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There is a variety

of
AMTRON Electronic
Test Equipment

s For the aligning of tuned circuits of
BRIDGE CAPACITANCE METER T.V. receivers to the resonance values prescribed

Portable, can be driven from internal battery, or by manufacturers. Frequency ranges: 28-36 Mhz; 36-49 Mhz.
from mains source via the UK.407 Power Supply Rec. Retail Price £21.68.

{available in kit form from AMTRON).
Rec. Retail Price £17.35.

CRYSTAL-CALBRATER
MAIXER G RERAER

S
R ‘7’ CRYSTAL-CALIBRATED
\N‘ MARKER GENERATOR

POWER INVERTER Output frequencies 27-5—47 Mhz fundamental.
Specifications to be announced. Rec. Retail Price £19.32.

Rec. Retail Price To be announced.

THE BIG NAME IN ELECTRONIC KITS

Alll[ROp

W ES

AMTRON UK, 4&7 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY TEL: HASTINGS 2875




Why go hunting for
components when
there's

CATALOGUE 7

@ 112 pages

ELECTROVALUE
Catalogue No.7

@ Transistors, I.C.s,
Thyristors, etc.

@ Rs and Cs of all kinds
@ Pots
GENUINE DISCOUNTS

COMPUTERISED
HIGH-SPEED SERVICE

Look it up in Catalogue 7 first. Packed with com-
ponents, attractively priced, brand new and guaran-
teed to spec. You are more likely to get the things
you want from ELECTROVALUE and there are
excellent discounts too.

25

Post free Anything over £2 (except Baxandall speaker)
including send carriage paid—in U.K, And with Catalogue
25p refund 7 you get a 25p Refund Voucher usable on orders
voucher ‘for £5 or more list value. Catalogue 7 also includes

useful diagrams and data.

ELECTROVALUE LTD.

(Dept. R.C.4) 28 St. Judes Road, Englefield Green, Egham, Surrey
TW20 OHB (Telephone: Egham 3603)
Northern Branch, (Personal callers) 680 Burnage Lane, Manchester
(Telephone: 061-432 4945)

NOW! A FAST EASY WAY |
TO LEARN BASIC RADIO
& ELECTRONICS

Free book shows you how to learn basic Radio and Elec-
tronics at home—the fast, modern way. Give yourself
essential technical “know-how”—like reading circuits,
assembling standard components, experimenting, building
—quickly and without effort, and enjoy every moment.
B.L.E.T.’ssimplified home study method and the remarkable
TECHNATRON Self-Build Outfit take the mystery out of
the subject, making learning easy and interesting.

General Radioand  Television Main- Radio servicing, ]
T.V.Engineering  [Jtenance & Servicing[Jmaintenance & repairs
Colour T.V. ] Practical T.V, {3 Electronic

Radar Technology [] Applied Electronics[] engineering ] I
Practical Radio and  Elementary Elec- Radio Amateurs []
Electronics [ tronics Course for
(Technatron) Radio

Elementary Physics
O Course for Radio [J
City and Guilds Radio and T.V. Electrical Mech.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
* Dept. BRE 02, Aldermaston Court, Reading RG7 4PF

I

I

I

|  POST THIS COUPON FOR FREE BOOK |
i Accredited by C.A.C.C Member of A.B.C.C

|

|'BREO2 I

stthe Heathkit
atalogue..and
save

Handcrafted electronics with built-in quality and kit form
savings.

Hundreds of models to choose from.

Heath offer you outstanding specifications and plus values
that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

(" Free

NAME

Please send me the FREE Heathkit Cata- \
logue & details of Monthly budget plans.

ADDRESS

[ weamn HEATH (GLOS.) LTO. DEPT.REC/4/74
| SUBJECTOFINTERST ................................................ | p— OO Road,
l BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY | L
APRIL 1974
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BI-PAK QUALITY COMES TO AUDIO!

AL10 AL20 AL30
AUDIO AMPLIFIER MODULES

The ALID, AL20 and AL3D units are similar in their appearane: and

in their gencral specification. Hawever. carcful salection of the plastic

eaver deviees han resnlted in a range of witpot poners from 3 1o
t watts R.M.S.

The versatility of their design makes them ideal for
use in recond playens, tape. recorers, stereo amplifiers and
vaxsette and cartridge tape players in the car aml.at home.

PARAMETER CONDITIONS PERFORMANCE
HARMOUNIC DISTORTIN Po=3 WATINE | RHz 0 25%
LOAD IMPEDANCE H- 168
INPUT IMPEDANCE f==1KHz Ko
FREGUEXCY RESPONSE £3 dB 1o 2 WATTR 51 Hz = 25 KHz
SEXSITIVITY for RATED OfP Vo 23V R suf IKHz Tam\. RMK
INMENSIONS NS A s
Tive above tahle redates to the ALI0. AL2 and AL3O ouuinles,
The following 1allic ontlines the differences in their working conditions,
PARAMETER Allo Al20 Al3o
Maximum Supply Vollage b i 30
Prwer st for 2% V. H.D. 3 wattx i walts 14 watts
(RI. ROF [ KHa) RMS Min, RIS Min. RS Min
AUDIO AMPLIFIER MODULES PRE-AMPLIFIERS
ALl 3 Watts £2.19 PN 12 (Use with ALl & ALy £4.35
AL20 3 Wans £2.59 EALo (Use with ALdn & AL5D) £13.15
AL 10 Watts £3.01
POWER SUPPLIES TRANSFORMERS
PS12 (Use with ALIO & AL20) R¥p T46) (Use with ALHY) p&p 15p £1.38
BPMs0 (U with AL30 & ALS) £3.25 538 {Us with AL2Y) p&p 15 £1.93

BMTHt (Use with AL & AL5O) p& p 25p £2.15

FRONT PANELS Pa 12 With knolw  £1.00

Frequency mespeose

PA 12. PRE-AMPLIFIER SPECIFICATION b 75K Ha (-1 B3)

Thee PAI2 preamplifior fax dwen dexigned o mateh inle st Bunw control .
budget stereo svstems., 1 is compatitie with the ALI, AL20 and +12dB at soHz
ALBO audio power ampliliens and it can be supplicd from their Trehbe conteol

associnteal pover spplivs. There are tno steres input LB at 14 KHz

o for use with “Cramir cartritlgos while the o “lapnt 1
i d i Lnpabanes 1 Mige. b,
300 mV

Ll

and orfoff wwiteh, balnnee. hase aml trehle o I82mim ¢ 8dmm thipnt

35mm. . Lmpedance 30 K rdims
Nensitivity 4 mV

EA1000° AUDIO AMP MODULE
Mexluile Tested and CGuaruntoed.

alingrnnm amml o finical data suppliee]
ch rklitle o available wpamicly al 10p each.

SPECIAL OFFER £2

NOW WE GIVE YOU L
50w PEAK (25w R.M.S.) PLUS
THERMAL PROTECTION! w8

The NEW AL60
Hi-Fi Audio Amplifier
FOR ONLY £3.95

@ Max Heat Sink temp 90°c

@ Frequency Response
20Hz to 100KHz

@ 0.1 % Distortion

@ Distortion better than
1% at 1IKHz

@ Supply voltage 10-35 volts

'f'. 3
e 3
@ Thermal Feedback
@ Latest Design Improvements

@ Load - 3, 4, 8 or 16 ohms
@ Signal to noise ratio 80dB

@ Overall size 63mm x 105mm

x 13mm
Especially designed to a strict specification, Only the finest components*
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F.,
enthusiast.

FULLY BUILT - TESTED and GUARANTEED

STABILISED
POWER

APB0 is especially designed to power 2 of the AL50Q
Amplifiers, up to 15 watt srmn) per channel, simul-
taneously. This modulé embodies the latest

and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains
former MT80, the unit will provide outputs of up to 1-56 amps
at 35 volts. Size: 62mm x 105mm x 30mm_ .

v These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many other ny{huhom includ-
ing: gilco Systems, Public Address, - Units etc. Handb labl .

PRICE £3.25

TRANSFORMER BMT80 £2.15 p. & p. 25p.
STEREO PRE-AMPLIFIER, TYPE PA100

Built to a specification and NOT a price, and yet otill the greatest value on the market,
the PAIOO stereo p: Li has ::n ived from the latest circuit techniques.
Designed for use with the ALS0 power amplifier eystem, this quality made unit incorporates
00 leas than eight silicon planar transistors, two of are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously varimble
bass and treble controls.

SPECIFICATION

2. Radio, Tuner
3. Magnetic P.U. 1.6 mV into 50KD |
All input voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within + 1dB, from 20Hs to 20KHx
O 4+ 15dB @ 20Hs Treble Control  +15dB @-20KHs
Filters: Run::lho High Pass) 100Hz

. Scral w Pass) 8KHs
Signal/Noise Ratio better than — 65dB
. Input overload + 26dB

. Supply + 38 volts @ 30mA
ions 292mm X Bhnm “x 35eam

rie £13.15

SPECIAL COMPLETE KIT COMPRISING

The STEREO 20

The 'Stereo 20" amplifier Is mounted. ready wired and tested
©on a one-piece chassis measuring 20 cm x 14 cm x 5.5 em.
This compact unit comes complete with onjoff switch, volume.
control, balance, bass and treble controls. Transformer,
‘Power supply and Powcr Amps. Attractively printed front
panel and matching control knobs. The ‘Stereo 20' has been
designed zo fit into mast turntable plinths without interfering
with the mechanism or, alternatively, into a separate cabinet.
Output power 20w peak Input 1 (er)) 300mV into 1M
Freq. res. 25M2-2SkHz Input 2 (Aux.) 4 mV into 30K
Harmonie distortion Bass control £12bB at 60 Hz.
typically 0.25% at 1 watt Treble con, 414bB at 14 kHz

£14.45

APRIL 1974

3 AL50's, 1 SPM80, 1 BMT80 and 1 PA100 oNLy £25.30 ruek p & P
All prices quoted 1a new pence Giro No. S88-7006
Please send all vrders direct to warehouse and despalch department

BI-PAK

P.O. BOX 6, WARE - HERTS

Postape and packing ado 10p0.Qverseas add extra for airmail
Mentmunt order SUp. Cash with order please

Guaranteed Satisfaction or Money Back

519



SPEAKERS

Baker Group 25, 3, 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50{12, 8 or 15 ohm

Baker Deluxe

Baker Major

Baker Superb

Baker Regent

Celestion PST8 (for Unilex)

Celestion MF1000 8 or 15 ohm

Celestion HF 1300 Mk Il
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
EMI 13 x 8, 3,8 or 15 ohm

EMI 13 x 8 d/c 3,8 or 15 ohm
EMI 13 x 8 tjtw 3, 8 or 15 ohm

EMI13 x 8 type 350 8 ohm
EMI 8 x 5, cer. mag. 8 ohm

EMI 8 x 5, 10 watt d/c roll surr. 8 ohm

EMI 6" 93850 4 or 8 ohm
EMI 57 98132CP 8 ohm

£2
Elac 9 x 5, 59RM109 15 ohm, 59RM114 8 ohm £265

Elac 63" d/c roll surr. 8 ohm
Elac 61” d/cone 8 ohm

Elac Tweeter TW4 4"

Elac 10”8 ohm

Fane Pop 100 watt 18"

Fane Pop 60 watt 15”

Fane Pop 50 watt 12"

Fane Pop 25/2 12"

Fane Pop 15 watt 12"

Fane Crescendo 12A or 12B

£6,60 § Goodmans Audiom 100
£7.50 | Goodmans Axent 100
£12.50 | Goodmans Axiom 401
£9.75 | Goodmans Twinaxiom 8, 8 or 15 ohm _
£7.50 | Goodmans Twinaxiom 10, 8 or 15 ohm
£€12.00 | Kef T27
£7.00 | Kef T15
£2.55 | Kef B110
£10.45 | Kef B200
£€6.16 | Kef B139
£12.00 | Kef DN8
£15.00 | Kef DN12
£24.00 | Kef DN13
£33.00 | Richard Allan 127 d/c 3 or 15 ohm
£2.15 | Richard Allan CG8T 8” djc 8 ohm
£2.35 | WMT1 speaker match, trans. 3-15 ohm
£3.60 | Wharfedale Super 10 RS/DD

£8.25 | 21” 64 ohm, 70mm 8 ohm, 70mm 80 ohm

£1.65!7”x4” 3,8 or 15 ohm
£2.50 |8”x5” 3,8 or 15 ohm
£2.80 10" x 6”, 3, 8 or 15 ohm
.30 ST C4001G Super Tweeter

3.35 { SPEAKER KITS

£2.65 Wharfedale Linton 2 (pair)
Wharfedale Glendale 3 (pair)

£2.65 | Wharfedale Dovedale 3 (pair)
£22.50 | Richard Allan Twinkit (each)
£13.00 | Richard-Allan Triple 8 (each)
£11.00 | Richard Allan Triple {(each)

£6.40 | Richard Allan Super Triple (each)

£4.40 | Goodmans DIN 20 (each)
£29.00 | Fane Mode 1 (each)

£9.50
£6.60

£15.10

£6.79
£7.61

Peerless 20-2 (each)
Kefkit 2 (each)
Kefkit 3 (each)
Helme XLK 25 (pair)
Helme XLK 50 (pair)
Baker Major Module

PA/DISCO AMPLIFIERS

Baker Major 100 watt
Linear 30/40

Linear 40/60

Linear 80/100

RADIOS/CASSETTES
Grundig Solo Boy

Grundig Top Boy

Grundig Party Boy 500
Grundig Melody Boy 500
Grundig Elite Boy 500
Grundig Signal 500
Grundig Yacht Boy 210
Grundig Melody Boy 1000
Grundig Satellit 2000
Grundig C410 Cassette
Grundig RF430 mains radio
Grundig RF310 mains radio
Tandberg TP41

ITT Weekend Auto

ITT Golf Preset

ITT Colt

ITT Europa

ITT SLS3 cassette

ITT Studio 60M cassette
ITT Studio 73 cassette

Bush VTR178 S band (inc. air)

Koyo KTR1770 11 band

Koyo KTR1663 or 1664 8 band

Koyo KTR1883 S band

Murphy BA209 radio/cassette

P.A. and HiFi speaker cabinets.
Send for Free booklet “Choosing a Speaker'’,
Carr. and Insurance 75p per kit (£1.50 pair).

Carriage and Insurance £1.00

WILMSLOW AUDIO

THE Firm for speakers!

£10,.44
£23.50'
£34,00
£18.47
£€37.18

£9.50

£46.00

£32.75
£48.00
£29.00
£58.95
£42.00
£22.00
£32,75

Fane Crescendo 15 £36.00
Fane Crescendo 18 £47.50
Fane 8O7T 8” d/c roll surr. 8 or 15 ohm £3.85
Fane 808T 8” d/c 8 or 15 ohm £2.75
Goodmans 8P 8 or 15 ohm £4.49
Goodmans 10P 8 or 15 ohm £4.70
Goodmans 12P 8 or 15 ohm £11.65
Goodmans 15P 8 or 15 ochm £18.00
Goodmans 18P 8 or 15 ohm £31.00
Goodmans 12P-D 8 or 15 ohm £15.25
Goodmans 12P-G 8 or 15 ohm £14.50
Goodmans 12AX Audiomax 8 or 15 ohm £39.68

FREE

Carriage and Insurance 75

. .FREE with each radio - World radio sgatlons book.
With speaf(er orders over £7 "Hi-Fi Loudspeaker Enclosures’’ book.
All units guaranteed new and perfect. Prompt despatch.
Carriage and insurance 35p per speaker (tweeters and crossovers 20p)

ALL PRICES QUOTED INCLUDE V.A.T.

WILMISLOW AUDIO Department P.E.

LOUDSPEAKERS: SWAN WORKS, BANK SQUARE,
WILMSLOW, CHESHIRE. SK9 THF

RADIOS ETC: 10 SWAN ST. WILMSLOW, CHESHIRE. SK9 1HF
TELEPHONE WILMSLOW 29599

by

Available from
Data Publications Ltd.. 57 Maida

Vale,

UNDERSTANDING TELEVISION

£2-10

Over 500 pages-
J. R. DAVIES 300 diagzwgs POSTAGE
20p
@ Principles of 405 line reception @ Thecathode ray tube
@ Principles of 625 line reception @ Receiveri.f. amplifiers
@ Nature of the television signal @ Vertical and horizontal timebases
@ Receiver tuner units @ Synchronising
@ A.F.and video amplifiers @ Power supply circuits
@ Deflector coil assemblies @ COLOUR TELEVISION —80 page
@ Automatic gain and contrast control section deals comprehensively with
@ Receiveraerials this subject

London, W9 1SN
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THE MODERN BOOK CO
WORLD RADIO & TV HANDBOOK 1974

A Complete Directory of International Radio & TV Price £3.20

FOUNDATIONS OF WIRELESS & SOLID STATE HOBBY CIRCUITS MANUAL
ELECTRONICS by M. G. Scroggie PRICE £2.00 by R C A ' PRICE £1.15
UNDERSTANDING & USING THE HOW TO USE INTEGRATED CIRCUIT
OSCILLOSCOPE by C. Hallmark  PRICE £1.90 LOGIC ELEMENTS

ELECTRONIC HOBBYIST’S IC PROJECTS by J. W. Streater PRICE £1.50
HANDBOOK by B. Brown PRICE £1.60 p|GITAL ELECTRONICS

T.V. TECHNICIAN'S BENCH MANUAL by B. Ward PRICE £1.45

HOW TO FIX TRANSISTOR RADIOS +

. Hi ICE £1.

PRINTED CIRCUITS by L. C. Lane PRICE £1.80 t:lyARN'DGng:)(egF SEMICONDUCT(;’: - 20
HANDBOOK OF INTEGRATED CIRCUITS

. CIRCUITS by Foulsham-Tab PRICE £2.15
(IC°S) EQUIVALENTS & SUBSTITUTES
TRANSISTOR AUDIO & RADIO CIRCUITS by J. P. Hawker PRICE £1.70
by Mullard PRICE £1.90 PICTORIAL GUIDE TO TAPE RECORDER
HANDBOOK OF ELECTRONIC CIRCUITS REPAIRS by F. H. Belt PRICE £1.50
FOR THE AMATEUR PHOTOGRAPHER HOW TO LISTEN TO THE WORLD
by B. Babani PRICE 65p by J. M. Frost PRICE £2.00
HIGH FIDELITY AUDIO AMPLIFIER COLOUR T.V. PICTURE FAULTS
CIRCUITS by Texas Instruments PRICE £1.05 by K. J. Bohiman PRICE £2.60

ALL PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone 07-723 4185 '

f GIRO NO. 331 7056 SPECIAL RESISTOR KITS

C.W.O. only. P. & P. 10p on orders below £ 10E12 3W KIT: 10 of each EI2 value, 22 ohms—IM, a total of S.70 (CARBON FILM 5%,), £3-10 net

Discount: £10-10%,. £20-159% (except netitems) | (0E)12 $W KIT: 10 of each E12 value. 22 ohms—IM. a total of 570 (CARBON FILM 59,). £3-20 net

Export Order enquiries welcome (VAT free) 25E12 : W KIT: 25 of each E12 value, 22 ohms— 1M, a toeal of I4%5 (SARBON FILM 5%,). £7~§0 net
25E12 W KIT: 25 of cach E12 value, 22 ohms—IM. a total of 1425 (CARBON FILM 5%). €7 35 net
Offic 2} OFdensysccenoRliony 20E12 §W KIT: 20 of each Ei2 value, 16 ohms—IM. a total of 1320 (METAL FILM 590). €7 50 mes

Educational & Government Departments ISEI2 IW KIT: IS of each EI2 value. 10 ohms—1M. a total of 915 (METAL FILM 59}, €8 |5 net

ALL PRICES INCLUDE VAT 10E!12 2W KIT: 10 of each EI2 value, 10 ohms—IM: a total of 610 IMETAL FILM 5'..). £12 65 net

MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
T T o TR R Gy T Rl i Do e < e B e el e et B

L . 4fp. 0-154F, 4aip. 0 22,F, S5¢p. O- F. 8p. 0:-47uF, 9p. O- F. lip. : . Type Rang B - - - - K - Sizemm
Tt ang s R Pl o G LRk L L R e s e Gy 0-45 2-4.75

MULLARD POLYESTER CAPACITORS C296 SERIES T R T8 Grare o P e e 8 o Ot
400V: 0:0014F. 0-00154F, 0-0022uF, 0 00334F. 0-0047uF. 2ip. 0 0068uF, 0 O1nF. | 1 Gt foaM71 0.9 0.8 o9 085 085 0.6 (b
0-01S4F. 0-022u4F, 0 0334F, 34p. O 047,uF. O 068F. O IuF. 43p. O ISkF, 64p. | F 2M21 09 08 07 065 06 06 42
0:224F, 84p. 0-334F, 12p. 0 47uF. 14p. | ME 1o.0M | 5335 135 11 1 09 088 eoxis’
J60V: 0 O14F. 0 01sur. 0 022F. 24p. 0 O4T4F. 0 068KF. 3ip. 0-1uF. 0-ISuF. 4ip. | 3 ME l0.10M3 25 2.5 2 s s e
*42uF, 5p. 0-33uF, 6p.0-47uF, 7ip. uF, I1p. | aF, 124p. . - .

L For value mixing prices, please refer to our catalogus. (price in pence each)
MINIATURE CERAMIC PLATE CAPACITORS _ VALUES AVAILABLE—E!2 Serres only NET PRICES ABOVE 100"
50V (pF) 22, 27, 33, 39, 47, 56, 68, B2, 100, 120. 150, 180, 220, 270. 330. 390, 470.

£60. 680. 820, IK, 1KS. 2K2, 3K3. 4K7. 6K8. (1F) 07010 0i5.0-022.0 033.0 047. | pRESET SKELETON POTENTIOMETERS _
24p. each.0-1,30V.45p.:0 }; 100V, 5}p. . g | 6 h IK, 2K2, 4K7 K
POLYSTYRENE CAPACITORS 160V 5% Ay o as N cao ni ST bl KA 2ok KT RLOIRCE S

MO
(oF) 10. 15, 22, 33, 47, 68, 100, 150, 220. 330, 470, 680, 1000, 1500, 2200, 3300, | UP,5° v 1 100 220K §2 5p each
e R SUB-MIN O 05W Verticat, 00 1) to 52 5p eac

{R.C.) 6 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %AQ
Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics VEROBOARD 01 0-15 |- POTENTIOMETERS

23 x 57 28p 28p | Carbon Track 5K {2 to 2M 2, log or lin. Single, 16;p Dual Gang 46p. Log Single with switch 26p

A 2:;: o :g 23::: ;:?\‘,’Igg 3 26p 195 | Siider Pocs. 10K, 100K, 500K 30mm. 34p. ¢Smm. 47p. 60mm. 55p.
2-24F 63V 6p  100uF OV 6p | 35 X §1~ g %a?, DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 6p  1004F 25V 6p | 3% X% 75 7o | iN4001 6jp | DIN 2Pin 12p | (UF V):2-225.2 263.4 7 10, 4 725, 4-763. 22 10, 2225,
J0uF 40V 6p  1004F 63V Idp § 37 L 5 (piainy — 14p | IN40027ip 3Pin 13p | 2263, 5p. 2 10. 10 10. 50 10, 100 10, 10 25, 50 25, 10 50, Sip.
z:gﬁg g§¥ :D gg“: é% I‘;D 21 x 32" (Plain) — 12p | IN4003 9p § 5 Pin 180° 15p | 200 10, 100 25,50 50. 63p. 500 10, 200 25, 100 50, 9p. 1000 10,
8.04F 40V 6 220F 6.4ven | 5 x 3F (Plan) — 22p | IN4004 9;p | Std.lack  14ip | 500 25, 200 50, 11p. 2000 10, 1000 25, 500 50. 164p, (000 50.

P I Bl inteicnn it 59p 59p | IN4005 12p | 2.5mm Jack 11p | 39p. 1000 100, 66p, 2000 25. 27p. 2500 12, 17p. 2500 25, .33p.
'°“§ 6V 6p  2204F 1OV 6p | piEAMRR (09 44p a4p | 1N4006 14p | Phono Sip | 2500 50. 62p. 3000 50, 72p. 5000 25. 66p. 5000 50, 94p. 7000 50,
T 23N :g %%g;:: o 1?: Pins, Pkt. 25 10p 10p { IN9I4  7p | SOCKETS 49p.25.000 2?674r60H516\6(3]'3T: 8 350, l4p. 6 350, 19p. 32 350,

INSI6  7p | DIN 2 Pin 10, P . 18p .33p. =

ISuF 16V 6p  330u4F 16V 12p > p
154F 63V 6p 330,15 63v25p | TRANSISTORS ?)AAISOO 4';.)9 3 Pin  10p | METALLISED PAPER CAPACITORS
16uF 40V 6p  470uF 6 4V 9p | ACI27 16;p BC2I2L I2p P 1 5Pin 180° 12p | 250V: 0 05uF, O I iF 43p, O 254¢F, 5;p, O SiF, 63p, | uF. 9p.
224F 25V 6p  470uF 40V20p | ACI28 23p BC2I3L 12p | SA47 9p-| Std jack 14ip | 500V: 0 0254F.0-054F. 4p.0 IuF. Sip. 0-251F, 6 4p. 0-5uF. 9p.
iE 63V 6p  680uE l6VIisp | BCIO7 1lp .BC2i4L 175 | SAS) 11p 35mm jack L1 | 1000V 0 014F. 10p. 00224, 12p. 0 047uf. O (KF. 16p.0-22uF.
324F 10V 6p 680uF 40v2Sp | BCI08 12p OC44 I8p ono p, 0-47/F. 39p.
33.F 6V 6p  10004F 16V20p | BCIO9 I3p OC7! i3p [ r] Screened Wire, Metre Sip
33uF 40V 6p  1000uF 25V 125p | BEI48 125 OCBI Isp | CrcErate Twn Screancd Wire, Metre 10y T QUENTITY BISCO UNT
32F 63V 6p  1500uF 6 4 15p | BC149 12p OCI70 23p | ,A709C  50p | Stereo Screened Wire, Metre 10p | SPECIAL BU L
474E 1OV 6p  15004F 16V 25p | BCIB2L 12p TIS43  33p | 4A74IC  55p | Connecting Wire, All colours, Metre 2ip ARETAVA'L;E‘;E A
474F 25V 6p  22004F 10V 2Sp | BCIB3L 12p 2N2926 Hip | Znaia €132 | Neon Bulb, 90V Wire Ended S for 24p QL"F?T?CITOSNANg TRADE €
$7uF 63V 8p 3300uF 6-4 26p | BCIBAL i3p 2N3702 1ip | ;1914 35p | Panel Neon, 240V Red, Amber, Clear  164p Ol y
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COMPONENTS

HOBBYIST - AMATEUR - DOMESTIC SURPLUS - INDUSTRIAL -

BULK OFFERS

JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - PAY US A
ViSIT OR SEND STAMPED ADDRESSED ENVELOPE FOR A
QUOTE ON YOUR REQUIREMENTS

MAINS POWER SUPPLY UNIT. 400m/A, 6-7.5-9-12 VOLT MADE TO SELL AT £5.25 OUR PRICE £3.50

TO3 Mica Washer 2p
VALVE BASES 3” Standard Tape -
Printed circuit B9A — B7G . 3p Boxed 15p
Chassis UX7 — UX5 - B9G - B7G 3p | GP91-1 Carridge,
Shrouded chassis B7G — B9A . 4p turnover stylii  65p
B8BA-B9A chassis: 5p | GC10/4B Cold
Cathode £6.00
TAG STRIP WRIST COMPASS | Brand New Boxed
6 way 2p Single 1p | 20p with Needle Lock | 6K7G 25p
1# glass fuses— 250 m/a or 3 amp (box of 12) 12p
3" tape spools . 8p
FX2236 Ferrox Cores . . [19)
PVC or metal clip on M.E.S. bulb holder 3p
Ali metal equipment Phono plug 2p
Bulgin, 5mm Jack plug and switched socket (palr) 20p
12 volt solenoid and plunger .. 40p
250 RPM 50 c¢/s locked frequency mnmature mains motor 80p
200 OHM coll, 24” long, hollow centre : 10p
Relay, P.O. 3000 type, 1,000 OHM coil, 4 pole c/o 60p
R.S. 12 way standard plug and shell 60p
SWITCHES RESISTORS
Pole Way Typs $—4—+ watt 1p
4 2 Sub. Min. Slide 10p |1 watt | 2p
6 2 Slide 16p | Up to 5 watt wire 10p
4 2 Lever Slide 10p {10 watt wire
6 4 wound 12p
4 3 15 watt .. 14p
3 3 Wafer Rotary 15p sach
2 6 SKELETON
. PRESETS
1 3 + off Sub. min. edge 10p | 5K or 500K 4p
1 3 13 amp small rotary 12p ; 5
2 2 Locking with 2 to 3 keys Sl ewplng i
£1.60| gSAFETY PINS
2 1 2 Amp 260V A.C. rotary 20p Standard size, 10 for4p
1 2 Toggle 10p

COMPUTER AND AUDIO BOARDS
HOST OF QUALITY, REASONABLE LEAD
TRANSISTORS, SOME POWER. SILICON,
GERMANIUM, ZENER DIODES, POT CORES
HI-STAB RESISTORS, SOME WIREWOUND,
CONDENSERS, CHOKES, TRIMPOTS,
ELECTROLYTICS, ETC.

3lb. for 75p + 25p post and packing
7ib. for £1.560 4 40p post and packing

50K, all at

WIREWOUND POTS
250, 300 OHM, 1K, 4
watt, 5K, 10K,11K, 20K,
12p each

6K switched volume
control 16p
5K Log Pot 15p
1meg Tandem Pot 16p

SUBMIN VERTICAL SKELETON PRESET

100, 220, 470, 680 OHM 1, 2.2, 4.7, 6.8,

10, 15, 22, 47, 68, 100, 220 K OHM.
ONLY 3p EACH

KNOBS
SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREwW, WITH
POINTER AND SILVER CENTRE 6p EACH.

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
25M/A £1.70

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-169-989
6-14 voit, 6 digit, itluminated, fully enciosed. £2.60

J 1 1A

*¥i
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THERMISTORS
VA1040 1

VA1055

VA1068 10p each
VA1100

VA1077 13p

STEEL BOX WITH
LID
10x 54 x 3" grey .

hammer finish  £1

RELAYS
6 volt, 2 pole ¢/o heavy
duty contacts 50p
Mains 3 pole c/o
heavy duty contacts
ex equipment 35p

ELECTROLYTICS Muliard €426, TCC, CRL,

CCL, Cullins, Hunts,
MFD/VOLT 2p
100/6, 6/3,8/6,200/3,
25/3.

3p 25/6.4, :500/6,
250/6.

4p 20/12, 100/25,
100/12, 25/12,

100/15,64/10,125/10,
50/50, 50/10, 100/18,
6/25, 2/350.

9p 8/500, 100/200.
400/40, 100/250-275,
416 reversible.

STC Subminiature,

otc
10/20, 16/50, 16/40,
25/25, 50/25, 150/12,
150/25, 260/12, 4/60,
15/35, 5/50, 8/150,
1/75, 2/75.

6p 250/18, 400/16,
250/30, 550/12
15040, 50/50.

50p 8/800, 12,000/12,
2000/50. 32-32-50/
350.

20p 100-100/150,
100-100/275,

5p 8/50, 8/20, 8/40,
2.5/64, 12/50, 12/20,

INDICATORS

32-32/275.

Arcolectric green, takes M.E.S. bulb 10p
Bulgin D676 red, takes M.E.S. bulb 16p
12 volt red, small pushfit 16p
Mains neon, red. pushfit 16p

CAPACITORS
Mixed type PFDS, 2p.3.3,4.7,10,15,16,18, 20,
22,24,25,27,30,33,37,39,47,50, 56, 68, 88, 100,
110, 150, 200, 220, 250, 270, 300, 330, 470, 500,
600, 680, 800, 1000, 2200, 3000, 3300, 5000.
Poly, met., film, paper, etc. MFD/Volt, 3p.
.001/1250, .005/250, .03/350, .03/12, .03/200
.033/100, .0068/70, .056/350, .061/350, .069/
350, .075/350, .08/350, .1/350, .1/5600, .13/350,
.25/150.
4p. 1500, 1800, 2200, 3000, 3300, 6800,
8200 PFD. .01/350, .013/350, .02/250, .05/125,
.05/250, .25/350.
5p. .033/100, .1/250, .25/500, .5/350.
6p. .1/600, .1/1500, .22/250. .5/250
10p. .01/1000, 1/350, 2/150, 2/200, 2/250,
.1/900, .22/900.
40p. 5/150, 8/275AC, 10/150, 15/150, 40/150.

TRIMMERS, 15p each
100PF Ceramic, 30PF Beehive, 12PF PTFE,
2500PF 750 volt, 33PF MIN. AIR SPACED,
5PF, MIN. AIR SPACED, 50PF CERAMIC.

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 3p each

CAN CLIPS
1”7 or 13" or § 2p
LABGEAR MAINS DROPPER
36 ohm 25 watt 4+ 79 ohm 9 watt 15p

TUNING CONDENSERS 33 or 50PF, 2&p

2 Amp Suppression Choke 5p
PAXOLINE
3x24x" . 2p
4§ x § x . 2 for1p
220K 3 watt resustors 2p
VALVE RETAINER CLIP ad]ustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 20p
Valve type, centre tapped or straight 40p

3 pin din to open end, 1{yd twin screened
tead 35p

10 mtrs loudspeaker extension lead fitted 2
pin din plug and socket 40p (retail 80p)

RADIO & ELECTRONICS CONSTRUCTOR



SEMICONDUCTORS

s a 2
Full spec. marked by Mullard, etc. Many other types in stock '(r)f:gflo 1?5?; zmggg; ;gz
AC127 12p | BC159C 13p | BF178 25p | TAD100 1.25 | 2N2906 15p
AC187/8 12p | BC178 14p | BF179 30p | 2N706 10p | 2N2907 20p
AD149 35p | BC186/7 22p | BF180 20p | 2N2219 . 20p | 2N3053 15p
AD161/2 26p | BCY40 25p | BF181/2 32p | 2N2401 (ASY26-27) 25p
A:”zgﬂ 12p ng 139 BF183 5 2*739 Amp Volit THYRISTORS
AF124/7 20p 7 12p | BF184/ ... 17p 3
AF139 31p | BCY72 #p | BF1sas/e7 . 12p |1 240 BIX18-200 30p
AF178 32p | BD115 62p | BF200 . 32p e p
AF180 40p | BD131 40p | BF262/3 22p | 6.6 300 BT102-300R .. 42p
AF239 37p | BD132 50p | BF336 28p [6.5 6500 BT102-500R .. 60p
BC107A or B 10p | BD135 33p | BFX29/30 25p {10 700 BT106 90p
BC107/8/9 7p | BD203 £1.00 | BFxs4 24p [15 500 BT107 . 90p
BC108A/B 10p | BD232 65p | BFX88 20p |65 500 BT101-500R .. 68p
BC147/8/9 .. 8p | BD234/5 48p | BFY50/1/2 13p | e'c 500 BT109-500R 90p
BC148B/98 .. 10p| BF115 20p | BSV64 40p | > d-
BC157/8/9 11p | BF167 20p | BSX21 20p [20 600 BTW92-600RM : . £3.00
BC158A 13p | BF173 20p | BU105/01 £1.30 |15 800 BTX95-800R Pulse Modulated £12
BRIDGE RECTIFIERS OTHER DIODES
Amp Volt RMS Amp Voit RMS Centercel . . 5p 5ib New Mixed
3 1,600 gvx1o 20 3gp 2 30 L'g|4230 30p | |N916 4p Components
1 140 SH01-200 25p | 0.6 6-110  EC433
14 a2 BY164 35p | Encapsulated with built-in Bﬁ: gg ;Zp £2pIE QOB
Plastic types heat sink .1 15p (B P
1 AMP RECTIFIERS OPTO ELECTRONICS TRIACS DIAC BRIOO 30
IN4002 100 volt 4 Amp Vol L
IN4003 200 volt . 5p | ORP12 48R| Photo wansistor |25 900  BTX94-900 T£6.50
IN40O4 400 volt . 8 | cpxan £$ g?g% ng 25 1200 BTX94-1200 £9
IN40OOS 600 volt . . 7p WESTIN
IN40OS 800 volt .. gp | BPY10 £1.50 GQ118- AMP 1000VOLT THYRISTER
IN40O7 1,000 volt . 8p | BPY68 76p RED L.E.D. ||nfra red transmitter £ WITHOUT NUT Al
HIGH POWER RECTIFIERS Ll fox) £] fu 2G50 A ONTR
Amp Vot BPY77 75p| 41 mmdiam. |PHOTO SILICON C OLLED SWITCH
SR100 1.5 100 e Diodes 25p | BPX66 PNPN 10 amp £1
iy U 490 ,8p | PNPN  PROGRAMM- | pppgR BLOCK CONDENSER |TAA300 70-74 1 Watt
LT102 2 30 100 | ABLE UNIJUNCTION A.F. AMPLIFIER 1.C
BYX38-600 25 600 25p Y 30 0.25MFD 800 volt 30p 45 5 C.
BYX38-300 25 300 20p | BRY39 2 400 volt 15p [45t09v £1.623
BYX38-900 2.5 900 28p L4ThD 20
d . ) ' It
BYX38-1200 26 1,200 30p F.ET's D 2o s0p| WIREWOUND
BYX49-600 2.5 600 25p | BFW10 25p ; o SLIDER
BYX49-300 2.5 300 20p | BSV79 90p |4MFD 250 volt §5p OO Tt e
BYX49-900 26 800 28p | Bsv80o .. 80p 15MFD 150 volt 2] . A m
e B 80y 76 00N TR N. Channel METAL CHASSIS SOCKETS Plagch
BYX48-600 6 800  32p | pova1 MIO.ST £1 -
BYX48-900 6 900  40p T oLk Car Aerial p HANDLES
BYX48-1200 6 1,200 80p BFS28 Dual M.O.S.T. 90p Coax Gp ngld Iight S nylon
BYX72-150R 10 160  24p R X . 5-or 6 pin 240° din 6pl..5 ith t fitti
BYX72-300R 10 300 35p | Plastic, Transistor or Diode 4 With secret fitting
BYX72-500R 10 500 43p | Holder 1p ALL ORDERS screws 5p
BYX42-300 10 300 40p | Transistor or Diode Pad 1p VER £3 POST FREE
BYX42-600 10 600  45p | Holders or pads 9 REE Rotor with neon in-
X42-9 1 200 58 OVER £6 V.A.T. F
g¥x4§:1ggo 18 1200 753 50p per 100 dicator, as used in
BYX46-300* 15 300 £2.50 | Phillips Iron Thermostat . 15p | 8 way Cinch standard izafzn:r,th?:géc, WE
PIXSO R O0IERTS 400 £2.90 | gylgin 2-pin flat plug and 0.15 pitch edge socket ¥ R
BYX46-500* 15 500 £3.20 socket 10p ' 20 20p each
BYX46-600* 15 600 £3.80 | \\ona o BP108 8 way edae . P
BYX20-200 25 200 35p rce y edge .~ | Miniature Axial Lead
BYX52-300 40 300 £1.78 plug . 1Bp | U-ECL. 10 :ayo PN | Ferrite Choke formers
BYX52-1200 40 1,200 £2.26 TO3 HEATSINK connector 286000 S
*Avalenche type Europlec HP1 TO3B individual | OA1P10 20p
N50ohm fres plug (UG21D/U) _ 50p | iy, POWer transistor type. ReadV] UECL. 20 way pin DEE PLUG
NBO ohm squara socket (UGS8A/U) 50p : e P | connector McMurdo DA15P 16
3 = Tested unmarked or marked 2A60000A1P20 30p way chassis plug 20
17 Terryclips chrome finish . . ap 5 Y plug P
ample lead ex new equipment UECL 10 way pin
Cinch 10-way terminal block 15p | AC128 8p | OC200-5 6p o i v Fairway 18009 Coax.
socket 2B606001R10 y
Pair of LA2407 Ferrox cores ACY17-20 8p | 2G302 6p 20p |socket bp
with adjuster 26p 22}%18/9 gP %:ggg?g gp o
p p| UEC.L way pin TIE CLIPS
Chrome Car Radio facia 15p BCY70/1/2 8 2N10 2 >
; P 91 8p | socketB260800A1R20 %
Rubber Car Radio gasket 100 | BCY30.34 1 op | 2N1302 8p 30p Nylon self locking ;p
i . BY12 . di
DLI Pal Delayline £2.00 B;Ye; series:: ggrrq#lodezgg BELLING LEE L1354
Relay socket 12p 0A5/7/10 10p | GET120 TV Aerial diplexer 10p CINCH 150
Take miniature 2PCO reley 0A47/81 4p | (AC128In1°sq. | Philips electronic eng- |12 way edge socket
B9A valve can c 2p | OA200-5 5p | heatsink) 20p | ineer kits add on series 10p
0-30 in -5 segments, black pvc, 0c23 20p | 100v 1 amp A20, E1004, E1005 -
360° dlal, silver digits, salf 0C4a4 6p | diode 3p £1.00 each |11b Mixed nuts, bgl;s,
adhesive, 43° dis, .. " 15p | OC71/2 8p (parts worth more) |washers etc. P
SMALL ORDERS, ENCLOSE SUITABLE H 0 S c
STAMPED ADDRESSED ENVELOPE T E RA D l H A l(
LARGE ORDERS, ADD SUFFICIENT FOR 161 ST. JOHNS -HILL, BATTERSEA, LONDON S.W.11
POSTAGE, INSURANCE, ETC. Open 10 a.m. till 7 p-m. Monday to Saturday Phone 01-223 5016
TOTAL GOODS PLUS CARRIAGE, ADD 10% V.A.T. I8
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95!......

The Cambridge — new from Features of the Sinclair
Sinclair Cambridge
The Cambridge is a *U:\”lquglv |111a:1dy_p_ackag1e.
new electronic 43"x2"x 13", weight 3 oz.

: . *Standard keyboard. All you
EalculagolrfromtSmclalr, need forcomplex calculations.
Europe’s larges

¥-Clear-last-entry feature.
calculator manufacturer. ¥Fully-floating decimal point.
It offers the power to

{ *-Algebraic logic.
handle the most complex % Four operators (+, —, X, =),
calculations, in a

with constant on all four.
compact, reliable package. *_Constant ac‘fs as lastentry
No other calculator can '“aca'cu'atm"" i
h the specification e e g falg enaig
il g AL PG ) logiccombine toactasa
below at anything like the
price —and by building it

limited memory, allowing
if complex calculationsona
yourself you can save a
further £5-50!

calculator costing less
than £30.

Truly pocket-sized %*Calculates to 8

With all its calculating

capability, the Cambridge

significant digits, with
exponent range from

1 . 10°t010™.
still measures just ¥Clear, bright 8-digit
417" x 2" x +&". That means display.

you can carry the Cambridge
wherever you go without.
inconvenience —it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied — all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.

The cost? Just £27:45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it’s still far and away the best
calculator value on the market.

*Operates for weeks on
four U16-type batteries.
{MN 2400 recommended.)

RADIO & ELECTRONICS CONSTRUCTOR



A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble

your Sinclair Cambridge.
Assembly time is about 3 hours.
Contents:

1. Coil.

3. Interface chip.
4. Thick-film resistor pack.

position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book — free!

Ifyoujust use yourSinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you’ll get more
than your money’'s worth.

Butif you want to get even more out of it,
you can go one step further and learn

how to unlock the full potential of this
piece of electronic technology.
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How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32
pages itexplains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations)

— | o — || g

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Heg. no,: 699483 England

VAT Reg.no: 213 8170 88

2. Large-scale integrated circuit.

5. Case mouldings, with buttons,
window and light-up display in

Why only Sinclair can make you this offer

Thereason’s simple : only Sinclair-- Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price
Butthatin itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the

knowledge of small calculator technology.
And you benefit |

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'llrefund your money without question. All parts are tested and checked before
‘despatch —and we guarantee a correctly-assembled calculator for one year.

Simply fillin the preferential order form below and slip.itin the post today.
Priceinkitform: £24-95 4 £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-:00 VAT. (Total: £32:95)

=]

REC/3/74
I To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

~

I Please send me

Name
[T} a Sinclair Cambridge calculator kit at
£24-95 <1 £2-50 VAT (Total: £27-45)
#l [} aSinclair Cambridge calculator ready
I built at £29-95 4- £3-00 VAT Address
(Total: £32-95)

I *| enclose cheque for £ . made

out to Sinclair Radionics Ltd, and L
I crossed.

I *Please debit my *Barclaycard/Access
account. Account number

*Delete asrequired. PLEASE PRINT
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~ DENCO (CLACTON) LIMITED
hi"" 355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

| Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
plus a final test and near spot-on alignment as a final check.

Our General Catalogue showing-fu!ll product range o] 24p
DTB4 Transistor & Valve circuitry for D.P. Coils I 24p.
| DTB9 Valve Type Coil Pack Application circuity : u 24p
MD 1 Decoder Circuitry for Stereo Reception I 24p

All post paid, but please enclose S.A.E. with all othei requests in the interests of
retaining lowest possible prices to actual consumers

LATEST
BOUND VOLUME
No. 26

of
“Radio & Electronics

Constructor”’
FOR YOUR LIBRARY

Comprising AUGUST 1972

792 pages to JULY 1973

plus index PHlCE Ez.lo p&p 30|J
BOUND VOLUME No. 24 (August 1970 to July 1971) Limited number. of these
BOUND VOLUME No. 25 (August 1971 to July 1972) volumes still available.

PRICES £2.00 per Volume P & P 30p.

We regret all earlier volumes are now completely sold out.
Available only from

DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON, W9 1SN
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Telephone E{ Ex G6POPush Button
Corner Intercom Telephones

COMPLETE TELEPHONES E):'actly as internal telephone systems :‘!ill in everyday use
where automatic internat exchanges have not yet taken
Er:((') Sé:ﬁ)bfggrg:é_ over. Available In 5,10 or 15 ways, Camplete with cireults

and Instructions. Neccessary 24 pair cable 22p per yard.
oty £1-05,

Price of cach instrument is independant of the number of
POST & PACKING 45p EACH

e
nm38ip
TELEPHONE DIALS

£2.75
Standard Post Office type. Guaranteed In working order. ICale con .b° sent by Parcel Post. Post and Packing per

Per instrument
unly 27 ]/z P POST & PACKING 163p Z:::m?n zelephones”%p each p.p. 274p €137} for 2
i

Tested and

I

N\

I

N

ANV

\

AN

N

—

p-p- 55p.
These phones are extensions and do not contain bells.

A Cross Hatch
Generator £3-85 "

Guaranteed
YES, a complete kit of parts including Printed
Circult Board. A four position switch glves
a s X-hatch, Dots, Vertlcal or Horizontal lines.
Integrated Circult deslgn for easy construction
TESTED AND GUARANTEED PAKS and reliability. This was a projeet in the
B79 4 1NA007 SII. Rec. diodes. 55 September 1972 edition of Television,
1,000 PIV lamp plastic p
B81 Reed Switches, 17 long, 3° dla.
10 High speed P.O. type 55p
B99 Mixed Capacitors. Approx.
200 ;uzn(lty, counted by weight 55p
& P 15p
Hi 9pQ) Mixed Resistors. Approx. 55 Tested & Guaranteed
;uznmy counted by welght p H63 4 2IN3055 Type NPN Sil. power tran- 55
& P15p sistors. Below spec. devices p
e Hé4 3819 N Channel F.E.T.'s ZN3819 in
Has 100 :I::dleo‘des':'G:rr:. G:;M 55p 4 plastic case 55p
u° 3 i ‘d"- SEKEC2) Hes - %36 Type NPN Sil. transistors 55
= s""‘" ed. . TO5 can comp. ta Héb p
H hort lead Transistors, NPN Hés 40362 Type PNP Sil. transistors
30 Sticon Planar types. 55p 4 TO-5 can cdom . to H6S d 55p
Hy 6 Integrated Circults. 4 Gates unteste llmal'ke
’
BMC 962, 2 Fitp Flops BMC 945 55p HET () 3819N Channel FET. splasticcase B
H41 2 Sil Power transistors RYRS . p

55p

comp palr BD131/132

(== Unmarked
Untested Paks

UNMARKED UNTESTED PAKS

Transi 2
Transistors

We hold a very large range of fully marked.

B1 50 Germanjum Transistors 55p “tested and guaranteed transistors, power

PNP, AF and RF transistors, diodes and rectifiers at very
B&S Germantum Diodes competitive prices. Please send for free

150 Min. glass type 55p cazal%guc. :
B84 10 $Siflcon Diodes DO-7 glas§ 55 =
0 LV<okmonn 9P Our very popular 4p Transistors
D D e 55p TYPE A" PNP Silicon alloy. TO-5 can.
Ris 3 ] Pakof 5 — “*B" PNP Silicon, plastic encapsulation.
3 xperimenters’ Pak o “E" PNP Germanium AF or RF,
15 |n(eg|:a§ed Circults, Data 5p * NPN Sillcon plastlc encapsulation.

supplie " NPN Silicon similar ZTX 300 range

H20 20 BY126/7 Type Silicon Rectifiers TYPE “H" PNP Silicon similar ZTX 500 range

55p

1 amp plastic. Mixed volts, ip. & p
\ MM g Power Transistors, NP, Germ. G 8 RELAYS FOR £I'inp 273p.

REARINR AR 5
N\ Make a rev counter

\y foryourcar

3 The "TACHO BLOCK". This encapsulated block wilk turn
any 0-1mA meter Into a linear and accurate rev. counter

for any car with normal cotl Ignition system.
4 digit (non reset) 24v or 48v {state which) 4 x 1 x 1 In.

£I.|09 each 33p p.p. Sp.
..

BI-PRE-PAKLTDO

Co Reg No 820919

High Speed
Magnetic
Counter

T 2 7777

J

SN\
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1 BIrPRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
= =SSN

Dept G. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344,

Piastic Power

NOW IN TWO RANGES

There are 40W and 90W Silicon Plastic Power
‘Transistors of the very latest design, avaifable in
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully In
quantlty to all parts of the world and we are proud to

—
7

7

\ offer them under our Tested and Guaranteed terms. W
\ Range 1. VCE. Min. 15, HFE Min 15. N
\ -2 1325 2650
\ 40 Wart 2, 20 18p N
\ 90 Watt #p  lp  2p
\ Range 2. VCE. Min 40.  HFE Min 40.

\ 1-12 1325 2650
\ 40 Watt 33p p 29p
\ 50 Wate Blp 36 3
\ Complementary pairs matched for gain at 3 amps.
§ 11p extra per pair. Please state NPN or PNP on order.
\ LM 380 AUDIO 1.C. as featured in Practical Wireless Dec.

N issue. Complete with application data £1.10. A

INTEGRATED CIRCUITS
We stock a large range of L.C.s 3t very competitive
prices (from 11p each). These are all listed n our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available
This fantastically detaled converslon  calculator
carries thousands of classified references between
metric and British (and U.S.A)} measurements of
length, area. volume. liquld measure, weights etc.
Pocket Size 15p ‘Wall Chart 18p,

LOW COST DUAL iN LINE 1.C. SOCKETS
14 pin type ac 16{p each
16 pin type at 18p each

}Now new low profile type

BOOKS

We have ‘a large sgiection of Reference and Technlcal
Books In stock.

NS

L
Dur famous P1Pak

is still leading in value
Fult of Short Lead Semiconductors and Efectronic
Components, approx. 170. We guarantee at least
30 really high quality factory marked Translstors
PNP & NPN, and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels. Identification
- Chart supplied to give some information on the

Transistors. 55

Please ask for Pak P.1.only ,
2 YY)

Please send me the FREE Bi-Pre-Pak Catafogue

WV

MWW

T,

)

NAME _

LI

ADDRESS

All prices Include 10% V.AT.
MINIMUM ORDER S5p. CASH WITH ORDER

PLEASE. Add 1tp post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH AES:ESS
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0n|y 55p.plus 22p PACKING [

COMPONENTS

r-----'---------------ﬂ

50 pages 11%" X 8"

5 electronic
s ents cleatly

Details of our popular
and our Easy Ordering

System are included
in the catalogue.

o

POST THIS COUPON Qv

with cheque or PO.for 77p.

The price ot 17p_applles_only to catalogues purchased
by customers in'the UK{ and'to BFPO addresses.
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AUDIO TESTER

by A. P.

A low-cost battery operated test in-

strument for the checking of a.f.

amplifiers which incorporates an a.f.

oscillator with attenuator, and an

a.f. output level indicator. It is mainly

intended for checks on transistor
equipment

HERE ARE SEVERAL TYPES OF SERVICING EQUIPMENT IN

general use for testing audio circuits, and probably
the most popular of these is the signal injector. As signal
injectors are usually designed for small size and low cost,
and also for r.f. as well as a.f. testing, they normally
have an output waveshape which is either a sawtooth or:
a square wave. The output amplitude is usually fixed
and rather high.

The output waveshape is often unimportant but if,
for example, a fault has occurred in the biasing of one
stage of an audio amplifier and the signal is being clip-
ped, there would be little point in injecting a square
wave and then trying to locate the faulty stage by
listening for distortion. If, however, a sine wave were
injected, checking for distortion would be a much
simpler task.

The assembled audio tester. This is completely
self-contained in an aluminium case having a
sloping front panel

530
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OQUTPUT AMPLITUDE CONTROL

This brings us to the point about controlling the
output amplitude, as there would be little point in
injecting a signal of several volts peak-to-peak (as
delivered by most signal injectors) since this would
almost certainly cause clipping to occur, even in a fault-
less stage. Even in cases where the biasing has been
seriously affected, and where under normal operating
conditions virtually no output is obtained at all,
injecting a strong signal could force the stage into linear
operation on part of the signal. This would of course
make it impossible to locate the faulty stage using an
injector.

Another shortcoming of the signal injector is that it is
only really easy to use when there is a serious loss of
gain in the circuit being checked. If a fault in an emitter
bypass capacitor or something similar is causing a
partial loss of gain, locating the faulty stage using just a
signal injector is obviously going to be extremely
difficult. Some form of level detector to give an indica-
tion of the relative input and output signal levels would
be an obvious advantage.

Bearing these points in mind the device which forms
the subject of this article was designed. It has lost to a
certain extent the main advantages of a conventional
signal injector, which as stated earlier are small size
and low cost. Nevertheless, the completed unit is still
quite inexpensive. It is housed in an attractive ready-
made aluminium case with a sloping front which
measures only 5.75 by 2.75 by 2 in., and it is completely
self-contained, with its own internal 9 volt battery.

PRACTICAL CIRCUIT :

The unit consists of two sections, these being a sine
wave generator with controlled output amplitude, and
an a.f. level detector. The complete circuit is given in,
Fig. 1. Here, TR1 and TR2 form the oscillator section,
whilst TR3, TR4, TRS and the associated components
constitute the level detector.

TR1 is operated in the emitter follower mode, with
RS giving the required biasing and R6 as the emitter
load resistor. A coupling from the emitter to the base is
made via the network given by R1 to R4 and Cl to C4,
and oscillation takes place at the frequency at which the
emitter and base are in phase. The circuit is unusual
insofar that the transistor offers less than unity voltage

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 1. The circuit of the audio tester. This has two sections, with TR1 and TR2 forming an audio signal source,
and TR3. TR4 and TR5 functioning as a level detector

COMPONENTS
R_sistors C5 0.22uF Mullard type C280
(All fixed values } watt 109) C6 100uF electroiytic, 10 V.Wkeg.
R1 50k pre-set potentiometer, sub- C7 0.022uF Mullard type C280
miniature horizontal mounting C8 0.22uF Muliard type C280
R2 5.6kQ C9 0.01pF Mullard type C280
R3 1.2kQ C10  0.22pF Mullard type C280
R4 5.6kQ C11  100uF electrolytic, 10 V.Wkg.
RS 2.7MQ Semiconductors
R6 4.7kQ TR1  BCI169C
R7 270k Q TR2  2N3711
R8 150kQ TR3 2N3819
R9 3.3MQ TR4 BC169C
R10 1.5MQ TR5 BCI109
R11 5.6kQ Sockets
R12 1kQ SK1 3.5 mm. jack socket
R13 1MQ pre-set potentiometer SK2 3.5 mm. jack socket
sub-miniature vertical mounting Meter
R14 10kQ Ml 0-500p A (see text)
VRI  1kQ potentiometer, linear Swirch
VR2  5kQ or4.7kQ potentiometer, linear, Si s.p.s.t., part of VR2
with switch S| Miscellaneous
Capacitors : Battery type PP3 (Ever Ready)
Cl 0.022u F disc ceramic Battery connector
&2 0.01pF polyester Aluminium case (see text)
C3 0.047uF Mullard type C280 2 control knobs
C4 0.01pF polyester T rinted circuit board
APRIL 1974 531



A view inside the tester with the cover removed

gain although, of course, it produces a high current
gain. There is, also, a ‘hidden’ coupling to C1 from the
collector via the bypass capacitor C6. The osciilator runs
satisfactorily in practice and offers a tone of approxi-
mately 2kHz. Adjusting R1 brings the circuit into
osciliation and it is set up for a good compromise
between waveshape purity and adequate amplitude.

The oscillator is liable to stop oscillating if a load is
taken direct from the emitter of TR1. In consequence,
the emitter follower, TR2, is interposed between TR1
.and the output at SK1, thus ensuring that the latter is at
a low impedance without excessive loading on the
oscillator circuit. Output amplitude is controlled by
VRI1. .

The input for the level detector is at SK2, and it is
applied to the f.e.t., TR3. This is operated in the source
follower mode with an input impedance of the order of
3.3MQ. Very high input a.f. voitages could cause
breakdown of the gate insulation and it is in conse-
quence recommended that the unit be employed for
checking transistor a.f. amplifiers only, in which a.f.

voltages are not normally very large. It can be used with
valve a.f. amplifiers provided that care is taken to keep
the amplitude of a.f. input voltages to a reasonably
low level.

The output from TR3 is applied to the potentiometer
VR2, and thence to transistor TR4, which is a high gain
common emitter voltage amplifier. The feedback
capacitor, C9, gives top cut to the stage in order to aid
stability.. :

The pre-set potentiometer R13 is adjusted such that,
in the absence of input, TRS5 is just conducting. When a
sigr-1 is applied, negative half-cycles from TR4 will
merely turn TRS off. but positive half-cycles will cause
it to conduct, thereby giving a deflection in the meter.
The deflection is incréased as input amplituds becomes
larger. R14 is a current limiting resistor and ensures
that the current in the meter circuit cannot rise above a
level which is slightly less than 1mA..

In order to enable an inexpensive recording level type
of meter to be employed, VR2 is adjusted to bring the
needle of M1 to a predetermined point on the scale. It,
is then the setting of VR2 which indicates the level of the
signal. The type of meter used here is usuaily sold as a
tuning, battery level or recording level indicator, and
should be about 1 in. by 1 in. at the front. A typical type
is that retailed by Henry’s Radio Ltd. as Model B81.

CONSTRUCTION

With the exception of C5 and R14, all the minor
components are mounted on a small printed circuit
board. C5 is wired between the appropriate tags of SK1
and VR 1. R14 is fitted between the circuit board and the
negative meter tag by initially soidering one lead of this
resistor to the board and connecting the other lead to
the meter after the board and meter have been finally
mounted in position. Its leads are covered with sleeving
and, if these happen to be too short, an extension iength
of wire can be soldered to the lead which connects to the
meter. The decision to fit the resistor was made after
the accompanying photographs had been taken.

”

D
'
£

-] o -} -]
/

/

Mounting hole

Fig. 2. Most of the components are mounted on a small printed circuit board, the copper side of which is
shown here. This diagram is a full-size reproduction and may be traced
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Fig. 2 shows the printed circuit board from the copper
side. The board is reproduced full-size in this diagram,
which may be traced. The hole positioning for compo-
nent lead-outs should also be taken from Fig. 2. The
two mounting holes are drilled 6BA clearance with a
No. 31 twist drill. Fig. 3 shows the component side of
the board.

Thin insulated wires about 3 to 4 in. long are soldered
to the points on the printed circuit board which connect
to controls and sockets, etc. The free ends of these are
connected once all the components on the front panel
and the completed printed circuit board are fitted. The
board is mounted on the rear panel of the case over to
the left, as viewed from the front of the case. It is
secured by two 4 in. 6BA bolts, small insulated spacing
washers being placed over the bolts between the board
and the rear panel to space these apart slightly and to
ensure that there is no risk of short-circuits between the

'underside connections on the board and the metal panel.

R4 and meter neg.

Looking directly down on the internal compon-
ants

Meter pos. S

Neg. battery clip

Fig. 3. The component side of the printed circuit board

Further protection against short-circuits could, if
desired, be given by fitting a thin sheet of Paxolin, or
similar, to the rear panel, this having the same outside
dimensions and mounting hole positioning as the printed
circuit board. The 6BA. mounting bolts would then pass
through the rear panel, the thin Paxolin sheet, the spac-
ing washers and the printed circuit board in that order.

The connection between the negative supply rail and
the metal case is made by way of the appropriate tags of
the two sockets. These tags are those which correspond
with the sleeve of the jack plug and the mounting bush
of the socket.

Fig. 4 shows the layout of the front panel. The size
and shape of the cut-out for the meter depends upon the
type used. The meter is positioned centrally between
VR1 and VR2. Some meters of the type used here do
not have mounting screws, whereupon it will be
necessary to either make the meter a tight fit in the front
panel cut-out, fix it with adhesive, or devise a simple
clamp from thin metal sheet.
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Fig. 4. Drilling details for the front panel. The
dimensions of the meter cut-out depend upon
the particular movement employed
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Wiring and components behind the front panel

There is plenty of space for the battery on the right-
hand side of the case. This is mounted vertically and is
held firmly in place by being trapped between the top
and base of the case. A piece of foam rubber or plastic is
fitted to the underside of the top, this pressing against
the battery. The case, it should be added, is available
from Chromasonic Electronics, 56 Fortis Green Road,
London, N10 3HN, and it is listed as Ref. No. SF1.

SETTING UP

R1 and R3 must be adjusted before the unit is brought
into use. It is most important to note that the battery
must not be connected and the tester switched on until
R13 has been adjusted so that its slider is at the negative
end of its track. It is worth checking with an ohmmeter
that the slider has been turned fully in the correct
direction. R1 should be adjusted for zero resistance
between C1 and the junction of R2 and C2.

A battery may now be connected and the tester
switched on. If a current reading meter is inserted in the
positive supply lead this should indicate a consumption
of about 5mA. A high impedance earphone or pair of
headphones should be plugged into SKI1 and VRI
adjusted as required. A loud and rather harsh note
should be heard. Increasing the resistance inserted into
circuit by R1 will reduce the volume of the note but will
increase its purity, and a point will be reached where
oscillation ceases. It should be possible to find a
setting where the output is quite strong and a clean-
sounding note is obtained. This is the correct setting
for R1.

Next, R13, should be slowly and carefully adjusted
so as to increase the resistance between TRS base and
the negative supply rail, a continual watch being
maintained on meter M1. A point will be reached where
there is a slight forward deflection of the needle. The
final setting of R13 is that which causes a barely
perceptible meter deflection.

USING THE TESTER

For many tests only the a.f. oscillator section of the.
unit will be required. This can be used as an ordinary
signal injector when testing a dead amplifier. The first
test is made at the output of the amplifier and the
subsequent tests are made at the inputs and outputs of
the earlier stages, working back towards the input.
When no output is obtained from the amplifier the fault
will be found to lie between the points where the last
and penultimate tests were made.

A similar method can be used when testing for the
cause of severe distortion. In this case it is necessary to
listen for the distortion rather than check for absence of
signal. The distortion should be clearly audible when
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located, providing R1 has been properly adjusted for a
‘sufficiently pure tone. Care should be taken not to set
the output level too high.

The level detector is only required when testing for the
cause of a loss of gain. It would be feasible to calibrate
the tester to show exact voltage gain, but this would
require some advanced test gear for calibration, and the
supply of the tester would need to.be stablized. The
following method is, in the author’s opinion, in some
ways more practical.

The sensitivity control of the level detector -is ad-
vanced to maximum, and the output of the oscillator
reduced to minimum. The output of the oscillator is

connected to the input of the level detector, and the .

oscillator output level is adjusted to give a deflection to
a pre-determined point on the scale of the meter. The
scale of this type of meter is usually divided into two or
three coloured areas. Where two of these areas meet
gives a convenient reference point.

Now connect the oscillator to the input of an ampli-
fier which is in good working order. Reduce the
sensitivity of the level detector and connect its input to
the output of the amplifier. Adjust the level detector
sensitivity control to position the meter needle at the
reference point. A mental note should be made of the
position of the sensitivity control. A random scale can
be marked on the panel around VR2 spindle if it is
thought that it will prove helpful. If this procedure is'
repeated a few times on the various stages of audio:
amplifiers, or the audio stages of radio receivers, the
user will soon begin to know what kind of setting of
VR2 is to be expected for various types of amplifying
circuit. When it comes to testing a faulty piece of equip-
ment it is usually immediately obvious when a stage
being checked is working properly or not.

It may be necessary to gain a little experience with the
tester before its full worth can be taken advantage of,
but once this has been achieved the device will prove
helpful in locating very many types of fault in audio
amplifying equipment.

NON-SINUSOIDAL OUTPUT

The author’s instrument is only required for a.f*
testing and therefore it has not been designed to pro-
duce a square wave type of output for r.f. and i.f. tests.
However, the simple modification shown in Fig. 5 will
enable the unit to generate a non-sinusoidal waveform
which is sufficiently rich in harmonics for r.f. and i.f.

R
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Additional switch )

ARARA

Fig. 5. A simple modification which allows the
signal source section to produce a non-sinusoidal
oscillation which is rich in harmonics
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testing of medium and long wave broadcast receivers.
The modification merely consists of a switch wired
across R1. When this switch is open the circuit operates
as before. When the switch is closed the feedback is no
longer subject to any limitation, and the circuit oscil-
lates violently, producing the required harmonics of the

fundamental signal.
There is little space for the added switch on the front
panel, but as it would only be required occasionally it

‘could conveniently be mounted on the rear panel

immediately behind the battery. Any miniature s.p.s.t.
switch should be suitable. [ |

CLEARING NOISY
VOLUME CONTROLS

by James Kerrick

FTEN THE VOLUME CONTROL IN AN A .M. TRANSISTOR
radio becomes noisy, and this is frequently due to
charging currents in the coupling capacitor arising from
d.c. across the volume control when this is used as the
diode load. These conditions may be readily circum-
vented by the inclusion of an emitter follower after the
volume control, so that a smaller capacitor can be used
and the time constant reduced. .
An added advantage is that the a.c.—d.c. diode load
ratio is improved, with noticeable results on the
quality of the sound reproduced.

MODIFICATION

A receiver recently modified had the circuit shown in
Fig. 1, in which the detector feeds the volume control
directly. This control was noisy on switch-on. After

Adding an emitter follower stage not

only removes the cause of noisy vol-

ume controls in a.m. transistor radios
but also improves quality
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Fig. 1. A familiar a.m. detector and volume

control circuit
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Fig. 2. Four components are added to insert an
emitter follower stage immediately after the
volume control

modification there was no noise from the control and
the quality was improved.

The modified circuit is shown in Fig. 2 and it will be
seen that four extra components are added, these being
two resistors, a capacitor and a transistor. The electro-
Iytic capacitor previously connected to the volume
control slider now couples the output of the added
emitter follower stage to the base of the existing
common emitter a.f. amplifier transistor.

The added transistor may be any high gain general
purpose type, and the base resistor is adjusted in situ
to provide about 2 volts across the 12k emitter resistor.
Room should be found in all but the smallest receivers
for the additional components required, and the circuit
may of course use a p.n.p. emitter follower if the set has
a positive supply line.

|
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NEWS .

. AND .

MARINE RADIO TELEPHONE -WITH
INTERNATIONAL COVERAGE

Already well established in the popular boating field
for its wide range of electronic navigational aids,
EMI Marine of Cramptons Road, Sevenoaks, Kent,
has introduced a compact new marine radio telephone
to the British market which incorporates all 57 VHF
international channels with the addition of 10 private
channels when required.

This international capability, coupled with a rugged
and fully environmentally tested system is not only
eminently suitable for the serious yachtsman cruising
in foreign waters, but represents EMI Marine’s entry
into communications for the commercial shipping
field. Naval and military communications are also
covered by this very versatile system which has full
Post Office approval.

This new international marine radio telephone
features data controlled frequency selection, a method
of digital frequency synthesis needing only four-crystals
aided by a miniature computer to control the 134
frequencies required. A technique, which previously
has been limited to satellite and military communica-
tions.

The AP.759, offering full duplex, semi-duplex and
simplex operation, is manufactured by A.P. Radio-
telephone, Copenhagen.

The radio telephone units are compactly designed
and well styled, measuring 132 mm X 380 mm X
165 mm and having facilities for two extra handsets,
and two extension speakers. Distances between in-
dividual stations can be up to 200 feet and operating
supplies are either 12 or 24 V d.c. (completely isolated)
or ships voltages of 110 d.c. or 230 a.c.

This highly advanced communication transceiver is
competitively priced at £695 for a complete single
system. Prices for 2, 3 or 4 - station versions will be
quoted on request.

With the facilities stated it gives the skipper of an
ocean-going commercial or passenger vessel, or the
skipper of a yacht, confidence in his ability to contact
any international port, shorestation or any other ship
536

at sea. The AP.759 operates in thei¥JHHK:-band with
immediate access to the distress \frequgngy coverage
on channel 16.

h

OSCAR NEWS

Pat Gowen, G31OR and Tony Bailey, G3WPO, are
producing a newsletter for OSCAR enthusiasts, two
very informative editions have been produced.

The first issue gives much useful information on
operating techniques; orbit times; aerial design; some
interesting news of some of the more unusual stations
to be heard using OSCAR; an explanation of some of
the control problems and irregular appearances of
OSCAR; useful Satellite Orbit terminology etc.

From a Stop Press report to the first edition, we
learn that OSCAR 7 is not likely to be launched before
July 1974. To quote:— “With the successful launch of
the ITOS-F Satellite by NASA on November 6th,
1973, it is now expected that ITOS-G, the mission we
expect OSCAR 7 to fly on, will probably not be called
out for launch until around July 1974.” 3

“Originally it was expected that a launch opportunity
for OSCAR 7 would exist around the beginning of
1974. The loss of ITOS-E during launch on July 16,
1973 caused a reshuffling of the launch schedules, with
the result that we find ourselves with several months
available for additional spacecraft testing”.

The second edition of the ‘‘Newsletter”’, has an
article from VE2BYG, one of the OSCAR control
stations, giving details of some of the control problems
being currently experienced. There is also a useful
Table of Predictions up to April 21st. The issue also
contains much other very interesting material, including
a quite detailed account of some of the experiments
AMSAT has been conducting with OSCAR 6.

If these Newsletters continue at the high level of
interest set by the first two, OSCAR users will be
provided with a most useful service. Further informa-
tion on the Newsletter may be obtained from Tony
Bailey, G3WPO, 5 Erin Way, Burgess Hill, SUSSEX,
RHI15 9PN.

Pictured below is disc jockey Dave Cash in Capital Radio’s

‘main control room in which Rediffusion Industrial Services

carried out the technical installation for London’s latest
independent radio station.




COMMENT

“FATHER:OF WIRELESS’* —
CENTENARY YEAR OF BIRTH

One hundred years ago (April 25th, 1874) Guglielmo Marconi was
born in Bologna, the younger son of a wealthy Italian landowner,
Giuseppe Marconi, and his Irish wife Annie, the daughter of Andrew
Jameson, the whiskey distiller from County Wexford in Ireland.

To Guglielmo Marconi must go the credit for seeing the wider pos-
sibilities of wireless, of taking it out of the laboratory where pure science
had shackled it, and developing practical systems for the benefit of
mankind. His work and that of the brilliant men with whom he surrounded
himself in the company he formed, laid the foundations of the electronics
industry as we know it today.

From an early age he was interested in science and by his late teens,
at his home the Villa Grifone, he was experimenting with electro-
magnetic waves as a communication medium. By the summer of 1895
he had succeeded in transmitting signals over a few yards of space and in
August, using an earth and an elevated aerial at both transmitter and
receiver, he was able to pass Morse code over 13 miles.

The Italian Government was not greatly interested in Marconi’s
invention, so in 1896 he came to England where he filed the world’s
first patent for a system of telegraphy using Hertzian waves. A letter of
introduction to William Preece, Engineer in Chief of the GPO, led to a
series of demonstrations culminating in 1897 in a record transmission
across 8.7 miles of the Bristol Channel, where Preece himself was ex-
perimenting with inductive methods, with far less success.

The potential of wireless telegraphy was becoming clear and in 1897
the world’s first radio company was formed to develop Marconi’s
apparatus commercially. First called the Wireless Telegraph and Signal
Company, it was later renamed Marconi’s Wireless Telegraph Company
and in 1963, The Marconi Company.

By the end of the century, wireless had been adopted by the British
and the Italian Navies, it had spanned the English Channel, it had proved
its worth to the mercantile navy as a life saver and Marconi had intro-
duced his system to the USA, where he registered The Marconi Wireless
Telegraph Company of America — later to become the Radio Corporation
of America (RCA)

NORTH MIDLANDS MOBILE RALLY

The 1974 Rally will take place on Sunday 21st April,
at Drayton Manor Park, Near Tamworth, Staffs.
Drayton Manor Park is open to the public from
10 a.m. till dusk. Location - on A4091 road - AA
signposted one mile from A5 — which links the M1
and M6. 15 miles from the M5 and within 12 miles
of intersection 4 on the M6 at Coleshill. A complete
day out for the whole family, Zoo, Amusement Park,
full catering etc.

Further details from Hon. Sec. Alf Walton G3ZKQ,
243 Barnes Hill, Birmingham 29.

NORTHERN RADIO SOCIETIES
ASSOCIATION

The Annual Convention is to be held at the Ex-
hibition Hall, Belleview Manchester, on the 12th of
May at 11 a.m. Items include - Club Stands, Trade
Stands, Raffle, Inter Club Quiz, S S T V, Construction
Contest.

Please note that the entrance to the Convention is
not on Hyde Road, but at the rear of Belleview.
APRIL 1974

PYE KEPT SOLDERING ON

e % ] =

Pye at Lowestoft found one way of
maintaining production on ‘power
ban’ days.

A number of their work force is
employed in soldering operations. So,
to keep busy on days when the use of

- electricity was forbidden, they switched

to Ronson Blowtorches which are
small, lightweight and powered by
butane gas.

Photograph shows three girls in the
factory using the Ronson torch in
inspecting television set chassis. The
copper soldering tips — packed with
Ronson Blowtorch Kits, or available
as optional extras — are particularly
useful for this detailed work.

Ronson Blowtorches, priced from
£2.95 to £4.95, are available from
Halfords and most other good hard-
ware stores.

“Heh! | think I've found that transistor radio you lost last

week.
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LOCK

by G. A. FRENCH

ELECTRONIC
COMBINATION

B
. .

'HE CONCEPT OF ELECTRICAL OR

electronic combination locks is an
attractive one for the home-constructor
and the experimenter. Whilst mechani-
cal combination locks employ complex
operating systems requiring carefully
made parts, an electronic combination
lock can be made with standard
components coupled up in a relatively
simple circuit. Further, electronic
combination lock design offers the
fascinating feature that much ingenu-
ity can be employed to make the lock
really thief-proof.

Home-constructed electronic com-
bination locks cannot, of course, be
made to the robust standards inherent
in the type of lock fitted to large safes.
Nevertheless, they can be readily
employed for such applications asthe
locking of chests, desks and similar
items.

BASIC APPROACH

The simplest form of electronic
combination lock has a circuit of the
type shown in Fig. 1. Here, three 12-
way rotary switches and a push-button
are mounted so that they can be
operated from outside the protected
object. The switch bodies, a battery
and a solenoid are fitted inside. When
energised, the solenoid draws in a bolt
and thereby releases the lock.

To operate the lock the switches are
set to the requisite combination and the
push-button is pressed. If the correct
combination, which in Fig. 1 is 4, 8 and
10, has been selected the solenoid will
operate when the push-button is
pressed, and the lock will open. The
lock will remain closed for all other

settings of the switches. The protective

strength of the lock rests in the fact
that there are 1,728 possible settings of
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Fig. 1. Basic circuit for a switched combination lock.. The solenoid
operates the release bolt
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the three switches, of which only one
can open the lock. If another 12-way
switch were added the total number of
possible settings becomes 20,736 (i.e.
12 x 12 x 12 x 12) of which only one
can cause the lock to release.

The circuit of Fig. 1 offers a per-
fectly feasible combination lock but it
suffers from one serious disadvantage.,
Provided that sufficient time is avail-
able it can be opened by the simple
process of going through all the switch
positions successively. The first and
second switches could be left at 1 and
the third switch taken rapidly through
all its positions with the push-button
pressed. The second switch could then
be set at 2, the third switch once-more
taken rapidly through all its positions,
and so on. Given luck and patience,
the lock could under these circum-
stances be opened in a relatively short
period of time.

It is evident that a more sophisti-
cated approach is needed if the lock is
to be more effective against illicit
operation, and the circuit which forms
the basis of this month’s article in the
‘Suggested Circuits’ series provides an
arrangement which gives an excep-
tionally high degree of protection. If
desired, it can also incorporate a
warning circuit which sounds a con-
tinual alarm when an incorrect com-
bination has been selected.

LOCK CIRCUIT

The circuit of the combination lock,
without the warning facility, appears in
Fig. 2. As with Fig. 1 the combination
is selected by way of three 12-way
rotary switches and, again, a fourth
switch could be added if it was
required to reduce still further the risk
of fortuitous opening of the lock. In -
Fig. 2 the required combination is 5,
8 and 11. As in Fig. 1 there is a push-

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 2. A comprehensive electronic combination lock. S1, S2 and S3 can, of course, be wired for any com-
bination of three numbers other than that shown here

button to actuate the lock after the
combination has been set up, and this
is provided in the present circuit by the
double-pole push-button, S4(a)(b).
When this button is pressed, both its
sets of contacts close at the same inst-
ant. In Fig. 2, the solenoid is not
connected directly into the circuit but is
operated by way of a relay. This is
relay A, and its coil is represented by
the rectangle designated A/l. The

relay has one set of contacts, which’

close when the relay energises. These
are contacts Al and they couple to the
solenoid and a suitable solenoid-
actuating battery in series.

The supply in Fig. 2 is provided by
BY1 and BY2, and is essentially a 15
volt battery having a 12 volt tap. The
current drawn from the 12 volt tap
when the push-button is closed 1is
relatively low compared with that
‘drawn from the total 15 volt battery,
with the result that the 12 volt section
does not discharge significantly faster
‘than the overall 15 volt supply and the
whole battery can be made up from,
say, five similar 3 volt batteries in
series. No current is drawn from any
section of the battery when the push-
button is not depressed.
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There are two capacitors in the
circuit, these being C1 and C2. Both
are normally in the discharged con-
dition.

As already stated, the required
combination in the three 12-way
switches is S, 8 and 11, and when this
combination is set- up a circuit is
completed from the 12 volt battery tap
to fixed contact 11 of S3. If, now, push-
button S4(a)(b) is pressed, the 12 volt
positive supply is applied to the input
base of the Darlington pair TR1, TR2.
Since the output emitter of this pair is
coupled via D1 to the negative plate of
Cl, which is also at the potential of the
12 volt positive tap, TR1 and TR2 do
not conduct and have no effect on
circuit operation. The 12 volt positive
supply from contact 11 of S3 is also
applied to R1, and this merely allows
a current of approximately 1.2mA to

flow through it without any further
«effect in the circuit. Finally, the 12 volt
‘positive supply from S3 is passed to

R3 whereupon, after a very short delay
due to the presence of C2, TRS

‘becomes fully conductive.

The upper terminal of the relay coil
is connected to the output emitter of a
second Darlington pair, TR3, TR4,

the input base of which is held at the
positive 12 volt potential by the
discharged capacitor, Cl. In conse-
quence, as soon as TRS becomes
conductive, TR4 allows current to flow
from the 15 volt supply through the
relay coil to the collector of TRS; the
relay energises and its contacts com-
plete the circuit which actuates the
solenoid. Under these conditions, the
voltage on the upper terminal of the
relay coil is that on the 12 volt battery
tap less about 1.2 volts due to the
forward voltage drops in the base-
emitter junctions of TR3 and TR4.
The input base current required by
TR3 and TR4 to keep the relay
energised is negligibly low, and
capacitor C1 continues to remain in
the discharged condition. Thus, the
relay stays energised and the solenoid
is actuated all the time that push-but-
ton S4(a)(b) is pressed.

INCORRECT COMBINATION

Let us next see what occurs if S1, S2
and S3 are set up to an incorrect
combination before the push-button is
pressed. Selecting an incorrect com-
bination results in contact 11 of S3
being isolated from the 12 volt battery

539



tap and from any other part of the
overall circuit. When, now, S4(a)(b) is
pressed, the negative supply line is
applied via R1 to the input base of the
TRI1, TR2 pair, whereupon these
cause a charging current to be applied
via. DI to Cl. Cl rapidly becomes
charged to 12 volts less the small
voltage dropped across TR2 and DI.
Resistor R2 limits the initial charging
current to slightly less than 1 amp. At
the instant of closing S4(a)(b) the base
of TRI assumes a momentary positive
potential which is lower than that on
the negative plate of Cl1 by the forward
voltage drop across D1 and the emitter
base junctions of TR2 and TR1, and
this voltage is applied to R3. However,
the time delay given by C2 prevents
the momentary positive voltage from
taking TRS into conduction.

To sum up the situation so far,
pressing S4(a)(b) after an incorrect
combination has been set up results in
the very rapid charging of Cl and a
lack of conduction in TRS, whereupon
the relay cannot energise. What is the
most important feature is that, once
charged, CI discharges, into the paral-
lel resistor R4, very slowly. Thus, the
input base of the Darlington pair TR3,
TR4, is initially held at a potential
which is only slightly higher than that
on the negative supply rail, and the
voltage on the emitter of TR4 will only
become sufficiently high to permit the
relay to energise again when CI is
nearly fully discharged. As a resulr,
selecting the incorrect combination and
pressing the push-button causes the
circuit to be completely disabled for a
long period. The lock will not operate,
even when the correct combination
has been set up, until Cl is nearly
completely discharged.

The length of the period during
which the circuit is disabled depends
on leakage current in C1, DI and the
base-emitter junctions of TR3 and
TR4, the actual value within tolerance
of Cl1 and the lowest energising
voltage required by the relay. To give a
rough idea of what is to be expected,
the time constant of C1 and R4 is of
the order of 4,700 seconds, or 1 hour
and 18 minutes. In practice, a delay
during which the circuit is inoperative
of about 1 hour can be assumed, and
this is what was given with the proto-
type circuit. When Cl is charged, and
assuming the push-button is not
pressed, silicon diode DI isolates its
negative plate from the remainder of
the circuit. Should the correct com-
bination be set up whilst C1 is charged,
a second discharge circuit is set up
(when the push-button is released)
through S1, S2, S3, R3, the forward
biased base-collector junction of TRS,
the relay coil and the reverse-biased
emitter-base junctions of TR3 and
TR4 to the negative plate of Cl. The
leakage current in the last two junc-
tions should be negligibly low. Also,
reverse base-emitter voltage ratings in
TR3 and TR4 cannot be exceeded as
the maximum reverse base-emitter
voltage rating for the BC107 is 6 volts.

40

FURTHER POINTS

There are some points in the circuit
which require a little further explana-
tion.

Care has been taken to keep the
current drain from the 15 volt supply
to a low level apart from the times
when the push-button is pressed with
the correct combination selected,
whereupon the relay energising current
is drawn from the total 15 volt source.
The inclusion of TR1 and TR2 means
that the current drawn from the 12
volt tap by the charging circuit when
the correct combination is set up and
S4(a)(b) is pressed is only 1.2mA
through R1. When the incorrect
combination is set up, the only demand
on the 12 volt section is the initial
charging current surge to Cl. A
separate battery is recommended for
the solenoid, which may require a
relatively high current.

It is essential that S4(a)(b) be a push-
button in which both contacts make at
the same instant. If S4(b) closes be-
fore S4(a) no collector voltage is
available for TR3 and TR4, and a
charge current for CI can flow by way
of the base-emitter junctions of TR3
and TR4, through the relay coil and the
conducting TRS. This can cause C1 to
become partly charged, thereby re-
ducing the voltage available at TR4
base for energising the relay. A second
reason for providing the time delay
given by C2 at TR5 base is that this
ensures that TR5 does not become
conductive immediately after closure
in S4(b) and thereby allows the closure
of S4(a) to be fractionally later, as it
could in practice be. The best choice for
S4(a)(b) would be a push-button that
operated a double-pole toggle mecha-

nism. Alternatively S4(a)(b) could be a
spring-loaded toggle switch biased to
the open position. :

TR!I and TR2 are germanium
transistors. These are chosen because
they are small robust devices capable of
passing collector currents up to 2 amps.
TR3, TR4 and TRS are small silicon
devices. It is necessary for TR3 and
TR4 to be silicon transistors in order
to ensure that leakage currents in the
ClI circuit are kept to a minimum. The
two diodes, DI and D2 are small
silicon rectiflers, and the purpose of
D2 is to prevent the appearance of
high reverse voltages across the relay
coil when its energising current is
removed.

The minimum relay coil resistance
is limited by the maximum power
dissipation rating of 300mW in TRS5.
Since this transistor turns on a little
slowly, due to the presence of C2, its
dissipation passes through a peak when
half the available supply voltage
appears across it. Assuming a half
supply voltage of 6 volts, the minimum
permissible relay coil resistance cal-
culates as 120Q. However, there is
little point in taking the transistor
right up to maximum power rating and
a suitable choice for the relay would be
any type having a coil resistance of
150Q or more which is capable of
energising at coil voltages of 10 volts or
less. This offers a very wide range of
relays. The relay employed by the
author for checking the circuit was a
P.O. 3000 type with a 5000 coil.

ALARM CIRCUIT

The circuit of Fig. 2 represents a
combination lock which, as soon as an
incorrect combination has been set up,
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Fig. 3. Adding an alarm facility. All the contacts of S1, S2 and §3
which are not in the combination are connected together and
coupled to the gate of the thyristor via a 1kQ resistor
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disables itself for about an hour.
Longer disabling periods can be
provided, incidentally, by increasing
the value of C1. Even further protec-
tion can be given by adding an alarm
facility, this being actuated by the
selection of an incorrect combination.

The additional alarm circuitry ap-
pears in Fig. 3. In this diagram the
combination switch circuit is the same
as in Fig. 2. but all the unused con-
tacts of S1, S2'and S3 are coupled
together and taken, via a 1kQ resistor,
to the gate of a thyristor type CRS1/05.
If, after an incorrect combination is
set up, push-button S4(a)(b) is pressed,
the 12 volt supply is applied to the 1kQ
resistor and the thyristor cathode.
This causes the thyristor to trigger on,
and it remains conductive even when
the gate current is removed.

The CRS1/05 is a small thyristor in a
TOS5 can and it can pass anode-to-
cathode currents up to 1 amp in
magnitude. The anode-cathode voltage
should not exceed 50 volts when the
device is turned off, but it is anticipated
that only low voltages will be required
in the present application. Normally,
the alarm will be given by an electric
bell, whereupon this can be actuated
by a relay whose coil is in the anode
circuit of the thyristor. A disadvantage
with the alarm system is that it requires
a separate battery (or batteries) for the
relay and the bell. It would, however,
be undesirable for the alarm circuit to
use the same batteries as are employed
for the solenoid and the circuit of Fig.
2 because of the risk of running them
down. When the alarm sounds, it is
necessary to wait until Cl of Fig. 2
becomes sufficiently discharged for the
combination lock to be actuated. The
protected object can then be opened
and the alarm disabled by disconnect-
ing the battery in the thyristor circuit,

or by momentarily short-circuiting.

together the anode and cathode of the
‘thyristor.

A protective diode across the thy-
ristor load can be added if this load is a
relay coil, although it is not as essen-
tial as it would be in a transistor
circuit. The diode is shown connected
to the load in broken line in Fig. 3.
The battery in Fig. 3 has a voltage
suitable for the load.

To conclude, it may be of assistance
to discuss the solenoid which operates
the bolt of the combination lock.
Experienced constructors should be
able to assemble a suitable solenoid,
but it may be mentioned that two small
solenoids are listed in the Henry’s
Radio catalogue. One of these has a
coil resistance of 55Q and operates at
15 to 28 volts, whilst the other has a
coil resistance of 15Q and operates at
4.5 to 9 volts. This second solenoid has
a maximum stroke of 3/8 in. The
author has not checked circuit opera-
tion with either of these solenoids and
he mentions them merely to advise
readers of their availability.
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LETTERS...

The Editor,

Readers’ Letters,

Radio & Electronics Constructor,
57 Maida Vale,

London, W9 1SN.

Dear Sir,

With reference to the letter from K. W. Warn — Bristol
in the January issue of “R. & E. C.” although I have no
first hand knowledge of the crystal set he mentions you
might care to forward to him the enclosed note on crystal
detectors of 1922,

The crystals used in the crystal sets of 1922, in con-
junction with a “cat’s whisker”, were silicon, copper
pyrites, iron pyrites and galena. In addition, galena
treated to improve its crystalline structure was sold under
such trade names as Hertzite, Lionite, Psrmanite, Elec-
tronite and Markonite. The crystals were held in brass
cups fitted with three set screws or embedded in Woods
Metal.

The *‘cat’s whisker’” was a fine wire, usually wound into
a small spiral, one point resting on-the crystal. Copper
wire was often used but the point soon became tarnished
with a consequent loss of sensitivity. This meant snipping
a piece off the point to regain sensitivity. More usually
9 carat gold wire (cost 6d to 1/-) was used because it did
not tarnish.

There were two other crystal detectors, (1) “PERIKON”
in which a crystal of bornite was in contact with one of
zincite, and (2) a strip of spring steel in contact with
carborundum with or without a battery across them.

A. Edmonds — Bromiey.

Dear Sir,

May I through the courtesy of your columns bring
to the attention of Component Retailers the way we are
attempting to deal with an urgent problem which affects
all of us. I refer to the shortage of Electronic Components.

There are many buying Groups operating successfully
in commodities ranging from Groceries to Television Sets
but we believe we are the first (and perhaps the only one)
dealing in Electronic Components. We are the poor
relation of this Industry and it is the manufacturer who
can buy bigger quantity who comes first. “Group One”
has been functioning for about 3 years during which
time it has prevented the total disappearance of many
vital components by large purchases. To give us more
buying power we would like to recruit more members.
Would any Electronic Component Retailer who is in-
terested, please contact the writer.

A. Sproxton (Director) — Home Radio (Components)
Ltd., 234-240 London Road, Mitcham, Surrey, CR4 3HD.
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by R. N. Soar

HE ARRAYS DESCRIBED IN THIS ARTICLE REQUIRE THE

use of a number of 3Q loudspeakers. In the author’s
case these were ex-TV loudspeakers obtained at a cost of
25p each. The three most common sizes are 6 by 4 in.
elliptical, 7 by 4 in. elliptical and 5 in. round, the
impedance in all cases being 3Q. For ease of construc-
tion, identical sizes should be used for a network,
although this is not essential. Long years of service in a
television set tend to loosen up the cone suspension, and
the bass response of these speakers is usually quite
good. Readers wishing to buy low cost surplus speakers
in quantity may see these advertised occasionally in the
technical press or offered at component retailers. It will
probably be better, however, to contact a local service
engineer, as these speakers will usually be available
from unwanted part-exchange models.

PHASE

It is most important that the speakers used in the
arrays be connected together in phase. The phasing of
the speakers can be checked with a 3 volt cycle lamp
battery, such as the Ever Ready No. 800. The negative
terminal of this type of battery is the brass strip soldered
to one of the cell walls and the positive terminal is the
brass strip at the top. The battery is connected to the
speaker momentarily. When this causes an outward
movement of the cone, the speaker tag to which the
positive terminal of the battery connects is marked with
red paint. For the purposes of this article we shall say
that speaker tags marked red are ‘positive’ and that
unmarked speaker tags are ‘negative’. Also, in the
diagrams we shall use a plus sign to indicate a speaker
542
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The use of inexpensive loudspeaker
networks for improved spatial effects
in stereo sound reproduction

positive tag and & minus sign to- indicate a speaker
negative tag.

When speakers are connected in series they should be
wired up as in Fig. 1(4). Fig. 1(b) shows two speakers in
parallel, and Fig. 1(c) four speakers in series-parallel.
In these diagrams all the speakers are wired up with

.correct phase.

| |

(a) (b) )

Fig. 1. Connecting speakers together with

correct phasing. In (a) two speakers are in

series and in (b) they are in parallel. Four

speakers in series-parallel appear in (c). The

significance of the plus and minus signs js
explained in the text
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8 SPEAKER ARRAY

The first array was developed for use with a stereo
amplifier having 3Q outputs. The array uses eight 30
loudspeakers, four to each channel, as illustrated in
Fig. 2. The two sets of four loudspeakers are connected
in series-parallel to give an overall impedance of 3Q per
channel.

Left Right

channel channel

Fig. 2. How the speakers are connected for an
eight speaker array

The loudspeakers are built into three cabinets, these
being at left, centre and right. The left hand cabinet
contains three loudspeakers connected to the left chan-
nel, the centre cabinet houses one loudspeaker connect-
ed to the left channel and one loudspeaker connected to
‘the right channel, and the right hand cabiret contains
three loudspeakers connected to the right channel. The
idea is shown in Fig. 3, in which diagram the letters ‘L.’
and ‘R’ indicate the channels to which each loudspeaker
is connected.

-Speaker cabinets
~

Left Right

Fig. 3. The eight loudspeakers in their cabinets

Fig. 4 i_llustrates the layout as seen from above. The
left and right hand cabinets should be positioned -about
10 ft. apart. The centre cabinet should be moved back
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Centre

Left

101t

Fig. 4. Top view of the eight speaker array. The
centre cabinet /s moved forwards and backwards
along the centre line to find the best position

and forth on the centre line, whilst listening to a stereo
record, until the best position is obtained. To the au-
thor’s ear, the use of the centre loudspeaker cabinet
gives the subjective impression of a definite centre
positioning of sound, with the intermediate sound
positions improved in definition.

20 SPEAKER ARRAY

A more extensive array can be employed with
amplifiers having 8Q outputs. Twenty loudspeakers are
required, giving ten for each channel. The ten speakers
can be connected in series-parallel, as in Fig. 5, to give
an overall impedance of 7.5Q per channel.

Five identical cabinets are required, each housing
four speakers. These are left (with four L speakers),
half left (three L, one R), centre (two L, two R), half
right (one L, three R) and right (four R). The layout is

1
1] ]
s Tl T for
& o
= (=

Fig. 5. Connecting up the speakers for a twenty
speaker system
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Left

Half left

Centre

Half right

Fig. 6. The manner in which the twenty speakers are fitted in their cabinets.

illustrated in Fig. 6, whilst Fig. 7 gives a view from
above.

The left and right hand cabinets are positioned about
12 ft. apart. The centre cabinet is at the exact centre,
being moved forward and backward along the centre
line for best results. The half left and half right cabinets
should be placed at the three-quarter positions to start
with and then moved in any direction for best results.

With this array a pseudo-quadraphonic effect can be
obtained by adding a back loudspeaker or loudspeakers.
The back loudspeaker is connected to the left and right
non-earthy output terminals of the amplifier in series
with a low value wire-wound potentiometer. In most
cases the potentiometer will require a wattage rating of
3 watts and its value may be between 50 and 100Q. See
Fig. 8. The 18Q series resistor is included to prevent the
possibility of overloading transistor output stages. It
may be rated at 1 watt. The back loudspeaker is
positioned behind the listener, preferably mounted on a
wall and as high as possible. For amplifiers having 80
outputs, a single 8Q speaker or three 3Q speakers
connected in series should be used, and the potentio-
meter is adjusted until a suitable ‘surround sound’ effect
is ol tained.

The cabinets can be made with 1 in. thick board for

Left non-earthy

output termingl g e B

I . 121 —I

Fig. 7. The twenty speaker array viewed from.

K

above
8a Right non-earthy
= MW\ A OULUL termiinall
§0-100a

Fig. 8. One or more speakers at the back can increase the apparent spatial effect of the sound source

the fronts, with suitable holes cut for speakers. The sides
of the cabinets can be 5-ply and the backs hardboard
with holes at suitable points to prevent the formation of
an infinite baffle. Wiring between the cabinets and the
amplifiers may be carried out with flexible 3-core mains
cable of at least 5 amp rating, and it is helpful to employ
a colour code such as green/yellow for the earthy side
for all speakers, brown for right hand channel speakers
and blue for left channel speakers.

It must not be forgotten that the left and right loud-
speaker nerworks must be correctly phased with respect
to one another, as in a stereo system using only two
loudspeakers.
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‘Editor’s Note

Since the loudspeakers employed in the arrays
described in this article are surplus television receiver
types, the results given cannot of course enter the true
high fidelity category. Also, the fact that the impedance.
of a speaker varies with frequency may result in an
uneven frequency response from the back speaker (or
speakers) when the circuit of Fig. 8 is employed,
although the effect, if present, should not be too
troublesome when the back speaker is operated at a low
volume level. The main purpose of the arrays is to
achieve spaciousness with inexpensive reproducers. [l
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New Products —m

MEMOREX LAUNCH MRX2 BiIB MODEL 8A WIRE STRIPPER AND
OXIDE CASSETTE CUTTER

Memgrex U.K. Limited, announce the introduction
of a melv improved quality, blank audio cassette —
MRX2.

The new cassette with MRX2 Oxideé provides
fidelity superior to many low noise or high energy
cassettes and is designed for use on all equipment.
MRX2 has improved quality and reliability in the
following specific areas:

1. Frequency Response — shows performance of tape
over entire audible range with emphasis on low and
high frequencies. New MRX2 oxide has a distinct 2dB
advantage over many competitive brands, particularly The BIB Division of Multicore Solders Limited

at the important high ies. : A ;
P gh frequencies announce the introduction of another new Wire

2. Signal/Noise Ratio — determines the dynamic range . P 5 :
g Stripper and Cutter. This is a modified and improved
at which you can record. New MRX2 has the smallest version of their well-known Model 8 Wire Stripper.

possible particle volume yet the highest possible oxide This new Wire Stripper strips insulation from most

veliine foading wchaleiepits: sizes of flex and cable. Adjustment of the cam ensures
correct setting of the jaws for quick and accurate wire
stripping. A particular feature of this tool is that for
repetitive wire stripping it is fitted with a self-opening
spring which can be simply locked when the tool is
not in use.

The Wire Stripper is attractively finished in black
with easy-grip red plastic covered handles. The selector
gauge is nickel plated. Attractively bubble packed on a
colourful display card with full instructions for use.

Recommended Retail Price is 70p each, excluding
VAT, and should be available from most Electrical,
Hardware and Garage Accessory Shops.

‘SAFEBLOC’ FROM

Result: a more magnetically dense coating with R.S.

greater signal holding character (Memorex RS. Components

put more particles into a given length of tape ~ Limited, have introduced

than many of their competitors). to their range the “Safebloc’

-3. Distortion — lack of clarity at a constant input.  designed to provide a safe
New MRX2 oxide has the lowest distortion levels. yet simple method of con-
while having a greater output. necting flexible leads to a.c.
4. Compression — the output lost when recording at  mains. The unit incorpor-
extremely high levels. The New MRX2 oxide has an  ates three nickel-plated
output advantage at high frequencies. clips for the output con-
The following indicates the improvements made by  nections which are auto-
MRX2 Oxide: matically isolated when the

Output for 2%, Distortion, 500 Hz 1% ips dB + 3:5.;  cover is raised, while the

Frequency Response 6.3 kHz, 13 ips dB + 4.5; Fre- input cable is internally

quency Response 12.5 kHz, 1% ips dB + 5.5; Uni- connected and includes a

formity 500 Hz, 13 ips, dB 4 0.25; Relative Signal/  cable clamp.

Noise Ratio, dB + 3.5; Uniformity 10KHz, 1% ips, Priced at £2.95, the ‘Safe-

dB + 1.0. bloc® may be used up to *
The new MRX2 Oxide cassette will be available in  13A., and is made from

30, 45, 60, 90 and 120 minute forms and retail prices tough thermosetting plastic

will be as follows: with a glass-filled nylon lid.
MRX2 C30 £0.62 A Further information may
MRX2 C45 £0.75 be obtained from R.S.
MRX2 C60 £0.90 L V.A.T. Components Limited, 3
MRX2 C90 £1.20 13-17 Epworth  Street, N
MRX2 Ci120 £1.60 J London E.C.2.
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FOR DX LISTENERS

By Frank A. Baldwin

Times =GMT

Clandestine stations have often been mentioned in
these columns and it is known that some readers draw
up lists from the information supplied here in order
that they may listen on the channels and at the times
stated. We now present news of three more clandestine
transmitters, the first being —

“Voice of the Middle East People” which operates
from 1430 to 1550 in Persian, Arabic, Kurdish and
Turkish on 7200. To provide assistance in logging this
one, we suggest readers try the Arabic transmission
which commences at 1450 and ends at 1510; identi-
fication in Arabic is “Sawt Shu’ub ash-Sharq al-
Awsat”. Secondly we have —

““Voice of Palestine,- Voice of the Palestine Revolu-
tion” operates from 0900 to 1000 on 6662 in Arabic
and Hebrew. This one is anti-Israel and pro-Palestine
and the identification in Arabic is<‘Sawt al-Filistiniyah,
Sawt Ath Thowrah al Filistiniyah”. For the third
clandestine, listen for -

“Radio Korush™ is a Persian (Farsi) language
station operating from 0230 to 0330 and from 1930
to 2030 on 7098.5 (as measured by us) although the
actual frequency used at any one time could possibly
vary slightly. Logged here recently at 1940, the format
was as follows — OM in Farsi, military music at 1950
to 1952, more talk, light music European style at 2001
after clear identification, more light music, a further
identification at 2009. Sign-off was at 2026 after
slogans and more light music. Korush translated into
English = Clamour.

All the above information is correct at the time of
writing but some clandestines are not noted for stability
of operation with respect both to times and frequencies,

CURRENT SCHEDULES
@ AFGHANISTAN

Radio Afghanistan, Kabul, has an External Service,
in English to Europe, from 1130 to 1200 daily on
15195. Kabul also radiates in English to South Asia,
on 4775 from 1400 to 1430.

® MONGOLIA

Radio Ulan Bator provides an External Service in
English as follows — from 1220 to 1250 weekdays on
8890, 15445 and on 17785; from 2200 to 2230 on 9545
and on 11810, both transmissions being directed to
South-east Asia and the Far East.

@ CHINA
Foochow operates an External Service in Standard
546

Frequencies =kHz

Chinese to Quemoy and Matsu on 4975 and 5050
from 2100 to 2130, from 0001 to 0030, from 0500 to
0530 and from 1400 to 1430. In Amoy from 1500 to
1530 on the same channels.

@ ALBANIA

Radio Tirana maintains a service in English to
Europe on 7065 and 9500 from 0630 to 0700. On
9480 and 7065 from 1630 to 1700, from 1830 to 1900,

from 2030 to 2100 and from 2200 to 2230,

@ HUNGARY

Radio Budapest broadcasts in English to Europe as
follows — Dx programme on Tuesday and Friday
from 1615 to 1630 on 6110, 7220, 9833, 11910, 15160,
17890 and on 21505; from 2245 to 2300 on 5980, 7220,
9833, 11910, 15415, 17710 and on 21685. Feature
programme from 1745 to 1800 on 6100, 7220, 9833,
11910, 15415, 17795 and on 21505; from 1945 to
2000 on the same channels; from 2130 to 2200 when
the 6110 and 17795 channels are substituted for 6020
and 17890.

@ CUBA

Radio Havana presents an English programme to
Europe from 2010 to 2140 on 15140 and to the Americas
from 2050 to 2150 on 15285 and 15425.

@® ITALY

RAI Rome radiates a programme in English to the
U.K. from 1935 to 1955 on 6050, 7275 and on 9710;
to the Near East from 2025 to 2045 on 6050, 7235 and
on 9575.

@ AUSTRALIA

Radio Australia offers a service in English to Europe
and Pacific Islands from 1900 to 2000 on 7290, 9540,
9580, 11840 and on 15355. In English to the UK.
from 0645 to 0745 on 11765 (also on 9570 from 0700);
from 0815 to 0830 on 9570 and 11765.

@ JORDAN
Radio Amman “The Broadcasting Service of the
Hashemite Kingdom of Jordan’ does not now operate
an external service as such but does beam an English
service to Europe on 7155 and 9560 as follows — from
1100 to 1230 on 7155 and from 1600 to 1730 on 9560,
Radio Amman also operates a Home Service in Arabic
on 11810 from 0330 to 2310 which is beamed to North
Africa, this service also operating on 7155 and 9530
at various time-slots throughout this period.
RADIO & ELECTRONICS CONSTRUCTOR



@ VATICAN CITY

“Vatican Radio” provides a service in English
directed to the U.K. and Eire from 1500 to 1515 on
7250, 9645 and on 11740 and from 2045 to 2100 on
6190, 7250 and on 9645.

NEWS FOR DXERS

@ CHILE

Radio Nacional de Chile has been reported with
the new External Service on 15150 from 2045 to
2324 in various languages, the entire programme being
repeated until sign-off at 0450. The schedule in English
is from 2223 until 2240.

@® NORTH VIETNAM

The Tay Bac regional Service operates from 0928
to 1115 and from 1155 to 1430 on 4770, 6335 and on
9495; also from 0155 to 0400 on 6335 and 9495,
language being Vietnamese and minority dialects.

The Viet Bac regional Service is from 0225 to 0430
on 6750 and on 8635 and from 1125 to 1400 on 3995
and 6780.

® AROUND THE DIAL
A few interesting stations have been logged recently
on the HF bands, details of these being —

@ AUSTRALIA

R. Australia at 1600 on 7150 with identification, the
world news until 1611 then *“Australian Scene”, all in
English.

® CYPRUS
BBC Limassol at 2115 on 6050 with identification
then programme about space probes in English.

@® SOUTH AFRICA

Radio South Africa at 1600 on 11900 with identi-
fication and a newscast in English followed by “World
Affairs” at 1609 to Kenya, Uganda and Tanzania.

@ PORTUGAL )

Radio Portugal at 0740 on 17880 with “‘Press
Roundup”, identification by YL at 0743 then ““Portugal
Today”, all in English.

@ PAKISTAN - 1

Radio Pakistan at 1532 on 11672 with a newscast
of local events in English read at slow speed. Radio
Pakistan can also be heard in English on 7082.5 with
identification at 2000,

@ PHILIPPINES

AFRTS Tinang at 1034 on 15110 with programme in
English about U.S.A. sports and domestic affairs.
Identification, time check and world news at 1100.

@® JAPAN

NHK Tokyo at 0800 on 17825 with station identi-
fication and a newscast of world events in English
after the French transmission. Also heard in parallel
on 17710, the former channel providing the best
reception here in the U.K.

©® ECUADOR '
HCJB Quito at 0815 in English to Europe, identi-
fication and sign-off at 0830, 9760.
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@ AFGHANISTAN

Kabul at 1130 on 15195 with identification, local
music, a newscast, pops, then programme about the
export of carpets. More local music at 1143 until the
end of the English programme, with a further identifica-
tion at 1155.

@ PAKISTAN -2

Karachi at 1250 on 15520, identification by YL,
local music and songs, 6 pips at 1300 (6 p.m. local time)
further identification then news in English.

QSX
For the Dxer, the following may prove of some
interest —

@ SINGAPORE
Radio Singapore on 5010 at 2238 with light classical
music European-style.

@ MALAYSIA

Penang on 4985 at 2346 with Malaysian by Radio

programme, YL providing English translations.

@® INDONESIA

YDK Palembang on 4855 at 2319, OM with Arabic-

type song till 2323 then YL announcer, local music.

YDR3 Banda Acheh on 4955 at 2316 with Arabic-
like chants till 2322 then YL announcer followed by
Arabic-type music.

@ CHINA

Kunming on 4759.5 at 2256, Chinese music, YL in
Chinese, teletype QRM LF makes things rather difficult
here.

® MONGOLIA

Blagoveshensk on 4975 at 0002 with Chinese-type
music, identification at 0004, OM and YL alternate
in dialect.

@® BOLIVIA

CP70 R. Grigota on 4830 at 0002, LA music with
OM announcer, several identifications by YL at
intervals, full identification by YL at 0015.

©® VENEZUELA

YVMI R. Voz de la Fe on 3375 at 0103, OM with
sports commentary; YVOA R. Tachira on 4830 at
2325, LA music, songs by OM, identification at 2330
and YVMG R. Popular on 4810 at 2303, OM and
YL in Spanish, LA music ads and jingles etc.

@ FEEDER SERVICE?

BBC on 4769 in SSB mode (LSB) at 2300 with news
in English in the World Service, heard many times
recently.

® CLANDESTINE
We end as we began, with news about clandestines.
“Voice of the National United Front of Cambodia”
broadcasts in Cambodian from 0001 to 0200, 0400
to 0500, 1100 to 1200 and from 1300 to 1400 on 4675,
7015, 9985, 10080 and 12006. According to recent
information, has also now added 10120.
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The tuner-receiver is housed in a case which
gives it an attractive appearance

HIS PROJECT IS A SIMPLE 3-TRANSISTOR MEDIUM WAVE

tuner-receiver which is self-contained with its own
internal ferrite aerial and battery supply. The a.f.
output is at low impedance and has a fairly high ampli-
tude, this being as much as 2 volts peak-to-peak with
strong signals. The unit is therefore capable of driving
virtually any amplifier. Alternatively, it can be used to
feed a crystal or high impedance magnetic earphone of
1,000Q or more, whereupon it makes a very useful
personal portable receiver.

For simplicity a t.r.f. circuit has been employed, with
the result that the unit is both inexpensive and easy to
construct. It is reasonably compact and its case mea-
sures 61 by 3 by 2 in.

THE CIRCUIT

The circuit of the tuner-receiver is shown in Fig. 1.
TRI1 is in a reflex stage with pre-set regeneration, TR2
is a high gain common emitter amplifier and TR3 is an
emitter follower with the volume control in its emitter
circuit. All three stages are directly coupled to each
other.

Describing the circuit in greater detail, L1 is the tuned
aerial coil and is wound on a ferrite rod. Signals
selected by L1 and the tuning capacitor VCI are
induced into the low impedance coupling winding, L2.
One end of this winding is bypassed to the lower supply
rail via C2 whilst the other end connects to the base of
TR1. This transistor now functions as an r.f. amplifier
and the signal appears, greatly amplified, at its collector.

Resistor R2 presents a relatively high impedance to
the r.f. signal and a much lower impedance is offered by
C3. In consequence, most of the amplified r.f. signal
passes through C3 to D1 and thence to the base of TR1.
Despite the lack of a resistive return for D1 cathode the
whole circuit offers, in practice, detection of the
amplified r.f. signal and C2 bypasses the r.f. content of
the detected signal. TR1 then carries out its secondary
function of a.f. amplifier and the detected signal
undergoes further amplification, to appear at TR1
collector.

A small amount of the amplified r.f. signal at TR1
collector is fed back to the aerial tuned circuit via CI,
and this gives the stage a certain amount of regenera-
tion. It would seem better, theoretically, to use an r.f.
choke rather than resistor R2. However, a choke here
causes the circuit to become over-sensitive and rather
difficult to control.
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Here the tuner-receiver is feeding into an
external amplifier

TR2 operates as a straightforward common emitter,
audio amplifier. R4 is the collector load resistor and R3
the emitter bias resistor. RS stabilizes the bias condi-
tions for both TR2 and TR1. Since the base of TR1 is’
180° out of phase with the emitter of TR2 the circuit
provides negative feedback but, due to the presence of
C4, the feedback is of a d.c. nature only: Capacitor C6,
connected between the collector and base -of TR2,
reduces its high frequency response. It also fully attenu-
ates any r.f. signals which may find their way to TR2
base via R2.

TR3 is an emitter follower and gives no voltage
amplification, merely ensuring a low output impedance.
This may seem a little unnecessary, but it is just as easy
to use this circuit as it would be to couple TR2 collector
to VR1 by way of a capacitor. There is very little
difference in cost, either. VR1 is the volume control and
it also forms the emitter load for TR3. The output is
taken from VRI1 slider via the d.c. blocking capacitor,
Cs.

Current consumption from the battery is very small
and there is no need for any supply decoupling compo-
nents. S1 is the on-off switch, and it is ganged with VR1.

COMPONENTS

In the prototype, VC1 was one section of a 2-gang
250+250pF air-spaced variable capacitor. However,
any reasonably small component of 250 to 300pF
maximum capacitance may be employed, the main
proviso being that it fits into the 1% in. depth of the case
and does not project backwards from the front panel by
more than 1% in. There are many variable capacitors
which meet these requirements and a suitable type
could be, say, a 192+ 78pF capacitor with both sections
in parallel or a single gang 300pF Jackson Brothers
‘Dilemin’ capacitor.

Miniature disc ceramic capacitors are ideal for C2,
C3 and C6, but there are other types available which
could also be used provided they are miniature types.
Construction will be much easier if these alternatives
have side wire lead-outs, as for printed circuit board
mounting. C1 is not a physical capacitor and is given by
two lengths of insulated wire twisted together.

The ferrite aerial is a ready-made component in-
corporating a 4} in. rod complete with windings L1
and L2, and is available from Amatronix Ltd., 396
Selsdon Road, South Croydon, Surrey, CR2 ODE. The
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Fig. 1. Circuit diagram of the tuner-receiver. Current consumption from the 9 volt battery is of the order of
2.5 mA only

Resistors
(All fixed values £ watt 109,

R1 4.7kQ2

R2 2.7k

R3 1.5kQ

R4 5.6kQ)

RS 270kQ

VRI1  5kQlog, with switch S1.
Capacitors

Cl Twisted pair (see text)

C2 4,700 or 5,000pF disc ceramic

C3 1,000pF disc ceramic

C4 30uF miniature electrolytic, 10 V.Wkg.

Cs 10uF miniature electrolytic, 10 V.Wkg.

Cé 470 or 500pF disc ceramic

VC1 250 or 300pF variable (see text)
Inductors

L1, L2 Medium wave ferrite aerial (see text)

COMPONENTS

Semiconducrors
TR1 BC169C
TR2 BCl169C
TR3 BCl109
Di 0OA91
Socket
SK1  3.5mm. jack socket
Battery ’
BY! 9 volt battery type PP3 (Ever Ready)
Switch-
Sl Part of VR1
Miscellaneous
2 control knobs
Battery connector
Connecting lead with plugs (tuner to amplifier),
if required
Crystal or high impedance magnétic éarphone,
if required

Materials for case
Paxolin for component panel

larger coil is L1 and the smaller coil L2. The lead-out
from L1 which is closer to L2 is that which connects to
the negative supply rail, and the lead-out of L1 which is
further from L2 is that which connects to the junction of
C1 and VCI. The connections to L2 are found by trial
and error; initially, L2 lead-outs are connected into
circuit temporarily as it may be necessary to transpose
them to obtain the correct phase relationship for regen-
550

eration. ,

The potentiometer used for VR1/S1 should be a small
component whose switch tags do not project more than
1} in. behind the panel on which it.is mounted.

The socket SK1 is a 3.5 mm. jack socket. This type of
socket usually has an additional contact which breaks
when the jack plug is inserted. The additional contact is
ignored here.
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Side 6l/4’x 3°

Front 6!/4% 13/4"
d

) 7 :
l// s
L / End
i 234" 134"
,, /
Sl /
A A

5
End

234" 134"

Rear 6!/4' 13/4”

Wooden blocks to which
cover is screwed.
Cover measures 61/4’% 3%

Fig. 2. llustrating the assembly of the case

THE CASE

The case is home-made and, as mentioned earlier,
measures 61 by 3 by 2 in. It is made from material %in.
thick, and this may be hardboard, plywood or Paxolin.
Fig. 2 shows the method of assembly. In this diagram
the panel on which are mounted VR1, VCI and the
output jack socket is referred to as the front panel. The
panel not shown is the cover. The front, rear, end and
side panels of Fig. 2 are secured together with a strong
adhesive such as Araldite. Fig. 3 shows the holes re.
quired in the front panel. Mounting requirements for
variable capacitors vary considerably, and the hole or
holes required for fitting VC1 must be made to suit the
particular component employed.

The cover is removable and is held in position by
three wood screws passing into the wooden blocks shown
in Fig. 2. The two smaller blocks in the corners are
approximately } in. by % in., and the larger block is
approximately 1 in by 2 in. All three blocks are 3 in.
deep only, and they are glued in position with adhesive.

- |.<_2"—.....|'/ L~
I |
Y4 dia I8 dia |
4 '
o > ———0) 0 /
L SK{ VRy VCy 7/8’
Lt = © 64"

Fig. 3. Component positioning on the front pane/.
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The case of the prototype unit was finished by being
covered with a plastic veneer having a wood grain
effect, but any other desired finish can be given accord-
ing to individual taste.

CONSTRUCTION

Apart from the battery and the parts fitted to the
front panel, all the components are mounted on a plain
Paxolin panel of s in. thickness, as illustrated in Fig. 4.
A panel measuring 5 by 2% in. is first cut out from a
larger piece, and then two pieces are cut from this to
give the shape shown in the diagram.

Fig. 4 is reproduced actual size, and the positioning
of the component mounting holes can easily be traced
from this onto the panel. All holes for component lead-
outs and the four holes for the ferrite rod aerial mount-
ing are 16 in. or <% in. diameter. The ferrite rod is held
in place by two loops of thin single core insulated wire
passed over the rod and through the appropriate holes.
The two ends of each loop are twisted together on the
reverse side of the board so that the rod is held down
firmly. It is essential that the wire used here be insulated
and that the core ends of each loop do not touch each
other, as this will then constitute a ‘shorted turn’ and
will prevent the ferrite aerial from working correctly.

l
H
3
g
3
H

H
z
-
s

A view of the components inside the case

Components on the panel are mounted by passing
their lead-out wires through the holes indicated in Fig.
4, the wires then being bent over at right angles on the
reverse side. These are then soldered together as
represented by the broken lines in the diagram. There
are three external connections from the panel to the
positive battery terminal, to the high volume end of VR
track and to the negative supply rail. A flexible insulated
lead about 3 to 4 in. long can be used for each of these
connections. A further single core lead of about the
same length is connected to the collector of TR1 on the
reverse side of the board. This is one of the leads which
form Cl1 and it is not shown in Fig. 4. The non-earthy
lead-out of L1 (the lead-out further away from L2) will
also connect, later, to the fixed vanes of VCI.

551



Mounting hole

Ferrite rod aerial

|
||
|
!
l

L 4 I

12

VRip - VC| —neq. battery clip

5/8*

Ul

/

Mountiﬁg hole '

+ under L Mounting hole

%

34— 1g”

= el

Fig. 4. The wiring layout on the component panel. For clarity the body of TR2 is omitted. The panel is
reproduced full size fof tracing

Three blocks of wood, each 1 in. by 1 in. and % in.
thick are next secured to the inside surface of the case
side, as shown in Fig. 5. They are positioned such that
they take wood screws passed through the three large
holes in the component panel, thereby allowing the
panel to be mounted in the case. Positioning need not
be precise but the dimension marked ‘X’ should be such
as to allow the PP3 battery to be gripped, on its side,
between the block of wood and the adjacent case end.
The blocks are secured in position with adhesive, The
panel should fit quite neatly into place, the large 33 by
14 in. cut-out allowing space for VCI and VR1, when
these are fitted, and the small cut-out allowing space for
the output jack socket. The component panel is not
finally fitted yet.

The components on the front panel are next mounted,
and these are then wired up as illustrated in Fig. 6. The
leads to the battery connector should be sufficiently
long to reach the battery when the latter is fitted later.
The positions of the tags for S1 may differ, with some
components, from those shown in the diagram. It will
save possible trouble later if the requisite tags are traced
through with an ohmmeter or continuity tester before
wiring up. The jack socket should be wired such that the
sleeve of the plug, when inserted, is connected to the
negative supply rail. An ohmmeter or continuity tester
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Front panel
/4
End.__ 'End
T
//
e
/ /
/ /
Rcor/ / /

3 blocks 1% 1’ ¥/8 thick

Fig. 5. The three wood blocks to which the

component panel is secured take up the positions

shown here. Again for clarity the wooden
blocks of Fig. 2 are omitted here
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Component

. .
Sleeve _
—

Twisted with wire from TR,
collector to form C,

Component panel

» Ll

Battery
connector Moving

vyanes

Fig. 6. Wiring of the components at the front panel. The terms ‘sleeve’ and ‘tip” at SK1 refer to the correspond-
ing sleeve and tip of the jack plug which fits into it

The unit with the component board and battery

removed from the case. The three square blocks

to which the board is screwed can be seen on the
inside surface of the case side

may be helpful here also in determining the socket tags
to which connections should be made.

The wire from VCI1 fixed vanes which forms one
section of C1 should be single core insulated.

The component panel may next be screwed in position
and the interconnections between this panel and the
components of Fig. 6 completed. The two insulated
wires which form CI1 are twisted together very loosely
at this stage.

APRIL 1974

TESTING

The unit is now complete and ready for testing. A
testmeter switched to a high current range is inserted in
the positive supply lead and the unit is switched on. If it
appears that no excessively high current is flowing the
testmeter should be set to progressively lower ranges
until it is capable of giving useful readings of currents
up to SmA. With a new battery fitted, the current
consumption of the unit should be roughly of the order
of 2.5mA. If the current reading is considerably differ-
ent from this figure the unit should be switched off
immediately and checked for wiring faults. If a correct
current reading is given, a crystal earphone, a high
impedance magnetic earphone or an amplifier can be
connected to the output. Adjusting VCI should permit a
few stations to be received.

The effect of twisting the two wires which form C1
more closely together can then be checked. If the
constructor is lucky this will cause the received stations
to increase in volume and number. Should the opposite
occur the connections from L2 must be reversed. The
two wires which form C1 should be twisted together as
tightly as possible without the set breaking into oscil-
lation at any setting of VC1. Oscillation is evident as a
loud ‘pop’ followed by a hissing noise. With the unit
adjusted in this way it should be possible in the daytime
to receive B.B.C. Radios 1, 3 and 4 in most parts of the
UK. plus two or three Continental stations. After dark
many more stations will appear.

If the unit is to be used as a tuner for an amplifier or
tape recorder it will be necessary to provide a lead to
connect the two items of equipment together. If this
lead is short it will probably not need to be screened, but
if it is more than a foot or so in length it will be essential
to use screened wire. The outer braiding of this lead
connects, of course, to the jack plug sleeve at the tuner
and, thence, to its negative supply rail. It may be found
that using the unit close to a mains powered amplifier
will cause an excessive mains hum to be heard. This is
due to magnetic pick-up of the field around the ampli-
fier mains transformer by the ferrite rod aerial. If
trouble of this nature is experienced the tuner should be
sited a few feet away from the amplifier.
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TELEVISION AERIAL
ATTENUATOR DESIGN

by L. Simpson

Calculating the values needed for a
750 television aerial attenuator

ELEVISION VIEWERS LIVING IN AREAS WHICH ARE CLOSE

to the transmitter are liable to receive signals of
excessive amplitude. Such signals can cause cross-
modulation between the sound and visionchannelsinthe
television receiver, this being due to non-linearity in the
r.f. or i.f. stages as a result of overloading or the forma-
tion of an excessively high a.g.c. voltage. The cross-
modulation results in sound on vision, in which the
picture content varies in sympathy with the sound and
line lock may be lost on high sound levels, or in vision
on sound, in which the sound is accompanied by a
raucous field buzz.

Unless some form of r.f. gain control is fitted in the
receiver, the cure is to insert an attenuator between the
aerial and the input socket of the receiver. Attenuators
for 75Q aerial inputs can be obtained ready-made but,
since they consist merely of a few resistors, many home-
constructors would prefer to assemble their own.

The only problem that then remains is to select
resistor values which give the desired attenuation and
which also present an impedance of 75Q at both the
input and output sockets of the attenuator. It is essential,
of course, to ensure that the correct impedance is given
at both the input and output of the attenuator, as
otherwise there will be a mismatch to the aerial.

ATTENUATOR VALUES

A suitable attenuator circuit is given in Fig. 1, and it
will be seen that this incorporates three resistors. Of
these, the two series resistors, R1, both have equal
values, whilst the shunt resistor R2 has a different
value. The resistors require values which ensure that,
provided a 752 load is presented to the output socket,
the impedance ‘looking into’ the input socket will
similarly be 75Q.
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AAAAA
Y¥VV LAdL]

750 input QJQ

SAAAA
VYVY

Q—) 750 output

Attenuation factor =n

R = 75(n-1)

n+l

Rj+75
2= i

Fig. 1. Circuit of the attenuator described in this
article, together with equations for resistor
values for different attenuation factors

Any level of voltage attenuation within reason can be
provided by giving the resistors values which are
determined by the equations which appear in Fig. 1
below the circuit. It is first of all necessary to choose the
attenuation factor desired, whereupon letter n is then
made equal to this number. If it is desired to attenuate
the signal by 5 times, i.e. make the output one-fifth of
the input, n is made equal to 5. The next step consists of
working out the value required for R1 from the second
equation and then the value required for R2 from the
third equation.

RADIO & ELECTRONICS CONSTRUCTOR



The manner in which these equations are derived
requires a treatment that is a little too cumbersome and
lengthy for an article of this nature. They were develop-
ed from an equation for 75Q distribution boxes given
by the author in an earlier issue of this journal . *

To illustrate the operation of the equations and to
prove their truth, let us take a few simple examples. To
commence, let us say that we want the attenuator out-
put to be Half the input, so that n becomes equal to 2.
From the second equation, R1 is shown to be 75
multiplied by 1 and divided by 3, or 25Q. R2 is then 100
divided by 1, or 100Q.

Fig. 2(a) shows the attenuator with these values, and
includes the 75Q load presented by the receiver to the
output terminals. The right-hand 25Q resistor and the
75Q load give a resistance of 100 in parallel with the
upright 100Q resistor, so that these three resistances
have a total value of 50Q. The left-hand 25Q resistor is
in series with this, and it can be seen that the desired
impedance of 75Q is presented at the input terminals,
The effective arrangement is as in Fig. 2(b).

R Ry
250 250
- AAA AAA
=Rz Z load
Input = 100n Output 2 750
O
(a)
Ry
25a
AARAA
‘ Yy T
| 2 (Rj+Rot load
vV Input = fRicRe ) 23y
l. — | | - ‘
On = —
(b)

T_M@u% —es

! 3 3 Yax2jav
v Input R2 2 Output =750

=2y
b

AAA

©)

Fig. 2 (a). An attenuator capable of offering an
output equal to half the input voltage
(b). The effect of combining the right-
hand 25 ) resistor, R2 and the load
resistance
(c). Demonstrating that the output voltage
/s half the input voltage

* L. Simpson, ‘Balanced Distribution Boxes’, The
Radio Constructor, July 1972.
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Ry Ry
45n 450
AAAAA AAAAR
Yyyy vy
=R = load
nput Z40a Output = 950
O
(a)
Ry
45n
AAAA Am——
T d - YYYy s — ']
= (R +R5+load
v Input ::( 1772 ) 25y
1 30n ]
(b)
R 215y R
den N o )
Yyvy vyYYy r
5/gx2
Ry = = /8 x ¢/5V
N Input 40n3: Output 5:75:1 & '/4V
1
L
{©)

Fig. 3 (a). A circuit having resistor values which
give an attenuation of 4 times
(b). The right-hand 45  resistor, R2 and
the load have a combined value of
300
(c). The voltage across the output is
one quarter of the input voltage

If a voltage, V, is applied to the two input terminals in
Fig. 2(b), two-thirds of this will appear across the
resistance of 50Q. If we now split this 50Q resistance
back into its original three resistances, we will see that
the 25Q and 75Q resistances allow three-quarters of the
two-thirds voltage to appear across the 75Q load. Thus,
the voltage across the load is three-quarters of two-
thirds of the input voltage, and this works out at half
the input voltage.

Let us repeat the process, saying that this time we
want an attenuation of 4 times. From the second
equation in Fig. 1, R1 is now 75Q multiplied by 3 and
divided by 5. R1 is thus 45Q. From the third equation
we find that R2 is 120 divided by 3, or 40Q. This is
shown in Fig. 3(a). The combination of the right-hand
45Q resistor, the 75 load and the upright 40Q resistor
gives a total of 30Q, as in Fig. 3(b). So, the circuit again
presents an input impedance of 75Q. Two-fifths of the
input voltage appears across this 300 resistance, and as
illustrated in Fig. 3(c), five-eighths of this fraction
appears across the 75Q load. Five-eighths of two-fifths
is one quarter, and so the attenuation has been 4 times,
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- 646 STEREO AMPLIFIER
Part 1

The first of a 2-part series describing the construction )
of a fully solid-state amplifier having continuously
variable treble and bass boost and cut controls.

*x Kk K

SHORT WAVE
REGENERATIVE
RECEIVER

A 3-transistor short wave receiver covering 17 to
4.8MHz for reception of the most popular broadcast
bands. If desired, two additional coils may be
employed, whereupon the receiver range includes
the 80 and 160 metre amateur bands.

*x *x %
I.C. - TRIAC TIMER

Coupling an integrated circuit timer directly to an
a.c. mains triac.

*x *x %

TRANSISTOR GAIN
BRIDGE

A test unit which enables the current gain of
small-signal transistors to be quickly measured.

L S G ¢
PLUS
MANY OTHER ARTICLES
AND

DATA SHEET No. 86
Television Transmission Frequencies
PRICE 22p
Copies may also be obtained direct from the Publi-

shers, 28p including postage. Published by Data
Publications Ltd., 57 Maida Vale, London W9 1SN
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TABLE

Readers may care to check the equations for other
levels of attenuation. However, most other attenuation
factors do not produce resistance figures that are as
readily calculable as those for 2 and 4 times.

The accompanying Table gives calculated values for
R1 and R2 for a range of attenuation factors ranging
from 2 times to 20 times. In practice it should be
satisfactory to use the nearest 5% preferred value, and
these are also shown in the Table. The second column
shows decibel figures corresponding to the attenuation
factors obtained.

TABLE

R1 RI R2 R2
Attenu- | Attenu- | cal- nearest cal- nearest
ation | ation [culated | pre- |culated | pre-
Factor | (db) |(ohms) | ferred |(ohms) | ferred
(n) value value
(ohms) (ohms)

2 6 25 24 100 100

4 12 45 43, 47 40 39

7 17 56 56 22 22
100 20 61 62 | 15 15
15 23.5 66 68 10 10
20 26 68 68 s TS

The aerial attenuator can be made up in practical
form using # watt carbon composition resistors. Wire-
wound types should not be employed because of their
inherent inductance,

Coaxial sockets

Metal case
i I' /'

/

all

Fig. 4. The attenuator may be assembled in a
small metal case. Wiring should be kept as
short as possible

A suitable construction is shown in Fig. 4, in which
the components are housed in a small metal case fitted
with two coaxial sockets. There is no need to mark these
as input and output sockets since, due to the symmetri-
cal nature of the attenuator circuit, either socket can be
used for input with the other providing the output. W
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THE QUASISTER

A Quasi—Stereo
V.H.F.

Tuner

by Sir Douglas Hall, K.C.M.G., M.A. (Oxon)

This unusual design provides reception over the

v.h.f. f.m. band and gives two outputs, one with

treble accentuation and one with bass accentua-
tion

N AN EARLIER ISSUE OF THIS JOURNAL,

the author described a piece of
apparatus which he called the ‘Stereo-
sim’, and which combined a record
deck, a 2-channel stereo amplifier and
an a.m. tuning head which, in con-
junction with the amplifier, gave
quasi-stereo results from local mono
stations.* In the ‘Stereosim’ one
detector and amplifier hatdled middle
and low audio frequencies whilst a
second detector and amplifier handled
middie and high audio frequencies.
The subjective effect given by these
two channels is similar to that obtained
from ‘enhanced’ recordings cut from
an original mono source.

It has been suggested to the author
that it would be worth-while designing
a v.h.f. tuner which would give similar
results, but with the even better
quality that frequency modulation and
the accompanying -wide audio’ fre-
quency range makes possible.

QUASI-STEREO

The ‘Quasister’ is the result. This is
a v.h.f. tuner offering two outputs with
the same type of frequency colouration
as was given in the earlier design, and
these outputs may be applied to any
2-channel stereo amplifier which has
high impedance inputs offering a
sensitivity of not less than about
100mV. Most stereo amplifiers have
high impedance inputs for crystal or
ceramic cartridges, and these should
be suitable. The tuner may also be
employed with the ‘Stereosim’ ampli-

*Sir Douglas Hall, ‘The Stereosim’,
The Radio Constructor, July 1971. An
alternative source for two of the poten-
tiometers employed was noted on page
95 of the Sentember 1971 issue.
APRIL 1974

fier and some brief notes on the
coupling arrangements required here

‘are given at the end of this article.

These are for the benefit of readers
who have built the earlier equipment.
It must be pointed out that a testmeter
offering voltage ranges with a sensitivity

- of 20k per volt is necessary for finally
setting up the present design.

For best results, the ‘Quasister’
tuner has to be used in a fairly good
reception area. It is not at its best in
fringe areas. A factor which must also
be stressed from the outset is that the
quasi-stereo effect given by the ‘Quasis-
ter’ is not the same as true stereo, with
separate and discrete left and right
channels, as is obtained from a super-
het v.h.f. receiver and a stereo decoder.

The circuit of the tuner is given in
Fig. 1: The signal from a swivel based
telescopic aerial is applied to the
emitter of TR! which functions, at
r.f., as a common base amplifier. R1 is
the input load resistor, and the ampli-
fied r.f. signal at TR1 collector is
applied via Cl to the base of TR2
and the tuned circuit given by VCI
and L1. TR2 functions as a common
colector current amplifier at r.f.-and
the signal at its emitter is passed to the
diode D1 for demodulation, after
which the resultant a.f. signal is
returned to the emitter of TR2. This
transistor functions as a common base
amplifier for audio frequencies. The
stage incorporating TR2 and DI is an
example of the author’s ‘Spontaflex’
reflex circuit.

The a f. signal, considerably ampli-
fied by TR2, is built up across R5 and
is fed back to TRI1 base. TRI now
functions as a common collector
amplifier for af. and its output is
passed via R6 to TR3. In company

with the input capacitance of TR3, R6
prevents any remanent r.f. -signal
appearing at the base of this transistor,
TR3 gives a high level of amplification
as a common emitter amplifier and its
output is fed by way of the low value
capacitor C1! to volume control VR3.
Another low value capacitor, Ci8,
couples the slider of VR3 to R15 and
thence to one of the output terminals
of the tuner. RI15 provides further
filtering of any v.h.f. signal voltage
which may be present. The relatively
low values of Ctl and CI18 cause a
marked attenuation of base frequencies,
whilst the treble register comes through
strongly. This output represents one
of the quasi-stereo ‘channels’, and may
be coupled to the right hand input of
the following stereo ampilifier.

SECOND DIODE

Returning to the demodulation
process at D1, a second Jiode, D2,
forms a voltage doubler or ‘pump’
circuit in configuration with DI,
whereupon a further rectified signal
appears across C8. This is fed through
C9 and VR2 to the base of TR4. R9,
VR2 and the two diodes form a
potential divider which sets the base of
TR4 at a suitable level to allow a
collector current of about 500pA to
flow in R10. The small forward direct
current passing through D2 brings this
diode to a sensitive condition. There is
already a small forward current in D1,
which is given by TR2 emitter current.
The additional current which passes
through this diode via D2 does not
upset circuit conditions.

TR4 acts as a common emitter
amplifier. Because of the bypass
capacitor C14, and the negative feed-
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back of higher audio frequencies
given by Cl12, the signal at TR4
collector has strong emphasis in the
bass register. Further amplification of
signal is given by TRS, another
common emitter device. The output
passes through C17 and R14. R13
forms the main output load for TR5
but the inductor, L2, shunted by C15,
gives increased bass amplification, this
rising to a maximum at a frequency
between 50 and 100Hz where these
two components form a broadly tuned
resonant circuit. L2 is the large winding
of a Repanco microphone transformer
type TTS53. The output given via R14
represents the second ‘channel’ and
may be coupled to the left hand input
of the stereo amplifier.

There are, in consequence, two-
outputs from the tuner, one of which
favours the treble register whilst the
other gives more prominence to bass
frequencies. The tuner amplifier pro-
viding the treble output is capable of
offering a greater voltage level, but it is
fitted with a volume control which can
therefore be made to function as a
‘balance’ control. After the two out-
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Fig. 1. The circuit of the v.h.f. tuner

puts have been coupled to a stereo

amplifier, VR3 is adjusted so that the
bass appears to come from the left, the
treble from the right, and the middle
register, as given in particular by the
human voice, from a point towards the
centre. With properly positioned
speakers, and with VR3- correctly

.adjusted, results are extremely pleasing

and a considerable improvement on
the normal mono output.

Dealing further with the r.f. section
of the circuit, TR2 is kept in a state
of gentle oscillation, the capacitor C4
providing an effective tap into the
tuned circuit to give oscillation in the
Colpitts mode. The degree of oscil-
lation is controlled by VRI. Cé
provides decoupling and also over-
comes any tendency towards noise in
VR1 as the latter is adjusted. Synchro-
nous demodulation of the incoming
f.m. signal is provided and the author'
has employed this type of circuit in
previous designs.

Bias current for the base of TRI1
is fed via R5 and VR1, whilst that for
TR2 is set by R3. There is a high level
of d.c. negative feedback, and this

bce

2N4289
Lead-outs

stabilizes operating conditions for the
two transistors.

Some points need to be made next
with respect to components. It is
essential to employ the transistors
and diodes that are specified and to
avoid using so-called ‘substitutes’ or
unmarked devices. The two diodes are
R.S. Components parts and may be
obtained from suppliers handling this
company’s products, such as Elekon
Enterprises, 224a St. Paul’s Road,
Highbury Corner, London, N.1. The
group board is also an R.S. Com-
ponents part, and is described as an
18-way ‘standard group panel’. This
may be similarly obtained from sup-
pliers of R.S. Components parts. The
board is also available from Home
Radio under Cat. No. BTS10. The two
potentiometers VR1 and VR3 were
Clarostat type 37 in the author’s tuner.
These have a body diameter of 13in.
If potentiometers made by an alterna-
tive manufacturer are used, the body
diameter should be reasonably close
to, but not greater than 13}in.

The telescopic aerial is an Eagle
type TA632 which has an extended
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Resistors
(All fixed values } watt 10%,)
R1 390Q

R2 3.9kQ
R3 2.2kQ
R4 2.2kQ
R5 47kQ2
R6 1kQ
R7 10kQ
R8 3.9kQ
R9Y 100kQ
R10 2.2kQ
R11 820Q
R12 390Q
R13 22kQ
R14 100kQ
RI15 100kQ

VRI1 25kQ potentiometer, linear (see text)
VR2 25kQ pre-set potentiometer, skeleton
VR3 2MQ potentiometer, log, with switch S1 (see

text)

Capacitors
C1 1pF silvered mica or ceramic
C2 0.01uF plastic foil
C3 470pF silvered mica or ceramic
4 4.7pF silvered mica or ceramic
Cs5 25uF electrolytic, 2.5 V.Wkg
C6 2uF electrolytic, 10 V.Wkg.
C7 1,000uF electrolytic, 10 V.Wkg,
C8 470pF silvered mica or ceramic
C9 25uF electrolytic, 4 V.Wkg.
C10 25pF electrolytic, 4 V.Wkg.
Cl11 470pF silvered mica or ceramic
C12 4,700pF silvered mica or ceramic

C13 S00uF electrolytic, 4 V.Wkg.

COMPONENTS

Inductors
L1 See text
L2 Primary of microphone transformer type
TT53 (Repanco)
Semiconductors
TRI1 BF167
TR2 BF167

TR3 BC169C
TR4 BC169C

TRS 2N4289

D1 1GPS (R.S. Components)

D2 1GPS (R.S. Components)
Switch

S1 s.p.s.t., part of VR3
Battery

9-volt battery type PP4 (Ever Ready)

Aerial. ) )
Swivel base telescopic aerial (see text)

Miscellaneous
3 knobs
18 way group board (see text)
Epicyclic drive with flange, type 4511/F (Jackson
Bros.)
Battery connectors

Cil4 0.22 uF plastic foil
C15 0.047uF plastic foil

C17 0.01¢.F plastic foil

Cl6 S00uF electrolytic, 4 V.Wkg.

C18 470pF silvered mica or ceramic
VCl1 10pF variable, type C804 (Jackson Bros.)

Flexible spindle coupler
2 brass spindle couplers

1lin. spring clip

1in. insulated spindle
Stereo jack socket and plug (see text)
Plywood, Paxolin, Perspex, etc.

length of 80cm. (or 31.5in.) and a
closed length of 15cm. (or 5.9in.) This
is a swivel based aerial with the added
facility that it is a ‘disappearing’ type,
insofar that the aerial, when closed,
can be passed down through its
mounting bush. Other swivel based
aerials of around the same dimensions
can be employed but these may not
have the ‘disappearing’ facility. Some
small items of hardware are required
for the controls. These include a
small flexible spindle coupler and two
brass spindle couplers. The latter are
available from Home Radio under
Cat. No. DL60. Three lengths of
insulated %in. diameter rod are also
needed. In the author’s case these
were pieces cut from the spindles of
potentiometers used in other projects.
A spring clip is required to take the
PP4 battery, which has a diameter of
lin. This clip is of the ‘tool-clip’
variety and is available from most
hardware stores. Further essential
hardware it. ms are two §in. 4BA bolts
and one 13in. countersunk 4BA bolt.

As a final point concerning the
components, the output socket is a
1in. stereo jack socket of the type
having an open construction,
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CONSTRUCTION

All the components, apart from the
aerial, are mounted on the 18-way
group board. See Figs. 2(a), (b) and (c).
Note that the tags and holes in the
board are numbered in Fig. 2(a). This
enables reference to be made to
individual holes and tags in this
article; the group board does not
itself, of course, carry any numbers,
Before carrying out any work on the
group board a piece of }in. plywood
should be cut to the outside dimensions
shown in Fig. 3(a). The 18-way group
board should be laid on the plywood
panel so that the bottom of the board
is level with the bottom of the plywood.
(This is the bottom as in the view given
in Fig. 3(a).) Mark out hole centres on
the plywood through holes H3, H10
and H13. Drill out the three holes in
the plywood, the two lower holes
being }in. diameter for control
spindles, and the top one slightly in
excess of }in. to take the epicyclic
drive flange. Next drill out the two
4BA clear holes in the plywood panel.
The plywood panel may now be ste
aside for the time being. Next cut out
a piece of Paxolin to the dimensions

shown in Fig. 3(d). Lay the group
board on it so that the top of the board
is level with the op of the Paxolin
(top as in the diagram), and mark out
hole centres through the group board

Side view of the receiver,
with its case removed
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Fig. 3 (a). The plywood panel which
appears at the front of the
recejver
The plywood panel at the
top
The base consists of a ply-
wood panel with a second
panel screwed to it
The Paxolin panel which
foris  the rear of the
recejver

(b).
(c).

(d).

holes H5 and HI16. Drill out the
corresponding holes in the Paxolin
panel, the upper one being 4BA clear
and the lower one %in. diameter. The
4BA clear hole should be lightly
countersunk on one side. Drill out
also the two holes at the bottom
intended for woodscrews. These wood-
screws, when they are later. fitted,
should have a small diameter. A
suitable size is $in. No. 1. )

Next take up the group board and
drill out the four holes H3, H10, H13
and H16 to %in. diameter, and also
drill out the extra small hole indicated.
as H18. The last hole need only be
large enough to take a resistor lead-
out. Break off the inside arms of tags
CL3 and CL4 to avoid fouling VCI,
and the inside arms of tags CRI13
and CR14. The bases of these tags
should be covered with a layer or two
of insulating tape to avoid short-
circuits to the tags of VR 3.

Next fit and wire up the components,
as shown in Fig. 2(b). For clarity,
some of the components are not
drawn to scale. Also, some com-
ponents appear outside the board
edges in the diagram. In practice,
leads should be as short as is reason-
ably possible, and all components
should be within the width of the board
and should not extend away from the
board surface (i.e. towards the reader
in the view of Fig. 2(b)) by a greater
distance than the fixed vane lugs of
VCI. Be careful to avoid short-circuits
between leads. Insulated sleeving may
be used, but it is better to do without
and to rely on careful positioning, as
this approach will result in low inter-
lead capacitance which is quite a
problem in v.h.f. designs. If sleeving
is relied on, there is a tendency for
leads to lie closer together!

When potentiometers of the same
body diameter as those used by the
author are employed, their bodies will
be very close to each other and may
even touch. In the latter case a layer
of thin tape may be interposed between
the bodies to prevent what may later
become an intermittent connection
which could affect receiver operation.
L2 is left hanging on its leads for the
time being. The high inductance wind-
ing is that which connects into circuit.

The shield lead-outs of TR1 and
TR2 are left unconnected. These lead-
outs should be shortened, if necessary,
and positioned so that they do not
make contact with any other wire or
any tag.

APRIL 1974

2l - — 314" - - 2l -
For 4BA bolt
L
b ) T
Y TIMII 1% Csk hole to
olg’ [l 12di take 4BA bolt
1 /
i 3!/8,' t*wide piece
3/4"t;io‘ @ of plywood
] ; d here
(see text) - T screwe; ;
(b)
ﬁ 7 it
| 11/16%
Yg"dia | | I /
\CD 2lg” .
V 238™ (*= 5/8"dia hole
for plug
|
4" L
L T 578" — P .
5. v 4578 A " i

i (c)
Ll'/lof-

For 4‘BA bolt

(a)

Now make coil L1. The former of
this coil is a 2in. length cut from the
outside body of a ‘Bic’ ball-point pen.
Even if a new pen has to be bought the
former will not prove to be expensive!
‘Bic’ pens are available with trans-
parent or yellow bodies, and either is
satisfactory for use here. Do not cut
the former from the body of another
make of pen as the dimensions may be
different. The coil is shown in Fig. 4.
Two +sin. holes are drilled in the
former, each }in. from the end. Take
care whilst drilling, as the plastic
material is rather brittle. Next, 8 turns
of wire are wound on, these being
spaced equally along the former
between the end holes. The wire
should be any gauge between 24 and
28 s.w.g., and imay be enamelled or
bare tinned copper. The 8 turns are
between two end holes on one surface.
The leads then pass through the end
holes, as in the diagram. The leads
projecting from the former should be

8 turns between these points

Y

\ /
Screw holes

(d)

about #in. long, and they are soldered
direct at the holes of tags CRS and
CLS, as shown in Fig. 2(c). The coil
body should be close to the group
board surface.

Also shown in Fig. 2(c) are the other
parts fitted, or wired, on the underside
of the group board. The clip for the
battery is mounted at hole H7, and is
oriented so that the battery is at a
slant, as illustrated. This keeps its
connectors within the width of the
board. Further components wired on
the underside are C16, R14, R15 and
the jack socket. Note that the positive
battery lead passes through hole H15
and that one lead-out of R14 passes
through hole H18. A continuity tester,
or ohmmeter may be helpful in
identifying the tags of the jack socket.

Turn to Fig. 3 again. The plywood
panel in Fig. 3(a) has already been cut
out and drilled. Cut a piece of }in.
Perspex and a piece of thin white card
to the same outside dimensions, and

}16”dia holes

~ 18"

End view

=

Fig. 4. The coil L1 is wound on a section cut from the body of an
inexpensive ball-point pen
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Another illustration of the
receiver components

7/8” 4BA bolt

Flexible ]
coupler

Tuning
knob

—————

m—
=

Epicyclic
drive

‘1Y2'csk 4BA bolt

Perspex Group

board

£y

White card— =

Balance
knob

Plywood | -
{ig-3a ﬁ Lo -
~Hole-for plug
H
/'_—-_ a _ I <3q]
I - Ec

v

74
78" 4BA bolt  Nut Fig.3c

. Fig.3d,

Fig. 5. Illustrating the manner in which the sections of the receiver are
assembled. Components on the group board are omitted for clarity
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drill or cut out holes in these to agree
with those in Fig. 3(a), using the ply-
wood panel as a template.

Cut out the }in. plywood panel
shown in Fig. 3(b). The 4in. hole here
is intended for the telescopic arrial
employed in the prototype. Other
aerials may require a hole of different
diameter. Then cut out a further }in.
plywood panel measuring 2} by 4§in.,
as in Fig. 3(c). Screwed to this, in‘the
position shown in the diagram, is a
further piece of }in. plywood measur-
ing 2} by lin.

Assemble the group board and the
pieces of Fig. 3 in the manner shown
in Fig. 5. Note that the white card is
placed immediately over t.: plywood
panel of Fig. 3(a) after which a nutis
fitted over each %in. 4BA bolts to act
as a spacer. The Perspex panel is then
fitted on the outside. There is no nut
over the Perspex as yet, because
another piece is later fitted over this.
When the receiver has been finally
completed the Perspex panel may be
removed and a wire pointer fitted to the
flange of the epicyclic tuning drive.
The white card may then be marked up
in terms of the local v.h.f. trans-
missions. The Paxolin panel at the rear
is held off from the group board by the
1in. 4BA bolt, three nuts being fitted,
as indicated. The group panel and
Paxolin panel are secured with thin
woodscrews of the type already

mentioned. The epicyclic drive has its.

anchor lug suitably screwed down and
a short length of insulated }in. spindle
appears between it and the flexible
coupler on the spindle of VCI. Two
brass couplers and lengths of }in.
insulated rod are fitted to the spindles
of VR1 and VR3. The inductor L2 is

secured to the baseboard with adhesive.

in a position which leaves full access
to the jack socket.

The aerial is next fitted and wired to
tag CL8.

SETTING UP

The receiver is now ready for setting
up. Set up a testmeter with a resistance
of 20kQ per volt or better to a volts
range which allows a clear reading of
3.5 volts. Clip this across R13 with
positive to tag CR17. Set the slider of
VR2 so that it inserts zero resistance
into circuit. Switch on and adjust
VR2 until a reading of 3.5 volts is.
given.

Now, plug in a stereo amplifier,
turn VR3 to a central setting. and
advance VR1 until the existing low hiss
suddenly becomes louder. This will
probably happen when VR1 is around
three-quarters of full clockwise rota-
tion. Adjust VC1 slowly, keeping the
louder hiss in being by adjusting VR1
as necessary. The three main B.B.C.
stations and the local station, if there
is one, should then come in clearly,
the hiss tending to diminish as the
transmissions are tuned in. The station
will probably appear when the vanes of
VCI1 are rather more than half en-

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 6. Details of a simple case forthe receiver

meshed. Tuning must be accurate for
good quality, and VR1 should not be
advanced further than is necessary or
distortion will set in. Adjust the direc-
tion and length of the aerial for best
results. Any possible difficulties with
hand capacitance can normally be
overcome by careful adjustment of
aerial length. VR3 may finally be
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adjusted, in the manner already
described, for best balance from the
speakers.

CABINET

A simple case can be made up as in
Fig. 6, which is virtually self explan-
atory. The two 1in. plywood side

pieces are glued to the Paxolin front
panel so that their outer surfaces are
flush with the panel edges. The top
panel is then glued to the tops of these
three pieces. The 5in. dimension of
the top panel assumes that the Paxolin
front panel has a thickness of %in. In
practice the dimensions in Fig. 6
should only be taken as a guide, in any
case, and the actual dimensions which
are employed should be those which
conform with the completed receiver.
This method of working takes up
small errors in construction and such
points as ‘the possibility of the ply-
wood employed not being exactly 4in.
thick. The two 4BA clear holes in the
Paxolin front panel can be marked off
from the two 4BA bolts protruding
from the front of the receiver. The case
is secured by positioning it so that the
4BA bolts pass through the holes in
the case front panel. Two dome nuts
passed over the outside of the bolts
then hold the case securely, and present
an attractive appearance. The aperture
for the aerial in the top of the case is
slotted, to provide sufficient freedom
of movement for the case to be fitted
in place. The case may be covered with
Fablon or Contact, as may also the
Paxolin panel at the rear of the
receiver assembly.

The battery current drawn by the
tuner is about 2mA only, and so the
battery will last well. It should be
replaced when frequency drift or a
fall in sensitivity occurs soon after
switching on, as these indicate that its
voltage is dropping.

There should be little difficulty in
making this very eflective tuner, but
the reader is once again advised of the
necessity to use the specified com-
ponents, particularly so far as trans-
1stors and diodes are concerned.

Finally, some notes on the use of the,
tuner with the amplifier section of the
earlier ‘Stereosim’ design. The switch
references which follow apply to the
‘Stereosim’. It will be found helpful

to remove the existing lead from

S1(a)2 to Si(c)2, and from Si(c)2 to
chassis, and to take the two non-
earthy output leads from the ‘Qua-
sister’ to S1(a)2 and S1(c)2. The centre
position of the gram-radio switch,
previously providing an earth con-
nection to prevent break-through of
strong radio signals on gram, now
becomes the position for v.h.f., leaving
the other two positions with their
original functions. A further refine-
ment is to join S1(b)3 to SIi(b)2, so
that the negative feedback tone control
is effective on both channels, with
v.h.f.,, as it is at present with gram,
However, with this tuner external tone
controls should be adjusted with
discretion, and with the ‘Stereosim’
amplifier best results are given with
VR3 of the ‘Stereosim’ fully anti-
clockwise, unless hiss is troublesome
whereupon it may be set accordingly.
With other amplifiers tone controls
should be set for best results, which
will usually be given with the controls
in the ‘flat’ position. |
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SINGLE FREQUENCY
TEST OSCILLATOR

by A. Foord

A thermistor-stabilized Wien Bridge
a.f. oscillator offering an output with
very low distortion

N AUDIO DESIGN WORK A WIDE RANGE OSCILLATOR IS
often used with an oscilloscope to plot the frequency
response of an amplifier. However for straightforward
signal injection purposes a simple single frequency test
oscillator may prove adequate. The oscillator described
in this article was built for such applications, and has
also been used in distortion measurements.

C

R} ~

Co o
High gain
Ry amplifier

Qutput

f(HD) = —
2n/ R|.R2 .C|.Co

Fig. 1. The basic Wien Bridge oscillator

THEORY

The basic Wien Bridge oscillator arrangement of
Fig. 1 is used. Like all resistance — capacitance tuned
oscillators it is essentially a positive feedback amplifier
in which the positive feedback is applied through a
frequency selective network. Here R1, R2, C1 and C2
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form the frequency selective network, which has zero
phase shift and a signal loss of three times at a frequency
dependent on the values in the network, as shown by
the formula in the diagram.

This frequency is the oscillation frequency. R3 and.
R4 form a negative feedback loop which maintains the
overall gain at exactly three times. In the practical
circuit of Fig. 2 the resistor R3 becomes the thermistor
THI.

When the unit is switched on the cold thermistor has
a high resistance, giving a circuit gain of over three
times which allows oscillations to build up. The therm-
istor warms up as it passes current and its resistance
decreases, whereupon the circuit gain is maintained at
exactly three times and the amplitude of oscillation is
controlled.

CIRCUIT
In Fig. 2 a three-stage amplifier is used. Transistors

TR1 and TR2 are in common emitter stages, while

TR3 is an emitter follower to drive the thermistor, the
output and the frequency selective network. Although
the nominal frequency is 1kHz, the ganged potentio-
meter, VR1(a) (b), allows a two-to-one variation around
this value.

Capacitors C3 and C4 should have a tolerance on
value of 24% or less. Close. tolerance capacitors are
available in polystyrene or silvered mica. If necessary,
C3 and C4 could each consist of two close tolerance
5,000pF silvered mica capacitors in parallel. An
equivalent for the R53 thermistor is the R.S. Compon-
ents thermistor type TH-B18.

The oscillator gives a maximum output of 1.3 volts
r.m.s. with an open-circuit load. Total harmonic
distortion is 0.016%, and nominal supply voltage is
18 with a maximum of 24 volts. Current consumption
at 18 volts is approximately 13mA: The frequency
range is 800Hz to 1.6kHz.

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 2. The complete working oscillator circuit
7 Capacitors
COMPONE NTS Cl 20uF electrolytic, 25 V.Wkg.
C2 10pF electrolytic, 16 V.Wkg.
Resistors C3 0.01pF, 289%
(All fixed values } watt 5%) Cc4 0.01pF, 23%
R1 22k$2 C5 20pF electrolytic, 16 V.Wkg.
R32 10kQ C6 201 F electrolytic, 16 V.Wkg.
R3 10kQ2 C7 10pF electrolytic, 16 V.Wkg.
R4 10kQ
RS 22kQ Transistors
R6 10kQ TRI BC109
R7 820Q TR2 BCY7I1
R8 1.5kQ TR3 40361
R9 3.9kQ
R10 10kQ Thermistor
R11 8200 THI R53
Ri2 10kQ)
R13 560Q Miscellaneous
VR I(a) (b) 10k | 10kQ dual gang potentiometer 2 coaxial sockets
linear 2 knobs
VR2 5kQ potentiometer, linear 18 volt supply

POSSIBLE MODIFICATIONS

Although originally designed as a single frequency
test oscillator with a total harmonic distortion of less
than 0.1%, the circuit can be used over a wider range if
required. If all the capacitors other than C3 and C4 are
increased in value by a factor of five times and suitable
timing components are used in the VR1(a) (b), R3, R4,
C3 and C4 positions, then a frequency range of 10Hz
to 100kHz in decades is possible. The values for VR 1(a)
and R3, and for VR1(b) and R4, should be chosen so
that the maximum does not exceed 110kQ and the
minimum is not less than 1kQ. Suitable values, for
example, would be 10kQ in the potentiometer and 1kQ
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in the series fixed resistor, 50kQ in the potentiometer
and 4.7kQ in the series fixed resistor, or 100kQ in the
poteatiometer and 10kQ in the series fixed resistor.
Naturally, in each case the values of VRI1(a) and (b)
would be equal, as would the values of R3 and R4.
The capacitances required in C3 and C4 for a given

frequency range may be calculated from the formula.
The total harmonic distortion will rise at frequencies
below 1kHz due to the charactefistics of the thermistor.
In conclusion, it may be stated that the circuit of
Fig. 2 has proved useful for simple testing purposes
where the cost of more elaborate equipment cannot be
justified. |
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This month Smithy the Serviceman,
together with his able assistant, Dick,

takes a further

look at transistor

television circuits. They examine in

particular the advantages of video a.c.

couplings and beam limiting diodes in
625 line monochrome receivers

‘1 VE BEEN THINKING.”

Carefully,~ Smithy peeled the
wrapping paper from a pork pie. He
placed the paper in the waste bin at his
side and then took a gargantuan bite
from the pie. Masticating steadily he
turned a solemn gaze on his assistant.

*“Yes,” repeated that worthy. *“I’ve
been thinking.”

Smithy swallowed, then took a
further enormous bite from the pie.

“Well, there we are then,” con-
tinued Dick. “What I'm trying to say
is that I’ve been thinking.”

The Serviceman’s jaw moved ryth-
mically and, after a due period, he
once more swallowed. Again, he bit
into the pie.

A.C. COUPLING

“Ye gods,” snorted Dick irately, as
he watched the busy movement of
Smithy’s mouth. “l can’t get any
sensible conversation in this darned
place at all. 1t’s like talking to an old
cow who’s chewing the cud all the
time.” ]

The comment galvanised Smithy
into speech.

“Hey,” he spluttered, “don’t be so
disrespectful. I’'m still the guv’nor
round here, you know.”

“And a darned messy guv’nor you
are, too,” retorted Dick critically.
“Blimey, you’ve just shot about a
pound of half-chewed pie over your
trousers.”
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Smithy looked down, saw a large
piece of the pork pie lodged near his
knee, picked it up and popped it back
nto his mouth.

“Honestly, Smithy, you’re just
revolting. How much longer are you
going to be eating that repulsive pie
of yours?”’

“Last few bites coming up now,”
said Smithy indistinctly.

Dick waited impatiently whilst
Smithy finished the pie. With an air of
intense satisfaction, the Serviceman
picked up his battered tin mug and
drank deeply of its contents.

“Ah, that’s better,” he remarked,
smacking his lips. *““Now what’s all this
about you thinking?”

“Stap me, you can remember back
as far as that?”

*“Of course 1 can. I was just con-
centrating for the. moment on my
lunch.”

“I’ll say you were. Anyway, what I

was thinking about was something:

that cropped up during the last gen
session we had together. We were
talking then about single standard 625
line monochrome TV receivers and
you said that it was very common
practice for these to have a.c. coup-
lings between the video output tran-
sistor and the picture tube. That is to
say, couplings by way of a capacitor
instead of a direct d.c. connection. We
never used to have so many a.c.
couplings in the old 405 line sets and

I’ve been wondering whether there’s a
particular aspect of 625 line reception
that makes them more desirable in 625
line sets.”

Smithy considered his assistant’s
remarks.

“Well,”” he said after a moment’s
thought, *““there is one obvious differ-
ence between 405 line operation and
625 line operation which would quite
definitely make a.c. video coupling on
625 lines a good thing. This has to do
with the basic fact that the 625 line
system uses negative vision modula-
tion, whilst the 405 line system has
positive vision modulation.”

“Hang on a jifty,” said Dick. “Let’s
get these modulation schemes sorted
out first. On 405 lines the transmitted
signal increases in amplitude as the
picture brightness increases. But on
625 lines the signal amplitude de-
creases as picture brightness increases.”
(Fig. 1.)

“That’s right,” confirmed Smithy.
“With 405 lines, peak white corres-
ponds to maximum signal strength.
But on 625 lines peak white corres-
ponds to minimum signal strength
which, with the British system, is
20 per cent of maximum amplitude.”

“Fair enough,” commented Dick.
*“Let’s go on from there.”

“Okey-doke,” said Smithy obliging-
ly. *“We can start off by considering
a video output stage whose input is
directly coupled to the vision detector
and whose output is directly coupled
to the cathode of the picture tube.
Let’s say, first of all, that it’s handling
a 405 line signal. You can think of the
direct coupling to the tube as a simple

Peak white level

100°)
Signal = /oBlonking

amplitude _level Sync
*3o°/° | pulses
G L
405 lines
Sync pulses
I Blanking
~level
Signal '000/0| Peak
amplitude | 77% white
level
ot t 120K

625 lines

Fig. 1. The waveforms of the

405 and 625 line signals.

Essentially, maximum signal

amplitude corresponds to

peak white on 405 lines and

to sync pulse tips on 625
lines
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Fig. 2 (a). Circuit conditions at a video output stage handling the
405 line signal and having a direct coupling to the
picture tube cathode
(b). In the absence of signal the collector voltage takes up a
potential corresponding to minimum signal level

direct wire connection. Now, picture
tube brightness goes up as the picture
tube cathode goes negative. All right?”
(Fig. 2(a).)

“Yes, I'm with you up to now.”

“Right,” said Smithy briskly. **Well,
with 405 lines an increase in signal
amplitude means that the picture tube
cathode goes more negative. The sync
pulses will take the tube cathode
positive and, ideally, into cut-off, so
that there is no cathode ray beam at all
during the retrace period between
lines. Now, what happens if, for some
reason, the video signal disappears?”’

*“You mean if, say, the transmitter
goes off the air?”

“Yes,” confirmed Smithy, ‘“‘or as
occurs if the set happens to be switched
to a dead channel, or if the aerial plug
gets pulled out, or anything like that.”

WHITER THAN WHITE

Dick pondered for a moment.

“Why,” he remarked, ‘‘the output
from the video output stage will take
up a voltage equivalent to zero signal.
It will go slightly positive of the voltage
it took up in the presence of sync pulse
tips.” (Fig. 2(b).)

“And the picture tube?” Smithy
prompted him gently.

“Well,”” said Dick, frowning, “‘since
the sync pulse tips took the tube
cathode past the cut-off point, the
video output voltage corresponding to
zero signal will take it just a little
further beyond cut-off.”

“Exactly,” commented Smithy. “In
other words the picture tube screen will’
simply go black in the absence of
signal. In practice . we know that this
doesn’t always happen on 405 lines,
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partly because viewers don’t set up
their contrast and brightness controls
correctly and partly because many of
the old single standard 405 line sets
had partial d.c. rather than full d.c.
couplings to the tube. But, even when
these things are taken into consider-

Supply +

ation, the tube screen would at least
show a low grey level in the absence
of signal. Let’s next take a look at the
same set of circumstances with a 625
line signal. Assume once again that we
have a video output stage which is
directly coupled to the cathode of the
picture tube. What happens this time
when the video output stage is hand-
ling a 625 line signal ?”’ (Fig. 3(a).)

1’1l be the same as with 405 lines,”
said Dick. “‘Increasing picture bright-
ness in the video signal will take the
picture tube cathode negative and the
sync pulses will take the cathode
positive, beyond cut-off. Just the same
as on 405 lines.”

“Right,” confirmed Smithy. *‘In
this case, however, quite a different
effect will be given if the video signal
ceasas. Since peak white on 625 lines
corresponds to minimum video signal
amplitude, absence of video signal
will cause the video stage output to
go even more negative than peak white.
The result will be that we’ll get a blank
raster on the tube that is white overall,
and which is actually brighter than the
brightest part of any scene which was
reproduced when the signal was
present. We'll get a voltage at the tube
cathode which can be described as
being ‘whiter than white’.” (Fig. 3(b).)

“Blimey,” commented Dick. “I’d
never looked at it like that.”

“Well, thar’s what happens,” said
the Serviceman. *“This means that, in
the absence of signal, the tube screen
in the directly coupled 625 line receiver
is going to go brightly white all over,
with the result that the tube will draw
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Fig. 3 (a). The same waveform is produced when the video output
stage handles a 625 line signal, but the positions of
maximum and minimum signal level are reversed

{b). When the input signal is removed, the video output
collector assumes a potential equal to minimum signal

level
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a correspondingly high current from
the e.h.t. supply. This currenc is bound
to be quite a bit greater than that which
flows at any time when the 625 line
signal! is present.”

“This business of the video output
going ‘whiter than white’ in the absence
of a signal is still a little bit difficult
to take in,”” commented Dick.

“Visualise the set-up between the
vision detector and the video output
point,” suggested Smithy. ‘“Now, as [
told you in our last session, in trans-
istor TV’s there’s usually an emitter
follower between the vision detector
and the video output transistor. The
video output transistor is connected
as a common emitter amplifier, which
means that the signal at its collector
has oppcsit.: phase to that at its base.
At the same time the emitter follower
output has the same phase as its input.
Next, let’s say that there are direct d.c.
couplings all the way between the
vision detector and the video output
point, and imagine the set-up which is
required if we were to handle a 405
line signal. The vision detector would
be connected so that the rectified
signal was taken from its cathode.
The rectified signal would then go more
positive as signal amplitude increased,
which 'is what we want here, since the
phase inversion in the video output
stage would cause the tube cathode to
go negative as picture brightness went
up. For 625 line reception the vision
detector would have to be turned
round, and the rectified signal would
be taken from its anode. This time the

rectified signal would go more positive’

as signal amplitude decreased.” (Figs.
4(a) and (b).)

“The emitter follower doesn’t re-
verse the phase of the signal from the

Emitter
foliower

Vision <
detector =

Last vision
LF. transformer

405 lines

(a)

(1}

vision detector,” said Dick musingly.
“But the video output stage does.
Whereupon we once again have the
video output collector going negative
for increasing picture brightness. And
to an even greater negative voltage if
the picture signal ceases. Yes, I think
I’ve got the idea now, Smithy.”

“Good,” said the Serviceman. “The
video output stage bias conditions
would have to be different for the two
cases. With the 405 line set-up the
video output transistor would need to
be biased so that it was nearly fully
off under no-signal conditions, whilst
with the 625 line set-up the video
output transistor would have to be
biased so that it was approaching
being fully hard on in the absence of
signal.”

“Ah,” remarked Dick, his expression
suddenly brightening, *‘that bias busi-
ness is the clincher! Now I fully
understand what happens.”

*Good show,” said Smithy. “You
can now see that if, on 625 lines, the
video output stage is directly coupled
to the picture tube cathode, the screen
will be bright white all over in the
absence of signal. This won’t damage
the tube but it will mean that a heavy
current demand is placed on the e.h.t.
circuit which supplies its final anode.
The e.h.t. circuit should be able to
stand up to this extra current for a
reasonable length of time, but it might
well be asking a lot of it if the period
were extended. Say, for instance, you
went to bed and forgot to switch the
TV off at night-time. It would then be
running with an exceptionally bright
screen all the time that the transmitter
it was tuned to was off the air.”

*“] can visualise,” put in Dick, “all
other sorts of situation where a TV

level

To picture
tube cathode

A
Vision <
detector 2

Last vision
LF. transformer

Zero signal +

could run for long periods without an
input signal.”

“Exactly,” agreed Smithy. “Any-
way, the problem of a very bright
screen in the absence of signal doesn’t.
arise if there is an a.c. coupling to the
picture tube cathode. This cathode
would normally be biased so that in the
absence of signal the tube gave a
raster at about half peak white value.
When a signal was present, the a.c.
coupling capacitor would then charge
up such that the average voltage level
of the signal was equal to the biasing
level, and the picture would be repro-
duced in the usual manner.” (Fig. 5).

**And,” added Dick, “*all that would
happen when the input signal ceased
was that the whole raster would stay
at around half peak whiteness. Which
the e.h.t. supply could cope with quite
happily for very long periods of time.”

*“That’s it,” confirmed Smithy. *“Not
all sets have this a.c. coupling. Some
sets, for instance, have what is effect-
ively d.c. coupling by way of a beam
limiting diode which prevents the tube
cathode from going too far into the
‘whiter than white’ state.”

With these words, Smithy reached
towards the back of his bench and
produced a paper bag. From this he
extracted a Swiss roll, the cellophane
wrapping of which he pulled back.
He took a large bite into the roll.

“What’s this business with beam
limiting diodes?” queried Dick. “And
for goodness sake what are you eating
now?”’

Smithy attacked the Swiss roll with
gusto.

“This is my afters,” he said, in a
muffled tone. *‘l like to have a sweet
following the main course.”

“I’ll bring the cheese board round

To picture
tube cathode

625 lines

(b)

Fig. 4 (a). Waveform polarities relative to zero signal level in a directly coupled 405 line video amplifi
; / ! plifier
(b). With 625 lines the waveforms have the same polarities but the zero signal level point differs
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Fig. 5. A typical basic circuit
incorporating an a.c. coup-
ling between the video out-
put transistor collector and
the picture tube cathode.
Component values are repre-
sentative  of commercial
practice

in a minute,” commented Dick sarcas-
tically. “Or, perhaps, Sir would like
me to hover around playing Hun-
garian music on my violin?’

Smithy made no answer and pro-
ceeded to make huge inroads into the
roli,

“You’re supposed to cut slices off
a Swiss roll and eat them from a plate,”
commented Dick disdainfully. ‘‘Any-
way, what’s this business about beam
limiting diodes?””

**Hang on a bit,” replied Smithy.

He squashed the roll flat, took a bite
across its entire width, theén held the
remainder out to examine it. About
half the roll had disappeared. Satisfied,
he folded the cellophane wrapping
back over its edge and opened a
drawer in his bench. From this, he
took out a rubber band which he
snapped neatly around the end of the
roll, thereby holding the cellophane in
posttion.

Carefully, the Serviceman placed
the remainder of the roll on the shelf
above his bench, beside his signal.
generator.

“That,” he remarked contentedly,
“will do to finish off my lunch to-
morrow.”

*“At least,” commented Dick, “you
might have put that Swiss roil on the
shelf so that its flat end pointed out
into the room. The end that’s pointing
out now is all concave and semi-
circular with teeth-marks on it. It
looks disgusting.”

“Nonsense, boy,” retorted Smithy.
“What was it you were raving on about
just now?”

“I wanted to know what these beam
limiting diodes are all about.”

“Did you now?” replied Smithy.
“Well, I’ll have to see if I can help you
a bit there.”
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The Serviceman took another enor-
mous draught of tea from his mug,
and then walked over to the filing
cabinet which held the service manuals.
He selected one and then checked its
circuit.

**Ah yes,” he said. “This represents
a good example. Come over to my
bench and I’ll show you a typical beam
limiting diode circuit.”

As Smithy returned to his bench,
Dick picked up his stool and walked
across the Workshop with it. He settled
himself comfortably whilst Smithy
placed the manual on the bench. The
Serviceman indicated a section of the
circuit in the manual. (Fig. 6).

*“Now, here we are,”” he commented.
“This is a typical example of a beam
limiting diode circuit in a 625 line
monochrome receiver. The diode is a
silicon type and it’s connected between
the video output collector and the
cathode of the picture tube. As you
can see, it has a 0.2uF capacitor across
it. There is also a cathode bias resistor
of 330kQ between chassis and the
cathode. If there were no external
connections here, the normal cathode
current of the tube would cause a
voltage to be dropped across the 330kQ
resistor. Its actual value would depend
upon the other tube supply potentials
and the setting of the brightness
control, but for the purpose of expian-
ation, let’s say that the voltage is
80 volts.” ]

“In other words,” said Dick, “if
no external connections were made to
that tube cathode, it would settle down
to a potential which is 80 volts positive
of chassis.”

“That’s right,” said Smithy. ““The
actual voltage figure will also vary for
different makes of set, but 80 volts
should be a reasonably representative
figure. Let’s next look at the circuit
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Fig. 6. A coupling circuit
incorporating a beam limiting
diode between the video
output collector and the
cathode of the picture tube
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whilst the video output stage is hand-
ling a 625 line signal. With a standard
mains-driven set, the video waveform
at the video output collector could well
be of the order of 60 volits peak-to-
peak. We arrange things such that,
with contrast and brightness controls

-properly set up, the collector of the

video output transistor is always
positive of the 80 volt potential which
the tube cathode could otherwise take
up, and with peak white taking the
cathode very close to but not beyond
that 80 volt potential. Since the video
output collector is always more posi-
tive than the 80 volt figure we can make
the assumption that the diode between
the collector and the tube cathode is
always conducting, thereby giving us
an effective d.c. coupling between the
collector and the tube cathode. Ideally,
the sync pulses would take the tube
into cut-off and, as I said just now, the
peak white signal amplitude would
take the tube cathode close to, but
not beyond, its natural 80 volt figure.”

_“‘That seems fair enough,” remarked
Dick. “If we say that the series diode
is conducting all the time we then have
a true d.c. coupling to the tube
cathode.”

“Correct,” said Smithy. “Let’s next
see what happens when the video
signal is cut off. The video output
collector will take up the ‘whiter than
white’ potential and this will be lower
than 80 volts above chassis. If the diode
were not in circuit the collector would
then pull the tube cathode negative by
this amount, giving the very bright
blank raster we referred to earlier.
But, with the diode in circuit, all that
happens is that it becomes reverse
biased and the cathode potential
cannot fall below the 80 volt natural
figure. Thus, the tube screen goes up to
full brightness but not to an excessive
brightness. The diode will also, inci-
dentally, prevent the flow of excess
e.h.t. current if the brightness control
happens to be set too high. Another
mode of operation can be given in

which the whiter parts of a video

signal take the diode into non-
conduction, with the result that these
sections of the signal are a.c. coupled
to the tube cathode by the 0.2uF
capacitor. The blank raster given in
the absence of signal will then be less
bright than the peak white level.”

A.C. COUPLING CAPACITOR

“Is that,” asked Dick, *‘the main
purpose of the 0.2uf capacitor?”’

*It has another more important
function,” replied Smithy, *‘and that is
to provide a low impedance coupling
during periods in the signal when the
diode is reverse biased. 1 assumed just
now that the diode is always conduct-
ing when the video output collector
is positive of the 80 volts level. How-
ever, this is not the case when the
picture information causes the video
output collector to go very rapidly
from a positive to a negative level.
Sudden swings in this direction are
carried to the tube cathode by the

0.2pF capacitor and not by the diode.
Don’t forget that the cathode of a
picture tube can have a capacitance
of around 3pF or so to its heater,
which is at chassis potential so far as
video frequencies are concerned.”
(Fig. 7.)

“Well?? i

“In consequence,” said Smithy, “if
you just had the series diode on its
own that self-capacitance would pre-
vent the cathode from going rapidly
negative in step with the video output
collector. All that would happen
would be that the diode would become
reverse biased and the cathode poten-
tial would fall at a rate given by the
3pF cathode to heater capacitance
discharging into the 330k cathode
resistor.”

“Here, come off it, Smithy. Don’t

ot Picture
Ll tube
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‘collector 1
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330kn§§ Heater
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Fig. 7. The operation of the

beam limiting diode circuit

takes into account the stray

capacitance (typically 3pF)

which exists between the

picture tube cathode and the
heater

tell me that a capacitance of 3pF is
going to slow things up all that
much!”

“Won’t it?” retorted Smithy, stung
by his assistant’s disbelief. ‘“All right
then, what’s the discharge time
constant of 3pF and 330kQ7”

“It’s «ae time,” replied Dick prompt-
ly, ‘‘taken up by the 3pF capacitor
in discharging to 37 per cent of its
initial value.”

“Yes, I know that,” said Smithy
impatiently, ‘““but what is it in actual
microseconds?”’
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*“Blimey Smithy, have a heart,”
protested Dick. **When I work out
time constants 1 never go beyond
‘ohms, farads and seconds!”

Smithy sighed.

*Fair enough,” he replied resigned-
ly. *“Using the units you’re familiar
with, the time constant of 1 ohm and
1 farad is 1 second. But it’s usuaily
easier to work in megohms and micro-
farads and so we can also say that the
time constant of | megohm and 1
microfarad is 1 second. This must be
true because we’re multiplying the ohm
by a million and dividing the farad by
a million. A picofarad is the same as a
micromicrofarad, and in fact that’s
another word for the unit, and so the
time constant given by | megohm and
1 picofarad is 1 microsecond. Okay ?”

“Yes, 1 think so,” said Dick doubt-
fully.

“Pve divided the microfarads by a
million and the seconds by a million.”

“Ah yes,” said Dick, his brow
clearing. ““l see it now.”

“Good,” remarked Smithy. “We’ve
got 3pF here together with 330kQ,
which is a third of a megohm, rough
check, and so the time constant works
out at about | microsecond.”

““Is that so very siow?”’

“Of course it is,” snorted Smithy.
“*Dash it all, Dick, the lowest frequency
gratings in the 625 line colour test
card are at 1.5MHz, which means that
a whole cycle at this frequency, along
each horizontal line on the tube screen,
takes up less than | microsecond. If
you had a time constant of more than
1 microsecond at the tube cathode, you
wouldn’t get even these gratings
rzsolved.”

“Blimey,” said Dick, impressed. *‘1
hadn’t realised that a capacitance. of
only 3pF could cause so much
trouble.”

“Fortunately,” said Smithy, ‘it
doesn’t when the 0.2uF capacitor is
connected across the beam limiting
diode. What happens then is that when
the video output collector goes quickly
positive, it is the diode which offers
a low impedance path to the picture
tube cathode, and when the video
output collector goes quickly negative
it is the 0.2uF capacitor which provides
the low impedance path to the tube
cathode. And that is pretty well all
there is to tell you about the beam
limiting diode circuit.”

“Well,” said Dick, ‘‘you’ve certainly
cleared it up very nicely.”

“No more questions?”

*“None at all,” replied Dick. “In
fact you seem to have covered every-
thing I can possibly think of.”

*Good,” commented Smithy,
pleased. *‘It’s pleasant to think that,
for once, you’ve run out of technical
questions!”

EXPIRED DATES

Dick got ready to leave Smithy’s
bench, then glanced up at the half-
consumed Swiss roll on the shelf
laongside the signal generator. It
presented a lacerated end depicting
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a jam spiral of markedly elliptical
form.

“*That Swiss roll looks horrible,”
commented Dick, reaching up. “Pm
going to turn it round.”

He picked up the roll, idly glancing
at its cellophane wrapping as he did so.

*“Hallo,” he remarked, ‘“what’s
this?”
*“What’s what?”

“The printing on this cellophane.
1t says ‘Sell by 4th February’.”

“Well ??

Smithy’s voice betrayed a worried
undertone.

“Blimey, we’re well into April
now, Smithy. That roll should have
been eaten a couple of months ago.”

Dick spied the wrapping from
Smithy’s pork pie in the waste bin and
quickly fished it out.

*“Gosh, this is worse. The wrapping
paper here says ‘Sell by 11th January’.”

Smithy grabbed the paper feverishly
and examined it closely.

*“Ye gods, so it does. That pork
pie was getting on for three months
old, and I've just gone and eaten it!”

A colour television engineer, looking

at Smithy’s face at the moment,

would have diagnosed alinost complete
failure of the red and blue drive
circuits.

“Where did you get that pie and
Swiss roll, Smithy ?”

“At Joe’s Caff,” groaned Smithy
hopelessly. 1 bought them on the
way to work.”

*“Then you were asking for trouble,”
commented Dick briefly. “Nobody
buys things like that at Joe’s Carl.

They say he incubates peniciilin
cultures in his meat pies for the local
hospital.”

““Food manufacturers shouldn’t

darned well date-stamp their products
like this,” complained Smithy wretch-
edly. “In the old days you just scoffed
their stuff without any worries and
that was all there was to it. Putting
date-stamps on food is interfering with
Nature.”

Dick turned a clinical glance on the
stricken Smithy.

*“Is there anything I can get you?”

There was no reply.

**Sodium bicarb?”

“*No thanks.”

~Some grass?”

*Grass?”’

**Dogs eat grass when they feel sick.”

;l don’t feel sick. 1 just feel poison-

**Ah, a stomach pump, then.”

The Serviceman’s eye fell on his
tin mug.

“That,” he exclaimed desperately,
“is what 1 need. Make up some more
tea, Dick, pints of it!”

And thus it was that Smithy was
able to neutralise whatever substances
he had unwittingly ingested, having
been warned, albeit aimost too late,
of their possible noxious content.
For Smithy had utter faith in tea as the
sovereign remedy for all ills.

And we all know what faith can do.
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I always look upon the 240 volt a.c.
mains which wanders around our houses
as being a source of quite definite
danger. What is more, it imposes on
those of us who are technically minded
a moral responsibility to ensure that all
mains-driven equipment is reliably
maintained and, where applicable,
properly earthed.

To give an example of what can
occur, an aunt of mine complained to
me recently that her electric smoothing
iron gave her a ‘tingling sensation’
whenever she touched its metalwork
whilst it was switched on.

NO EARTH

Rather to my horror, she said that
she had been experiencing this tingling
effect for quite a few months. Since she
uses the iron in a kitchen which is fitted
with a large gas oven and a sink with
cold and hot water taps, all offering
low resistance earth points so - far as
shock is concerned, there was a good
chance that the iron metalwork had
become live and that, up to the time
she was telling me about the trouble,
she had had the good fortune not to
touch the metalwork of the iron with
one hand and any of the many earthed
objects in the kitchen with the other. 1
told her not to use the iron any more
until I’d seen it and 1 popped over to
have a look at it that very evening.

I felt a certain easing of mind when I
saw that the flex of the iron was termi-
nated in a standard 13 amp B.S.1363
3-way plug. It was, at least, ‘officially’
carthed. There are still far too
many smoothing irons knocking
_around which are simply plugged into a
2-way bulb holder and have no earth
connection at all.

1 had my meter with me and I soon
found that there was no continuity at
all between the earth pin of the plug
and the metalwork of the iron. As it
happened, the live and neutral wires
were fully isolated from the metalwork
and so the tingling must have been just
the result of capacitive leakage, mainly
between the element and the sole of the
iron. Further checking revealed the
cause of the fault: the earth terminal
screw and nut on the iron itself were
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simply not in electrical contact with
the metalwork at all.

The reason for this state of affairs
soon became apparent as 1 dismantled
the iron. The earth terminal screw
passed through a steel plate at the rear
of the iron, and both of these had
rusted so badly that the screw and its
nut had become completely insulated

from the steel plate.

Now, here was a problem. If all the
rust were cleaned away from the steel
plate and a new bolt of suitable size
fitted, then there would be an earth
connection once more. But for how
long? Once it had commenced rusting
that steel plate was bound to continue
rusting and, no matter how tightly the
new earth terminal was fitted, the rust
would inevitably creep over the steel
plate surface under the bolt head and
nut and break the earth connection
once more. 1 could, perhaps, fit spring
washers with points which would dig
into the bolt head, the nut and the
steel plate, but even this idea didn’t
appear to me to be particularly
attractive as a long term solution.

DILEMMA

This is one of those dilemmas
which raises the moral responsibility I
mentioned at the beginning. 1 could fix
the iron for the time being but would
then have the nagging feeling that,
after a year or two, the earth connec-
tion could once more become open-
circuit. An internal short-circuit to the
metalwork would not then blow the

.fuse in the plug and could cause the

iron to become quite literally a death-
trap.

Fortunately my aunt, whilst not
understanding the technicalities of the
situation, was quite prepared to accept
the fact that the iron was potentially
dangerous. Much to my relief she went
out next day, bought a brand new iron
and consigned the old one, which had
admittedly given many years of good
service, to the dust-bin. My reputation
as a repairer may not have been en-
hanced by this incident but the out-
come certainly saved me quite a little
worry!

Some people may think 1 am a bit

too fussy about electrical safety, but 1
have had one or two very nasty shocks
myself from the ordinary mains supply
and 1 didn’t like them one little bit. 1
have also encountered an incident
where a man was electrocuted whilst
using an unearthed electric drill on a
corrugated iron roof. Perhaps the most
hair-raising story 1’ve heard occured
some years ago. A young man took an
a.c./d.c. mains radio with a live
chassis and with the wave-change knob
missing into the bathroom. Whilst he
was actually in the bath he attempted
to turn the metal wave-change switch
spindle with a pair of uninsulated pliers
and was, of course, killed instantly.

The 240 volt mains supply is deadly
dangerous and it is foolhardy to pre-
tend that it is not. Remember that
there must always be two points or
areas of contact to produce a shock,
one being at a mains live potential and
the other being earth or the mains
neutral. A concrete floor, incidentally,
offers a connection to earth that is, so
far as shock is concerned, nearly as
low in resistance as an earthed metal
surface. When working on a concrete
floor, or out in the open, never rely on
the fact that you are wearing rubber or
plastic soled shoes. These can easily
become sufficiently damp to allow the
passage of a shock current.

There is only one answer to the
shock hazard and that is to maintain
a continual guard against it all the
time.

TERMINOLOGY

Turning to lighter matters, a hoary
old gag in the R.A.F. was concerned
with the odd aircraft fitter who was
somewhat dimmer and slower than his
mates. Such a type would be uni-
versally referred to as "Rigger Mortis’.

But we must move with the times. A
similarly sluggish character is employ-
ed on a local work-site near to me. His
co-workers have re-christened him
‘Action Replay’. n

““Bit unusual, but I'think the trouble /s ris-
ing damp!”’

RADIO & ELECTRONICS CONSTRUCTOR



Ho,

and peh9ld congg,, N

Wsses’ss;cna'

o gsOo.W\Sup rson.;
Ona|

Upto gg o <

A 60,

:lllomsks Covey
t0 £33 EqUipm o0
30, Ment,, o

Each £3 unit of Home Unit Insurance gives you pmfctiun up to the limit shown

This is the simplified insurance you have been waiting for.
Not just cover on the contents of your home but a
package of personal protection you and your family need.
And it's how we save you so much money: just ONE
policy to issue instead of ninel

You can build up to the cover you need by additional units

(or £ units after the first) up to a maximum of five, So
simple. So easy. Apply to your Broker, Agent or local office
of a General Accident company. .

The Home Unit Policy can repYace your existing insurances
And remember— as you buy more possessions just add
more Home Units at any time. Quote Ref. 20/9468

THE GENERAL ACCIDENT FIRE & [ .~ - ————————
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PRECISION

POLYCARBONATE CAPACITORS
Close tolerance. High stability. Extremely low leakage. All 63v D.C.
Plus or minus 1% tolerance:
0.47pF — 56p; 1.0puF — 66p; 2.2uF - 80p:; 4.7pF - £1.30;
6.8uF — £1.64; 10.0puF — £2.00; 15pF - £2.75.
Also available plus or minus 2% and plus or minus 5%, ex. Stotk.

TANTALUM BEAD CAPACITORS
Yslues available: 0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 6.8pF at
l‘gﬁf)v/25v or 35v; 10.0pF at 16/20v or 25v; 22.0pF at 6/10v
21001 16v; 33, 0pF at 6v or 10v; 47.QpF at 3v or 6v; 100pF at 3v.
'S4 at 10p each; 10 for 95p ; 50 for £4.00

'HANSISTORS: BC107, BC108, BC109; all at 9p each; 6 for
51p; 12 for 96p. May be mixed for quantity price. BC182 and
BC21 ; AF h.

mgieg' ?:L|11g:e:a::wcgs_178 G <l G, LIk @Ew EReE The Eddystone Active Aerial type LP3382
POPULAR DIODES: IN914 — 7p each; 8 for 50p; 18 for £1.00. is 3 combined aerial and amplifier unit for use
IN916 — 9p each; 6 for 50p; 14 for £1.00. 1S44 - 5p each; 11 for with any receiver having a low-impedance serial in
50p; 24 for £1.00. All brand new and marked. put connection, It gives useful gain over the range
400mW ZENER DIODES: Values available 4.7, 5.6, 6.8, 7.5, 8.2,
9.1,10,11,12, 13.5, 15 volts. All new and marked. All at 9p each; 6
for 50p; 14 for £1.00. SPECIAL 6 off each voltage (66 zeners) £4,25

10KHz 10 30MHz under conditions where space
does not permit the use of a more elaborate aerial

RESISTORS : Carbon film 5% 2w at 40°C, 4w at 70°C. Range 2.2()- R el T e
2.2M(). E12. seriesi.e. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, ey . L et
and their decades. All at 1p each 8p for 10; 70p for 100 of any one cessorvicghtixedhbithalliecel e R SRUTIT o=

value. Special pack 10 off each value 2.20 to 2.2MQ (730 resistors) provided.
for £5.00.
440v A.C. CAPACITORS: 01.pF, size 1§inx 3 in—40p; 0.25pF
(13”x%")—55p;0.47and 0.5pF (12" x 2”) —66p; 1.0uF (2" x 2") — |
85p; 2.0pF (27 x 1”7} — £1.15. . |
SILICON PLASTIC RECTIFIERS 1.5 amp. Brand new wire-
ended DO27. 100 P.L.V. at 7p each; 4 for 26p. 400 PIV at 8p each;
4 for 30p; 800 PIV at 11p each; 4 for 42p. 112:116 New Oxford Street
7p Post and Packing on all orders betow £5.00. London WC1A 1HJ
Export orders — please add cost of air/sea mail. telephone 01-636 7878
PLEASE ADD 10% V.A.T. TO ALL ORDERS
Send S.A.E. for lists of other ex-stock items, L.E.D’s, disc capacitors,
electrolytics etc. Wholesale price lists available to bona fide

“""  MARCO TRADING

Dept. C3, The Maltings, Station Road, WEM, Salop.
Tel: Nantwich (Cheshire) 63291

SMALL ADVERTISEMENTS

Use this form for your small advertisement &
To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please insert the following advertisement in the ............issue of RADIO & ELECTRONICS CONSTRUCTOR

— | | '

i 15 words at 4p
\ = 60p.

ALL WORDING

= - I- | IN
‘ ’ | | BLOCK LETTERS

| | PLEASE
| |

| enclose remittance of............... being payment at 4p a word. MINIMUM 60p.

Box Number, if required, 10p extra.
ATV B "ol o 2. s 1 s e e, 08 AL e o s LR o B SRR
ADDRESS

Copy to be received four weeks prior to publication. Published on the 1st of every month.
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SMALL ADVERTISEMENTS

Rate: 4p (9d) per word. Minimum charge 60p (12/-).
Box No. 10p (2/-) extra.

Advertisements must be prepaid and all copy
must be received by the 4th of the month for
insertion in the following month’s issue. The
Publishers cannot be held liable in any way
for printing errors or omissions, nor can they
accept responsibility’ for the bona fides of
advertisers. (Replies to Box Numbers ‘should

be addressed to: Box No. . Rudio und
Elccetronics Constructor.! 57 Maida Vale, London,
W9 1SN

WORLD RADIO TV HANDBOOK 1974 £3.15. HOW TO
LISTEN TO THE WORLD £2.00. Postage and VAT included.
David McGarva, PO Box. | 14, Edinburgh. EH1 IHP.

BATTERY ELIMINATOR KITS. Our well-known Mini
Mains Pack Kits now complete with drilled insulated base
32 x 55mm. Fits into space of most large transistor
batteries. Easy wiring instructions. Safe; silent mains
transformer, silicon rects., smoothing capacitor, all to

rade. For any ONE of these voltages (stage which): 3V,
§OOmA max.; 6V, 180mA; 9V, 120mA; 18V, 60mA. £1.50,
VAT ,INCLUDED. By mail only, UK. post 5p. Ama-
tronix Ltd., 396 Selsdon R,oad, South Croydon, Surrey,
CR2 ODE.

UNIQUE VHF KITS, 80 - 180 MHz. Receiver, tuner,
converter. World wide sales. £4.50p. S.W. Kits also
available. S.A.E. for literature. Johnsons (Radio C),
Worcester, WR 1 3QQ.

CATALOGUE NO. 18,, containing credit vouchers
value S50p, now available. Manufacturers new and
surplus electronic and mechanical components, price
23p post free. Arthur Sallis Radio Control Ltd., 28
Gardner Street, Brighton, Sussex.

COMPONENTS CASCADE. Mixed E12 carbon and WW
resistors, skeleton and moulded trimmers, polyester,
ceramic, electrolytic, etc., capacitors, diodes, coils,
transistors, zeners, etc. Manufacturers surplus plus fall,
outs. Every week with-the first received order we send
extra a valuable present. Clubs, schools, etc. write for
large order prices. Send £1.20 for each pack to: Cascade
Components Co., Bankhead F South Queensferry, West
Lothian, Scotland.

BUILD THE MULLARD C.C. TV CAMERA. Complete
kits now available from Crofton Electronics. Send large
s.a.e. for details to: 15-17 Cambridge Road, Kingston-
Upon-Thames, Surrey. Reply by post. No callers please.

SERVICE SHEETS for Televisions, Radios, Transistors,
Tape Recorders, Record Players, etc.,, from Sp with
free Fault Finding Guide. Over 10,000 models available,
S.A.E. enquiries. Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards-on-Sea, Sussex.
Telephone Hastings 29066.

BUILD IT in a DEWBOX robust quality plastic cabinet
2 in. X 2% in. x-any length. S.A.E. for details. D.E.W,
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write
now - right now.

WIDESCREEN CINE OUTFIT, comprising Zenoscope
anamorphic lens; reconditioned Prince 9.5mm cine camera,
with fitting for lens; widescreen viewfinder, rectangular
lens hood; 5 cassettes of Kodachrome II unexposed film;
widescreen lens holder for projector and 60 x 30 inch
widescreen projection screen. 9.5mm cine camera, recon-
ditioned in leather case. Four super-8, 100 ft. cine film
reels in plastic case. For sale of exchange. W.H.Y?
Box No. G223,

{Continued on page 577)
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All prices inclusive of V.A.T.
The Old Police Station, Gloucester Road, LITTLEHAMPTON Sussex. PHONE 6743

OA2 40 12AC6 .65 EABC80 EL8s 40 PCL86 .47 UL41 .65
0OB2 40 12AD6 .65 30 EL9L .38 PDSO00 1.44 UL84 .38
5U4G .30 12AE6 .65 EAF42 .50 EL9S .39 PEN4S .80 UMS80 .44
VAG .54 12AT6 .35 EAF801.55 ELL80 1.00 PEN45DD UYdl 49
5Y3GT .38 12AU6 .45 EB9] .15 80 80 uyss .38
524G .35 12AV6 .40 EBC41 .55 EMB81 .65 PL36 .55 X4l 1.00
6/30L2 .60 12BA6 .30 EBCS81 .35 EMS83 .35 PLB1 .44 X66 65
6AH6 .50 12BE6 .38 EBF80 .39 EM34 40 PL82 37- ACl65 .28
6AQ5 .40 12BH7? .. EBF383 .43 EM87 .68 PL83 .39 ADI140 ',40
6AS7 1.00 12Ks 1.00 EBF89 .30 EY51 .40 PL84 33 ADI149 .55
6AT6 .33 457 C92 .45 EY83 .54 PL504 .67 ADI161 .50
6AU6 .30 AQS 42 ECC331.50 EY87/6 .33 PLS08 .90 1
6AV6 33 P4 8 ECC35 .95 EY88 .40 PL50S 1.15 AFl114 28
6BA6 .28 0C15 .75 ECC401.00 EZ40 .55 95 AFl15 17
6BE6 .28 0C17 .90 C81 .29 EZ41 .50 PY33/2 .50 AF121 33
H6 .70 30F5 .85 ECCB2 .28 EZ80 .24 31 AF126
6BJ6 .50 30FL1 75 3 .28 EZ81 .25 PY82 .25 BC107 .14
6BQ7A .50 30FL2 .75 ECCB4 .30 GY501 75 PY83 33 BCi08 .14
6BR7 95 OFL 14 .85 ECC85 .36 Z32 .54 PY88 .33 BCIO® .1
6BR8 .85 7l ECC88 .44 GZ34 .57 PY500 .80 BCl113 .21
6BW6 .85 0L17 .70 ECF30 .34 HVR2 .53 PY500A BCH18 .2.
6BW7 .66 OP12 .80 ECF82 .34 KTW61 .80 1 .4
6BZ6 .49 0P19 .75 ECF86 .75 1.00 PY800 .31 BF159
6C4 .28 OPLi .66 ECH35 .65 KTwé2 PY801 .31 BF(63 .22
6C6 22 OPLI3 .75 ECH42 .70 1.00 QQVvo3y/ BFI80 .
6CL6 .55 0PLi4 .80 ECHS81 .30 KTWeé3 10 1.75 BY100 .
6CUS .75 OPL15 .95 ECHS83 .44 1.00 R19 .38 BYI126 .
6ES  1.00 SL6GT.55 ECHS4 44 KT66 2.40 u2s .65 BY127 .
6F1 70 SW4 33 ECL80 . PABC80 U2 .60 OA91 .
6F6G .50 SZAGT .42 ECL82 .34 .38 U9 * .70 QA9 .
6F18 .55 SZ5GT. ECL83 .57 PC86 .60 Ugor .76 0C23 4
6F23 .85 ECLS86 .40 PCBE .60 UABC80 QC24 4.
6F28 .70 50BS .85 EF22 1.50 PC97 45 33 0OC25 4
6H6GT .18 50Cs .45 EF40 .75 UAF42 .55 QC44 .1
6J5GT .32 S0L6GT.65 EF41 .70 PCC84 .40 UBC41 .53 0Cc4s .1
6J6 5 P4 40 EF80 .26 PCC85 .44 UBCS8] 45 5
6K7G .19 AZ3l .60 EF83 .60 8 .60 F80 .38 0oC70 .14
6K8G .35 DAF31 .30 EF8S .34 PCC39 .50 UBF39 .35 OoC71 .12
6L6GC .58 DAF96 .44 EF86 .30 PCC189.53 uce2 45 oc72 .12
6Q7G .50 DF91 30 EF89 27 PCFB0 .28 uccss 75 0C74 .25
6Q7GT .50 DF9% .44 EF91 .30 PCF82 33 UCC8s'.38 ocC715 .12
6V6G .17 DK91 .38 EF92 .30 PCF84 .59 UCFB80 .65 0ocs .17
6V6GT .38 DK92 .70 EF98 .80 PCF86 .55 UCH42 .65 OC78D .17
6X4 30 DK96 .55 EF183 .29 PCF801 .48 UCHS} .38 QC81 .12
6X5G .28 DL92 .33 EFi84 .32 PCF802.50 UCLB2 .38 OC8ID .12
.1Bé 75 DL96 .44 EH90 .45 PCF805.73 UCL83 .60 Qcs2 .12
7Y4 65 DY87/6 .30 EL32 .50 PCF806.70 UF41 .70 OC82D .12
9D7 65 DY802 .33 EL34 .54 PCL82 .32 UF80 .35 OCs3 22
10F1 50 E88CC .80 EL37 1.00 PCL8) 54 UF85 44 0C84 .26
£ E180F 1.00 EL4l .60 PCL84 .38 UF86 1.00 0C202 .47

10F18 K . .
1246 1,00 EAS50 .27 EL84 .23 PCL805 .55 UF89 .38 QC205 .47
All goods are unused and boxed, and subject to the standard 90-day
guarantee. Terms of business: Cash or cheque with order only. Despatch
charges:- Orders below £5, add 10p per order up to three items, each add-
itional item 3p extra. Orders between £5 and £10 add 25p total. Orders over
£10 post free. Same day despatch by first class mail. Terms of busiriess
available on request. Any parcel insured against damage in transit for only

3p extra per order. Please enclose S.A.E. with all correspondence.

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do‘you want promotion. a better job, The B.LE.T. guide to success should be
higher pay? "New Opportunities’* shows read by every ambitious engineer.

you how to get them through a low-cost Send for this helpful 76 page FREE book
B.LLE.T. home study course. There are no now. No obligation and nobody will call
}moks to buy and you cdn pay-as-you- on y?ililc'l It could be the best thing you
earn. ever did.

P Il ECUT OUT THIS COUPON H Hl NN IR
O\S‘). CHOOSE A BRAND NEW FUTURE HERE!
Noh’

Tick or state subject of interest. Post to the address below.

Practical Radio & Electronics
{Technactron)

Computer Electronics
Pos¢ Mascer General'{1st & 2nd

Electronic Engineering class Certs.
Television Maintenance & C. & G. Electrical Engineering
Servicing Practice
General Radio & TV Engineering C. & G. Ll Installations and
Radio Servicing, Maintenance and Wiring
Repairs General Electrical Engineering

City & Guilds Radio, TV
Electronics Mechanics {Electrical Eng.)
Radio Amateurs Electrical Installations and
Practical TV Wiring
Colour Television C. & G. Electrical Technicians -
C. & G. LI Radio TV Serviting: {Primary)
. & G. Telecommunications

Cert. " 0
ToB.LET. BRE 32, Aidermaston Court, Reading RG7 4PF QK [ BRE32
NAME (Bioch Capitals Piease)
ADDRESS

Society of Engineers

Other subjects Age
Accrvdited by the Council for the Accreditation of Cortespondence Colfvges.

RITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Maxi-Super HT 1810 and
Maxi-Mini HT 1800
Solder Sippers

Designed for use when working
or re-working P.C. Boards. Per-
mits -removal of molten solder
from Muiti-leg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically ejected
when the instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy.
The anti-corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
internal parts.
The Maxi-Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Maxi-Mini with its conveniently
shaped operating button, has a
2.5 kg. spring action piunger,
protected by a channel guard.
Both models have been designed
with an easy-to-replace ‘dupont’
|j teflon screw-in nozzle.
--_—‘-----_--
FLEASE FORWARD PLEASE SUPPLY  PLEASE SUPPLY

TWO NEW
SOLDER
SIPPERS

. MAKE DE-

W1ONGS

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KT16 9LZ.

without obligation Maxi-Super HT Maxi-Mini HT
I further details. 1810 at £6.60 1800 at £4.95 l
I I enclose cheque value £ I
NAME. POSITION______

I COMPANY. 1 - B WIS - m l

l ADDRESS__ _s i ; e l

— I'S1GN E(ED) M S i
Prices include VAT Reg. England 68496J
LN N N N _§ N N N N N § | i

MASSIVE CLEARANCE BARGAINS
Bargain [component parcels contain Resistors, Capacitors, Poten-
tiometers, Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips. Drive
Drums, Springs, Handles, Coil Formers, Wire, Grommets, Relays,
Pullcy Wheels, Magnets, Transistor Panels etc., etc. Save yourself £s
on these well selected parcels 6lbs net weight £1-00, p. p. 40p. :
Brand new Wire-wound Resistors. 1-7 Watts. Good Selection. 100
for £1 p. p. 15p.
Assorted Computer Panels. These panels are exceptionally good
value and contain a minimum of 75 transistors, stacks of diodes
plus Trim Pots, Polyester Capacitors, and include a few 1.C.s. 10
panels for £1.00, p. p. 27p.
Mullard Ferrite Cores. LA3 50p. LA4 75p. LA2100 50p.
Assorted Electrolytic Capacitors. 6lbs net weight £1-00, p. p. 40p-
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene. Tremendously good selection. 300 for £1. p. p. 20p.
Please include 10% V.A.T, to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIO

1, EAST STREET,
BISHOPS TAWTON,
DEVON

AMAZING OFFER FLICIRIC

L

WITHBUILT IN TRANSFORMERRSS S

THIS SOLDERING GUN IS A MUST FOR D.LY.
MEN, MOTORISTS, MECHANICS, RADIO & HI
FI CONSTRUCTORS ETC. A rugged, strong con-
struction that will last a lifeume. Ideal for those prachcal
jobs that require a PROFESSIONAL TOUCH. Now
you can do all those repaus that would normally cost
you £'s at any electrical shop. voltage 240/AC 50 C/S.
UMITED QUANTITY AVAILABLE. Ddn't miss this
bargain. Similar product of this quality usually sells at
£4.50. Send cash with order, IMMEDIATE DES-
PATCH. REFUND IF*NOT DELIGHTED.

V.G.S. INTERNATIONAL,
DEPT. (SGR10)
PICKWORTH, SLEAFORD, LINCOLNSHIRE. E&R250

NEW STYLE
SELF-BINDER

for “The Radio Constructor”

The "CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached

to strong RUSTLESS Springs
1 under tension, and the method

adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop s
immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check
device is fitted to each.

PRICE 90 P.& P.14p

including V.A.T.
Auvailable only from:—

Data Publications Ltd.
57 Maida Vale London W9 ISN
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SMALL ADVERTISEMENTS
(Continued from page 575)

CHROMASONIC ELECTRONICS. New list 10p. post free.
Data Dept., 56 Fortis Green Road, London, N10 3HN.

SPARES FOR PHILIPS CASSETTE RECORDERS.
Examples: 3302P carry cases, £1.85p; belts 60p (pair);
meters £1.75p. N2204 carry cases, £2.40p; motors £4.40p;
meters £2.25p. S.A.E. with enquiries: Sueway Ltd.,
94 Derby Lane, Liverpool, L13 3DW.

BURGLAR AND FIRE ALARMS. Professional Control,
Detection, and Warning equipment supplied — or advice.
1974 Catalogue 25p. CASTLE ALARMS, P.O. Box
WO6, Windsor, Berks.

“FROM SEMAPHORE TO SATELLITE”, 300-page hard-
covered history with 1,000 illustrations, is sent to readers
who send £1.99 from their Post Office to David McGarva
(Giro account 17 412 0001).

STYLIL Finest quality for most crystal and magnetic
cartridges: Double-Diamond, Diamond, Diamond/Sapph-
ire, Double Sapphire, Sapphire, at lowest prices. Quick
service. Free List sent for S.A.E. FELSTEAD ELEC-
TRONICS (REC), Longley Lane, Gatley, Cheadie,
Cheshire, SK8 4EE.

FIBRE OPTICS OPTIKIT 103 contains 2 m. Crofon 1610,
64 strand- light conduit plus 5 metres each FP20, FP40,
FP60 Plasi.c Monofibre (diameter 0.5, 1.0, 1.5 mm),
price £4.84 inc. booklet and VAT. Fibre Optic Suppliers.
2NS5777 SILICON PHOTODARLINGTON AMPLI-
FIER sensitive light detector, supersedes CdS cells.
Price 1 off 55p, 5 off £2.53 inc. data, VAT. Fibre Optic
Suppliers. RED LIGHT EMITTING DIODES MLEDS500
in TO92 case, MV54 miniature (2 mm). Price (both types)
£1.10 for 5. Fibre Optic Suppliers. 40kHz ULTRASONIC
TRANSDUCERS £3.85 per T/R pair from Fibre Optic
Suppliers. FIBRE OPTIC SUPPLIERS are to be found at
Dept. RC, P.O. Box 702, London W10 6SL.

NEW PRODUCTS. Panel mounting holder for ORP12

1.d.r.’s in polished aluminium 25p. Colour coded aluminium.

control knobs, 4+ in. dia. 18p each. State colour. Any
turned part supplied. 7p for list. Post 10p. Electro-Mech
Products, 7 Chantry Avenue, Bideford, Devon.

FOR SALE: Oscilloscope, Solartron CT316, £30. Wood
case 500V megger £8. Resistance capacity bridge (simul-
taneous) £20. Resistance box £5. Dual range megger
resistance meter in carrying case, as new, £10. Marconi
signal generator TF144, 85kcs/25Mcs £12. Video oscilla-
tor, up to 2Mcs, £7. Marconi VVM, TF428, £5. Marconi
audio power meter, multi range up to SW, TF340, £10.
Variac 0-270V, 2A £6. Micovac VVOM test set CT54,
£20. Ex-Ministry 3~ ’scope £8. Offers considered. Carriage
extra. S.A.E. enquiries. Box No. G225.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amatear
and Broadcast Translation, Technical and Identification
Dept. -~ both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur.SWLs, Transmitter Section and League affairs,
etc. League supplies such as badges, headed notepaper
and envelopes, QSL zards, etc., are available at reasonable
cost. Send for League particulars. Membership including
monthly magazines, etc., £2.00 per annum. (U.K. and
British Commonwealth), overseas 6 Dollars or £2.50. Sec-
retary ISWL, 1 Grove Road. Lydney, Glos., GL15 5JE.

(Continued on page 579)
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P WMCEDANSERES

43" X 31" Meter
30uA, 50uA
or 100uA

£3-30

i g

MULTIMETER Model 200H

20,000 ohm/voit £6-60

— —————

1 fre. - -::?“"

i
3
i=
HE
e

MULTIMETER Model
C-7081GN Range Doubler
50,000 ohm/volt High Sensi-

tivity Meter £ 4-46

- T
L. g T
CARDIOID DYNAMIC
MICROPHONE Model UD-

130 Frequency response 50-
15,000 cps. Dual Impedange

50K & 600 chms £6-60
E 1

Small DYNAMIC MICRO
PHONE as pictured or similar
with remote on/off switch

£1.27

Large S.A.E. for List No.

6. Special Prices for quantity

quoted on request. Add 10p for P&P on orders under £5.

M. DZIUBAS
158 Bradshawgate, Bolton, BL2 1BA, Lancs.
All above prices include 10% V.A.T.
All items advertised in previous numbers of this magazine
still availablei

Learn to understand
electronics

for your hobbies

1. Lerna-Kit course

Step by step, we take you through all the funda-

mentals of electronics and show you how easily the

subject can be mastered.

(1) BUILD AN OSCILLOSCOPE.

(2) READ, DRAW AND UNDERSTAND
CIRCUIT DIAGRAMS.

(3) CARRY OUT OVER 40 EXPERIMENTS-
ON BASIC ELECTRONIC CIRCUITS AND
SEE HOW THEY WORK.

2.Become a Radio-Amateur

Learn how to become a.radio-amateur in contact
with the wide world. We give skilled preparation for
the G.P.O. licence.

P i aoon |

Brochure, without obligation to: .
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

P.O. BOX 156, JERSEY, CHANNEL ISLANDS. l

I NAME
ADDRESS |

| BLOCK CAPS
PLEASE
I I S G I S D DD N N I I e
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RADIO MODELLER

ELECTRONIC

BOOKS pasied
SHUIU

Y s
@ MODEL RADIO CONTROL Ll i
Dertailing both Theory and Practice, this book, ' ® ' 3
by leading authority Paul Newell, will become i 4
the standard reference work. A brief hiscorical | e = [[EAT::
survey leads up to a detailed description of
proportional systems, with over 100 illustrations,
including theoretical circdits and p.c. layouts for
an advanced digital system. p b s 4
134 pages. Price £2:25 U.K. Postage |3p

@® SINGLET SET i “2

The Singlet Transmitter, Superhet and Super-regen receivers, are now a - s 2%
three available in one book. Complete construction details with full size
p-c. 'fayout, components list etc. Ideal introduction to the hobby for the

home constructor. 20 pages. Price 30p. {U.K. Postaga 3p

@ LOW COST PROPORTIONAL

Modellers who want to save money buy this volume when converting single
channel equipment to simple proportional. They find a wealth of really up to
date information in the clear descriptions, full size practical and working draw-
ings, plus over a dozen circuit modules for pulse proportional units.

118 pages.

t'rice £1°05 U.K. Postage 11p

ON SALE NOW at all leading
shops or direct from:—

RADIO MODELLER, BOOK SALES, 64 Waellington Road, Hampton Hill, Middx.

PLAIN-BACKED
NEW STYLE SELF-BINDERS

The “CORDEX" Patent Self-Binding 1
Case will keep your copies in mint for your Other magazmes
condition. Issues can be inserted or (max. format 7." x 9}")
removed with the greatest of ease. _
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESIL!-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check
device is fitted to each.

PRICE 8'5pp.&p.14p e

. - COLOURS: MAROON OR GREEN
including V.A.T. . ) . .
Available only from:— (It choice pot stated, colour available will be sent)

Data Publications Ltd._ B7 Maida Vale London W9 1SN

RADIO & ELECTRONICS CONSTRUCTORV
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SMALL ADVERTISEMENTS
{Continued from page 577)

ANTIQUE WIRELESS COLLECTORS. For everything
in wireless 1920 — 1945 contact Tudor Rees. Send s.a.e.
with your wants or 25p for catalogue to: 18 Brook Road,
Mangotsfield, Bristol, BS17 3DY. Telephone: Bristo}
565238, 7 to 9 p.m.

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosmg, wrappmg, facsimile
letters, automatic typing, copy service, campaign planning,
desngn and artwork, printing and stationery. Please ask
for price list. — The Holborn Direct Mail Company,
Capacity House, 2-6 Rothsay Street, Tower. Bridge Road,
London, S.E.1. TeleDhone 01-407 1495,

P.V.C. ADHESIVE TAPE. 22 and 36 yard rolls, 2iid quality,
10 rolls £1.50. 3rd. quality, 10 rolls £1.00. Box No. G226.

“RADIO CONSTRUCTOR”; Unbound volumes Nos. 15
to 24. Offers invited. S.AE. to 3 Laxton Road, Taunton,
Somerset.

FREQUENCY LIST TRANSFERS. We have a limited
supply of sheets of Dial Frequency Transfers in black.
Shori Wave frequencies 1.8Mc/s io 32Mc/s and
144Mc/s and 146Mc/s. Includes amateur band marker
frequencies 4t 100kc/s poinis anda other short waic
frequencies from 2 io 32Mc/5 ai every 500kc/s ponis.
Each frequency is repeaied. Two sheets for 5p. five
sheeis for 10p. posiage 3p. Daia Publicaiions Lid.
57 Maida Vale. London W9 {SN.

UNMARKED TESTED 2N3055 metal TO3 case 15p.
10 unmarked untested 2N3055 50p. 2 Band radios, factory
rejects, guaranteed repairable £2.50p, 5 - £10.00. A.C.
adaptors 6--74-9V £2.50. Used 400 p.i.v. 5A scr’s 30p.
Aerial wire 100 ft. 50p (s.a.e. for sample). 1000 resistors
£1.75, 100-25p. Insulated pliers 6" 40p, 7" 50p. 2A, 5A,
13A fuses 10 ~ 20p. Box G227.

‘WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through itss monthly
bulletin “Contact”. Membership costs £1.60 a year.
Enql:nnes to John Rush, 12 Northfield Road, Thatcham,
Berks

DRAUGHTING AIDS for producing 1:1 masters. Trial
kits 92p. S.A.E. for price list. Adelta, (RC1), 54 Dickens
Avenue, Hillingdon, Middlesex, UB8 3DL.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introductions
to opposite sex with sincerity and_thoughtfulness. Details
free. 3p stamp to: Jane Scott, 50/CON Maddox Street,
London WIR OLY. .

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cacti from May’s Nurseries,
608 Rayleigh Road Hutton, Brentwood, Essex. Callers
only. Monday to Saturday

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk
Broads, why not help to preserve these beautiful water-
ways. Join the Broads Society and play your part in
determining Broadlands future. Further details from:-
The Hon. Membership Secretary, The Broads Society,
;Ilf)kl{“eld" , Hilly Plantation, Thorpe St. Andrew, Norwich,

SPONSORS required for exciting scientific project. Norwich
Astronomical Society are building a 30 telescope to be
housed in a 20" dome of novel design. All labour being
given by volunteers. Already supported by Industry and
Commerce in Norfolk. Recreational. Educational. You
can be involved. Write to: NAS Secretarv. The Manse.
Back Lane, Wvinondham. Norfolk.

APRIL 1974

ESSENTIAL BOOKS

HANOBOOK OF INTEGRATED CIRCUITS (ICs), EQUIVALENTS ANO SUB-
STITUTES. This new baok includes all available lvpes of le made throughout the world
at the present time which have some possible or Published
Jan. 1974. 75p. post free.

GETTING THE BEST FROM YOUR COLOUR TV. Advice for colour TV owners and‘F
those about to acquire a set. Just published. 50p. p.p. 10p. il

HOW TO MAKE WALKIE-TALKIES FOR LICENSED OPERATION. 40p. p.p. 10p.
HOW TO MAKE 2 & 4 METRE CONVERTERS FOR AMATEUR USE. 50p. p.p. 15p.

MOBILE RADIO-TELEPHONE: EQUIPMENT HANOBOOK. Gives circuits, data and
illustratons plus some valuable for radio- equipment
including PYE and other popular makes Includes madifications for amateur use. Cﬂﬁcludmg
postage.

BEAT THE FUEL CRISIS. (Driving and Preparing your gar-for Maximum Fuel Economy.
30p. p.p. 10p.

COIL DESIGN AND CONSTRUCTIONAL MANUAL. How to make your own RF and
AF coils. chokes and transformers. 30 p p. 5p.

HI-FI P.A. GUITAR AND DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK.
Inciudes ciredits up 10 1100 walts output, tremalo. vibrata, fuzz box etc. 75p. p.p. 10p.

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK. Gives
circuits, data and illustrations plus valuable information for British/USA receivers, transmitters,
wans/receivers, With madificatons 10 sets and lest equipment. Latest impression £3.25
including postage.

OIRECTORY OF GOVERNMENT SURPLUS WIRELESS EQUIPMENT OEALERS.
Gives details of surphus wireless equipment stores and dealers incluchng atidresses, plus
equipment and spates that they are likely to have available. A valuable book only 40p p.p. t0p.

CONSTRUCTORS MANUAL OF ELECTRONIC CIRCUITS FOR THE HOME. Full
data and instructions 50p post 10p

PRACTICAL TRANSISTORISED NOVELTIES FOR HI-FI ENTHUSIASTS. 35p. p.p. 10p-

THE THEORY OF GUIDEO ELECTROMAGNETIC WAVES. The most comprehensive
book yet written about: V\nveqmdas transmission lines, cavity resonitors. Over 500 pages.
Ideal for anyone interested in Radar & UHF. Published at £11 50. Knock down price £4.
0.p. 509

THE SCATTERING ANO OtFFRACTION OF WAVES. A qoldmmv of information for
the experimenter, amateur and scientist Profusely diustrated. Published by Oxford University
Press at £1.60. Knock down price 80p. p.p. 20p.

COSMIC RAOIO WAVES. Start a new hobby - RADIO ASTRONOMY This big book of
444 pages is an ideal handbook both for the begmner and the established enthusiast. Numerous
photographs and tustrations Publisherl by Oxford University Press. Price £2 50 p.p. 30p.

HOW TO RECEIVE FOREIGN TV PROGRAMMES ON YOUR TV SET BY SIMPLE
MOOIFICATIONS. 40p including postage.

ALL MAIL ORDER & CALLERS TO:
DEPT. R.C. GERALO MYERS (Bookseller & Publisher)
138 CARDIGAN RO., LEEOS LS6 1LU. Yorkshire. England.

MORSE MADE EASY!!!

FACT NOT FICTION, If you start RIGHT you will be reading amateur and conm,
mercial Morse within a month. (Normal progress to be expected.) Using
scientifically prepared 3-speed records you au(omallcally learn to recognise
the ende RHYTHM without translating. You can't help it, it's as eagy as learning
a tune. 18 W.P.M.. in 4 weeks guaranteed. Complete course, 3 Records and
Books, '£4.50. P.P.I. efc. plus 10%. (Qverseas £1 extra). Or detaiis only, 4p
stamp. Or phone S. Bennett, G3HSC, 01-660 2896.

Box 38, 45 GREEN LANE, PURLEY, SURREY.

SYNTHESISER
MODULES

Voltage-controlled modules for synthesiser construction and
other musical MIRACLES| Catalogue 15p. D.E.W. Ltd., 25«
Ringwood Road, Ferndown, Dorset.

TECHNICAL TRAINING

_ Get the qualifications you need to succeed. Home study
courses in Electronics and Electrical Engineering, Mainten-
ance, Radio, TV, Audio, Computer Engineering & Program-
ming. Also self build radio kits. Free details from:-
International Correspondence Schools, Dept. 733E,
Intertext House, London. SW8 4UJ. Tel:- 01-622 9911
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VERSATILE POWER UNIT
Contains double-insulated mains transformer, 2
amp thermal cut-out and bridge rectifier. Will
give 1.7V-10.5V output with two extra capacitors.
Ideal for Nickel Cadmium battery charger, 5V
TTL stabilized supply, cassette or radio etc. These
are brand new units, British made to BS4435,
complete with informative instruction sheet.
ONLY 83p (20p).

3 WATT TAPE AMPLIFIERS
2xECC83, EL84, EZ80 valves on 12 x 5 x 3”
chassis with tone and volume controls, giving
3 watts output to the 7 x 4” 3 ohm speaker. All
contained in 14 x 13 x 9” polished wooden cabinet
with non-standard tape deck. Tested, in good
used condition, standard mains operation. ONLY
£3.30 (£1).

7Ib BARGAIN PARCELS
Contain hundreds of resistors, capacitors, pots &
switches (all new) plus crystals, transistor panels
and loads of odds and ends. Hundreds already
sold at the bargain price of £1.82 (40p).

COMPUTER PANELS

Pack of boards containing at least 500 compon-
ents, including at least 50 transistors. 66p (20p).
12 top quality panels containing power tran-
sistors, trimpots, IC’s etc. £2.20 (30p).
500 assorted resistors £1.10 (20p), 150 poly, mica,
ceramic capacitors 66p (10p), 741C 35p. 400mW
zeners, 3.9V-13V 8p: OC171 16p; OC71 9p.
Ferric Chioride 11b 55p (20p).
Carr. in brackets, small parts 5p. VAT included.
SAE list.
GREENWELD (R1), 21 Deptford Broadway,
London SE8. Callers welcome. Tel. 01-692 2009.
Also 38 Lower Addiscombe Rd., Croydon.

INTERNATIONAL

=

Membership £2.00 per annum (U.S.A.
$6.00) including 12 monthly issues of
Monitor — the League journal. Including
free use of all Services, QSL Bureau etc.

THE LARGEST S.W.L. ORGANISATION
IN THE WORLD

For full details write to:
The Secretary,
LS.W.L.,
1, GROVE ROAD, LYDNEY,
GLOS. GL15 5JE.

DATA BOOK SERIES

RADIO AMATEUR OPERATOR’S HANDBOOK

DBS TV FAULT FINDING
New edition in course of preparation.
DB6
80 pages. Price 45p, postage 6p.
DB16 RADIO CONTROL FOR MODELS
192 pages. Price 75p, postage 10p. )
DB17 UNDERSTANDING TELEVISION
512 pages. Price £2.10, postage 25p.
DB18 AUDIO AMPLIFIERS
128 pages. Price 53p, postage 6p.
DB19 SIMPLE SHORT WAVE RECEIVERS

140 pages. Price 80p, postage 6p.

Postal Orders should be crossed and made payable to Data Publications Lid.
Overseas customers please pay by International Money Order.

All publications are obtainable from your local bookseller.

Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING T0 ADVERTISERS

RADIO & ELECTRONICS CONSTRUCTOR
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You pay less
VAT with Henry's
Low Prices

Now built and used by thou:
satisfied customers.
averall siz« in cabinet 155°

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION FACILITIES.
Onfoff switch indicator, headphones socket. separate treble,
bass, volume and balance controis. scratch and rumble filters,
monafsterco switch, input selector: Mag. P.U. Radio Tuner. Aux.
Can be altered for Mic., Tape, Tape-head etc. Constructiona)
decails Ref. No. 21 30p. Distributed by Henry's throughout UK.
FREE -- Teak cabinet with complete kic.

K" Eza 5“ +5V0A; or buitt and
PBICE oo ‘packing)

Features slim design
x23" x 6. 6-IC's.
10 transistors, »: abilisers. Gardners low ficld
transformer, Fibre Glass PC pancl. complete
chassis work. Now available built and tested as weil as in kit form.

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

BUILD THE

EXAN

20 + 20 WATT IE
STEREO AMPLIFIER

sands of

As featured by
Practical Wireless
1972

(+ VAT 50p
Jested cun/nnckmu)
os illustrated

BUILD THE
HENELEC
STEREO
FM TUNER

A completely new high stability stereo FM tuner. Features variable
capacity diode tuning. stablliser power supply, IC Decoder, high
gain low noise. IF stages. LED Indicators.

Tuning  meter. easy to

construct and use. Malns

operated. Slim modern design with
fibre glass PC., Teak cabinet. etc.
Available as a kit to build or ready
built. Overall size 8" x 23" x 63"
Produced to give high performance

a realistic price. (Parts list and
structional  details Ref. No. 5 p.)
Henry's are sole distributors UK and Europe

or bullt and tested

£24.95 (+ VAT)

i erice £21.00 (+ VAT)

EARN YOURSELF EASY MONEY, WITH
PORTABLE DISCO EQUIPMENT

DISCO MINI A complete portable disco,

fitted mixer/preamp, 2 decks all facilities. £98:50
As above but with Slider Controls £118.50
100 wate amplifier for above £49-50
SDLS 100 watt mixer/amplifier with siider
controls £69-00
R50 50 watc mixerfamplifier £49-50
R100 100 watt mixer/amplifier £57-50
DISCO AMP 100 watt mixer/amplifier £73-00
Northcourt

400 40 watt mixer amp £37-50
800 80 watt mixer amp £45-00
DISCO MIXER/PREAMPLIFIERS (OP for

up to 6~100 watt amplifiers)

SDLI (rotary controls) £49-50
SDLII (slider controls) £58-50
DISCO VOX (slider contrals) the complete

disco pre amp £72-00
DJ100 100 watt power amplifier for above €49-50
DJ30L MKl 3 channel 3kw sound to light €4125
DJ30L MKII Slider Controls £45-50
DJ DISCLITE As 30L/ll + variable speed flashes  £54.00
DIMAMATIC 1 kW adjustable speed auto

dimmer £25-00
Carlsbro Reverboration Unit £44:00
Disco antisfeedback mlcrophone £11:95
Colt 150 wate liquld wheel projector €2350
150.watt Q1 liquid wheel projector £50-00
150 watt Q1 and Liquid cassette wheel projector  £50:00
Spare Effects casscttes large range of patcerns €6-00
6° Liquid wheels £5-00 Various cassettes £6:00
Mini spot bank fitted 3 lamps £12.95
Auto Trilite (minl with flashers) £17-00
Bubblemaker with liguid £22:50

Mixer/Mics/Speakers/Lighting UK's largest range
U.K.’s largest range of Disco lighting
FREE stock list ref. No. 18 on request.

AKG/RESLO DJ CARLSBRO EAGLE MiCS,
STANDS, MIXERS, CABINETS, CHASSIS
& COMPLETE SPEAKER SYSTEMS, MEGA-
PHONES, TURNTABLES, PUBLIC ADD-
RESS COMPONENTS.

All prices carr. paid (UK) (VAT EXTRA)
Barclaycard/Access, call, write or phone your
order 01-723 6963 — casy ierms for cafiers.

EXCLUSIVE

DECCA KELLY
SPEAKERS

12 watt speaker Tweeter
systems. 8” Bass Midrobe

and Melinex Domed HF
radiator plus crossover £12.50
per pair of systems (carr./packg. 40p)
or built into veneered cabinets, size 18 x
12 x 62”7 £19:50 pair (carr. £1).

HI FI TAPE
EQUIPMENT
U.K.'s largest range with
discounts and demonstra-

tions for «callers. Latest
stock lists on request (Ref. No. 1
Phone 01-402-4736 for Barclay 'Access

Card. Direct orders and latest prices.
TRANSISTORS/SEMI-
CONDUCTORS

U.K.’s largest range for every application.
Small quantity discounts. Also Trade,
Export and Industrial enquiries invited.
Latest stock fist (Ref. No. 36) including
valves on request.

ELECTRONICS

SUPPLIES

Specialists in electronics for more than
30 years. Trade and industry supplies—
every type of component and equipment.

call, write or
01-402 4736
CALLERS

Barclaycard/Access.
phone, your arder
EASY TERMS FOR

FREE LISTS
36 TRANSISTORS IC’s
14 100 KITS TO BUILD
17 HI FI TAPE GEAR

2 TRANSISTOR RADIO
TO BUILD

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES MADE BY EMI
TAPES LTD. TO INTERNATIONAL STANDARDS ESPECIALLY FOR HENRY'S.

éLL POST PAID LESS THAN 4 REC. PRICES. COMPLETE WITH LIBRARY
Al
3 for 6 for 10 for 25 for
C 60 £1-10 £1:98 £3-00 £7-40
C %0 £1-46 £2-80 £4-60 £11-25
€190 £1-80 £3-45 £5-50 £13-45

Quantity and tradg enquiries, invited.

LEARN A LANGUAGE - complete with phrase
book. German — French — Spanish —

fralian £1-36 per coursc. «5 for any 4.

SPECIAL OFFERS

EMI 13" x 8 — full range
(post 20p each or 30p pair)
*150TC — 8 ohms Twin Cone 10 watt
£2:20 each or £4.00 pair.

*450 10 watt Cfo Twin Tweeters 3, 8 or
15 ohms £3-85 each,

EW 15 watt 8 ohms Cjo Tweerer £525
each.

350 20 watt Cfo Tweeters, 8 or 15 ohms
£7-80 cach.

* Polished wood cabinet £4-80 post 35p.

speakers

SPEAKER KITS (carr. etc. 35p)
20-2

30 warc €24:50 pair
20-3 40 watt £35-95 pair
LINTON 2 20 watt €13:30 pair
GLENDALE 3 30 watt '€3295 pair
DOVEDALE 3 50 watt £51-50 palr
KEF KK2 €55.00 pair
KEF KK3 £78-00 pair

BUILD YOURSELF A POCKET CALCULATOR

A complete kit, packaged in a polystyrene container and
taking about 3 hours to assemble — that’s the Sinclair
Cambridge pocket calculator from Henry's. Some of
the many features include interface chip, thick-film
resistor pack. printed circuit board, electronic compo-
nents pack. Size 44 fong x 27 wide x * deep.

Free of charge wlrh the kit for the more advanced
technologist is a 32-page bookiet cxpiaining how to
caleculate Logs. Tangents. Sines etc.

erice £24.95 + VAT
Also avaiiable assembled £21.20 + vAT

ready for use

SUPER TESTER 680R—

The complete testing system price

Volts AC 11 ranges from 2V to 2500V £18.5 0
Volts DC 13 ranges from 100mV to 2KV £

Amp DC 12 ranges from 500A to 10A 4

Amp AC 10 ranes from 200kA 1054 ACCESSOries

Ohms— 6 ranges from onc tenth of Ohm  Transistor tester £11.00
to 100MQ Electronic Yoltmeter £18.00
Reactance 1 range from 0 to 10MQ Ampclamp £11.95
Capacity - 6 ranges from O to 500pF Temperature probe £11.95
and from 0 to 0.54F and from 0 to P g 1198
50.000pF Signat Injector £5.95
frequency 2 ranges from O to 500Hz Phase Sequence £5.95
and from 0 to 5000Hz EHT Probe £5.95
Qutput Voltage ¢ ranges 10V to 2500V Shunts

Decibels=-10 ranges from-—24 to +70dB 25/50/100A £4.50 each

10% VAT to be added to all orders. Export supplied. Prices and descriptions correct
at time of proof. Sub]ect to change without notice. E & O E.

EDGWARE ROAD, W2
= =

404-406 Electronic Components and EQuipment 01- 402 8381
354-356 High Fidelity and Tape EQuipment 01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-7236963

303 Speciatoffers and bargains store

Allmail to 303 Edgware Road, London W2 IBW

RADIO
LIMITED

Open.-Fam-6pm
6 days a week
{309 closed
Thursday)
A} stores opern

| all day Saturday




