It was 
easily remedied by running a wire from the 
base of the steel mast to earth. Since then 
reception has been quite normal with no fading, 
even in high winds. 

11 Most swaying in wind 
11 

Point of intermittent 
contact with chimney- 

Rubber grips 

Wire from mast, 
to earth 

jioaxial cable 
lead to set. 
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TV Picture Faults 
Continued from p. 65 

or by variations in the operating conditions of 
a valve. Check the operating conditions of 
the frame sync separator valves and the frame 
oscillator valve, try substituting them, check 
all earth points and soldered joints, ensure that 
decoupling circuits are satisfactory. If, after 
a thorough check on these points, the trouble 
still persists, it will be necessary to probe 
deeper and to check that the sync pulse 
amplitude is sufficient, and that serious 
distortion of the sync pulses is not occuring 
during their passage through the sync separator 
circuits. 

Noise pulses entering the sync circuits from 
the vision receiver may, if the sync separator 
is of a simple type, cause irregular timing of 
the line time base. This will show as a jagged 
vertical edge to the picture, and may in very 
severe cases break up the picture. The 
separation of the sync pulses from the picture 
signals should remove, to a great extent, 
noise coming in with the signals. If the sync 
separator does not limit sufficiently, there is a 
greater chance of irregular timing of the time 
base. It may be helpful, in cases where the 
signal strength is very low or varies widely, 
to have two limiting stages in the sync separator 
and a noise limiter in the video stage. This 
should prove very effective in bad locations. 
Information on noise limiting circuits will be 
given at a later date. 

Design of the Superhet 
¡Continued from p. 67 

presents a considerable amourtt of freedom 
from intercoupling between oscillator and 
signal tuned circuits; and, in addition, its 
conversion conductance is sufficiently high to 
make it an attractive choice from the point 
of view of sensitivity. 

Fig. 3 shows a practical pentagrid circuit. 
It will be seen that the signal and oscillator 
frequencies are fed to grids 3 and 1 respectively, 
grid 2 offering a high degree of screening 
between the two. In addition, as the signal 
frequency affects the electron stream after 
the oscillator grid in the valve, coupling via 
the electron stream is almost entirely obviated. 
The values shown in the diagram should 
enable good results to be obtained in practice, 
although a greater amount of amplification 
may be obtained if the cathode resistor is 
reduced. Using the high value shown, the 
valve is liable to act as an anode bend detector; 
and whether it then gives greater sensitivity 
than would be offered if a cathode resistor of, 
say, 750 ohms were used, (this latter allowing 

normal mixing in the electron stream), is 
best ascertained by experiment when the re- 
ceiver is being tested. 

To reduce interaction to a minimum, not 
only must the screen -grid, but also the cathode 
decoupling capacitor be a really high -grade 
component. For this reason, it is extremely 
desirable to use mica instead of paper 
capacitors for decoupling these electrodes. 
Conclusion 

We have now reached the end of this series 
of articles on the superhet. As may have 
become apparent, the main points in superhet 
design are concerned with the circuit. The 
actual construction and layout of a superhet 
is, of course, just as important in getting a 
receiver to work well; but, once the constructor 
is aware of the fundamentals of superhet 
principle, and provided he uses constructional 
methods and layout that are not hurried 
but are well- planned out and logical, then he 
can hardly fail to build himself a successful 
and efficient superhet receiver. 

UsingRF25 Unit for Sutton Coldfield 
Dear Sir, ... I feel that maybe you might be 

interested in the easy way in which the RF25 
Unit (for use with the R1355 receiver) may be 
altered for use on the Sutton Coldfield fre- 
quency. 

Referring to the circuit diagram on page 28 
(enlarged edition `Inexpensive Television'), 2 
turns are removed from Ll and the grid tap 
moved down 1 turn. 1 complete turn is 
removed from L2. IA is not touched, but the 
coil feeding it from the HT line, L5, has 24 
turns removed. 

That's all there is to it. Sound will tune in 
on switch position I, and vision can be received 
on positions 2 or 3. M. BROWN (Bristol) 

Panel Sheet No. 3 (SEE NEXT PAGE) 

The third of our Panel Sheets consists of a 
number of panel control dials which, used in 
conjunction with those of Panel Sheet No. 2, 
will cater for receivers of the communications 
type. 

Two alternative dials are given for ' Variable 
Selectivity ', as this may be achieved by the use 
of a variable capacitor or by a potentiometer, 
each having a different amount of rotation of 
the knob. 

For the benefit of new readers, these dials 
may be photographed and reproduced on 
celluloid, or they may be pasted direct on to 
the panel. In the latter case, some protection 
is necessary - we recommend ` Sellotape' for 
this purpose. 
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TV Picture Faults 
Continued from p. 65 

or by variations in the operating conditions of 
a valve. Check the operating conditions of 
the frame sync separator valves and the frame 
oscillator valve, try substituting them, check 
all earth points and soldered joints, ensure that 
decoupling circuits are satisfactory. If, after 
a thorough check on these points, the trouble 
still persists, it will be necessary to probe 
deeper and to check that the sync pulse 
amplitude is sufficient, and that serious 
distortion of the sync pulses is not occuring 
during their passage through the sync separator 
circuits. 

Noise pulses entering the sync circuits from 
the vision receiver may, if the sync separator 
is of a simple type, cause irregular timing of 
the line time base. This will show as a jagged 
vertical edge to the picture, and may in very 
severe cases break up the picture. The 
separation of the sync pulses from the picture 
signals should remove, to a great extent, 
noise coming in with the signals. If the sync 
separator does not limit sufficiently, there is a 
greater chance of irregular timing of the time 
base. It may be helpful, in cases where the 
signal strength is very low or varies widely, 
to have two limiting stages in the sync separator 
and a noise limiter in the video stage. This 
should prove very elfcclive in bad locations. 
Information on noise limiting circuits will be 
given at a later date. 

Design ol I he Super hel 
[Continued from p. 67 

presents a considerable amount of freedom 
from intercoupling between oscillator and 
signal tuned circuits; and, in addition, its 
conversion conductance is sufficiently high to 
make it an attractive choice from the point 
of view of sensitivity. 

Fig. 3 shows a practical pentagrid circuit. 
It will be seen that the signal and oscillator 
frequencies are fed to grids 3 and 1 respectively, 
grid 2 offering a high degree of screening 
between the two. In addition, as the signal 
frequency affects the electron stream after 
the oscillator grid in the valve, coupling via 
the electron stream is almost entirely obviated. 
The values shown in the diagram should 
enable good results to be obtained in practice, 
although a greater amount of amplification 
may be obtained if the cathode rcsisfor is 
reduced. Using the high value shown, the 
valve is liable to act as an anode bend detector; 
and whether it then gives greater sensitivity 
than would be offered if a cathode resistor of, 
say, 750 ohms were used, (this latter allowing 

normal mixing in the electron stream), is 
best ascertained by experiment when the re- 
ceiver is being tested. 

To reduce interaction to a minimum, not 
only must the screen-grid, but also the cathode 
decoupling capacitor be a really high-grade 
component. For this reason, it is extremely 
desirable to use mica instead of paper 
capacitors for decoupling these electrodes. 
Conclusion 

We have now reached the end of this series 
of articles on the superhet. As may have 
become apparent, the main points in superhet 
design are concerned with the circuit. The 
actual construction and layout of a superhet 
is, of course, just as important in getting a 
receiver to work well; but, once the constructor 
is aware of the fundamentals of superhet 
principle, and provided he uses constructional 
methods and layout that arc not hurried 
but are well-planned out and logical, then he 
can hardly fail to build himself a successful 
and efficient superhet receiver. 

Using RF25 Unil lor Suit on told lid <! 
Dear Sir, . . . I feel that maybe you might be 

interested in the easy way in which the RF25 
Unit (for use with the R1355 receiver) may be 
altered for use on the Sutton Coldficld fre- 
quency. 

Referring to the circuit diagram on page 28 
(enlarged edition 'Inexpensive Television'), 2 
turns arc removed from LI and the grid lap 
moved down I turn. 1 complete turn is 
removed from L2. L4 is not touched, but the 
coil feeding it from the HT line, L5, has 24 
turns removed. 

That's all there is to it. Sound will tune in 
on switch position 1, and vision can be received 
on positions 2 or 3. M. brown (Bristol) 

Panel Sheet Mo. 3 (see next page) 
The third of our Panel Sheets consists of a 

number of panel control dials which, used in 
conjunction with those of Panel Sheet No. 2, 
will cater for receivers of the communications 
type- 

Two alternative dials are given for ' Variable 
Selectivity ', as this may be achieved by the use 
of a variable capacitor or by a potentiometer, 
each having a different amount of rotation of 
the knob. 

For the benefit of new readers, these dials 
may be photographed and reproduced on 
celluloid, or they may be pasted direct on to 
the panel. In the latter case, some protection 
is necessary — we recommend ' Scllotape ' for 
this purpose. 
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SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted at 2d. per word, minimum charge 21- 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 10th of the month for insertion 
in the following month's issue. 

PRIVATE 

MICROPHONE WANTED for public address system. 
Send details, etc. -Clark, 25 Chailey Avenue, Rotting - 
dean, Brighton. 

COMMUNICATION RECEIVER 10 to d0mcs. £11. 
Also new MCR1 receiver. Complete set coils power 
supply. £4. Also portable V.H.F. tranceiver type 
UFI. £4. All perfect. -R. Waite, 54 Dickens Avenue, 
Hillingdon, Middx. 

ROTARY CONVERTER input 200 /50v. D /C, output 
200150v. A/C 1:50 approx. 200 V/A complete supressor 
unit resilient mountings ball bearings. £6.10.0. -Dyer, 
50 Juniper House, Pomeroy Street, London, S.E.14. 

V55R COMMUNICATION RECEIVER with matched 
speaker, as new, £15 or offer. Buyer collects. Also 
Morse course £1 post free.- Fielding, 101 High 
Street, Dovercourt, Essex. 

CANADIAN R103 staff car receiver with spares. aerial, 
£16.- Hewetson, 20 Terront Road, London, N.15. 

OFFERS for 800-0-800 volt 1000 mA Transformer, 
Scr. 522 TX, 83013 valves, battery superhet receiver.- 
" East Keal ", Romany Road, Oulton Broad, Lowestoft. 

TRADE 

Qcr 
and G.P.O. approved log books. Samples i.) S free Atkinson Bros., Printers, Elland, Yorks. 

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

BOOKBINDING. Volumes of Radio Constructor and 
Short Wave News fully bound in cloth with gold 
lettering on cover and spine and sprinkled edges. 7/6 
post free.. Rates for other publications on applica- 
tion. G3AGR, 19, Helmsdate Rd., Streatham, S.W.l6 

USE THIS FORM FOR SMALL ADVERTISEMENTS 

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

crossed and made payable to 
ALDRIDGE PRESS LTD. 

PRIVATE RATE 
PER 2d WORD 

Minimum 2+- 

TRADE RATE 
PER 

WORD 
Minimum 6j. 

To the Advertisement Manager `Radio Constructor', Aldridge Press Ltd. 
15 Charterhouse Street, London, E.G.! 

Please insert this advertisement und' tb. tia r+ gi k" ipso 
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WHAT IS THE I.S.W.L? 
(I) The International Short Wave League 

is an organisation of short wave 
listeners, amateur transmitters, and 
others interested in short wave 
radio communication. 

(2) 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. 

Membership is open to anyone, of 
whatever race, 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. 

(3) 

(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 local I S.W.L. Groups. 
These latter are the essential units of 
I.S.W.L. activity, as they stimulate 
and keep together local I.S.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.' 

(8) 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 

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 2j9d. for your copy, and a price list 
of the specified items. 

RECEIVERS R.1355 as specified for above, complete 
with all valves. ONLY 55/- (carriage etc., 7;6d.) 

RF UNITS TYPE 2.5 for use with R.1355 for London 
reception. ONLY 17/6 (postage 1;6). 

RF UNITS TYPE 26 for use on Sttton Coldfield 
frequency are all sold, but we can supply one of the other 
RF Units with full details of modification, which has been 
fully tested some 70 miles from the transmitter. BRAND 
NEW IN CARTONS, ONLY 25; -, or slightly used 17 ;6 
(postage on either 1;6). 
R.F. STRIP TYPE 194. Another of the units specified for 
Inexpensive Television. A first class strip giving tremend- 
ous amplification, and well recommended for constructors 
who 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. Size 18ín. x Sin. x 6in. 
ONLY 45:- (postage, etc. 2/6). 

INDICATOR UNITS TYPE 6. As specified for 
above TV. Complete with valves and VCR 97 C.R. Tube. 
BRAND NEW IN MAKER'S CRATES. ONLY 90 ;- 
(carriage, etc. 716). 

INDICATOR UNITS TYPE 62. Contains 16 valves 
VR 65, 2 of EB 34, 2 of EA 50, and a VCR 97 Tube. ONLY 
75/- (carriage, etc. 121'6). 

TRANSFORMERS FOR "INEXPENSIVE TV" can 
be supplied as follows: Time Bases and Vision Transformer 
350- 0 -350v 160 ma, 5v 3a, 6.3v 6a, 6.3v 3a, ONLY 36/ -. 
Sound Receiver Transformer 250- 0 -250v 100 ma, 5v 3a, 
6.3v 6a, ONLY 27/6. EHT Transformer for VCR 97 Tube, 
2 -0 -2v I.1a, 2 -0 -2v 2a,2500v 5 ma, ONLY 30, -. POSTAGE 
1/6 per transformer, please. 
Cash with order please, and print name and address clearly. 

U.E.I. CORPN. 
The Radio Corner, I38Grays Inn Road, London, W.C.I. 

(Phone: TERminus 7937) 
Open until I p.m. Saturdays, we are 2 mins. from High 
Holborn, 5 mins. by bus from King's Cross. 

Come to SMITH'S of EDGWARE ROAD 
the friendly shop for all radio components 
We stock everything the constructor needs -our 25 years 
experience of handling radio parts and accessories enables us 
to select the best of the regular lines and the more useful 

i tems from the surplus market in: 

Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Cases 
Meters and Test Equipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs and Sockets 
Metalwork and Bakelite Aerials and Insulators 
Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Metal Rectifiers Panel Lights and Fuses 
Sleeving, Nuts and Bolts, Tags, Clips, Grommets and 
all other bits and pieces 

NOTHING TOO LARGE - 
NOTHING TOO SMALL 

Everything you need under one roof -Including oil the parts 
specified for the popular "Viewmaster" Home -built 
Televisor, both London and Birmingham models. 
Send for list of our "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, I o'clock 
Near Edgware Rood Stations, Metropolitan and Bakerloo 
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WHAT IS THE I.S.W.L? 

(1) The International Short Wave League 
is an organisation of short wave 
listeners, amateur transmitters, and 
others interested in short wave 
radio communication. 

(2) 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 race, 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 local 1 S.W.L. Groups. 
These latter are the essential units of 
I.S.W.L. activity, as they stimulate 
and keep together local I.S.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.' 

(8) 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 

INEXPENSIVE TELEVISION 
is the title of the latest 48 page illustrated publication 
showing how a variety of cx-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. ONLY 55/- (carriage etc.. 7,'fid.) 

RF UNITS TYPE 25 for use with R.I355 for London 
reception. ONLY 17/6 (postage 1/6). 

RF UNITS TYPE 26 for use on Sutton Coldficld 
frequency are all sold, but we can supply one of the other 
RF Units with full details of modification, which has been 
fully tested some 70 miles from the transmitter. BRAND 
NEW IN CARTONS, ONLY 25/-. or slightly used 17,6 
(postage on cither I /6). 
R.F. STRIP TYPE 194. Another of the units specified for 
Inexpensive Television. A first class strip giving tremend- 
ous amplification, and well recommended for constructors 
who have built a Televisor but have come "unstuck" in 
the vision or sound receiver. Contains six valves VR 65. 
and one each VR S3 and VR 92. Size I8in. x Sin. x 6in. 
ONLY 45/- (postage, etc. 2/6). 

INDICATOR UNITS TYPE 6. As specified for 
above TV. Complete with valves and VCR 97 C.R, Tube. 
BRAND NEW IN MAKER'S CRATES. ONLY 90- 
(carriage, etc. 7/6). 

INDICATOR UNITS TYPE 62. Contains 16 valves 
VR 65. 2 of EB 34. 2 of EA 50. and a VCR 97 Tube, ONLY 
75/- (carriage, etc. 12/6). TRANSFORMERS FOR "INEXPENSIVE TV" can 
be supplied as follows: Time Bases and Vision Transformer 
350-0-350v 160 ma, 5v 3a. 6.3v 6a, 6.3v 3a, ONLY 36/-. 
Sound Receiver Transformer 250-0-250v 100 ma, 5v 3a, 
6.3v 6a, ONLY 27/6. EHT Transformer for VCR 97 Tube, 
2-0-2v I. I a. 2-0-2v 2a. 2500v 5 ma. ONLY 30/-. POSTAGE 
1/6 per transformer, please. 
Cash with order please, and print name and address clearly. 

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

(Phone: TERminus 7937) 
Open until I p.m. Saturdays, we arc 2 mins. from High 
Holborn, 5 mins. by bus from King's Cross. 

IE 
Come to SMITH'S of EDGWARE ROAD 
the friendly shop for all radio components 
We stock everything the constructor needs—our 25 years 
experience of handling radio parts and accessories enaMes us 
to select the best of the regular lines and the more useful 
items from the surplus market in:— 

Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Cases 
MetcrsandTestEquipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs and Sockets 
Metalwork and Bakclite Aerials and Insulators 
Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Metal Rectifiers Panel Lights and Fuses 
Sleeving, Nuts and Bolts,Tags, Clips, Grommets and 
all other bits and pieces 

NOTHING TOO LARGE- NOTHING TOO SMALL 
Everything you need under one roof—Including all the parts 
specified for the popular "Viewmaster" Home-built 
Televisor, both London and Birmingham models. 
Send for list of our "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, I o'clock 
Near Edgware Road Stations, Metropolitan and Bakerloo 
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