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

This is the simplified insurance you have been waiting for. (or { units after the first) up to a maximum of five, So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company.

And it's how we save you sp much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine!. ) And remember- as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time. Quote Ref. 20/9468

THE GENERAL AGCIDENT FIRE &

e e e e e SR 7
I Please send me further particulars of

|
LIFE ASSURANGE CORPORATION LTD} v ere in e ™"

Metropolitan House, 35 Victoria Avenue,
Southend-on-Sea, Essex, SS2 6BT

K pays tobeprotectedbya/General]

Aeccident &8 pany

[ 20]9468 i



| DENCO (CLACTON) LIMITED
| 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 full product range . 28p

DTB4 Transistor & Valve circuitry for D.P. Coils .. 28p

DTB9 Valve Type Coil Pack Application circuity .. 28p

MD 1 Decoder Circuitry for Stereo Reception e 28p
| R

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

Brochure, without obligétion to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 1574 |
P.O. Box 156, Jersey, Channel Islands. ) I
NAME - : e e — . . ]
ADDRESS .Block caps please [}
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EX-COMPUTER STABILISED
POWER MODULES

Cumpl\.lc unh circuit diagrams ete 99p each +
P.&P

LOW COST CAPACITORS

0-01 uF 400V. 3p each
500pF 50V. Elect. 10p each

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
16¢ x 47 approx. 2 for 56p

DECON-DALO 33PC Marker
Etch, resistant printed circuit marker pen
99p each.

VEROBOARDS
Packs containing approx,
sizes, all0’l matrix 56p

50sq. 1n various

REPANCO CHOKES & COILS
RF Chokes

CHL. 2-5mH 29p CH2. 50mH 30p
CH3. 75mH 31p CH4. 10mH 33p
CHs. 105mH 28p

COIL
DRX1 Crystal set 31p DR R2 Dual range 45p

COIL FORMERS & CORES
NORMAN 3" Cores & Formers 8p
3" Cores & Formers 10p

SWITCHES X
DP/DT Toggle 36p SP/ST Toggle 30p

FUSES

14 and 20mm. 100mA, 200mA, 250mA, 500mA,
1A, 1-5A, 2A.

QUICK-BLOW 5p each.

EARPHONES

Crystal 2-5mm plug 42p
Crystal 3:6mm plug 42p
8 ohms 2-5mm plug 22p
8 ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoff switch and
2:5mm end 35mm plugs £1-86

BIB HI-FI ACCESSORIES

De Luxe Groov-Kieen
Model 42 £1.95
Chrome Finish

Model 60 £1.50

=

3-WAY STEREO HEADPHONE
X

JUNCTION BO

H1012 £1-87
2-WAY CROSSOVER
NETWORK

K4007 .80 ohme Imp. Insertion loss 3dB £1-21

CAR STEREO SPEAKERS
(Angled) £3 85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

(ﬁlﬂck Vinyl covered)

No. Length Width Height Price
BVL 8 x ‘5" X 2" £1-35
BV2 11 x 6" X 3 2175
%kummun BOXES

1 8" x 2% x 13 49,
BAZ 4 x 4 x 14" 49:
BA3 4 x 23" X 1 49p
BA4 51" x 4" X 14 58p
BA5 4 x 24 X 2" 49p
BA6 3" x 2" X 1" 42p
BA7T 7" x 5" X 24" 85p
BAS 8 x 6" X 3" £1'10p
AS 6" x 4" X 2" T

BAS
P. & P. 15p on each box

qcCz

The largest selection

SOLVE THOSE STICKY
PROBLEMS!

with “

CYANOACRYLATE C2 ADHESIVE

450

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Ref. 36A. Record/Stylus Cleamng Kit 33p Ref. B Stylus and Turntable Cleaning Kit 34p X i
Ref, 43. Record Care Kit £2-4 Ref, P, Hi-Fi Cleaner 31p The wonder bond which works in
Ref. 31. Cassette Head Claaner 58p Ref. 32A. Stylus Balunce £1-37 seconds - bond plastic, rubber,
Ref. 32. Tape editing }(;z £1 - ge? J. T;p:FHsad CI:}:;ning Két_lg_zp o metals, transistors, components
Model 9. Wire Stripper/Cutter 83p ef 56. H1-Fi Stereu Hints and Tips 42p ermanently immedi
Rel. 46, Spirit Level 62p Ref. 15, Auto Changer Groove Cleaner £108 | v immediately |
ANTEX SOLDERING IRONS PLUGS AND SOCKETS OUR PRICE ONI-Y 54P
X25. 25 watt £2:05 PLUGS for 2gm phial
CCN 240, 15 watt £2:48 ?1;2 ; gig z ;’;n (Speaker) g:;
\LN. 3 Pin -
) PS 3 DIN. 4Pin o1s] BATTERY HOLDER
SKe 8ol e s ) PS 4 DLN 5 Pin 180° 016 | Takes 4, HP7's complete with ter-
STANDS: ST3, suitable for all modéls £1 PS 5 D.LN.5 Pin 240° 016 | minal, clip and lead. 34p
SOLDER: 18SWG Multicore 7oz £1-61 ‘PS 6 DLN. 6Pin 017
22SWG 7oz £161  18SWG 221t 51p §§ 4 ‘1’) IlI:l- 7Pin . 018 . R
8 Jack 2:5mm Screene 018
WORLD SCOOP
™ PS 9 Jack 35mm Plastic 012
P EUEMENTS PS 10 Jack 35mm Screened 0-18 JUMBO
an PS11 Jack ' Plastic 015
Bits No. PS12 Jack | Screened o2z | SEMICONDUCTOR PACK
102 For model CN240 42p 1}:2 13 J;ck Stereo Screened 036 'l[;(ardlsistl}rg, Geflmh and Si[liéon I;eczuﬁers,
104 For model CN240 & | hg s P 90 | ALLNEw AND CODED:- - M Fenere
3100 For modet CCN240 &° 420 1 pcle CoAxial b
1101 For model CON240 37 42p x APEROXJOOIRIECES
1102 For model CCN240 }” 42p | INLINE SOCKETS Ofgermg the amateur a famz:isnc bargain Pak
g PS21 DIN. 2 Pin (Speaker) 014 | and an enormous waving—identification and
1020 For model G240 & 429§ e o DIN. 3 Pin 0.g0 | data sheet n every Pak.
1021 For model G240 4 420 | ps 93 DIN. 5 Pin 180° 020 Only £2 p. & p. 20p
1022 For model G240 4~ 42p | PS2¢ DIN. 5 Pin 240° 020
50 For mode) X25 4" 48p | PS 25 Jark 2:5mm Plastie 016 RECORD STORAGE/
51 For model X25 }" 48p | PS 26 Jack 3-5mm Plastic 016 CARRY CASES
52 For model X25 4" 48p | PS 27 Jack [” Plastic 030 | 7in EP. 183in x 7in x 8in (50 records) £2:10
PS 28 Jack {" Screened 0-35 | 12in LP. 134in x 7}in x 124 (50 records)
ELEMENTS PS 29 Jack Stereo Plastic 030 £2-95
ECN 240 £130 ECCN 240 £1:32 PS 30 Jack Stereo Screened 038
EG 240 £107 EX 25 £116 P8 31 Phona Screened 018 | CASSETTE CASES £130
PS 32 Car Aerial 022 f Holds 12 10in x 383in x 5in. Lock handle
" e PS33 Co-Axal 022
ANTEX HEA P _
SOCKETS Hold 1? R“Ku . CASBH 95
: " oldx 14, 5 x 6in. *95p
VAT included in all prices. Please add ,I:: ;’; g-i-g-gg“‘ (Speaker) g‘ﬁ Hod U X8 x0in o 22T0p
- - B.IN.8 Fin 2 oth with lock handle
“l)" :e ‘:‘dg‘ (Ut': (Z"‘;’)‘s 2"’:’“‘ orders— | b a7 D.LN. 5 Pin 160° 011
leal extr r 3 - ; .
; LI ke ol SPECIAL PURCHASE
ac) -amm switched . &) H
. 2N3055. Silicon Power Transistors NPN.
NEW COMPONENT PAK PS40 Jack 35mm Switched 012 | Famoun manufacturers out-obspec | devices
BARGAINS PS 41 Jack | Switched 020 | free from open and short defects—every one
Pack PS 42 Jack Stereo Switched 0-30 || able! 116W. TO3. Metal Case.
No. Gty. Description Price | ES 43 Phono Single 0-08 OUR SPECIAL PRICE 8 for £1
Sl beten . PS ¢4 Phono Double 010
eg{‘ir‘:{z;“x‘;gh‘;a 558 GRS o84 | PS8 Co-Axial Surface 010 REPANCO TRANSFORMERS
c N ixed val PS 47 Co-Axial Flush 020 { 240V. Primary. Secondary voltages available
150 apacltéa‘:s m:xehva ues approx.o54 from selected tappings 4V, TV, 8V, 10V, 14V,
count by weight LEADS 15V, 17V, 19V, 21V, 25V, 31V, 33V, 40,
C3 50 Precision Resistors 0:1%, 0:01% L8 1 Speaker Lead 2 pin D.IN. plug to and 25V-0-25V .
| mxed values 0-54 open ends approx 3 metres long Type Amps Price P.&P.
C4 75 4th W Resistors mixed preferred (coded) 0-2 MT50/4 } £193 45p
1| 0-5 MT50,1 1 £2:42 48p
values MT50/2 2 £330 60p
C5 & Pieces assorted Fernite Rods ~ 0-54 SABI.? .
6 2T G  MW/LW VHF  0-54 P 1 Single Lapped Screen 007
untng Gangz- M) CP 2 Twin Common Screen o1 | CARTRIDGES
for) 1 Pack Wire 50 metres assorted CP 3 Stereo Screened o12 | Acos
colours S A R s 023 | GPEL-15C 200mV st 1 2emjsec £1:38
C8 10 Reed Switches 054 our JorSemmen Sk GPB3-1 280mV at lcmjsec £185
C9 3 Micro Switches 054 CP 5 Four Core Individually Screened 030 } GPgg-1 100mV at lemisec £2:80
3 CP 6 Microphone Fully Braided Cable 0-10 | J-2005 Crystal/Hi Output £1-08
C10 15 Assorted Pots & Pre-Sets 054 | CP 7 Three Core Mains Cable 009 | J:2010C Crystal/Hi Output Compatible n-zo
Cll 5 Jack Sockets 3 x 35m 2 x CP 8 Twin Oval Mains Cable 007 | 920088 StereojHi Quiput 18
Standard Switch T -54 J-2105 Ceramic/Med Output 1"5
ype CP 9 Speaker Cable 005 ; tudi
J-2208 Magnetic 5mV;5c¢m/sec, including
C12 30 Paper Condensers preferred CP10 Low Loss Co-Axial 018 stylus 4%
types mixed values 322038 Repl stylus for above  £3-00
C13 20 Electrolytics Trans. types 054 | CARB AT55 éudlo -technica magnetic cartridge
Cl4 1 Pack assorted Hardware— NTEN.“oMETERs 4AmV/5em sec £33
. Nuts/Bolts, Grommets, etc. 054 | Long and Lin
C15 5 Mains Slide Switches 054 | 7K. 10K, 22K, 47K, 100K, 220K, 470K, CARBON FILM RESISTORS
H 1M, 2M. The E12 Range of Carbon Film Resistors,
C16 20 Assorted an Strips & Panels 054 VC1 Single Less Switch o015 | & watt avalable in PAKS of 50 pieces,
C17 10 Assorted Coritrol Knobs 054 VC2 Single D.P. Switch 028 assorted into the following groups:
C18 4 Rotary Wave Change Switches 054 | vC3  Tandem Less Switch 046 IR}; gg ]]::l[_lxeg %gol;"'é";ﬁ:o ohms S0p
. 1X e -0,
C19 2 Relays 624V Operating 054 | VC 4 1K Lin Less Switch 015 | R3 50 Mixed 10k 11-82k n sop
C20 1 Pack Sheets of Copper Laminate VC5 100 K anti-Log 046 | R4 50 Mixed 100k u-1M
approx. 20 5q. 1ns, 0-54 THESE ARE UNBEATABLE PRICES—
HORIZONTAL CARBON JUST 1p EACH INCL. VAT
PRE-SETS
01 watt 006 each ' BI-PAK SUPERIOR QUALITY
100 220, 470, 1K. 22K, 47K, 0K, 22K, 47K, | LOW = NOISE CASSETTES
C60, 36p; C90, 48p; C120, 60p

Open Mon.-8at. 9-5.30 p.m. Tel. 61583

100K, 220K, 470K, 1M, 2M, 4-TM.

RADIO & ELECTRONICS CONSTRUCTOR



AL1D AL2
AMPLIF

BI-PAK QUALITY COMES T

0 AL30 AUDIO
IER MODULES

The AL10, AL20 and AL30 units are similar
in their appesrance and in their general
specification. However, careful selection of
the plastic power devices has resulted in a
Kxgiges of output powers from 3 to 10 watts

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiera and cassetie and cartridge
tape players in the car and at home.

Parameter

Conditions - P

nece
HARMONIC DISTORTION Po = 3 WATTS f = 1KHz 0-25%
LOAD IMPEDANCE — 8-16 0
INPUT IMPEDANCE f'=1KHz 100k Q
FREQUENCY RESPONSE --3dB Po = 2 WATTS . 50 Hz-25KHz
SENSITIVITY for RATED O/P Vs = 25V, Rl = 80 f = 1KHz 75mV. RMS
DIMENSIONS . — 3 x2% =1
The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.
Parameter AL10 AL20 AL30
Maximum Supply Voltage 25 30 30
Power out for 29, T.H.D. . 3 watts 5 watts 10 watte
(RL = 8af = 1KHz) RMS Min. RMS Min. RMS Min,
agglOLEAMPI.IFIER PRE-AMPLIFIERS
ULES PA .12, ith ALI0,
ﬁ é& g wn:és £219 | & AL30) L SEETALIONALZ0 £4:35
TG0 Toreee ﬁg;’ PA 100. (Use with ALS0) 21315
TRANSFORMERS
T461 (Use with AL10) £160P. & P. 22p
POWER SUPPLIES .
PS 12. (Use with ALL0, AL%0, AL30) 95p T538 (Use with AL20, AL30) £280 P. & P,
SPM 80. (Use with AL60, £325 22p
FRONT PANELS FP 12 with Knobs £1-00

BMTS0 (Use with AL60) £275 P. & P. 40p

PA12 PRE-AMPLIFIER SPECIFICATION

The PA12 pre-amplifier has been deaigned

most budget stereo systems. It is corapatible with the
AL 10, AL 20 and AL 30 audio power amplifiers and it
can be supplied from their associated power supplies.
There are two stereo inputs, one has been designed for use
with *Ceramic cartridges while the ausiliary input will
suit most tMagnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
right: Volume end on/off switch, balance, bass and treble.

Size 152mm x-84mm x 35mm.

to match into § Frequency response—
" 20Hz-50KHz (—3dD)
Bass,control—
+ 12dB at 60Hz
Treble control—
+ 14dB at 14KHz
*Input 1. Impedance
1 Meg. ohm
Sensitivity 300mV
tInput 2. Ympedance
30 K ohms
Sensitivity 4mV

Look for our o
SEMICONDUCTOR ADVERTISEMENTS in

Practical Wireless Wireless World Practical Electronics

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The “Stereo 20" emplifier is mounted, ready wired and tested
on a one-piace chassis measuring 20 cm X 14 cm X 55 cm,
This compact unit comes complete with on/off switch
bass and treble controls,

volums control, balance,
Transformer, Powsr supply and Power amps.
Attactively printed front panel and match:
ing control knobs. The “Stereo 20” has been
de.sxgned.to fit into most turntable plinths
without interfering with the mechanism or,
%Jtetrm:nvely, int% a separate cabinet.

utpu wer 20w pesk. Input 1 (Cer.
300mV i‘l”:‘.o IM. Freq. " { 1').

?isqortlilon.o ;35%35 control + 12dB at 60Hz
ypically 0-25% at I watt., Treble con. =
14dB.at 14kHs. o

TC20 TEAK VENEERED CABINET

For Stereo 20 (front board undrilled) Size 104" x 83" x 3’,

SHP80 STEREO HEADPHONES

£14'45 p. & p. 45p’

£3-95 plus 30p postage.

4-16 ohms impedance, Frequency response 20 to 20,000Hz. Stereo/mono switch and volume

controls, £4-95

MARCH 1975

0 AUDI

NOow WE GIVE YOU

50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The VEW AL60 Hi-Fi

@ Max Heat Sink temp 90°C,

@ Frequency Response
20Hz to 100KHz

@ Distortion better than
0-1% at 1KHz

@ Supply voltage 15-50 volts

@ Thermal Feedback

@ Latest Design Improvéments
Load — 3, 4, 8 or 16 ohms
Signal to noise ratio,50dB

@ Overall size 63mm x 105mm
X 13mm

Especially designed to a strict specification. Only the finést components
have been used and the latest solid state circuifry incorporated in this
powerful little amplifier which should satisfy the most critical A.F. enthusiast.

STABILISED POWER

MODULE SPM80

SPMB0 is especially designed to power 2 of the AL60
Amplifiers, up to 18 watt (r.m.s,) per channel simul.
taneously. This module embodies the latest components
and circuit techniques incorporating complste short
circuit protection. With the ‘addition of the Mains Trans.
former BMT80, the unit will provide outputs of up to 15
anps at 35 volts. Size: 63mm X 106mm x 30mm. .

These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal far many
other applications includinglé-—Disco Systerns, Public Address,
Intercom Units, etc. Handbook available 10p PRICE £3-25

TRANSFORMER BMT80 £2:75 p. & p. 40p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA10D stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL60 power amplifier system, this quality made unit incorporates
no less than eight silicon plenar transistors, two of these 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 variable
bass and treble controls. .

SPECIFICATIONS
Frequency Response ,
Harmonic Distortion
Inputs: é Tape Head .

20Hz—320KHz * 1dB
better than 0-19,
3:26 mV into 50KQ
o, Tuner 75 mV into 50K
3. Magnetic P.U. 3 mV into 50K .

All input voltages are for an output of 250mV. Tape and P.U, inputs

equalised to RIAA curve within + 1dB. from 20Hz to 20KHz.
Base Control . + 15dB at 20Hz
Treble Control + 16dB at 20KHz
Filters: Rumble (High Pass) 100Hz

Scratch Pass 8KHz

Signal/Ngirni ‘ilaﬁoow ) better than —65dB
+ 26dB

<+ 35 volts at 20mA

Input overload f
Supply 282mm X 82mm X 35mm
ONLY £1425

Dimensions
MK 60 AUDIO KIT : . p
Comprising: 2 x AL§0, 1 x SPM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of part:
to include on-off switch, neon indicator, stereo headphone sockets plus instruction booklets.
Complete Price: £29-75 plus 45p postage.

TEAK 60 AUDIO KIT . . -
Comprising: Teak veneered cabinet size 163" x 11} x 33", other parts include alumlmuxp
chassis, heatsink and front panel bracket, plus back panel and appropriate sockets, etc:
Kit price: £9-95 plus 45p postage.

e

All prices quoled 1a new pence Giro No. 368-7006
Please send all orders direct to warehouse and despatch department

' P.O.BOX6, WARE - HERTS

Postage and packing add 20p. Overseas add extra for airmail

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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THE MODERN BOOK CO
INTERNATIONAL TRANSISTOR SELECTOR

by T. D. Towers, M.B.E. Price £3.15

Over 10,000 USA, EURO, JAP. BRITISH TRANSISTORS WITH ELECTRICAL & MECHANICAL
SPECIFICATIONS, MANUFACTURERS & AVAILABLE SUBSTITUTES.

TRANSISTOR AUDIO & RADIO CIRCUITS

by Mullard PRICE £2.00
HOW TO READ ELECTRONIC CIRCUIT
DIAGRAMS by R. M. Brown PRICE £1.70
R.S.G.B. AMATEUR RADIO CALL BOOK

1975 Edition by RSGB PRICE £1.10
MINIATURE PROJECTS FOR ELECTRONIC
HOBBYISTS by K. Sessions PRICE £1.60
PIN-POINT TRANSISTOR TROUBLES IN

12 MINUTES by L. E. Garner PRICE £2.80
110 SEMICONDUCTOR PROJECTS FOR

THE HOME CONSTRUCTOR

by R. M. Marston PRICE £1.30
SECURITY ELECTRONICS

by J. E. Cunningham PRICE £2.00
BASIC THEORY & APPLICATION OF
TRANSISTORS PRICE £1.50
VIDEOTAPE RECORDING

by J. F. Robinson PRICE £4.80

THE RADIO AMATEUR’S HANDBOOK

1975 by A.R.R.L. PRICE £3.50
RADIO SERVICING POCKET BOOK
by V. Capel PRICE £2.10

BEGINNER'S GUIDE TO ELECTRONICS

by T. L. Squires PRICE £2.05
RAPID SERVICING OF TRANSISTOR
EQUIPMENT by G. J. King PRICE £2.00
AMATEUR RADIO TECHNIQUES

by P. Hawker PRICE £2.25
UNDERSTANDING SOLID-STATE

CIRCUITS by N. H. Crowhurst PRICE £1.60

T.V. TECHNICIAN'S BENCH MANUAL

by G. R. Wilding PRICE £2.70
TRANSISTOR MANUAL by G. E. PRICE £1.30
RADIO CONTROL FOR MODELS

by R. H. Warring PRICE £5.80

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 071-723 4185

[3

LATEST BOUND VOLUME No. 27

of
“Radio & Electronics

Constructor”

FOR YOUR LIBRARY

Comprising ;

772 pages AUGUST 1973 pn|0E £2°40 p&p 35p

inc. index to JULY 1974
BOUND VOLUME No. 24 (August 1970 to July 1971) PRICE £2.00 p. & p. 35p
BOUND VOLUME No. 25 (August 1971 to July 1972) PRICE £2.00 p. & p. 35p
BOUND VOLUME No. 26 (August 1972 to July 1973) PRICE £2.10 p. & p.35p

“Limited number of these volumes still available

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

DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON, W9 1SN

452
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. 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 127,8 or 15 ohm
- Baker Major 3, 8 or 15 ohm
Baker Superb 8 or 15 ochm
Baker Regent 8 or 15 ohm
Baker Auditorium 12°

Celestion PST8 (for Unilex)
Celestion G12H 8 or 15 ohm
Celestion G12M 8 or 15 ohm
Celestion G15C 8 or 15 chm
Celestion G18C 8 or 15 ohm
' Celestion MH1000 8 or 15 ohm
Coral 634" d/cone roll/surr. 8 ohm
Coral 61" (larger magnet) 8 ohm
- Coral 8” d/cone, roll/surr, 8 ohm
EMI 13 x 8, 3,8 or 15 ohm

EMI 13 x 8, d/cone 3, 8 or 15 ohm
EMI 13 x 8 t/tw. 8 ohm

EM! 13 x 8 type 350, 8 or 15 ohm
EMI 13 x 8 20 watt bass

EMI 5” 14A /730 mid-range 8 ohm
EM! 63” 93850 4 or 8 ohm

EMI 8 x 5, cer. mag. 8 ohm

EMI 8 x 5, 10 watt, d/c roll/s 8 ohm
EMI 10 x 6 93870 8 ohm

EMI 24" tweeter 8 ohm

Elac 9 x 5, 59RM109 15 ohm,

59RM114 8 ohm

Elac 63" d/cone, roll surr. 8 ohnv
Elac 64" d/cone 8 ohm

Elac TW4 4" tweeter

Elac 10* 10RM239 d/c 8 ohm

Elac 8” 3 ohm

Eagle Crossover 3, 8 or 16 ohm
Eagle CTS5 cone tweeter 8 ohm
Eagle CT10 tweeter 8 or 16 ohm
Eagle DT33 dome tweeter 8 ochm
Eagle FF5 3 way crossover

Eagle SN75 crossover with tw. control
Eagle FF28 multicell, horn

Eagle HT15 horn tw, 16 ohm
‘Eagle HT21 horn tw. 8 ohm
:Eagle MHT10 horn tw. 8 chm
Eagle FR4 4” full range

Eagle FR65 64" full range

Eagle FR8 8" full range

Fane Pop 15 watt 127

Fane Pop 25T 30 watt 12
‘Fane Pop 50 wact 127

Fane Pop 55 12" 60 watt

Fane Pop 60 watt 15”7

£1.75
£8.50
£12.50
£10.75
£8.50
£14.50
£7.75
£12.50
£3.25
£15.00
£12.00
£24.00
£33.00
£10.95
£2.50
£3.15
£3.25
£2,25
£2,50
£3.75
£8,25
£6.60
£2.50
£3.00
£1.65
£2.50
£2.25
.65

£2.80
£3.50
£2.65
£1.50
£2,65
£2.50
£1.50
£1.75
£2.55
£5.45
£3.15
£4.00
£1.75
£3.80
£5.88
£3.80
£5.30
£8.35
£10.65
£5.25
£7.25
£12.00
£12.50
£13.25

SPEAKERS

Fane Pop 100 watt 18”

Fane Crescendo 12A 8 or 15 ohm
Fane Crescendo 12B 8 or 15 ohm
Fane Crescendo 15, 8 or 15 ohm
Fane Crescendo 18, 8 or 15 ohm
Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Fane 152/12a 15" 15 ohm

Fane 801T 8" d/cone roli surr.
Fane BO5T 8” d/cone roll surr.
Fane B08T 8” d/cone

Fane 807T 8” d/cone roll surr..
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12P-D 8 or 15 ohm
Goodmans 12P-G 8 or 15 ohm
Goodmans 12AX 100 watt 8 or 15 ohm
Goodmans 15AX 100 watt 8 or 15 ohm
Goodmans 15P & or 15 ochm
Goodmans 18P 8 or 15 ohm
Goodmans Midax 750

Goodmans Axent 100 tweeter & crossover

Goodmans Audiom 100, 8 or 15 ohm
Goodmans Axiom 401, 8 or 15 ohm
Goodmans Twinaxiom 8” 8 or 15 ohm
Goodmans Twinaxiom 10” 8 or 15 ohm
Gauss 12" full range 8 ohm

Gauss 12” Bass 8 ohm

Gauss 157 full range 8 ohm

Gauss 157 Bass 8 ohm

Gauss 18" full range 8 ohm

Gauss 18” Bass 8 ohm

All the above Gauss (American) spea

W AUDIO

THE Firm for speakers!

£24.50
£29.00
£30.00
£36.00
£51.95
£35.00
£12.75
£33.00
£16.00

£7.00

£3.50

£2.75

£3.85

£5.00

£5.30
£12.95
£16.75
£15.75
£36.50
£40.25
£21.00
£36.00
£16.00

£7.25
£12.00
£17.25

£8.25

£9.00
£69.50
£69.50
£75.00
£75.00
£80.00
£80.00
kers are

fitted with 41” voice coils-and can handle 200 watts

RMS.

Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13

Richard Allan 12" d/cone 3 or 15 ohm

Richard Allan CG8T 8” d/c roll surr. 8 ohm

STC 4001G super tweeter

2}" 64 ohm, 70mm 8 ohm, 70mm 80 ohm
24”75 ohm

7" x 4" 3,8 or 15 ohm

8" x5 3,80r15 ohm

10” x 6” 3, 8 or 15 ohm

£5.25
£6.00
£1.25
£8.25
£14.25
£2,00
£4.95
£3.30
£2.75
£6.35
£6.19
.65
.50
£1.40

£1.50°

£2.30

GRUNDIG SATELLIT 2000

You've got your yacht. private aircraft, Rolls
Comiche? — then all you need for a full set of
status symbols: is this latest model Grundig
Satellit, Germany's top radio! Radio per-
formance, appearance and sound quality are
all superb. VHF/FM, MW, tW 10 SW bands
plus bandspread. 27 transistors and 22
diodes, Battery/Mains (110/240v.), 2
speakers, 57’/ telescopic aerial.

Our Price £129.50nc. carr. &ins

Big discounts on Grundig, ITT. Koyo, etc.
Send stamp for list.

The Ultimate Radio!
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WILMSLOW AUDIO, 10 SWAN STREET, WILMSLOW, CHESHIRE

10 SWAN ST., WILMSLOW, CHESHIRE

SPEAKER KITS (Carr. 75p each. £1.50 pair)

Baker Major Module 3, 8 or 15 ohm . each £10.75
Goodmans Mezzo pair  £45.00
Goodmans DIN 20 4 ohm each £9.75
Helme XLK25 - pair £22.00
Helme XLK30 pair £14.95
Helme XLK50 pair £39.95
Kefkit 1 each £29.95
Kefkit 3 each £36.75.
Peerless 3-15 (3 sp. system) each £15.00
Peerless 20/2 each £14.95
Peerless 30/2 each £20.95
Peerless 20/3 each £22.95
Peerless 50/4 each £34.95
Richard Allan Twinkit each £8.95
Richard Allan Triple 8 each £13.75
Richard Allan Triple each £19.95
Richard Allan Super Triple each £23.75
Wharfedale Linton 2 kit pair £19.25
Wharfedale Glendale 3 kit pair £34.50
Wharfedaie Dovedale 3 kit pair £52.50
PA/DISCO AMPLIFIERS (Carr. and ins. £1)
Baker Major 100 watt £49.75
Linear 30/40 £30.00.
Linear 40/60 £35.00
Linear 80/100 £58.95
Linear 100 watt slave £44.00
Eagle PRO A120. 120 watts RMS £129.00
Eagle PRO A65. 65 watts RMS £98.50
Eagle PRO A35. 35 watts RMS £77.00
Eagle TPA40 miins/12v mobile £50.00
Eagle HHS 36 watts mobile 12v, £37.50
Eagle TPA20 paging amplifier £45.00
Eagle RAB59 Reverb (p. & p. 75p) £18.25
Eagle RABS56 Reverb (p. & p. 75p) £12.50
MICROPH ONES (p. & p. 50p)

Shure 515 SB Low Impedance £14.95
Shure 515 SA High Impedance £15.75
Shure 545 Dual Impedance £29.95
Shure 588 SB Low Impedance £19.95
Shure 588 SA High Impedance £20.50

FREE with loudspeaker orders over £7 -
“HiFi Loudspeaker Enclosures” book

All items guaranteed new and perfect
Prompt despatch

Carriage: 38p par speaker, 20p per tweeter,
crossovaer or 2§"/70mm spaaker, kits 75p each
(£1.50 palr)

ALL PRICES QUOTED INCLUDE VAT,
Send stamp for free booklet ‘Choosing a speaker’

Big discounts on Grundig, ITT, Koyo, etc.
Send stamp for list

WILMSLOW
AUDIO

DEPT RC

LOUDSPEAKERS: SWAN WORKS
BANK SQUARE, WILMSLOW, CHESHIRE

AMPLIFIERS, RADIO ETC.
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COMPONENTS

HOBBYIST - AMATEUR - DOMESTIC - SURPLUS - INDUSTRIAL -
JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - SEND
STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON OTHER
REQUIREMENTS. THESE OFFERS APPLY ONLY TO MAIL ORDER
AND NOTSHOP SALES, UNLESS CURRENT MAGAZINE PRODUCED.

Goods sent at customer's risk, unless sufficient payment for insurance included (2p per £1 Min 5p) U.K. only.

VALVE BASES

TO3 Mica Washer 2p
18 volt 4 amp charger,

ELECTROQOLYTICS MFD/VOLT. Many others
in stock

Printed circuit B9A - B7G ., .. 4p | _ bridge rectifies 50p |, .16y 25y 50V 75V 100V 250V 350V 500V
Chassis B7 — B9G ~ B7G .. 4p | GC10/4B Cold MFD Y
Shrouded chassis B7G — B9A .. 6p | Cathode £3.00 10 4p 5p 6p 8p 8p 12p 16p 20p
B8A — BYA chassis —~ B12A tube .. 6p Telescopic aerial 25 4p 5p 6p 8p 8p 15p 18p 20p
Closed 9%”, open 381" 50 4p 5p 6p 9p 13p 18p — —
TAG STRIP - 6 way 3p| WRIST COMPASS | Fitted right angle TV] 100 5p 6p 10p 12p 19p 20p — —
9 way 5p Single 1p| 30p with Needle Lock plug. 50p 250 9p 10p 11p 17p 28p — — —
1 glass fuses— 250 m/a or 3 amp (box of 12) 1gp |Jo00 ToE i Tpidte TH = I =
” P 17p 40p - - - "
3" tape spools . 8p 2 2 To 4
Brand new Boxed 6K7G .. 26p [2000 23p 37p 45p — — — — —
PVC or metal clip on M.E.S. bulb holder 5p | As total number of values are too numerous to list,
Geared Knob, Inner to Outer Ratio 8:1 60p |use this price guide to work out cost of your
Bulgin, 5mm Jack plug and switched socket (palr) 30p | actual value requirements, i.e. 2MFD, 30V would
12 volt solenoid and plunger 40p | be 5p, or 330MFD, 50V would be 14p, etc. etc.
250 RPM 50 ¢/s locked frequency m|n|ature mams motor 50p |8/20, 10/20, 12/20 Solid tantalum 15peach
200 OHM coil, 24" long, hollow centre 10p [16-32/275, 32-32/275, 100-100/150, 100-
Belling Lee white plastic surface coax outlet Box 30p |100/275 50-50/300 .. 20p each
R.S. 12 way standard plug and shell .. .. 30p |12,000/12, 32-32-50/300, 700/200 100-100-
SWITCHES RESISTORS _ |50°2020/380 .~ .. ..  40p each
Pols Way Type o |4 watt 1p v
4 2 Sub. Min. Slide 18p |1 watt . . 2p INDICATORS
6 2 Slide 20p |Up to 5 watt wire 1°P Arcolectric green, takes M.E.S. bulb 20p
4 2 LeverSlide 16p 110 watt wire | Bulgin D676 red, takes M.E.S. bulb 20p
2 2 Slide ) 10p | wound 12p 12 voltred, small pushfit 20p
1 3 + off Sub. min. edge 10p (15 watt .. 14p | Mains neon, red, pushfit 18p
1 3 13 amp small rotary 12p
2 2 Locking with 2 to 3 keys Philips  transformer, CAPACITOR GUIDE — maximum 500V
] £1.60 | safety fused. In 200- |Up to .01 ceramic 2p. Up to .01 poly 3p.
2 1 2 Amp 250V A.C. rotary 16p |220-240y. Out 240v | Up to 1000PF silver mica 6p. 1,200PF up to .01
1 2 Toggle 10p | 60ma +6.3v 1a approx | silver mica 10p. .013 up to .25 poly etc. 4p,
Wafer Rotary, all types 30p {2” x 23" x 23" £1.50 .27 up to .68 poly etc. 6p

Speaker, 6” x 4”, 5 ohm, ideal for car radio etc. £1

COMPUTER AND AUDIO BOARDS
VARYING PANELS WITH 2ZENER, GOLD
BOND, SILICON, GERMANIUM, LOW AND
HIGH POWER TRANSISTORS AND DIODES,
HI STAB RESISTORS, CAPACITORS, ELEC-
TROLYTICS, TRIMPOTS, POT CORES, CHOKES
ETC.

3lb. for 85p + 40p post and packing
7ib. for £1.75 4 60p post and packing

Skeleton Presets Clear Plastic Boxes

Slider, horizontal or | For component stor-

vertical standard or | age or projects, sliding

submin. 5p | lid. 13" x13"x1” 10p
KNOBS

SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREW. WITH
POINTER AND SILVER CENTRE 8p EACH.

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
25M/A £2.00

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-159-989 )
6-14 volt, 6 digit, illuminated, fully enclosed. £2.50

A
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POTS
Log or Lin carbon 12p

Switched 25p
Double Pots 38p
Double & switch 50p
Lin wirewound  25p
Slider Pot 26p
Double Slider 48p

THERMISTORS
VA1008, VA1 034,)
VA1039, VA1040, | 70

Over 500 volt order from above guide and few
others listed below.

6p. .1/600:10p. .01 /1000, 1/350, 8/20,.1/900,
.22/900, 4/16. .25/2560 AC (600vDC) .1/1500
40p. 5/150, 9/275AC, 10/150, 15/150, 40/1560.

TRIMMERS, 20p 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 polythens. 3p each

Strong grey plastic box same design as die cast

VA1055, VA1066," ali 437 x 28" x 13" .. 40p
35;]833' Malli 10p |17 or 13" or " .CAN CLIPS
VA1005. VA1026 17p LABGEAR MAINS DROPPER
' ) 136 ohm 26 watt - 79 ohm 9 watt 20p
PARMEKO P480 S1P”EAK3E”R EX-EQUIPMENT 3 OHM
6000/55, 20 Henry |53" %23 30p
*12A,potted choke 60p |5 Amp Suppression Choke 5p
"o
RELAYS 3;2& x-|-‘£ PAXOLINE - 2for§';
:“zerzzlrt S\I;é(t:tfd' %(;tar: 220K & 100 ohm 3 watt resistors 4p
so0d W 7§p VALVE RETAINER CLIP, adjustable 2p
p OUTPUT TRANSFORMERS
P.0. 3000 type, 1,000 b-mini T h T 25
OHM coil, 4 pole ¢/o Sub-miniature Transistor Type p
| Valye type, centre tapped or straight 40p

60p

3 pin din to open end, 14yd twin screened
lead 35p

Whiteley Stentorian 3 ohm constant impe-
dance volume control way belowtradeat £1

_

RADIO & ELECTRONICS CONSTRUCTOR
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SEMICCNDUCTORS v P
Fuii spec marked by Mullard, etc. Many other types in stock . 2N2219 . 18p
AC107 .. 14p | BC178A/B 14p| BF194/5/6/7 8p | TAD100 £1.00 | 2N2401 (ASY26-27) 20p
AC127/176 11p | BC179B 15p| BF194A 12p | 26302 . 15p | 2N2904/5/6/7 .. 13p
AC128 .. 8p | BC186/7 .. 20p| BF200 .. 20p 2N393/MA393 30p | 2N2907A 15p
ACY28 .. 18p | BC213L . 11p| BF262/3 23p |2N706 . . 8p | 2N3053 . 14p
[ / P
AD149 .. 40p | BC337/8 15p| BF336 .. 25p [2N987 .. 35p | 2N3055 (992) .. 33p
ﬁi};g/g 13p | BC547/558A 11p| BFX29/30 . 25p | 2N1091 45p { 741 8pindil .. 28p
16/7 20p | BCY4o .. 60p| BFX84/88 .. 20
AF139/178 30p | BCY70/172 12p | BFY50/1/2 11p |Amp Yolt FHYRISTORS
AF180/1 30p | BD112/3/5/6 sop| BFY90o .. .° sop|} 240 BTX18-200 . .. 50p
AF239 .. 20p | BD131 .. . 24p| BR1OY Bopifd  ood SAIOE0R - 65p
ASY27/73 25p | BD132 . .. 30p| BRY39 S;ﬂgjﬂr:glaobnles4p 1 240 BTX30-200 - 40p
BC107A or B 9p | BD135 | . 28p| BRYS6 Sap (5@ 200 BINOZEOOR |0 L LD 90p
BC107/8/9 ..  8p| BD201/2/3/4 .. £1.00| BSV64 . agp |19 700 BT106 ©ee .. 85p
BC108A/B/109B/C 11p | BD232/4/5 ., 49p| BSX21 .. 18p |15 500 BT107 _ .. .- £1.00
BC147/8/9 .. 7p| BDX77 .. £1.40| BU105/01 £1.60 654 900 BII0TES00R 90p
BC147A/B .. 11p| BF115 .. ., 1sp| cA3001 1.00 |8:5 500 BT109-500R 90p
BC148A/B, QB/C/S sp | BF167/173 20p| cv7042 (OC41 OC44 20 600 BTW92-600RM .. .. £3.00
BC157/8/9 . sp BF178/9 25p ASYG3) 10p 15 800 BTX95-800R Pulse Modulatad .- £10.00
BC158A/B .. 11p| BF180/1/2/3 .. 22p| GET111 .. 40
BC159C,157A .. 11p | BF184/5 15p| 0C35 T 3sp OMKER DIODES
IN916 ., 6p |BA182 .. 24p
BRIDGE RECTIFIERS
IN4148 .. 4p | 0A5/7/10 10p
Amp Volt RMS Amp Volt RMS
BA145 14p | BZY88 Upto 33 voit  7p
3 1,600 BYX10 30p | 2 30 LT120 30,
P | Centercel 10p | BZX61 11 volt 16p
1 140 0SH01-200 30p | 0.6 6-110 EC433 BZY61 10p | BR100 Diac 20p
14 42 BY164 35p | Encapsulated with built-in : =
Plastic types heat sink . 15p . TRIACS
Amp Vot
1 AMP RECTIFIERS OoPTO ELECTRONICS .
IN4003 200 volt . 5p | ORP12~  44p | Photo transistor |8 o0l Phoe g 90p
25 900  BTX94-900 £5.00
IN40O5 600 volt . 6p | BPXx40 85p | BPX29  £1.00 |52 1200 BTX94.1200
IN40O6 80O volt . . 70 | BPx42  £1.50 | ocp71 35p £7.00
IN4007 1,000 volt .. 7p | BPY10 £1.00 | BiGL.E.D.4gmm CcQY11B L.E.D. WESTINGHOUSE 28TIO 30
(VOLTIAC) 2v 50m/A max. | Infra_red transmitter £1| AMP1000VOLTTHYRISTER
HIGH POWER RECTIFIERS BPYGBl RED 15p One fifth of trade | WITHOUT NUT £4
Amp  Volt BPY69 £1.00 | 5RANGE
SR100 15 100 7p | BPY77) GREEN 16p |[PHOTO  SILICON  CONTROLLED SWITCH
SR400 15 400 8p Diodes YELLOW BPX66 PNPN 10 amp £1.00
LT102 2 30 10p -
BYX38-600 25 600 40p F.ET's PAPER BLOCK CONDENSER SOLDER
BYX38-300R 25 300 36p | BFW10 .. o 45p (0.25MFD 800 volt 30p | Multicore - 23p foot
BYX38-900 2.5 900 45p | BSV79 .. .. £1.00 [1MFD 250 volt 16p | ENAM. COPPER WIRE
BYX38-1200 25 1,200 60p | BSV8O .. .. 90p|2MFD 250 volt .. 20p |SWG. PER YD
DipjSo 4t B m N. Channel 2MFD 15kv .. B0p| 18 3p
BYX49.900 2% 900 4op | BSV8I M.OST. .. 90p|4MFD 250 volt ., 20p (20-24 2p
BYX49-1200 25 1,200 52p | BFS28 Dual M.0.S.T.92p [156MFD 150 volt 60p | 26-42 1p
g&:g:ggg g %gg ggz Wire ended glass neons 4p | METAL CHASSIS SOCKETS TAA300 T0-74 1 Watt
BYX48-900 8 900 60 Car Aerial .. .. A.F. AMPLIFIER I.C.
S HI00 X 1,200 80": 650 m/h 2amp. 20hm |Coax .. .. 4:5to 9v £1.26
BYX72-150R 10 150 35p | Chokes 60p- {5 or 6 pin 240° din 6p GARRARD
BYX72-300R 10 300 45p | g Diod Speaker din switched GCS23S Crystal Stereo
BYX72-500R 10 500  55p astic, Transistor or Diode | 3 5mm Switched Socket Cartridge £1.00
BYX42-300 10 300 45p _'I'_‘O'd'!ft Stos Pl }P HANDLES
BYX42-600 10 600 65p ransistor or LDiode Fa p ETURN P T sERV[c nn n
BYX42-900 10 900 80p | Holdersorpads50pper100 BY R 03 | Rigid light biue nylon
BYX42-1200 10 1,200 95p — 631" with secret fitting
BYX46-300* 15 300 £2.00. :hilllpséror.\ Tflra‘rm'ostat s }gg 8 way Cinch standard screws 6p
BYX46-400* 16 400 £2.50 ulgin 2-pin flat plug and socke ; in-
BYX46-500* 15 500 €£2.75 McMurdo PP108 8 way edge plug 15p BAIB pitEh ;gge soek@t g.omr with neor:j n
BYX46-800* 15 600 £3.00 TO3 HEATSINK = [[Syeator. 08 I3ec,in
BYX20-200 26 200 60p | Europlec HP1 TO3B individual ‘curly’ U.E.C.L. 10 way pin | Seafarer, chnflc, Fair-
BYX52-300 40 300 £1.76 | powertransistortype. Ready drilled 20p | connector 2B6000 way depth finders
BYX52-1200 40 1,200 £2.50 OA1P10 10p 20p each
. : Tested arked ked = :
L IRONE ample load ox new equipment | UEC.L. 20 way pin |Miniature Axial Lead
RG4-1260 Mercury vapour rectifier { ACY17-20  8p | OC71/2 ép | connector Ferrite Choke formers
£5.00 | ASZ20 8p | 0C200-5 10p | 2A60000A1P20 20p 2p
- — ASZ21 15p | TIC44 24p - DEE PLUG
1~ Terryclips chrom.e finish . . 4P | gciss 11p | 26240 2-50 U.E.C.L. 10 V\(’)aOYI RF"Im McMurdo DA1SP 15
Cinch 10-way terminal block 15p | BCY30-34 10 G302 gp | socket 2B606 0 .
L4 30-3 P2 p 10p |waychassisplug 15p
Pair of LA2407 Ferrox cores BCY70/1/2 8p | 2G401 10p P -
with adjuster 26p | BF115 e || 247 ! g 28p| UECL. 20 way pin :gm:v 18009 Cog’;
1 2] 2] ..
Chrome Car Radio facia 150 | B7Y88 series 5p | 2N598/9 6p socketB260800A1 220 TTE CLIFS
Rubber Car Radio gasket 5p Op
- i HG1005 2p 2N1091 8p = Nylon self lockin 7"
DL Pal Delayline 80p | HG5009 2p | 2n1302 8p | BELLING LEE L1354 V3, " 9 2
Relay socket 10p | HG5079 2p | 2N1907 2-50 | TV Aerial diplexer 10p |OF 92 P
Take miniature 2PCO relay L78/9 2p | Germ. diode 2p | Phjlips electronic eng- CINCH 1560
M3 10p | GET120 (AC128 | . ; i 12 way edge socket
B7G or B9A valve can 2p e : ineer kits add on series
0A81 3p in 1" sq. heat sink) E1004 10p
0-30, or 0-15, black pve, 360° 0A47 2p 20p -
dial, silver digits, self adhesive, 0A200-2 3p | GETs72 12p] £1.00 each |11b Mixed nuts, bolts,
41" dia. ' . y - 10p | OC23 20p (parts worth more) | washers etc. 36p
SMALL ORDERS, ENCLOSE SUITABLE TH E RADIO SHACK
STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR [ETIIE- SNTeYSINCRITNNN:Y-Y o f 3B F- W Ke LNl Te] NIE-RUVR B
POSTAGE, INSURANCE, ETC. Open 10 a m till 7 p m. Monday to Saturday Phone 01-223 5016
TOTALGOODS PLUS CARRIAGE, ADD 8% V.A.T. -also maost Sundays
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“1 MADE IT MYSELF”

Imagine the thrill youw’ll feel ! Imagine how impressed
people will be when they're hearing a programme on a ™
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn — and pave the way 1o
new, better-paid career! No dreary ploughing through page
after page of dull facts and figures. With this fascinating

Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Eleetronics by doing
actual projects you enjoy — making
things with your own hands that
you’ll be proud to own! No wonder
it’s so fast and easy to learn this
way. Because learning becomes a
hobby! And what a profitable hobby.
Because opportunities in the field
of Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-siep lessons show you how
to read circuits — assemble compon-
ents — build things - experiment.
You enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT. CRE 03!
READING RG7 4PF

Yes, I'd like to know more about your course. Please send
me free details—plus your big, 76-page book that tells
about all your courses.

So fast, so easy,

this personalised course
will teach you even if
you don’t know a thing
today!
No matter how hittle you know now,
no matter what your background
or education, we’ll teach you. Step
by step, in simple easy-to-understand
language, you pick up the secrets
of radio and electronics.

You become a man who makes
things, not just another of the
millions, who don't understand.
And you could pave the way to a
greal new career, to add to the
thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in
your hand your own transistor
radio. And after the course you
can go on to acquire highpowered
technical qualifications, because our
famous courses go right up to City
& Guilds levels.

Send now for FREE
76 page book - see how
easy it is — read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll enjoy
for years. Send the coupon now.

~ There’s no obligation.

CRE 03

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

AMBIT is the modern constructor's component
and information source. More then just ‘flogging’
the bits - we supply ideas and information in a
variety of ways: lots of data, plus PCBs that bring
IC applications circuits to life.

Products include the broad range of TOKOQO's coils
and filters. (Ceramic, mechanical & LC). VHF
tunerheads, Linear and digital 1Cs, like RCA
3123E for AM, and 3089E for FM, 7800 series
three terminal voltage regulators for 5,12 & 18v,
the Fairchild 95H90 250MHz decade divider for
frequency meter prescalers etc.

There is much more in the full datalogue than we
have room to show here: if you want a sample of
the complete range, then send us an SAE and we
send you a copy of the full price list, which
has brief details of the complete range.

FROM TOKO:
CERAMIC FILTERS FOR RADIO: 4558470 kHz

CFT455B (8kHz BW) CFT455C (6kHz BW) £0.45
CFT470C (6kHz BW) CFU470C(6kHz Hi Q)  £0.50
CFS10.7M (WBFM at 10.7MHz-sim.to FM4}  £0.40
CFK10.7 (WBFM at 10.7MHz with IFT) £0.60
MECHANICAL FILTERS FOR 455 kHz:

MFH41T (4kHz BW) & MFH71T (7 kHz BW) £1.35

COILS FOR IFs OSCs RF etc
455/470 kHz |FT with capacitor (10 or 7mm) £0.27

Sets of 1st, 2nd & 3rd IFT either 7 or 10mm  £0.60
10.7 MHz IFTs with capacitor, set of four £0.85
10.7 MHz IFTs (individually) £0.30

Remember that all our coils have the TOKO stamp of
quality. Full data available, continuity of supplies is
assured.

SEMICONDUCTORS:

All brand new guaranteed first quality types bearing the
manufacturers own mark. No seconds.

CA3089E 1.94 CA3090AQ 3.75 CA3123E 1.40
ICL8038CC 3.10 MC1310P 2.80 TBA120A 0.75
7805UC 155 7818UC 155 78112 0.45
TBA651 = 1.81 TBA810S 1.30 CT7001 9.80
NEG60/1/2 3.19 NEb565/7 2.75 NE566 2.55
40673/MEM616 0.60 BF2561 B/TiS88A 0.34
MODULES: (ready built & tested)

7252 FM radio receiver module. 1uV in for 26dB S/N
at the recovered audio. Varicap tuned, double MOSFET
head, with ceramic filters, two ICs in the IF & detector
from Larsholt electronics of Denmark £20.00
93090AQ The CA3090AQ with audio preamps and
TOKO pilot tone filter £7.60

The full AMBIT DATALOGUE costs 35p, and
contains a large amount of data and information
on modern technology.Get YOURS now.

AMBIT means tecknowledgey in coils and
semiconductors: try us and see for yourself
AMBIT international

37 High Street, Brentwood, Essex. CM14 4RH.
telephone (0277) 216029/227050 telex 995194
P&P 15p per order. VAT: PLEASE ADD 8%.
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ihe guamnlee is guaranleed.

Doramis an entirely new
way of buying electronic
components.

So, to succeed, it's got
to have something going for
it, right?

We agree with you.

And where Doram scoresiis in
the security it gives the amateur
buyer.

We'll give you peace of
mind three ways.

No-quibble guarantee.

Firstly, we guarantee to
replace any componentwhich
arrives faulty. Absolutely free
of charge.

And secondly, our
Euoronfe‘e isbacked by the

iggest electronics distribution
Group in Britain.
7-day service.

Thirdly, we guarantee
you'll have your components
within 7 days from our receipt
of yourorders.

We're so confident of our
service thatif we can't supply

the partyou wantwithin 7 days
we'll give you animmediate
refund.

Soyou'llnever geta
tedious wait.

You know justwhere you
stand with Doram.

Allbranded goods.

All goods supplied by
Doram are made by big-name
manufacturers. And they're
allto manufacturer’s specifi-
cations. They're the best money
can buy.

Infact, Doram gives the
amateur the sort of service only
professionals have enjoyed
before.

Millions of components.

Allin all, we're big enough
to offeryou stocks of millions of
components, on over 4,000
productlines.

Allyou dois buy the
Doram cataloguefor25p
(that's a yearly reference book
for the price of a pint of lager!
and then take your pick fromiit.

Use the coupon now.
Send today for the first-ever
Doram catalogue. It can take
alot of worry out of amateur
components buying.

And for 25p that's not
bod, isite

1 ENCLOSE 25p PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

l Name
I Address .

Doram Electronics Limited,
PO Box TR,

Wellington Road Industrial Estate,
I Wellington Bridge, Leeds LSI12 2UF.

*This will be refunded on orders
of £5 lless VAT or more received
§ by us before March 31st,1975.

vl; mml
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New calculator 1G: lower prices from Thuriby

General description

Increasing demand for the XE series
high performance calculator chips
has resulted in increases in scale
allowing us to offer even better
value for money.

Thurlby Electronics offer you
the opportunity to build yourself
an advanced electronic calculator at
amazingly low cost using one of the
XE series MOS single chip
calculator I.C’s.

Every IC is brand new, tested
and guaranteed. It comes complete
with full data, circuit diagrams and
wiring details covering the use of
different types of displays,
describing how to construct both
very simple and more elaborate
keyboards, and explaining the
operation of the calculator — both
in normal calculations and in more
complex operations.

Full money back guarantee.
Cash with order.
Postage and packing 20p per order.

Please add 8% VAT to total order value,

‘

XE303 Calcu'ator lc New XE303 series with memory and %
® 5 functions, + - x + with automatic constant facility on all 4 plus live % key.
© Full performance memory, store-recall-exchange, or automatic accumulating.
® Full 8 digits with floating decimal point and algebraic logic

® Built-in clock generator, single power supply.

® Direct segment drive, suppression of non-significant zeros.

XE202 Ca|CU|at0r lC XE202 series 4 function and constant

® Full 8 digits with floating decimal point and algebraic logic

@ Powerful keyed constant facility on all 4 functions

® Enormous exponent range: 10°2° to 10"

® Single strobe line facilitates very simple keyboard construction
® Direct segment drive, suppression of non-significant zeros,

Display driving interface chips
TK9 9 digit driver IC suitable for use with XE303 series.
7105 8 digit driver IC suitable for use with XE202 series.

Special magnified LED displays
9 digit suitable for use with XE303 series. £3-75 + VAT
8 digit suitable for use with XE202 series. £325 + VAT

95p + VAT
75p + VAT

Please supply .

t To Thurlby Electronics

Church Farm House
Church End, Over
Cambs. CB4 SNH

for which I enclose cash/cheque/PO for £ including VAT & 'postage

Name 1
Address - ‘ H

o e e

| M

| NEW STYLE

“Radio & Electroni_cs
Constructor”

Available only from:—

Data Publications Lid. 57 Maida Vale London W9 ISK

SELF-BINDER

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
under tension, and the method
adopted ensures PERMANENT
RESILIENCE 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 overstretch the
springs, as a safety check
device is fitted to each.

for

PRICE

£1.00

including V.A.T.
P. &P. 20p
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BlI-PRE-PAK

Bargains In SemI-Conductors, Components Modules and Equipment
\\‘ SPECIAL BPP PAKS

2 N Tested & Guaranteed
.

Electronic Transistor
Ignition £6°00 S°reyee

Now In kit form, we offer this ''up-to-the-

Plastic Power
Transistors s

al!l at 50p each

make ul Trucions upsned wi e N IN TWO

hy TU u| L wi (11}

outetanding features. Transistor and con- RANGES IN4007 SII. Rec. diodes. 1,000 PIV 1amp. plastlc
ventional switchabllity, byrolar proof lock-up

and automatic alarm, negative and poﬂtlv

compatabllity. type

H3s "m Mixed Diodes, Germ. Gold bonded, etc. Marked
and Unmarked

N H3S 30 Short lsad Translstors, NPN Sllicon Planar types

X
N
S . B8t |o Reed Switches, 1” iong §” dla. Highspeed P.O.
\

ra tors of the ury latest design, avaiiable
in NPN or PNP at the most s

prices of all time, Wo have 1ling the
successfully In quantity to all parts of the

//////////////////////////////7/////4'//

Extension Telephones
ideal for toys 709 each P.&P. 25p.

world and we are proud to offer them under H3s Integrated circuits 4 gates BMC 962, 2 flip flops
§ our Tested and Guaranteed tarms. 6 BM(g 945 ° ' —
Range 1. VCE. Min 15, HFE Min 15. Het 2 'BD131/BD132 C | tary Plastic T ]
ew atc R wwar e e
a P d (4 Me: 40361 Type NPN SII, transistors TO-5 can comp.
Generator Mk.2 § s o 2 Mp Y o :
. ® \ Range 2. VCE, Min, 40. HFE Min 40 Hes 4 40362. Type PNP Sil. transistors TO-5 can comp,
Essentlal for alignment of colour guns on all \ 1-12 13-25 26-5¢ to HES
AR S EAs oo
c. plck-up circult. The
case Iu virtually unbreskabie—Ideal for the en - \ Please state NPN or PNP on order,

ginser's toolbox— only measures 3” x 5}” x 37,

o L I

High Spead Magnetic Counters 4 diglt (non-
raset) 24V or 48V 4 x1x 1 I1n 33p p & p Bp.

W

/,/////

7 Takes three U 2 type batteries INTEGRATED CIRCUITS X
7 V!:m.(ock a Iar(?c rnr;%o of 'f)'.'r" very comﬁ \ “ h
7 i — g petitive prices (from 1dp each). These are a
/3 77, N SN \ listed In our FREE Catalogue, ses coupon alr at P eac
7 \ below.
4 \
mw lM 380 \\\ METRICATION CHARTS now avallable I\\ Bt so Germanium Translstors PNP, AF and RF
i This fantastically detalled conversion calcula-
. AUDIO IC tor carrles thousands of classifled references B6s |§() Germanium Diodes Min. glass type

of
between metric and British (and U.S.A.)
measurements of length, area, volume, llquid |
measure, welghts etc.

Pocket Siza 12p ‘Wali Chart 18p

LOW COST DUEL IN LINEL.C. SOCKETS

14 pin type at 15p each | Now new low profile
18 pin type at 11p each J type

We have just received a large | of
b LM380 IC's. These ara .uaulnlly selected lo a
glaher grade and are¢ marked with the number.

B3 200 Trangistors, manufacturers’ rejects, AF, RF, Sil,
and Germ,

B4 "m Sillcon Diodes DO-7 glass equlv. to OA200,
0A202

Ql
q["

This fantastic litti. 3watt uudlo IC onl)
requires two i and tw

to make an amplifier with volumo nnd ton
control. The quality 'Is good and has to be
heard to be belleved.

Bnas Ioo S1i. Diodes sub. min. IN 814 and IN318 types

H20 20 BY126/T Type Siiicon Rectifiers 1 amp. piastic.

Mixed volts
?:.'cm ] Gatarans BOOKS 34 |G Power_Transisiors, PNP, Germ. NPN Sillcon
pric eg projects book We have a large selection of nce and TO-3 Can

Technical Books In stock. Details are in our
latest Catalogue. Send for it TODAY, using
the coupon below. N.B. Books are vold of

H§T |o 3819N Channel FET's plastic case type.
£

s
>

Send for lists of publications

N i =
Over 1, Wﬂ 000 6 / Stirling Sound Audio Modules
A new development by BI-PRE-PAK for en-

I';tao?kS|Stors // //////// d // thusiasts who like building at keen prices.
Our famous P1 Pak / SEE OUR LATEST CATALOGUE

Wae hold a very large range of fully marked,
tested and guaranteed transistors, is still legdin
traneistors, tﬂodeu and :.cun.f;' “pow Full ofShortLead!omlc gduq Hcctronlc

/
competitive prices. Please send for free Components, approx, 170. arantee at .,
I L isast 30 really high unllly factory marked
calsogue Transistors PNP & NPﬂ, and a host of Diodes rov' coun er or

Our very popular 4p transistors & Ractiflers mountsd on Printed Circult Pansls.
Identification Chart suppiied to glve some
TYPE A’ PNP Sllicon alloy, TO-5 can Information on the Transistors. . your car

The “'Tacho Block'' enables you to turn any 0.1

mA meter into an accurate linear rev, counter.

The block Is encapsutated and easlly fitted into £I 00
any car with conventional coli Ignition. Each

TYPE ‘B’ PNP Sliicon, plastic encapsulation
TYPE “E"” PNP Germanium AF or R

TYPE “F'’ NPN Sllicon plastic oncapnulatlon
TYPE "G’ NPN sllicon simliar ZTX 300 range|

8 RELAYS £| 00 "o .
Yaent p TERMS OF BUSINESS

Pak P.1. 50p}/

RN

To BI-PRE-PAK 222 West Rd., Westcliff-on-Sea,
Essex

V.A.T. Prices shown do not Include V.A.T. )
UHF Tv Tllnel' unlts Piease add 8% to total value of your | P:‘:!‘l: :?ﬂhlgte:::';s.r. Catalogue, (1 enclose large S.A.E.
orderinciuding postage. No V.A.T. on I enveiop P -
Brand new by a famous overseas orders. i
manufacturer £2 50 POSTAGE Exc?pl w:are lkt|nted(. agdKﬁ for l Please send ...... sl e S FERPPEPR prasas
H postage & packing in U.K. Over-
Data supplied - seas—add £1., any difference | F o o D nDAE 000G e B e e
' = balng charged or refunded.
B P P CATALOGUE = PAYMENT Cash wi;h &r'd?r, Chelque_sgr | Enclosed £.............. inc. V.A.T. cheque/money order
order. mum value: t
. 30 pages packed with bargauu. Sizeg— Q‘:SZ:" ,|2° paynby ACCESS. P | (Write on more paper if necessary)
113 x 8. Send large S.A.E. with 6pf~ IMPORTANT—Every effort is made (o ensure I NAME oot s e er e rate s emee s e anr e er e n e eanarrearees
namp accuracy of prices and description at time of o AR crrrrrrmeraseees CROEPHEEG
preparing this advertisement and going to press. |

Prices are subject to alteration without nolice. ADDRESS ..... R e S e R R e e R S Rl b B00n

BIPRAEPAK LTS

Co Reg No 820919

Dept.C. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344
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68p. plus 33p ENE

Send off the coupon today.
It’s your first step to solving
your component buying
problems.

The price of 98p applies only to customers inthe U.K .and to
BFPO Addresses.
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ME RADIO (Components) LTD., Dept. RC, 234-240 London Road, Mitcham, CR4 3HD Phone 01-648 8422

T
¥

Home Radio Components Ltd. of Mitcham are the people!l | just don’t
don’t know another firm that makes life so simple for their mail order customers.

First they devised a system whereby anybody who wanted to could have a
credit account and pay monthly, thus saving the cost of several cheques or
postal orders. Many credit account schemes are involved and awkward to
join, but with Home Radio Components you simply have to complete a very
simple form — not even references are called for. Then they send you a supply
of order forms and pre-paid envelopes — another worthwhile saving. Then they
really pamper you! They have installed an Answerphone system, so that you
can phone orders through, any time of day or night ~ Sundays included! Very
convenient — no wonder over 700 Credit Account customers use this service.

Of course, to order your components you first need the famous Home Radio
Components Catalogue — just about the best catalogue of its kind you've ever
seen. It costs 98p (65p plus 33p for post, packing and insurance). But Home
Radio help you out even here — with the Catalogue they give you 14 vouchers
each worth 5 pence when used against orders, so you can soon get the cost
of the catalogue back, plus a bit towards postage! Just send the coupon
below with your cheque or P.O. for 98p.

By the way, you'll find full details of the Credit Account system inside the
catalogue, together with the necessary form. And here’s your bonus ~ once
you've joined the scheme you'll receive a new catalogue FREE each year.
Yes — Home Radio Components still know the meaning of SERVICE. To

prove it — send that coupon now.

" Please wrile your Name and Address in block capilals

b4
>
<
m
- e oew mm o

HOME RADIO (Components) LTD., Dept. RC Regd. No.
234-240 London Road, Mitcham, Surrey CR4 3HD 912966, London
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'0SCILLOSCOPE

GALIBRATIO

- By P. R. Arthur

A useful item of test
equipment which may
be employed for oscil-
Ic_>scope voltage calibra-
tion or as a signal in-
jector.

HIS SIMPLE DEVICE PROVIDES A SQUARE WAVE OUTPUT
with an amplitude of 1 volt peak-to-peak. It is
primarily intended for use in determining the sensitivity
of an oscilloscope which does not have a built-in
calibrator, but it can also double as a signal injector.

It is self-contained in an aluminium box measuring
approximately 10 cm. by 7 cm. by 4 cm. (3.9 by 2.75 by
1.6 in.). The circuit is very simple, and only three
semiconductor devices are employed. A voltmeter with
a sensitivity of at least 20kQ per volt is required for
setting-up.

CIRCUIT OPERATION

The circuit of the oscilloscope calibrator is shown in

Fig. 1. Basically, it consists of an astable multivibrator

feeding an f.e.t. chopper which clips the output to 1 volt
peak-to-peak.

The NES555V i.c. is operated as an astable multi-
vibrator. Since C3 charges through R7 and R8 on g¢ne
part of the cycle, but discharges through R8 only during
the remaining part of the cycle, the mark-space ratio
will not be exactly 1:1. However, R8 has a very high
value in comparison with R7, and the error is less than
19%. The frequency of oscillation with the prototype
was approximately 1.5kHz.

The output of the i.c. is developed across R6, and is
fed to the gate of TRI via C1. R5 and DI provide a
stabilized supply for this transistor. R1, VRI and R2
form a potential divider, and VR1 is adjusted to give a
potential of 1 volt with respect to the negative rail at its
slider. R3 is the drain load resistor for TR1, and R4 is
its gate bias resistor.

When a positive pulse is applied to TR1 gate from the
multivibrator TR1 is turned hard on, and has a resist-
ance of only about a hundred ohms. The voltage at TR1
drain is therefore very low, at around 1mV, due to the
consequent large voltage drop across the high resistance
of R3.

During negative pules TR1 gate is heavily negative
biased, and so the f.e.t. exhibits an extremely high drain-
to-source resistance. This produces virtually no voltage
drop across R3 at all. The peak-to-peak output at
TR drain is therefore almost exactly identical with the
d.c. voltage at VR1 slider, and is in consequence 1 volt.
This signal is fed to the output socket via the coupling
capacitor, C2.

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 1. The circuit of the oscilloscope calibration

generator. The output is a square wave having

an amplitude of 1 volt peak-to-peak. The pin

layout of the i.c. is given in Fig. 2

COMPONENTS

Resistors
(All fixed values % watt 10%)

R1 6.8kQ2

R2  820Q

R3  68kQ

R4 27kQ

R5  470Q

R6  2.7kQ

R7 1kQ

R8  270kQ

VR1 1kQ pre-set potentiometer, miniature

skeleton (see text)

Capacitors
Cl 0.047uF polyester
C2  0.1uF polyester
C3 0.0015uF polystyrene or ceramic

Semiconductors
TR1 2N5457 or MPF103
IC1 NES555V or equivalent (see text)

D1  BZYB88C7V5

Switch

S1 s.p.s.t. toggie
Socket

SK1 Coaxial socket, flush mounting
Miscellaneous

9 volt battery type PP3

Battery connector

Veroboard, 0.1 in. matrix
18 s.w.g. aluminium sheet
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Due to the necessarily high value of R3, the output of
the unit must be fed to a high impedance load if the unit
is to give an accurate output. The input impedance of -
most oscilloscopes is in the region of 2MQ, and so this
is not a major drawback.

The 555.j.¢. is available under the type number

" NESSSV as specified, or LM555CN. Another equivalent

is the R.S. Components ‘555 Type’ i.c. TR1 may be a
2N5457 or MPF103, both of these having the same
lead-out layout.

The only other component which requires comment
is the pre-set potentiometer employed for VRI. This
should be a miniature horizontal mounting skeleton
potentiometer having tag spacing which corresponds
with the Veroboard hole positioning shown in the layout
diagram of Fig. 2. A potentiometer which specifically
meets these requirements is the type PN, horizontal
mounting, available from Electrovalue Ltd., 28 St.
Judes Road, Englefield Green, Egham, Surrey.

CONSTRUCTION

All the components, with the exception of the battery,
on-off switch and output socket, are mounted on a
0.1 in. matrix Veroboard panel having 23 by 16 holes.
The copper strips run lengthwise. Details of this panel
are shown in Fig. 2.

There are five breaks in the copper strips, and once a
board of the correct size has been cut out, the first job
is to make these cuts at the appropriate points. Next
drill out the two 6BA. clear mounting holes and, if
necessary, slightly enlarge the holes which take the tags
of VR1. Then connect the three insulated link wires and
mount and connect the various components, leaving the
i.c. until last. The i.c. is carefully soldered into place
directly on the component panel. Take care not to over-
heat it during soldering.

6BA clear —___

A,BCANKLMNOPQRE\TUVW
0000000000000000000000’0
oo |;

|
oo _2_’5
o0
° Insulated ° V~4 I
p— link wires %kgs 5
R L 6
7
| L 118
Output :;O
1
12
13
Chassis 14
15
16

Neg. battery clip Direction of strips

i

Cut strips at: PI3 Pi4 PI5 PI6 14

Fig. 2. The layout of the components on the
Veroboard panel
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THE CASE

The prototype unit is housed in a home-made
aluminium box having the dimensions mentioned
earlier, but any box of about the same size can be used.
It is not recommended that an attempt be made to
employ a case which is significantly smaller than that
used by the author as there is little excess space in the
prototype. .

Details of the case used to house the author’s
calibrator are shown in Fig. 3. The case consists of two
parts, these being the main chassis and a detachable
baseplate. Both are made from 18 s.w.g. aluminium
sheet.

Commence construction of the case by cutting out
the two pieces of aluminium to the size and shape shown
in the diagram. Then drill the holes in the main part of
the case, but not the two in the baseplate. The two holes
marked ‘A’ are clearance size for small self-tapping
screws. The positions of the two 6BA clear mounting
holes for the component panel are found by using the
panel itself as a template. The position taken up by the
panel can be judged from the photograph of the unit
interior.

When the drilling has been completed, bend both
parts of the case to shape with the aid of a small vice.
Then place the baseplate in position and use a pencil
to mark, through the two ‘A’ holes in the chassis, the
positions of the two holes in the flanges of the baseplate.

'[F“m 10cm 4 cm_ﬂ.smm :

| ?

&

Dia.to suit -

switch
1 24mm /

Sides and flanges bent
downwards at 90°

Baseplate

L

96mm4-}»

Fig. 3. The two sections which make up the case.
The material is 18 s.w.g. aluminium sheet
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The components inside the case are spaced out
comfortably without crowding

Drill these tapping size for the self-tapping screws. Two
of these screws can later be used to secure the baseplate
to the chassis after the parts have been fitted to the latter
and setting-up has been completed.

Now mount S1 and SK1. Unless a case made from an
insulating material is used the component panel will
need to be spaced a little way from the inside surface of
the case. This can be achieved by using two % in. 6BA
mounting bolts and fitting two nuts on each between
the panel and the case. Before finally mounting the
panel, complete the wiring to SK1, S1 and the battery
connector. Note that the lead from hole B13 of the Vero-
board panel is that which is wired to the outer connector
of the output socket. This lead, in consequence, also pro-
vides the chassis connection for the unit.

There is ample space for the battery behind SK1. A
thick piece of foam plastic or rubber is glued to the -
inside of the baseplate in such a way that it holds the
battery firmly in place when the baseplate is screwed on,

ADJUSTMENTS

Before switching on the unit for the first time, insert
a testmeter switched to read a high current in series with
the positive battery lead. Switch on and, if there is no
evidence of excessive current, switch off again and re-
adjust the testmeter to read 10mS2 f.s.d. or more. Then
switch on and check the current drawn from the battery.
If all is well, this should be of the order of 7.5mA.
Should a current reading which is significantly different
from this figure be given, switch off at once and check
the unit for short-circuits or wiring errors.

Once the circuit is functioning correctly only one
setting-up operation has to be carried out before it is
ready for use, and that is to set the voltage at VRI

- slider to 1 volt. A testmeter with a sensitivity of at least

20kQ per volt should be used when measuring this
voltage. It is connected between chassis and the slider
of VR1.

Since the peak-to-peak voltage at the output will be
fractionally less than the direct voltage at VRI slider,
this voltage can be set a little on the high side, at about
1.02 or 1.03 volts, to give a slightly higher degree of
accuracy.

When VR1 has been adjusted the testmeter connec-
tions are removed, and the baseplate is fitted to the
chassis. The calibration generator is then ready for use.
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By G. A. French

HAT ADMIRABLE INTEGRATED CIR-

cuit, the Ferranti ZN414, has been
with us for several years now, and it
has formed the basis of a number of
home constructor radio receiver de-
signs. As the majority of readers will
know, the ZN414, in company with a
tuning capacitor, ferrite aerial and a
few other components, can provide
a.g.c. controlled rf. amplification
together with detection on the medium
and long wave bands. As such, it can
drive an earphone directly, whereupon
a complete radio receiver is provided.
Alternatively, its output can be
coupled to an a.f. amplifier which then
drives a loudspeaker.

The receiver to be described in this
article falls into the second category,
and the a.f. amplifier following the
ZN414 incorporates a transistor and a
second integrated circuit. The output
power is 250mW, and the amplifier
gain is sufficient to allow good loud-
speaker reception of stations in the
medium wave band. Also, the Radio 2
transmission on 1,500 metres is repro-
duced at an adequate level in areas
where this signal is received at reason-
able strength. The receiver incor-
porates several unusual features and
one section of the circuit is a little
experimental since it relies on one
component, a light-emitting diode,
having a performance which is not
fully covered by its specification, A
voltmeter, capable of giving clear
voltage readings around 1.5 volts is
necessary in the construction of the
receiver.

CIRCUIT OPERATION

The complete circuit of the receiver
is shown in Fig. 1. Here, the ZN414
appears as ICl, and its input couples to
the tuned circuit given by C2 and L1 or
L2 according to the position of wave-
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change switch S1. L1 and L2 are two
separate ferrite aerial coils, L1 being
wound for medium waves and L2 for
long waves. R1 provides the input bias
for the ZN414 and also couples back
an a.g.c. voltage developed across the
output load resistor R2. The current
drawn through R2 by the ZN414 is of
the order of 0.3mA.

The supply voltage for the ZN414
must lie between the limits of 1.2 to 1.6
volts, and it is provided by LEDI
which functions both as a visual indi-
cator to show that the receiver is
turned on and as a voltage stabilizing
device. In the latter instance, the voltage
across it is typically 1.5 to 1.55 volts.
The actual voltage applied to R2 can
be varied over small limits by adjusting
S2. When this switch is in position '1’
the full voltage across LED] is avail-
able for the ZN414 circuit. Setting S2
to position "2’ causes the voltage to fall
by about 0.2 volt, this being dropped
across the forward biased germanium
diode, D1. With S2 in position '3’ the
voltage falls by a further 0.2 volt due
to the inclusion of the second german-
ium diode, D2. As both these diodes
pass forward current when they are
switched into circuit they offer a low
impedance and do not significantly
alter the output load resistance for the
ZN414. The availability of a variable
supply voltage enables the ZN414 to
give optimum results with both weak
and strong signals and, in the author’s
view, considerably enhances the per-
formance of the receiver. The idea of
employing series germanium diodes in
the manner illustrated in the circuit
was originally introduced in ‘In Your
Workshop’ in Radio & Electronics
Constructor for August 1974,

The current passed by the light-
emitting diode is approximately 1.3mA
This causes it to emit a glow which is
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too low to be observed in strong day-
light but which is quite noticeable in
reduced artificial lighting. The glow is
more than adequate to give warning
that the receiver is switched on if it is
used as a bedside radio.

The a.f. output from the ZN414 is
fed via C4 to the volume control R4,
and then passes via RS and C5 to the
base of TR1. This transistor and the
second integrated circuit, IC2, provide
a high level of a.f. gain, and the loud-
speaker is fed directly from the output
of the integrated circuit. The compo-
nents R8, R9, R10 and C7 complete an
a.c. and d.c. feedback loop which
takes in both the transistor and the
integrated circuit. This loop is discus-
sed in more detail later.

The receiver will function with
quite a low bypass capacitance across
the 9 volt supply rails when a new

‘battery is fitted. When the battery is

very nearly exhausted and has a high
internal resistance, however, the per-
formance is noticeably improved by
employing a bypass capacitance of
500uF or more. It is for this reason
that C9 has been given the rather high
value of 1,000uF, and this capacitor
allows the receiver to continue func-
tioning satisfactorily even when the
battery is so exhausted that its voltage
is lower than 6 volts. Thus, the use of a
bypass capacitance somewhat higher
than would normally be encountered
provides a useful economy in battery
costs. The voltage available for the
ZN414 remains adequately stabilized
by LEDI under low supply voltage
conditions. The quiescent current con-
sumption of the receiver depends upon.
the particular component employed in
the 1C2 position. Typical quiescent
current here is specified by the manu-
facturer as 3.5mA at 9 volts, with a
maximum figure of 6émA. To this
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Fig. 1. The complete circuit of the ZN414 receiver. This requires no align
is that which couples to the input of the ZN.

current should be added the 1.6mA
which flows in R3. The integrated
circuit used by the author drew a
quiescent current of 2.5mA only,
whereupon the quiescent current of his
receiver was just a little higher than
4mA. The battery current rises to some
60mA on a.f. output peaks.

A double-pole single-throw switch
is employed for S3(a)(b). When this
switch is closed, to turn the receiver
on, the positive 9 volt supply is applied
both to C9 and to the receiver. The
receiver is switched off by opening
S3(a)(b), whereupon not only is the 9
volt positive supply disconnected from
C9, but this capacitor is also discon-
nected from the receiver circuit. If a
single-pole on-off switch .were used
with C9 connected permanently to the
receiver circuit, there would be quite a
long delay before the capacitor finally
discharged after switch-off. During the
discharge period the receiver would
continue to play, but at a reduced and
distorted level. The on-off switching
circuit shown in the diagram prevents
this effect from taking place. If
desired, S3(a)(b) may be ganged with
R4,
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A.F. AMPLIFIER

Before concluding the description of
circuit functioning, it will be of interest
to examine the operation of 1C2 in
more detail. The internal circuitry of
this i.c. is shown in Fig. 2. So far as
signal amplification is concerned, the
input at terminal 2 of the i.c. is applied
to the base of an n.p.n. transistor
which offers voltage amplification and
also drives the four output transistors.
The latter are in a quasi-comple-
mentary configuration similar to that
commonly employed in a.f. amplifiers
incorporating discrete transistors.

The feedback circuit in Fig. | can
now be described in more detail, Under
d.c. conditions, capacitor C7 has no
effect on circuit operation and the i.c.
output. from terminal 4, couples back
to the emitter of TR1 via R8, R9 and
RI0. If, for any reason, the i.c. output
attempts to go positive so also will the
emitter and, in consequence, the col-
lector of TRI1. This positive excursion
will be passed to the base of the driver
transistor in the i.c., causing its col-
lector to go negative and counteract
the original positive change. The d.c.

ment, and the only tuned circuit
414

feedback circuit similarly prevents
negative excursions of the i.c. output.
The standing i.c. output voltage is set
by the potentiometer given by R6 and
R7. These resistors hold the base of
TR1 slightly below half supply voltage
whereupon, allowing for emitter cur-
rent and the fact that the emitter will be
0.6 volt positive of the base, the i.c,
output assumes the required half
supply voltage potential. In the author’s
prototype circuit the output was held
very close to half supply voltage even
when the battery voltage had fallen to
below 6 volts.

Resistors R8 and R9 provide a.c.
feedback also, but in this case the feed-
back level is limited due to the pres-
ence of C7, which can be assumed to
have zero impedance at audio fre-
quencies. The overall voltage gain,
from TR1 base to the output of IC2, is
then approximately equal to RS
divided by R9, or 700 times.

The MFC4000 used for IC2 is
available in two different encapsula-
tions, and both of these are shown in
Fig. 1. It should be emphasised that
these are top views, with the i.c. pins

RADIO & ELECTRONICS CONSTRUCTOR.



pointing away from the reader. The
other lead-out insets in Fig. 1 show
devices with the leads pointing towards
the reader. The MFC4000 is generally
available as MFC4C00B or MFC4000P,
The latter can be obtained from
Henry’s Radio Ltd.

CONSTRUCTION

The receiver may be assembled in a
small insulated case whose dimensions'
are dictated by the larger components,
these being the two ferrite aerials, the
speaker, the tuning capacitor and the
9 volt battery. The circuit is intended
to be built up as a small but not
‘midget’ receiver, whose main attrac-
tion is the circuit simplicity and lack of
alignment which results from the use of
the ZN414,

Two separate ferrite aerial rods for
medium and long waves allow maxi-
mum selectivity and sensitivity on both
these bands. The usua! approach in a
medium and long wave receiver con-
sists of having a medium and long wave
coil in series on a single rod, the long
wave coil being short-circuited when
medium waves is selected. This
arrangement takes full advantage of
the ferrite rod on long waves, but on
medium waves the effective length of
the rod is reduced by the short-cir-
cuited long wave coil. There will be no

interaction between the two ferrite
aerials used in the present design if the
rods are spaced from each other by an
inch or more. The ferrite rod coils
may be commercially wound types in-
tended for medium and long waves
respectively, or they may be home-
wound. A suitable medium wave
ferrite aerial is given by 70 turns of 30
s.w.g. enamelled wire close-wound on a
6 in. rod of § in. diameter, whilst a
long wave coil can consist of 200 turns
of 34 s.w.g. enamelled wire close-
wound on a rod of the same dimen-
sions. If necessary, the number of turns
can be slightly adjusted to obtain a
specific coverage. As was mentioned
at the beginning of this article, the
receiver is capable of reproducing the
BBC2 transmission on 1,500 metres at
adequate level in districts where this
signal is at a reasonable strength. If
the receiver is to be used in an area
where the 1,500 metre signal strength
is low it would be better to dispense
with L2 and SI, and merely use the
‘medium wave ferrite coil, L1, connect-
ed directly across C2. The receiver
then becomes a medium wave model
only.

The value of C2 is not very critical.
and any air-spaced variable capacitor
with a maximum value between some
280 and 350pF may be employed here.
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Fig. 2. The internal circuitry of the MFC4000
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Its metal frame and moving vanes
should connect to the junction of Ri
and C!. If the parts are assembled on a
small metal chassis, the latter may be
made common with the negativesupply
rail. C2 will need to be insulated from
this chassis.

No connection should be made
between R2 and S2 until the actual
voltage which is dropped across LED1
has been established. The manufactur-
er’s figures for the specified TIL209
quote a typical forward voltage of 1.6
volts and a maximum of 2 volts at a

should be inserted, as in Fig. 3(a), this
diode being a germanium type such as
the 0A79 used for DI and D2. Shonld
the voltage lie between 1.62 and 1.66
volts the additional diode should be a
silicon type, and could be a 1N4001 or
IN4002. In the unlikely event of the
voltage being higher than 1.66 volts
then a further diode may be inserted,
working on the assumption ‘that a
forward biased germanium diode
drops 0.2 volt and a forward biased
silicon diode drops 0.6 volt. It will be
equally unlikely that the forward

pin 4 of the MFC4000 is kept away
from C2, L1, L2 and S1. It is important
that C3 be connected to leads 1 and 3
of the ZN414 by very short wires.
When a small loudspeaker is employed
it should be remembered that this will
give an apparently disappointing res-
ponse unless it is baffled by being
placed in a cabinet or fitted with a
temporary baffle. The latter can con-
sist of a piece of cardboard about 8 in,
square with a hole cut in the middle to
act as a speaker aperture. A surprising
improvement in response will be given
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Fig. 3(a). If the voftage across the light-emmitting diode is excessive an additional diode is inserted Into

circuit as shown here

(b). Circuit position for an additional diode if the voltage across the l.e.d. is too low

forward current of 20mA, whilst
general experience points to a forward
voltage of 1.5 to 1.6 volts at currents
below 2mA. Since these last figures are
not covered by .specification it is
necessary to measure the forward
voltage dropped across the particular
L.e.d. to be employed. The 9 volt supply
should be applied to R3 and LEDI,
and the voltage across the latter
measured. If this is between 1.5 and
1.6 volts then the circuit to R2 may be
wired up as in Fig. 1. If the voltage is
just a little higher than 1.6 volts, say up
to 1.62, then an additional diode

voltage across the l.e.d. will be lower
than 1.5 volt, but, should this happen,
then a germanium or silicon diode can
be added in series, as in Fig. 3(b) to
allow a slightly higher voltage to be
applied to D1 and S2. The author
checked several T1L.209’s in the LEDI
position. These all dropped a forward
voltage of 1.55 volts. The forward
voltage reduced, incidentally, to 1.5
volts when the supply voltage was 6
volts, this illustrating the efficiency of
the l.e.d. as a stabilizing device.
Component layout is not particu-
larly critical provided that wiring from

if the speaker is rested on the bench
with its cone upwards and the card-
board baffle simply placed over it. The
speaker impedance must on no account
be lower than 16£.

When completed, the receiver can be
tuned and operated in the normal
manner, after which experience may be
gained with the use of S2. It will be
found that S2 exerts quite a high Jevel
of control over sensitivity, and it is
adjusted for the setting which offers
best reception conditions commen-
surate with audio quality.

FOURTH RADIO CONTROL MODEL EXPO 75

The Fourth Radio Control Model Expo will be held at
Sywell Airport, Northampton, on Easter Sunday and
Monday, 30/31 March 1975.

The venue has been proved to be ideally situated for this
kind of event because of its central position and easy access
from major trunk roads and motorways.

With the development of a new marquee, the Exhibition
is to be contained under a singular structure, called the
Davdome and will be heated throughout.

The lake which proved a great attraction to the boat

468

enthusiasts will be positioned in the centre and doubled in
size giving a central focal point yet facilitate clear viewing
lines around the marquee.

The General public will be admitted from 9.30 a.m. each
morning. Demonstration Model R/C Flying will take place
from 10.30 a.m. to 3.00 p.m.; Full Size Flying Display from
3.30 p.m. to 5.00 p.m.; Further R/C Demonstrations will
take place after 5.00 p.m.: in addition there will be a Trade
Exhibition.

RADIO & ELECTRONICS CONSTRUCTOR



New. Sinclair 1C20.
20 watts stereo amplifier kit
for onIy £795:.um

A build-it-yourself stereo power amplifier
with latest integrated circuitry. . .
10 W RMS per channel output...
full short-circuit and overheat protection.

Latest from Sinclair — the brand new
1C20 poweramp. ltincorporates
state-of-the-artintegrated circuits —
2 monolithic silicon chips each
containing the equivalent of over 20
transistors ! These deliver 10 W
perchannelinto 4 () speakers. And
the IC20 has integral short-circuit
protection and thermal cut-out —it's
virtually indestructible !

A complete kit!

6 resistors

15 capacitors

21Cs

2 heatsinks

Printed circuit board
Nuts and bolts
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How should | use the 1C20?
Use the IC20 for converting your mono
record player to stereo .. . forupgrading
your existing stereo .. . forimproving
your car radio/tape player. The IC20
runs off a9-24 V powersupply. If
you're running the 1C20 off the mains,
simply add a Sinclair PZ20 power
supply (£4.95 plus VAT).

Both the IC20 and the PZ20 are
covered by the Sinclair one-year, °
no-quibble guarantee — if absolutely
any defect arises, Sinclair will replace
the whole unit - unconditionally.

You canfind both the iIC20 and the
PZ20 at stores like Laskys and Henry's.
Butif you have any difficulty, send us a
cheque directand we’ll send you an

Using the IC20 to improve your car
radio/tape player’s quality and
volume ? Runthe IC20 off the car
battery direct. Youdon't need a
separate power supply, and you're
reducing the drain on the player'sdry
batteries.

Typical performance of the

1C20 stereo amplifier
Supply voltage: absolute
maximum 24V, minimum 6 V.

Currentconsumption:

" 24V, nosignal -20 mA each
channel.

18V, 9Winto 42— 770 mA each channel.

Power output: 74V supply, 4 L2 load,

10% distortion—5% W RMS per channel,

20V supply, 4 L2 load, 10% distortion —

10 W RMS perchannel.

Total harmonic distortion: at 50 mW,

4 (2 /oad, 20 V supply - less than 0.1%.

Input sensitivity: for 9 Winto 4 ©2—

90 mV.

Frequency response:

and 16 KHz.

Load impedance: 4 Qor8 O, butdevice

is safe with any load.

3dBat40 Hz

Improve your audio equipment — today

1C20 and/or a PZ20 at gnce.
14-day money-back undertaking,
naturally.

Sinclair Radionics Ltd,

London Road, St lves,
Huntingdon, Cambs., PE174HJ.
Tel: Stlves (0480) 64646

VAT Registration number: 213 8170 88.

Simncl=ir-
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LOW PRICED SOCKET SETS

Hi-Way (Automotive) Ltd. of 226
Mary Street, Birmingham B12 9RJ,
is offering two very useful Socket
Sets, each in its own carrying case
which is compartmented to house
and protect the various items.

The first set is a 17-piece, 1" drive
Socket Set covering B.A. sizes and
includes 11 sockets, from 0 BA to
10 BA, two extension bars and one
each ratchet handle, flexible handle,
cross bar, and sliding bar. The
carrying case of plastic has an
integral carrying handle.

The second set, a 39-piece 1"
drive Socket Set comprises 33
sockets from 0 to 10 BA, 4 mm to
12 mm, and %" to 3" AF sizes. In
addition there is a ratchet handle,
two extension bars, a sliding T bar,
a flexible handle and one Tommy
bar. The carrying case is of metal
and is secured by two snap-on
latches.

Prices, including VAT, are £4.49
for the 17-piece set and £6.99 for the
39-piece set. Postal orders are 35p
extra to cover carriage and packing.

Trade enquiries invited. Hi-Way
Automotive give you a “you break
it, we replace it”, guarantee with
each set.

WOLLENSAK 4766 STEREO CASSETTE DECK

Beltless capstan drive, heavy-duty flywheel, powerful
AC motor, exceptionally fast forward and rewind
operation, Dolby noise reduction, sound mixing, peak
overload indicators and three-position bias and equali-
sation switching are features of the Wollensak 4766
stereo cassette deck, introduced to Britain by 3M United
Kingdom Limited.

The transport of the 4766 is Wollensak’s proven
American-made mechanism, which is familiar here in
such quality decks as the Neal 102 and Advent. Its

rugged bi-peripheral drive, heavy 34 in. flywheel and
large AC motor contribute to the wow and flutter figure
of 0.07% WRMS (0.129% DIN peak-to-peak). The
drive mechanism, which carries a full three years’
guarantee, also features Wollensak's exclusive Cassette
Guardian, an anti-jamming device which instantly
stops the unit when it senses a stalled or defective
cassette, preventing broken tapes, jammed cassettes or
overheating.

The crystal ferrite head used on the 4766 has an
ultra-narrow gap for extended frequency range (35-
16,000 Hz %2 dB), has a quoted operating life 8-10
times longer than metal heads, and never needs de-
magnetising. Immediate access for head cleaning is
provided by a snap-off head cover.

Transport controls include a pause mode lever,
designed to operate without introducing any electronic
clicks or pops on to the tape, and a fast forward/rewind
lever which locks in either position. An entire C.60
cassette may be advanced or rewound in 45 seconds.
Input and output controls are provided on the front and
back panels.

The three tape selection switches cater for low-noise
tapes, chromium dioxide tapes, and 3M’s new ferri-
chrome (Fe-Cr) Scotch Classic cassette tape.

Recommended retail price, excluding VAT, is
£231.48, and the unit is available through a network of
selected servicing dealers.
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COMMENT

GOOD LISTENING

The latest developments in headphone design are incorporated in the SE 75
and SE 70, two brand new stereo headphones from Eagle International of
Wembley, Middlesex. ,

The models utilise the open back principle. Bass response is thereby -

improved and standing wave effects within the ear dome are minimised,
ensuring fatigue-free listening in complete comfort .und privacy. Mylar
cone transducers on both units produce a4 uniform frequency response.

A handsomec addition to any high quality stereo system, these feather-
weight headphones are smartly finished in black stainless steel and chrome,
with soft nylon ear pads, black padded fully adjustable stainless steel
headbands, and are complete with cable and sterco jack plugs.

The SE 75 and SE 70 are compatible with any Eagle amplifier or other
high quality hi-fi systems.

Readers are reminded that under the terms of the Wireless Telegraphy Act
1949, it is an offence within the U.K. to operate any transmitting apparatus

of Posts and Telecommunications.

except in accordance with the conditions of a Licence issued by the Minister

UTILISING OLD SATELLITES

Many disused space satellites now have a second working life ahead of
them, thanks to Welsh space scientists. Their methods were outlined in a -
BBC science programme.

Dr. Leonard Kersley, of the Physics department of the Welsh University
College at Aberystwyth, has been cleverly making use of out-of-date
satellites as an extraordinarily cheap and effective means of exploring the
upper atmosphere.

Dr. Kersley and his colleagues use the signals which can still be picked
up, years after a satellite has completed its planned working life, from the
radio beacons mounted on all big satellites.

The signal from a radio beacon is affected, in several different ways, by
passing through the electronically-charged layer of the upper atmosphere,
the ionosphere. By studying these effects, and how they vary in different
conditions, much can be deduced about the ionosphere itself.

Dr. Kersley and other scientists doing this sort of work are especially
fond of geostationary satellites, at the very high and precise altitude of
22,300 miles, at which height the movement of the satellite around the
earth exactly balances the spin of the earth beneath it. so that the satellite
appears to be stationary over one point of the earth’s surface.

Being so high up, signals from a geostationary satellite’s beacon have to
pass through the whole thickness of the ionosphere, and so give a com-
prehensive impression of its properties.

And because a geostationary satellite hovers over the same spot, changes
in one region of the ionosphere can be followed for as long as you like and
as often as you like.

IN BRIEF

@®South London readers will be interested to learn that Radio Shack of
161 St. John's Hill, Battersea, will be open for normal trading on Good
Friday and Easter Monday, in addition to their usual weekend trading.

@®Tandbergs Radiofabrikk A/S of Oslo. Norway, for whom Farnell-
Tandberg Limited are the British distributors, will be opening a factory
in Haddington near Edinburgh by the Summer of 1975. Initially they
will employ about fifty people. with a daily production of one hundred
Colour Television Sets.
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SINCLAIR REDUCE
CALCULATOR PRICES

Price reductions of up to 35 per cent
have been announced on the ‘Cam-
bridge’ and ‘Scientific’ range of
Sinclair pocket calculators.

Sinclair are Europe’s largest manu-
facturers of electronic calculators.
Current monthly production is 100,000
units which compares with a monthly
production figure of 40,000 units in
September 1974. The company exports
sixty per cent of all calculators.

NUCLEAR |
POWER
STATION




YOLTAGE

WARNING DEVICE

A useful add-on circuit which moni-

By D. Stanbury

OST BATTERY DRIVEN ITEMS OF TEST EQUIPMENT
require supply voltage stabilization, and this can
be readily provided by a zener diode or by a zener diode
and a transistor emitter follower. Either of these
arrangements provides adequate stabilization, but no
indication is given when the battery potential falls
below the zener voltage. The equipment may then start
giving false readings without its user being aware of the
fact. :

VR,
500kn

A AAAR
\AAA

TIL209
Lead-outs

BCIO?
Lead-outs

R|-R3 V4watt 10%
VRy skeleton pre-set

The circuit of the voltage warning device. The

le.d. glows when the supply voltage falls to a

pre-determined level, as set by VR1. Above this

level the circuit draws an almost negligibly low
current from the supply
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tors supply voltage in battery

equipment.

MONITOR CIRCUIT

The accompanying monitor circuit can be added to
any equipment powered by a 9 or 12 volt battery, and it
causes a light-emitting diode mounted on the front
panel to become illuminated when the supply voltage
falls below a pre-set level. The circuit is connected
across the supply rails with the polarity shown, and
potentiometer VR1 is set up so that l.e.d. illumination
occurs at a pre-determined supply voltage.

Above this voltage the current flowing into the base of
TR1 via R1 and the track of VRI above its slider is
sufficiently high to cause this transistor to be fully
turned on. In consequence, its coliector is about 0.2 voit
positive of the negative rail, and TR2 is cut off.

As supply voltage falls the bias current available for
TR1 base decreases, until a point is reached at which
this transistor is not fully turned on. Its collector
voltage increases until it reaches some 0.5 to 0.6 volt,
whereupon current starts to flow into the base of TR2
via R2. As the bias current to TR1 base continues to
reduce its collector current decreases still further and its
collector voltage rises. This voltage is, however, held at
about 0.6 volt positive of the negative rail by the base-
emitter junction of TR2, and the situation is soon
reached in which TR1 draws zero collector current.
All the current flowing in R2 then passes into the base of
TR2, and the light-emitting diode in TR2 collector
circuit is then fully illuminated.

The main feature of the circuit is that the le.d. starts
to glow when TRI1 collector reaches 0.5 to 0.6 volt
positive of the negative rail, and that it becomes fully
illuminated when TR1 collector current falls to zero
at 0.6 volt. This corresponds to a relatively narrow
range of bias current change at TR1 base, with the
result that the circuit turns on the light-emitting
diode in a fairly abrupt manner. After it has reached full
brilliance, the le.d. remains illuminated as battery
voltage falls until the latter reaches about 1.8 volts.

Thus, the circuit gives visible warning that battery
voltage has reached-the pre-determined level for which
VR1 has been set. Also, the warning is maintained until
the battery supply voltage is so low that the supplied
equipment will be obviously malfunctioning.
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OPERATING CURRENTS

At supply voltages above the pre-determined level
the only current drawn by the circuit is that flowing
through R1 and VRI, and through R2. With a supply
voltage at 9 volts the current through R1 and VR1 will
be of the order of 9uA, and that through R2 will be
approximately 0.2mA only. If the lLe.d. were fully
illuminated at 9 volts, there would be a further current
drain of about 20mA.

VRI is set up by applying a supply voltage equal to
that at which it is desired that the circuit should give
warning. The slider of VRI is then taken down from
the upper end of its track until the l.e.d. just commsnces
to glow. VR1 should be adjusted with an insulated
screwdriver or trimming tool.

Capacitor C1 is fitted between the base and emitter
of TR to prevent instability. Over the range of supply

voltages where both TR1 and TR2 are conductive there
is a very high degree of gain from the base of TR1 to the
collector of TR2, and both of these circuit points have
the same phase. C1 prevents any possible oscillation
taking place. Even with CI in circuit the base”of TR1
is susceptible to mains fields and the l.e.d. may light at a
slightly higher supply voltage than it otherwise would
if TR base is touched with a finger. This effect causes
no problems when the circuit is housed in the equipment
case, which may be made of insulating material or of
metal.

It is possible to set VR1 for operation at any supply
voltage between 12 and 5 volts. The l.e.d. commences
to glow when the supply voltage reaches the pre-
determined level and it reaches full brightness when the
supply voltage is approximately 0.4 to 0.5 volt below
that level, n

Simple
Wiper
Delay Unit

Further Notes
By J. B. Dance, M.Sc.

Some notes following experience in
the field with this popular unit.

Since the article ‘Simple Wiper Delay Circuit’ was
published in Radio & Electronics Constructor for
July 1974, two readers have written to state that their
wipers operated continuously without any delay
whatever the setting of the timing control, VR1. This
occurred even if the car engine was not running, and
it could therefore only be due to spurious pulses
created when the self-parking switch opened ard
stopped the current flowing through the inductive
motor circuit. Thesc spurious pulses can trigger the
thyristor in some vchicles, and occur at such a time
that the wipers operate continuously.

Fortunately this unwanted triggering is easily
eliminated by connecting a capacitor across the
thyristor anode and cathcde to bypass the pulses.
An 0.1pF capacitor has been found adequate, but a
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somewhat higher value can be used in the unlikely
event of 0.1uF being insufficient. Most car electrical
systems will not require any additional capacitor, but
one can place a similar capacitor across the wiper
motor in addition to the one across the capacitor if
any difficulty is experienced in removing the spurious
pulses.

One reader, Mr. Marcel Volery of Geneva, has
suggested several modifications including the use of a
rotary switch with fixed resistors in place of the
poteniiometer VR1 of the original circuit; he feels
that one can obtain the optium delay for the prevailing
weather conditions more easily with a rotary switch
than with a potentiometer. Some readers may care to
take up this modification in their own installations,

a
473



PILFER

PROTECTION UNIT

By F. G. Lloyd

A low-cost device which prevents
pilfering of small objects.

NE OF THE MANY PROBLEMS WHICH BESET SHOP-
keepers and store managers is the pilfering of small
items laid out on display. The resulting losses can often
be quite serious if the items stolen have a relatively high
value, such as is given with transistor radios, clocks and
similar objects. In this article the author describes a
protection circuit which causes an audible warning to be
given if any attempt is made to steal display goods. The
only requirement is that the protected ite ns should have
a hole or loop through which a flexible insulated guard
wire may be passed. With transistor radios this guard
wire can, for instance, be threaded through the carrying
handles if these are fitted. The protected items cannot
be removed without cutting or breaking the wire, and
the alarm sounds as soon as the guard wire circuit is
interrupted.

LOW CURRENT

At first sight it would appear that a suitable alarm
circuit would be given by, say, passing the energising
current for a relay coil through the guard wire. Such a
relay would de-energise when the guard wire circuit
was interrupted, and two of its contacts could then
cause the warning device to sound.

Unfortunately, a simple solution of this nature
suffers from several disadvantages. One of these is that
the relatively high energising current drawn by the relay
coil would result in excessive running costs if the system
was to be powered by a battery. This objection cannot
be overcome by energising the relay by means of a
mains supply unit since protection would then cease to
be given whenever there was a power cut, It is reason-
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able to assume that the risk of pilfering is higher during
a power cut because of the consequent lack of lighting.

It follows that the protection circuit must be battery
powered, and that the battery current needs to be kept
at a very low level during the period when the guard
wire is unbroken. It will, of course, be quite in order for
the battery current to increase when the alarm is
actuated.

A suitable working circuit is shown in Fig. 1. When
on-off switch SI is closed and the guard wire is un-
broken, current from the positive rail flows via the
guard wire and R1 to the base of TR 1. This base current
is sufficient to turn TR1 on, whereupon its collector
voltage falls nearly to the negative supply rail, drawing
current through R2. Both R1 and R2 have values of
I1MQ, and the current flowing through each is of the
order of 12uA only. Since TR1 collector is very nearly
at the same voltage as the negative supply rail there is no
base bias voltage for TR2 and TR3, and these two
transistors are cut off. In consequence no gate current is
available for thyristor THI, and this is also cut off.
Under these circumstances, the only current drawn
from the 12 volt battery is the 24pA through R1 and R2
plus a few microamps of leakage current in TR2, TR3
and THI1. The relay is in the de-energised condition.

If the guard wire is cut or broken, the circuit to TR1
base is opened and the base bias current to this transistor
ceases. It at once cuts off and draws no collector current
through R2, with the result that the voltage at the lower
end of R2 rises to a level which allows base current to
flow into TR2. TR2 and TR3 offer a very high level of
current amplification and TR3 turns hard on,
causing a current to flow from the positive supply rail
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Fig. 1. The basic protection circuit. The relay energises. and remains energised, if the guard wire circuit is
broken

through R3 and TR3 collector and emitter to the gate
of the thyristor. This turns on and passes current
through the coil of the relay, causing the latter to
energise. A pair of make contacts on the relay close,
connecting a second battery to the warning device,
which may be an electric bell or similar.

A characteristic of a thyristor is that after it has been
turned on it remains in this condition until the supply
current to its anode is removed. Thus the relay remains
energised even if the guard wire circuit is completed
again, and the warning device can only be silenced by
switching off at S1,

Capacitor Cl is included in the circuit to decouple the
base of TR1. Without C1 in circuit the guard wire can,
when broken, pick up mains hum, radio signals and
general noise, whereupon these could be passed to TR2
and TR3 and would reduce the firing current available
for the gate of THI. Cl prevents such signals reaching
the base of TR1. Diode DI is connected across the
relay coil to prevent the appearance of a high back e.m.f.
when the relay coil de-ecnergises on switching off. Care
must be taken to ensure that DI is wired into circuit
with correct polarity; damage may result if it is connect-
ed incorrectly.

SCREENED WIRE

The arrangement of Fig. 1 will provide protection in
all cases except that in which a would-be thief has time
to tamper, unobserved, with the guard wire. If the
insulation is stripped from this wire at two places and a
second piece of wire is used to bridge these two points,
the guard wire can be cut at any point between the
bridged places without operating the alarm.
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A slightly more complicated typeyof guard wire
circuit can be employed to overcome this possibility
and the altered circuit which is required is shown in
Fig. 2. Here, the guard wire consists of flexible screened
wire of the type which is employed for a.f. amplifier
input circuits. The centre wire of the screened cable.

+12v
R4 :E
15kn§
EL>
Guard wire
To TRy base
- RI '::E
=

TRy~

Fig. 2. A modification to the basic circuit which
offers a higher degree of protection
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FOUR CHANNEL
SYNTHESISER
Part 1

An add-on unit which may be coupled to an
existing stereo amplifier to increase the spatial
sound field from two channel stereo programme
material. Constructibnal details of the synthesiser
are given here, and the setting up procedure will be

in next month’s concluding article.

*x X K

SMALL CAPACITANCE
CHECKER

Incorporating an inexpensive bridge circuit without
frills, this unit enables capacitance values from
6.8 to 2,000pF to be quickly measured.

described

ALL THE USUAL FEATURES
: PLUS
MANY OTHER ARTICLES

PRICE 30p

Copies may also be obtained direct from the
Publishers, 36p including postage. Published by
Data Publications Ltd., 57 Maida Vale, London W9
1SN.
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carries out the same function as did the guard wire of
Fig. 1. An additional 15kQ resistor, R4, has been
interposed between the positive supply rail and the
centre wire of the screened cable. The relatively low
value of this resistor, when compared with that of R1,
does not alter the functioning of the circuit as so far
described. As before, TR! is turned on when the centre
wire is unbroken and becomes non-conductive when
the centre wire is cut.

The braiding of the screened wire cornects to the
negative supply rail. If a person now attempts to bridge
two parts of the guard wire, he may ussume that he
merely needs to connect together two parts of the
braiding. Should he do this and then cut the screened
cable between the bridged points the centre wire circuit
will be broken and the alarm will operate. If the pilferer
realises that the centre wires at two parts of the screened
cable have to be connected together he will first have to
remove the insulation and the braiding at the two points
before he can reach the centre wires, This is a task which
is bound to take a great deal of time. Also if, during this
operation, there is at any time a momentary short-
circuit between the centre wire and the braiding the
base of TR1 will at once be taken to the potential of
the negative supply rail and the alarm will be actuated.

C1 can be omitted in the arrangement of Fig. 2
because of the screening which is automatically pro-
vided for the centre wire.

The two batteries for either circuit can be any
convenient types, the main requirement of Bl being
that it should be capable of keeping the relay energised
for a long period of time. Battery B2 requires a voltage
and current capability suitable for the electric bell or
other device which is used to provide warning. The relay
can be any type capable of energising reliably at a coil
voltage of 10 volts or less and having a coil resistance
not lower than 250Q. It may be found that coils having
resistances of the order of [,000Q or more do not
provide sufficient holding current to the thyristor to
keep it turned on after it has fired. A fixed resistor
across the relay coil which brings the overall resistance
below 1,000Q will clear this difficulty. The relay em-
ployed by the author was a P.O. 3000 type having a coil
resistance of 500€2,

All fixed resistors are 3 watt 109 types, and CI of
Fig. 1 is a plastic foil component. Switch S1 may be a
toggle switch of the type which is operated by a key.
All the components can be assembled in an insulated or
metal case. If a metal case is used it should be made
common with the negative supply rail. The two pairs of
terminals in the circuit of Fig. 2 can be replaced, if
desired, by phono sockets, whereupon the outer
contacts of these can be bolted direct to the case when
this is metal. 1t is possible also to insert plugs and lead
sockets at suitable points along the guard wire. This
ensures that the whole length of the wire does not need
to be unstrung from the protected goods if any single
item needs to be removed.

The current drawn from the 12 volt battery with the
prototype unit was 26puA when the guard wire was
unbroken. When the guard wire circuit was open the
current from the battery was 10mA through R3 plus the
relay coil current. If the screened wire of Fig. 2 is

_short-circuited, a further current of 0.8mA flows

through R4.

As a final point it should be noted that, due to the
low current and high resistance in the guard wire
circuit, the units described here are only intended for
use in dry situations indoors. n
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THE PRINCIPLES
OF ELECTRONIC

FLASH UNITS

Part 2

By A. Foord

in this concluding article, our contributor gives
general details of trigger circuits, exposure de-
termination and automatic flash control.

TRIGGER CIRCUITS
"HE TRIGGER CIRCUIT PROVIDES A PULSE OF BETWEEN
3 and 15kV to trigger the flash tube. The pulse is
applied to the exterior of the tube and ionizes the
xenon gas in the tube to initiate the discharge path for
the accumulated charge in the energy bank capacitor.
In Fig. 7 four typical circuits are shown for low power

Trip)
C P |
: Ty
400V © | Flash
0° tube
(a)
Trip
470kn 2
o2 c .
SO 25,F 2
600V
Flash
tube
anEé
()

flash tubes of up to 50 joules. The supply voltage
appears in all cases across the tube and it also charges a
capacitor C. In Figs. 7 (ay and (b) this occurs through
a series resistor and the transformer T2, but via a
potentiometer chain in Figs. 7 (c) and (d).- When the
trip or flash contacts are closed the capacitor discharges
through T2 and momentarily causes a high voltage

Trip / l T

400V 3 (‘n Flash
% t,)j tube

(b)

470k E
600V
Flash
tube
an:E =
(d}

Fig. 7 (a). Trigger circuit incorporating an autotransformer
(b). Employing a double-wound pulse transformer
(c). Here, the capacitor is charged by way of a potential divider
(d). An alternative method of connecting the trip switch
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pulse to be applied to the tube. An autotransformer or
double-wound transformer can be used. Once the
discharge is initiated the voltage on the power supply
capacitor rapidly drops until conduction cease$ and the
flash is over. The flash gun then recycles. The duration
of the flash is very short by photographic standards, at
about 1mS or less.

In many cases it is convenient to arrange the circuit
so that one side of the trip contacts can be connected
to one side of the h.t. supply, as shown in the circuits of
Fig. 7. In view of the very high pulse voltages in this
part of the circuit good insulation is required. The
inner polythene covered conductor of good quality
coaxial cable is suitable for these high voltages, as also
is TVe.h.t. cable.

If"a flash unit is constructed it is possible to buy the
tube and pulse transformer as an integral unit and so
avoid the difficulties of high voltages and insulation
requirements inherent in winding the transformer.

THYRATRON TRIGGER CIRCUIT

One disadvantage of basic trigger circuits of the type
illustrated in Fig. 7 is that there is a potential source of
damage to the delicate camera synchronisation con-
tacts, since the primary current of T2 flows through
them. For flash units of up to 50 joules or so this is
~ acceptable on the grounds of circuit economy, but for
high power units the current would be too great. In
these circumstances a circuit of the type shown in
Fig. 8 may be used.

+ Tu:ip

i

YV

39Mn =
82Mn - ,
A'A'lvlvl
O'5uF e 2
ol 120ka 3 OH
9 Flash
450V of tube
supply 2
Thyratron
Mullard Q-22uF
29007
47Ma E

'

Fig. 8. Trigger circuit using a thyratron

This circuit offers complete protection for the
camera contacts since the current through the contacts
is limited to a low value (for this circuit) by the 120kQ
resistor, and is suitable for flash tubes up to 200 joules.
Initially the 0.5uF capacitor is charged and the thyra-
tron is held off. When the trip contacts are closed the
thyratron grid is brought positive with respect to
cathode and it fires. This discharges the 0.5uF capacitor
thiough the trigger transformer primary and produces
the required high voltage pulse. .

As with the previous trigger circuits several variations
are possible. The correct supply polarity must be
applied across the thyratron.

478

EXPOSURE DETERMINATION, BY
GUIDE NUMBER

An exposure guide number can be calculated for a
tube and confirmed experimentally, and is the product
of ‘tube to subject distance’ and ‘aperture’. Thus for
a guide number of 80 a subject which is 10ft. away from
the flash unit will require an aperture of f8 on the
camera. This guide number depends on the A.S.A. film
speed rating. For a given flash unit, guide number is
proportional to the square root of A.S.A. rating.

Typical figures for a monochrome film and a 50 joule
unit might be: ’ ‘

A.S.A. film speed Guide No.
25 50
100 100
400 200

The guide number would be a little lower for a
colour film.

This method of estimating exposure relies on experi-
ence to obtain acceptable results and may not be
reliable under widely varying conditions. When
exposure is critical, as in colour photography, or when
a number of flash units are used at varying distances,
then other means of obtaining the correct exposure must
be used.

BY FLASH METER

Incident or reflected light can be measured on a
flash exposure meter designed on a sample and hold
basis to retain the measurement after the flash has
extinguished. This is shown in principle in Fig. 9.
The photodiode PI is reverse biased and has a high
impedance when not illuminated. Its impedance falls
to a low value when it is illuminated, and C is charged
up through D1 to a voitage which is proportional to
the peak intensity of the flash. At the end of the flash
P1 returns to a high impedance, while the voltage across
C reverse biases D1 and prevents C from discharging.
The voltage acrcss C can be measured by a high
impedance voltmeter. The capacitor should be a low
leakage type.

0 +I5V

High impedance
voltmeter

ov

4
<

o
<

Fig. 9. Basic circuit for a flash exposure meter
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BY AUTOMATIC CONTROL

Somre of the more recently developed electronic flash
units measure the light reflected from the subject and
automatically adjust the duration of the flash to provide
the total illumination needed to correctly expose the
subject. Their circuits are conveitional except for the
extra control circuit which is added. A block diagram
for such a unit is shown in Fig. 10.

Low voltage
supply +
Subject
! energy
| controf
cireuit |
Light
MY
2| - Lam
\\ 3| - P
Cadmium sulphide_~"
cell s

to prevent damage to the rest of the circuit if a fault
occurs, and may be capable of passing 2,000 amps for a
very short time. The ‘crowbar’ flash tube will be similar
to the main flash tube, but is designed to switch on very
rapidly. It may be filled with xenon, krypton, argon or
cadmium vapour.

The duration of the flash depends mainly on the
distance between the flash tube and the subject For a
large distance of, say, 20ft. there may be no quenching

To main flash
tube
.

==

A
¥

.

Lamp
supply

Te main ﬂq:h
tube

Fig. 10. An automatic exposure control circuit

A cadmium sulphide cell is located so that it receives
light reflected from the subject, and is biased so that it
operates on a high slope part of its characteristic (by
a lamp). In a similar way, a transistor has a d.c. bias
on it to produce suitable operating conditions. When
the main flash tube is fired, light reflected from the
subject reduces the resistance of the cell to produce a
negative going edge which is passed to the section
designated ‘Subject Energy Control Circuit’. After a
period dependent upon factors such as the distance
between the flash tube and the subject, this circuit
produces a pulse which triggers the thyristor. The

thyristor, in turn, causes a pulse to be applied to Flashr

Tube 2.

This is a small specially designed ‘crowbar’ gas
discharge tube in parallel with the main flash tube (the
term ‘crowbar’ being generally applied to a device
which intentionally short-circuits a power supply),
and it bypasses the main flash tube to ‘quench’ the
flash. ‘Crowbar’ tubes are designed for rapidly dis-
charging high voltage capacitors in e.h.t. power supplies
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and the flash duration could be ImS. For a close dis-
tance of, say, 3ft. minimum the light from the flash
tube could be rapidly quenched, with a flash duration of
only 20pS. There is an infinite range for the flash
duration between the maximum and minimum values to
keep the total light exposure of the subject almost
constant. How closely this can be achieved depends on
the characteristics of the flash tube, the quenching tube,
the time constant of the cadmium sulphide cell, and the
delay in the electronic control circuit. However, very
good results can be obtained.

The automatic method of control suffers from the
usual disadvantage inherent in a reflected light measure-
ment in that the background may have an undue
effect on the exposure. This can partly be overcome by
using a lens in front of the cadmium sulphide cell to
reduce its effective beamwidth to 10° to 15° or so in an
attempt to measure light from the central, most import-
ant, part of the subject. A similar centre weighting is
sometimes used for the through-the-lens metering built
into some single lens reflex cameras. ]
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The only active device in this in-

genious medium wave design is a

single integrated circuit. The receiver

is powered by a 1.5 volt cell and

current consumpltion is exceptionally
ow.

HIS RECEIVER EMPLOYS A GENERAL PURPOSE
integrated circuit amplifier in an extremely simple
t.r.f. design. Only a few discrete components external to
the integrated circuit are required, and so the unit can
be readily built by the beginner at a very reasonable
cost.

Full coverage of the medium wave band is provided,
the receiver being.capable of picking up local B.B.C.
signals as well as several Continental transmissions,
including Radio Luxembourg. An inexpensive pen-
light cell powers the receiver. Since receiver current
consumption is only about 400uA, running costs are
negligible. The receiver output feeds a crystal earphone.

CIRCUIT FUNCTIONING

The circuit of the receiver is shown in Fig. 1. The area
inside the broken line represents the internal circuitry
of the integrated circuit, which is a type TAA263. As
can be seen, this is a very simple device and incorporates
three transistors and two resistors. Connection to the
i.c. is made at its four lead-outs, numbered 1 to 4 as
illustrated in the diagram.

All the three transistors in the i.c. are common
emitter amplifiers, with direct coupling between stages.
R2 provides the base bias for TR1 from the output of
the integrated circuit. Since the i.c. output and input
are 180° out of phase, the biasing is stabilized at d.c. by
a high level of negative feedback.

PERSC
INTEGRATE

RECE

By R. A. F
R2
AW
Cx
1y
2] TAA263
i 2
i 1
i 4
=, |
e T
fi 2 I
m s lcs TR, TRy
"

TAA263
Lead-outs

Fig. 1. The circuit of the personal receiver. The internal ¢
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INAL
D CIRCUIT
VER

anfold COMPONENTS

Resistors

(All 4 watt 109%,)
R1 150Q
R2 120kQ2
R3 4,7kQ

Capacitors

R C1  300pF variable (see text)

AN eremee - - C2 10pF electrolytic, 2.5 V. Wkg.
ﬁ C3 0.047uF ceramic disc or plate

———————— - Inductor
L1 Ferrite aerial coil (see text)

AMA e

Yy
T
w

Integrated Circuit
IC1 TAA263

&
i
§+

— | Socket
3 ‘ 15V SK1 Switched 3.5mm. jack socket (see text)

L | . Battery
—*$—<'AA ] Bl 1.5 volt cell type U7 or HP7 (Ever Ready)

W Cy Miscellaneous

e Crystal earphone with 3.5mm. jack plug
. Control knob

S.R.B.P. for component panel and case

Plywood, Fablon, etc.

~uitry of the TAA263 is enclosed within the broken
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L1 is the ferrite rod aerial coil, with Cl as the
associated tuning capacitor. Signals picked up by the
aerial are coupled to the base of TR1I via C2 from the
low impedance tap in the coil. C2 has been given a very
large value to ensure that audio frequencies which could
otherwise be picked up at TR1 base are effectively
short-circuited to the negative supply rail by this
capacitor and the lower section of L1. In consequence, a
very low audio noise level is obtained, and the input
does not respond to 50Hz mains hum fields and the like.

The signal at the base of TR1 is amplified first by
TR1 and then by TR2. RA forms the main collector
load for TR1, and RB the main collector load for TR2,
the relatively low value external resistor Rl being
inserted in series with both these loads. In consequence,
a small amount of the collector signal from both trans-
istors is built up across R1, but that from TR2 is
stronger than that from TR1 because of the added
amplification it has been given. As a result, the TR2
collector signal, which is out of phase with that from
TRI, cancels out the TRI1 collector signal across R1,
and the remaining TR2 collector signal appears across
this resistor. The TR2 collector signal is in phase with
that at the base of TR1, whereupon it becomes possible
to provide positive feedback from pin 2 of the i.c. to the
upper end of L1 via CX. This positive feedback, or
regeneration, gives increased gain and selectivity, and
the level of feedback is controlled by varying the capaci-
tance of CX. The latter is not provided by a physical
capacitor, but by two insulated wires which are twisted
together over a short distance.

TR3 functions as a detector since it gives greater
amplification to positive-going half-cycles at its base
and therefore has a non-linear characteristic. A detected
a.f. signal appears across its collector load resistor, R3,
this being fed via jack socket SK1 to the crystal ear-
phone. C3 bypasses the r.f. content which is still present
at TR3 collector, and also prevents r.f. negative feed-
back via R2 to the input. Such feedback, if allowed to
exist, would seriously reduce the gain of the receiver.

The supply voltage is very low, at 1.5 volts. A
voltage higher than this should not be used as it could
result in a significant increase in noise level and, also,
instability.

On-off switching is provided by a contact on SK1
which closes when the earphone plug is inserted. Thus,
the receiver is switched off merely by removing the
earphone plug.

FERRITE AERIAL

The first item to be made up is the ferrite aerial, and
details of this are given in Fig. 2. The ferrite rod is 24in.
long by #&in. in diameter. If a 24in. rod cannot be
obtained, it may be broken from a longer rod having the
required diameter. A deep groove is cut around the rod
with a triangular file at the desired breaking point, and
the rod is then smartly broken against the edge of the
work-bench. A neat clean break should be obtained,
although it does not matter if the break is at all rough.

The aerial coil is wound with 32 s.w.g. enamelled,
d.s.c. or d.c.c. copper wire, and the winding starts about
lin. from one end of the rod. Before starting to wind
the coil, secure the wire end to the rod with insulating
tape, leaving a lead-out about 2}in. long. Carefully
close-wind 10 turns of wire around the rod in a single
layer and as tidily as possible. A loop of wire about 2in.
long is then taken out to form the tap, after which a
further 75 turns are close-wound on the rod in the same
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Ferrite rod

Insgluting tape
2Y2"x 516"

Total of ; i
85 turns |

7S turns
32swg

Fig. 2. Details of the ferrite rod aerial coil

direction as the first 10 turns.

Finally, tape the end of the coil to the rod to prevent
it unwinding, and cut the last lead-out to a length of
about 24in. A further band of insulating tapeis required
around the centre of the coil to prevent it unwinding at
the tapping point.

JACK SOCKET

The jack socket must be a type having an open
construction similar to that shown in Fig. 3 (a). It
is necessary to modify the socket so that its break
contact becomes a make contact. This is done by bend-
ing the appropriate contact so that it assumes the
altered shape shown in Fig. 3 (b). Check that the
modification is successful by inserting and removing a
jack plug. The altered contact must not be bent down
too far or the moving contact will not touch it when the
plug s fitted.

ta) (b

Fig. 3 (a). The earphone jack socket is supplied
in the form shown here d
(b). The switching contact is bent so that
contact is made to it when the plug is
inserted
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The interior of the receiver. There is ample space
for the small components on the panel

COMPONENT PANEL

The component panel consists of in. s.r.b.p.
- (‘Paxolin’) and construction here depends, to a small
extent, upon the capacitor employed for C1. This should
be an air-spaced type having a maximum capacitance
value of approximately 300pF, and the component used
by the author had a width and height of approximately
14in. This is secured by three 4BA bolts passing into
tapped holes in its front plate. The constructor may
have difficulty in obtaining a capacitor of this size,
whereupon it is advised that he obtain the slightly
larger Jackson Type ‘00’ capacitor, which has a frame-
work measuring approximately 13in. wide by 13in. high.
This type of capacitor is also mounted by three 4BA
bolts passing into tapped holes in its front plate, A
suitable version of the ‘00’ capacitor is a 2-gang 176 +
123pF component. The two sets of fixed vanes can be
connected together to give a total capacitance of
approximately 300pF.
Fig. 4 illustrates the component panel full-size, with

p-— e
see text

Moving. vanes

3l

I ot M

O e il e

the capacitor used by the author in the C1 position. If
the Jackson Type ‘00’ capacitor is employed, the panel
length should be increased from 34 to 3jin. The Type
‘00” capacitor is then positioned so that its right and top
edges are in approximately the same positions as the
right and top edges (as seen in Fig. 4) of the capacitor
illustrated. The bottom and left hand edges of the
capacitor will then be slightly over the corresponding
edges of the panel. The capacitor moving vanes should
be clear of the ferrite aerial rod when this is later fitted.
A }in. central hole for the capacitor spindle and three
4BA clear mounting holes may next be marked out on
the panel, the positions of the latter being found with
the aid of a paper template pressed against the front
plate of the capacitor. The holes can next be drilled, but
the capacitor is not mounted at this stage. Whilst
dealing with the variable capacitor it should be men-
tioned that, when it is mounted in position by the three
4BA bolts, the ends of these should not be allowed to
pass inside the capacitor front plate as they may then
damage the fixed or moving vanes. Short bolts are
required here.

Fig. 4. Layout and wiring on the component panel. This is
reproduced full size to assist in construction
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Next to be drilled are the small holes for the com-
ponent lead-outs, and the positions of these may be
traced out from Fig. 4. The various small components
can then be mounted. Their lead-outs are bent through
90° on the underside of the board and are connected
together as shown in the diagram, in which the under-
side wiring is illustrated in broken line.

Three short flexible leads connect to the jack socket,
and this should be connected up in the manner shown in
the circuit diagram of Fig. 1. Capacitor C1 may be
temporarily mounted (its mounting bolts will eventually
pass also through the front panel of the case) and
wired up. Two thin insulated single strand wires are
twisted together to form CX. The ferrite aerial rod is
glued in position with Araldite or any other good quality
gap filling adhesive. Its lead-outs are identified by
letters which correspond with those in Fig. 2.

The leads to the 1.5 volt cell are terminated in 4BA
solder tags, and these are secured to the cell terminals

TOP
4%4%3N6" plywood
1Tt
14
4BA clear ! ﬂ—‘
}
L -
r T kol
SIDE ! FRONT | : r »
Ya'dia 1, e i i -
B« | 4%2xne’ o . Ocit 7" | SOE
+ ! /16 dia | ‘ 3ig
" | SRBP R \
! | 1| /e plywood
plywood L | * '
~.7/a".J
BASE
4& | I/4;( 3/'6/1 plywood

Fig. 5. The parts making up the case for the
prototype receiver. Dimensions may need slight
alteration if a larger tuning capatitor is used
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The earphone socket is fitted to one of the case
sides. Inserting the earphone plug automatically
switches on the receiver

by a broad rubber band which passes from end to end
around the cell.

CASE

The receiver can be housed in any small plastic or
wooden case of sufficient size. As a guide, details of the
case employed for the prototype are given in Fig. 5.
Here, the front panel is s.r.b.p., whilst the side, top and
bottom panels are plywood. The dimensions can be
slightly modified .as necessary to accommodate the
receiver when a larger tuning capacitor is used. The
front panel is drilled out to take the spindle and the
three 4BA mounting bolts of C1, and one of the sides is
drilled to enable SK1 to be mounted. The back of the
case, which is not shown in the diagram, can be cut out
to form a tight push-fit, and it has the same length and
width as the front panel less 2 in. to allow for the side,
top and bottom panels. The back may also be of ply-
wood. The front, side, top and bottom panels are
glued together after drilling has been completed.

A very attractive finish can be obtained by covering
the case with a self-adhesive plastic material such as
Fablon. The three 4BA mounting bolts for C1 pass
through the front panel and the component panel,

thereby holding the latter in position. The bolt heads

are covered by the knob for C1. A simple clamp can be
devised to hold the 1.5 volt cell in position.

ADJUSTMENT

The only adjustment required in the completed
receiver is the setting up of the regeneration. This
adjustment is provided by twisting the two wires form-
ing CX more tightly together to increase the level of
regeneration, or less tightly, or over a shorter length, to
reduce the regeneration level. The regeneration should
be as high as can be obtained without the receiver
actually going into oscillation at any setting of the
tuning capacitor. Oscillation will be evident as a
whistling sound in the earphone as the tuning knob is
rotated.

It may be found beneficial not to advance the regener-
tion level too close to the threshold of oscillation, as
this might result in a loss of audio quality. However, it
should be possible to find an adjustment level which
gives a good compromise between sensitivity and loss
of quality. :
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SHOCK EXCITED

—METER ..come

A novel circuit which allows the measurement of
capacitance from some 1.5 to 200pF.

PERENNIAL PROBLEM FOR THE HOME CONSTRUCTOR

is the measurement of small values of capacitance.
Typical components involved here are trimmers, fixed
capacitors whose markings have become defaced and
variable capacitors when it is desired to know their
minimum values.

The design presented in this article has a tuned
circuit across which the test capacitor to be measured
is connected. The resulting change of tuned circuit
resonant frequency. is then measured by a frequency
determiningdevice. The minimum test capacitance which
can be resolved is a littie less than 1.5pF, whilst the
maximum capacitance lies between some 160 to 240pF
according to the range of the frequency determining
device employed.

Readers who have already glanced at the accompany-
ing drawings may by now be somewhat puzzled about
this frequency determining device, since it obviously
does not appear in the diagrams. It does not need to.
The frequency determining device is simply any medium
wave transistor superhet radio!

SHOCK-EXCITATION

The only components which have to be assembled
to make up the capacitance meter are shown in Fig. 1.
In this diagram, TRI is a unijunction transistor and,
in company with C3, R1, R2 and R3, functions as an
a.f. oscillator. During each cycle, capacitor C3 charges
via R3 until its upper plate reaches emitter triggering
potential. The transistor then exhibits a negative
resistance effect between its emitter and base 1, causing
C3 to discharge rapidly into R2. C3 commences to
charge once more and another cycle starts.

The unijunction oscillator causes a series of sharp
current pulses to flow in R2 and, with the component
values shown, these have a repetition frequency of the
order of 750Hz.

The inductor L1 is a medium wave coil on a ferrite
rod, and it is tuned by C1 and any capacitance which
is connected across the test terninals. The tuned circuit
is coupled by C2 to the pulses at the upper end of R2,
with the result that it is shock-excited into a damped
oscillation at its resonant frequency by each pulse.
The radiation from L1 can be picked up and reproduced
as a 750Hz tone by any medium wave superhet receiver
whose ferrite rod aerial is about 4 to 8 in. away from
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Fig. 1. This circuit represents all that is needed to
make up the shock-excited capacitance meter.
L1 is a medium wave ferrite rod coil

the rod on which L1 is wound. Both ferrite rods should
be roughly parallel with each other.

If C2 is given a very low value the bandwidth of the
radiation from L1 is quite narrow and it can be peaked
on the receiver tuning as sharply as a normal broad-
casting station. L1 is initially set so that, without any
capacitance connected to the test terminals, the
radiation is picked up at the low wavelength (high
frequency) end of the medium wave range of the re-
ceiver. Adding test capacitance then reduces the
frequency of radiation, whereupon the receiver has to
be tuned to a higher wavelength (lower frequency) to
pick it up again. The test capacitance can then be
determined by checking the wavelength to which the
receiver has been re-tuned and consulting a wavelength-
capacitance table which has been previously prepared.

This method of operation has the fortuitous advant-
age that the low wavelength end of the receiver tuning
scale is ‘opened out’ in terms of capacitance change.
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Due to the shape of the receiver tuning capacitor vanes
there is a relatively small change in receiver tuning
capacitance as tuning is advanced from the low wave-
length end of the medium wave band. Thus, quite a
large change in tuning dial reading corresponds to a
small change in tuning capacitance. In consequence, a
large change in tuning dial reading corresponds,
similarly, to a small change in the test capacitance
connected across the radiating coil, L1.

The small capacitor, Cl, has to be connected perm-
anently across L1 to provide reliable operation when
there is no test capacitance connected across it. The
tuned circuit is not so readily shock-excited into
damped oscillation if L1 is tuned only by circuit strays
and its own self-capacitance.

The current drawn from the 9 volt battery by the.

circuit of Fig. 1 is 1.5mA only.
CONSTRUCTION

The circuit may be housed in any non-metallic case
which can accommodate the battery and the ferrite
rod for L1. The battery should be spaced away from
the ferrite rod by at least 14in. The ferrite rod can be
any length between 4 and 8in., and a little initial guess-
work can be avoided if L1 is a manufactured medium
wave coil intended for the rod. Should the coil used
have a low impedance tap or winding for coupling to
the base of a transistor, this tap or winding may be
ignored. There should be no long wave winding on the
rod, as this may cause unwanted absorption effects. If
a home-wound ferrite rod coil is to be employed, this
can consist of 70 turns of 34 s.w.g. enamelled wire
close-wound at the centre of a 6in. rod of gin. diameter.

C2 has a very low value and does not consist of a
physical capacitor. It is provided instead by a short
length of insulated wire held close to, or lightly hooked
around, the lead-out of R2 which connects to the base 1
of the transistor, as indicated in Fig. 2. Capacitor C1 is
a silvered mica component whilst C3 is plastic foil.

When checking out the unit it is helpful to initially
connect a capacitor of some 30 to 60pF across the test
terminals. This will bring the radiation to the niore
central part of the medium wave band and will enable
a little experience with the unit to be obtained. The
medium wave receiver should have its volume well
advanced and its ferrite rod fairly close to the rod on
which L1 is wound, and its tuning should be adjusted
until the radiation is picked up. The radiation will stil]
be heard even if it corresponds to a powerful trans-
mission but, should this occur, it would be best at this
stage to connect up a different test capacitance in order
to shift the radiation frequency. The required distance
between the two ferrite rods can next be adjudged, and
in most cases it will be found that it is merely necessary
to have the receiver positioned near the radiating ferrite
rod. If necessary, the bandwidth of the radiated signal

-
To.Cjand L}

Insulated lead

Fig. 2. C2 js not a physical capacitor, and is
provided by the very low capacitance given by an
insulated lead positioned near R2
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Fig. 3 (a) The  wavelength-capitance  curve
obtained with the author’s unit
(b) The lower part of the curve extending
up ta 300 metres

can be narrowed by reducing the coupling given by
C2, and a little experiment here will soon provide a
convenient setting which gives good radiation strength
and sharp tuning in the receiver.

The temporary test capacitance is then removed and
the receiver tuned right to the low wavelength end of
the medium wave band. The position of LI on its
ferrite rod is then adjusted until it radiates at this
frequency. With a home-wound ferrite coil it may be
necessary to add or take off a few turns to arrive at the
desired frequency.

CALIBRATION

Calibration is carried out by connecting known
values of capacitance to the test terminals and noting
the corresponding wavelength on the receiver tuning
scale. A graph may then be drawn, and a table finally
prepared from this. The graph will be non-linear but
should nevertheless have a smooth and reasonably
predictable curve. Fig. 3(a) shows the results obtained
by the author. Here, a receiver setting of 190 metres
corresponds to zero test capacitance, whilst 550 metres
corresponds to a little less than 200pF. Fig. 3(b) shows
the lower part of the curve, expanded for scale readings
up to 300 metres. As an indication of sensitivity, a test
capacitance of [.5pF corresponded to a receiver
tuning scale indication of 195 metres, and 3pF to an
indication of about 203 metres.

Since there are discrepancies in the tuning scale
indications given by different radios, the circuit should
be calibrated with one particular receiver and employed,
subsequently, with that receiver only.
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Trade News. ..

PYROMETER FOR CHECKI|<|G SOLDERING BIT TEMPERATURES

The Litesold Pyrometer has been designed for measur-
ing the bit temperature of small modern soldering irons.
Most other industrial pyrometers have a probe of
relatively large mass, compared with that of a modern
small soldering iron, which chills the bit, producing low
readings. The Litesold Pyrometer overcomes this
problem by using a very fine thermocouple tip which
produces negligible chilling and so faster, more accurate
readings are obtained.

The Pyrometer is used to check the performance of
soldering instruments and as a safeguard against
thermal damage to sensitive components. Its use is
particularly recommended with thermostatically con-
trolled instruments to check the exact operating temp-
erature of the bit.

The instrument is calibrated to 500° degrees Celcius
in 100 degree divisions with 20 degree sub-divisions and
is supplied complete with a polished wood instrument
case.

Full details are available from the manufacturers,
Light Soldering Developments Limited, 97/99 Glou-
cester Road, Croydon, Surrey.

INSULATED, SCREWHOLDING AND POCKET TYPE SCREWDRIVERS —

RANGE EXTENDED

The new range of Stanley Handyman Spee-D-
Grip screwdrivers incorporates a ‘safe grip’
feature which enables a screw to be held firmly
and securely even in the most awkward of places.

A rationalisation and development programme has led
to fifteen screwdrivers being added to the comprehen-
sive range of hand tools manufactured by Stanley Tools
Limited, Sheffield, They include insulated, ‘Spee-D-
Grip’ and pocket type screwdrivers added to the Handy-
man range, and, with the exception of Spee-D-Grip,
similar patterns have been dadded to the popular
*E-Line’ range.

Stanley ‘Spee-D-Grip’ screwdrivers feature a sliding
steel jaw which enables a screw to be securely gripped
while manoeuvring into restricted or confined spaces.
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Four sizes of insulated screwdrivers have been added
to the Handyman range varying in size from 3” (76mm)
to 8" (203mm). As with all Stanley Handyman screw-
drivers, they are fitted with red fluted plastic handles.
And, the strong, safe, PVC insulation, which covers the
blades, extends well into the handle, having been shrunk
fit to the bar for maximum security and safety.

Insulated parallel tipped screwdrivers now form a
useful addition to the popular and low-cost E-Line
range. As with the Handyman range, these new E-Line
screwdrivers have zinc-plated chrome-molybdenum
blades and the insulated types are fitted with .025" thick
PVC heat-shrunk to the bar.




FOR DX LISTENERS

By Frank A. Baldwin

Times=GMT

One of the most interesting countries to hear on the LF
bands is Indonesia and for many short wave listeners it
is one of the most difficult countries to log. Owing to the
relative low powers of most of the transmitters and the
high intensity QRM with which the various frequencies
used by them are either surrounded or completely
covered, a receiver exhibiting good sensitivity and
selectivity characteristics used together with an efficient
aerial and earth system, all located well away from a
densely populated area are a virtual necessity.

The ‘season’ for Indonesians is roughly mid-Septem-
ber to mid-March with the peak period being December.
During the latter month, to illustrate the point, the
following were logged.

RRI Semarang on 3935 at 1425, OM in Malindo,
local music, YL announcer.

RRI Surabaya on a measured 3974.3 at 1510, YL in
Malindo till 1515 then programme of local music.

RRI Ujang Padang on 4719 at 1420, OM in Malindo,
songs with local music.

RRI Banda Aceh on 4955 at 2207, OM in Malindo,
local music with YL announcer.

RRI Medan on 4764 at 1543, YL with songs, local
music programme.

RRI Jambi on 4927 at 1546, YL with songs, local
music, off with “Love Ambon™ 1600.

RRI1 Jakarta on 4804 at 1547, YL with songs, local
music, also at 2220 with local pops on records with YL
announcer.

CURRENT SCHEDULES

@ HUNGARY

Radio Budapest is currently operating an External
Service, in English to Europe, from 1745 to 1800 on
6110, 7265, 9585, 11910, 15415 and on 17780; from 1945
to 2000 on 6110, 7265, 9655, 11910, 15415 and on
17780; from 2130 to 2200 5965, 7180, 7250, 9655,
11910, 15415 and on 17780.

Dx programmes in English to Europe (Tuesdays and
Fridays only) from 1615 to 1630 on 6025, 7220, 9585,
11910, 15415 and on 17780; from 2245 to 2300 (Tues-
days and Fridays only) on 5965, 7250, 9585, 9833,
11910, 15220 and on 17780.

@ EGYPT

From Cairo, the “Holy Qur’an Station”, with pro-
grammes consisting entirely of readings from the
Qur'an (westernised incorrectly as Koran) operates
from 0130 to 0900 and from 1200 to 2025 (except from
1730 to 1930) on 9755.

From 1730 to 1930 on 9755 the ““Voice of Palestine,
Voice of the Palestine Revolution’ radiates in Arabic.

The “Voice of the Arabs” programme, from 0300 to
0030, operates on various channels throughout the
period, listen for instance at 2030 for the news in
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Arabic on 7050 and 11630 in this service.
The ““Palestine Service” operates from 0600 to 0800
and from 1400 to 1500 on 15415, 17625 and on 17745.
The “*Sudan Corner” is from 0400 sign-on to 0600
sign-off on 9475, and from 1200 to 1625 on 11915 and
on 15135.

@ ARGENTINE

Radiodifusion Argentina al Exterior, Buenos Aires,
presents a programme in English to Europe from 2100
to 2200 on 11710.

@ USS.R.

Radio Moscow broadcasts in English to the U.K.
from 1130 to 1230 on 9450, 11705, 11745, 11830 and on
12050; from 1900 to 1930 on 5920, 6010, 6020, 7280 and
on 7360; from 2000 to 2030 on 5920, 5950, 5970, 5980,
6010, 6020, 7280 and on 7360; from 2100 to 2200 on
5920, 5970, 6010, 6055, 7280 and on 7360; from 2200 to
2230 on 5920, 5970, 6010 and on 6105.

@ BULGARIA

Radio Sofia presents an External Service, in English
to the U.K., from 1930 to 2000 and from 2130 to 2200 on
6070 and 9700. Sofia may also be heard in English to
Africa from 2105 to 2130 on 9580, 11765 and on 17825.

@ POLAND

Radio’ Warsaw radiates in English to Europe from
0630 to 0700 on 7270, 7285 and on 9675; from 1200 to
1230 on 7285 and on 9540; from 1600 to 1630 on 6095,
7125, 7285 and on 9540; from 1830 to 1500 on 6095,
7125, 7285 and on 9540; from 2030 to 2100 on 6155 and
on 7285 and finally from 2230 to 2300 on 5995, 6135,
6155 and on 7285. i

@ EAST GERMANY

Radio Berlin International presents programmes in
English to Europe from 1730 to 1815 on 7260; from
1830 to 1915 on 6080, 6115, 7185, 7300 and on 9730;
and from 2115 to 2200 on 7260.

@® SRI LANKA

The SLBC, Colombo, now has a one hour trans-
mission in English beamed to Europe from 1900 to 2000
on 9720, 11800 and on 15120.

@ ISRAEL
A newscast in English to Western Europe is to be
heard at 0500 on 5900, 7395, 9009 and on 9815.

AROUND THE DIAL
Quite a few interesting transmissions have been
logged of late, some of the stations listed here are not
}(:ften reported in the SWL press. To commence we
ave -
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@ CLANDESTINE

Radio Pathet Lao on a measured 6211.5 heard from
1318 through till 1349 with song by YL and OM
announcer in Lao, then discussion in Lao by YL and
OM. Also logged in parallel on an old R. Pathet Lao
channel 6199, the signal strength being much weaker
however on this latter frequency.

@® SOUTH KOREA

The “Voice of Hope” in Seoul on a measured 6348,
logged from 1245, a religious service, hymns and a
children’s choir, all in Korean.

@ NORTH KOREA

Radio Pyongyang on 3560, heard at 2225 with YL
talking in Korean, the signal being lost at 2235 under
amateur CW and commercial utility QRM,

@ CHINA

Huhehot in Inner Mongolia (north of the Great Wall)
on 4068 at 1450 when we heard Chinese-type music in a
relay of the Radio Peking Mongolian Service, YL
announcer, schedule for this broadcast being from 1400
to 1500,

Urumchi in Sinkiang Province (Urumchi is junction
of many caravan routes) on 4970 at 1453, YL with talk
in Kazakh in a relay of the Radio Peking Kazakh
Service, schedule for this being from 1400 to 1455, and
is in parallel on 5440,

Probably the most interesting time to log Urumchi is
at 2250 when they open on 4110 with a choral (yes,
choral) version of the “East is Red” after which there is
a single chime then YL announcer with the Uigher
Service for the Sinkiang Province.

Urumchi can also be heard on 6280 at 2318, at which
time they were radiating a programme of Chinese
orchestral music when logged here. (Here=Darkest
Suffolk). Or, try this channel at 1310 when they are
radiating the Sinkiang Regional Service, in Standard
Chinese.

Sining (just south of the Great Wall) in Tsinghai
Province on 3950 at 1440 when we heard some local
music and players in, presumably, a folk drama.

@ TIBET

Lhasa on 4035 at 1520 YL with song, local music and
OM announcer. Lhasa relays the Radio Peking Hindi
Service to South Asia daily from 1600 to 1800 and is also
in parallel on 5935 and 9490.

® NEW GUINEA

Port Moresby on 4890 at 2002, OM with news in
English under some CW QRM. But try Port Moresby
on the parallel channel of 3925 where we heard them
recently at 1952 with marches on records, opening
announcements by OM in English, news summary from
1958, news about Darwin disaster from 2000 followed at
2010 by recorded light music programme with both
YL and OM announcers.

@ MALAYSIA

Penang on 4985 where we logged them from 1530
onwards, commencing with six pips in time check
followed by OM with newscast in English.

Kuching on 4835 at 1520 when, after battling with
some commercial QRM, the only reward was two OM’s
in discussion in Matlindo. (Malindo=Malaysia and
Indonesia have agreed to standardise the common
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language, thereby eliminating Dutch influence on the
latter).

@ BURMA

Rangoon on a measured 4725.7 at 1415, six pips in
time check, YL with song in Burmese, local music, YL
announcer.

Rangoon on 5039 at 1452, at which time, under some
CW interference, we heard a newscast in English read
by OM announcer.

@ THAILAND
Bangkok on 4830 at 1430, series of chimes, OM in
Thai then programme of music by a local orchestra.

® NEPAL

R. Katmandu on 3425 at 1445 when we heard a.
newscast in English read by YL announcer, also heard in
parallel on 5007,

@ SOUTH VIETNAM
Saigon on 4877 at 1520, programme of local mx with
YL providing the vocals, in Vietnamese of course.

@ GREENLAND
Godthab on 3999 at 2200, OM in Danish with news-
cast, signal wiped out by utility QRM at 2202.

@ BOLIVIA

CP75 La Crux del Sur, La Paz, on a measured 4876
at 2231, OM announcer with “Musica del Bolivia”,
then guitar and flute in a typical Bolivian arrangement.

@ HONDURAS REPUBLIC

HRPL3 Radio Progresso, El Progresso, on 4920 at
2325 with identification then choir in Spanish “Silent
Night, Holy Night”.

@® COLOMBIA

HJOX Radio Surcolombiana, Neiva, on 5010 at 0545
with identification then songs in Spanish with local
music.

® PERU

Radio Libertad de Junin, Junin, on 5040 at 0552 with
announcements in Spanish followed by Andean songs
and music.

@ VENEZUELA
YVKP Radio Tropical, Caracas, on 4870 at 0230,
OM with identification then into programme of local

pops.

@ PAKISTAN

Radio Pakistan on a measured 4835.5 at 1540, local
music, OM with songs; also heard on 3400 at 1611, OM
with newscast in English,

@ AFGHANISTAN

Kabul on 4775 at 1404, OM with newscast in English
also heard on 3390 at 1605 with newscast in vernaculars
read by OM and YL alternate.

@ SOUTH AFRICA

Johannesburg on 4835 at 2105, OM with weather
forecast for the various districts and also surrounding
countries, read in English.

Johannesburg on 4810 at 2110, announcements in
English by OM in a pop record programme.
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\\V/p THE LAUNCHING
@ OF OSCAR 7

The amateur satellite was finally successfully launched on
15th November, and went into an orbit identical to Oscar 6.

OW THAT THE AMATEUR RADIO SATELLITE OSCAR 7]

is safely launched, news is filitering in of the

activities connected with its launching and the following

account is compiled from information kindly supplied

by Joe Kasser, G3IZCZ/W3 of AMSAT and Nicholas
Panagakos of NASA.

November 15th 1974 was quite a special day for
Perry Klein, K3JTE, the President of AMSAT, as not
only was it the day OSCAR 7 was launched, but it was
also his birthday. After the difficulties of getting
Oscar 7 launched, he could not have had a nicer
present! It was launched by NASA from the Western
Test Range in California, from a Delta rocket, which
also launched, at the same time, an advanced meteor-
ological satellite, ITOS-G and INTASAT A, Spain’s
first satellite.

Jan King, W3GEY, Project

Manager, also  preparing

Amsat-0Oscar—B before plac-

ing it in the Chamber for

spacecraft thermal-vacuum
testing

News of the launch was transmitted around the world
by a network of radio amateurs. The Spacecraft
Command Station Conference circuit linked VK3ZDH
in Australia; VE3QB in Ottawa; VE2BYG in Bagots-
! ville. with K3JTE and W3GEY at the Goddard Space-

';:,’,7737507,707;% t_/rft/?:rlzg/{]\fg%ﬁ;/ flight Centre in Maryland. The AMSAT net control
p teg‘t chamber. at left station W3ZM; the American Radio Relay Station,
’ WIAW; the Club station at the Goddard Spaceﬂlght

Centre, WA3NAN; the Club station at the Western
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Test Range, W6AB; were all in communication with
each other and the launch proceedings were trans-
mitted world-wide by W6AB, W3ZM and WA3NAN
on the 15, 20, 40 and 75 metre Amateur Radio bands.
WA4JID relayed W3ZM to Europe.

In the Washington D.C. area, where AMSAT has its
H.Q., the proceedings were also transmitted on the
2 metre repeater maintained by AMSAT, so that some
FCC officials could listen in to the launch proceedings.

At 1711 GMT, the voice of Dick Damiels, WA4DG U
was heard counting *“5, 4, 3, 2, 1 zero . . . we have lift
off!” OSCAR 7 was off! Up, up and away, flew the

The Project Manager gives in-
structions for lifting the A — O - B
spacecraft into the thermal-vacuum
test chamber. The 10 metre antenna
deployment mechanism and 2304
MHz quadrifillar antenna can be
seen at the top of the spacecraft

. v e
Fis

Amsat President Perry Klein, K3JJE,
and Tom Clark, WASLND, with
A — O — B following final thermal-
vacuum tests of the spacecraft
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Delta rocket carrying OSCAR 7, the NOA 4 weather
satellite and the Spanish INTASAT.
The first spacecraft to be separated was NOA 4
Weather Satellite, then OSCAR 7 and finally INTASAT.
Within minutes of separation, Pat Gowen, G3IOR,
who was in contact with W3ZM on 14 MHz, reported

The Amsat QSL Card

that he was receiving telemetry from the 435 MHz
beacon. GB2SM, the amateur radio station at the
Science Museum, South Kensington, London, which
had been specially manned to cover the OSCAR
launching, also confirmed reception of signals from
OSCAR 7. Conditions on 14 MHz not being too good,
DJ30S, DLYGU and DJ8IM telephoned AMSATH.Q..
from Germany, with telemetry information. Minutes
later, DK2ZF phoned in a complete telemetry frame,
reporting that he had first acquired signals from the
spacecraft at 1828.46 GMT. The information he
supplied confirmed that the spacecraft was performing
as anticipated.

A special RTTY link took place on the 20 metre band
between K31VO and PAQAA, the H.Q. station of the
Dutch National Amateur Radio Society, VERON. The
amateurs at PA®AA had built a special computer
which would receive telemetry data from OSCAR 7
which was being transmitted in morse code and convert
it into teletype code, which was then retransmitted on
the 20 metre amateur band to AMSAT,

OSCAR 7 was built by radio amateurs from Aus-
tralia, Canada, Germany and the United States and is
the culmination of a four year project by AMSAT - the
Radio Amateur Satellite Corporation. The group of
amateurs who undertook its construction assembled the
spacecraft mostly in their evenings and weekends. The
final assembly took place in the basement of Jan King,
W3GEY, who was the project manager. Like many
others of the Group, he is involved professionally in the
aerospace industry and he is reported to have said that
a satellite performing the functions of OSCAR 7, built
professionally, would have cost nearly two million
dollars! OSCAR 7 was built largely from volunteer help
with a cash investment of about 60,000 dollars. These
funds came from contributions by individuals and
organisations, a principal sponsor being the ARRL. W

A.CG.
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ORTABLE

This article is the first in a series devoted to transmitting and

receiving equipment intended for operation in the 28MHz amateur

band. The ‘Talkie’, a portable transmitter-receiver, will be described

in this and next month’s issues. Further articles will deal with a

simple regenerative receiver, a 30 watt transmitter and with suitable
aerials for use on the 28MHz band.

HREE SEPARATE ITEMS ARE TO BE DESCRIBED IN THIS

series of articles. These are a portable transmitter-
receiver (the ‘Taikie’), a simple receiver for those who
have no transmitting licence but wish to listen (the
‘Receiver’), and a non-portable transmitter (the ‘Base
Equipment’) for use over greater distances. Later
articles will give details of the second and third items,
and will also discuss suitable aerials.

The ‘Talkie’ can be carried in a small pack, or even a
very large overcoat pocket, and the ‘Receiver’ is small
enough for easy carrying. The ‘Base Equipment’ trans-
mitter is intended for use at a fixed or temporary
location in conjunction with any of the ordinary com-
munications receivers, and as it runs 30 watts and is
readily set up for any band from 3.5 to 28MHz it has
quite a wide scope in Amateur activities. The trans-
mitters to be described must not be operated by any
person who does not have a full transmitting licence.

The licence requirements make it necessary to use
crystal control with the transmitters or to employ a
stable v.f.0. and provide a means of checking frequency.
For simplicity crystal control has been adopted and this
is a practical mode of operation in the 28MHz band
where relatively little activity may be heard. Limiting
operation to one spot frequency (unless other crystals
are carried) on this band does not normally represent
much disadvantage.

Reducing the size of home-constructed equipment to
the minimum possible can prove to be a nuisance;
wiring and layout become very cramped and only the
smallest components will fit. For this reason the port-
able equipment is not vest-pocket in size though it is
still quite small and light. So far as the ‘Talkie’ is con-
cerned this has separate circuits for transmission and
reception, a feature which simplifies setting up and
testing the units.

The various items can, naturally, be used alone or in
conjunction with others, or in conjunction with com-
mercially made or home-built transmitters or receivers

492

of similar kind. Further details of the items will now be
given to enable the reader to see clearly what they are
and to assist in deciding which should be constructed.

INDIVIDUAL ITEMS

The ‘Talkie’ is a transmitter-receiver with a 48 in.
telescopic aerial, operating from an internal 9 volt
battery. It was felt best to avoid miniature high capacity
batteries on the grounds of their cost. A superhet
receiver employing three transistors and one integrated
circuit is used. The transmitter r.f. section has an
oscillator followed by two transistors in push-pull, these
being modulated by a push-pull audio stage. Low cost
transistors are employed throughout. The complete
unit is housed in a case measuring approximately 8 by
6 by 2 in., and so easily fits a haversack or can be
carried on a shoulder strap.

The ‘Receiver’ is approximately 5 by 3 by 1} in. with
its own internal battery and speaker, and for simplicity
is of super-regenerative design. No special licence is
necessary for its use. Super-regenerative circuits are
found in low priced commercial equipment, and the
receiver has excellent sensitivity. It may, in fact, be
fitted instead of the superhet receiver in the ‘Talkie’ if
some simplification is wanted.

In view of its power input of 30 watts the ‘Base
Equipment’ is mains operated, being a 28MHz Amateur
band transmitter with internal power pack and modu-
lator. As solid state devices are expensive at this power
level (and are also easily destroyed) valves are used. It is
only necessary to plug in mains, microphone and an
aerial to put out an excellent signal. No receiver is in-
cluded in the ‘Base Equipment’ as it is supposed that the
usual station communications receiver will be employed,
or that a similar receiver will be available. The trans-
mitter is easily modified to operate on any of the other
Amateur bands (excluding v.h.f.) and so should have
wide utility.

RADIO & ELECTRONICS CONSTRUCTOR



Part 1

By F. G. Rayer, T.Eng. (CEl),

RANGE

Sky-wave signals can travel great distances, but for
short-haul purposes communication is by ground wave.
The maximum distance which can be covered them
depends enormously on local conditions, such as hills,
obstacles in the signal path, or buildings near the
transmitter or receiver. The 28MHz equipment. will
often be used for relatively short range working, and no
particular difficulty is then likely. The ‘Talkie’ 48 in.
aerial easily gives sufficient signal strength for the
regenerative receiver at 100 yards with the receiver
aerial not even extended. But when attempts are made to
operate at the limit of range local conditions become
important.

The base station can easily be heard at several miles
across open ground, and has provided fully reliable
communication at this range with the regenerative
receiver and with other receivers.

The ‘Talkie’ has been used at a range of well over 1
mile with the regenerative receiver, but for this it was
necessary to clip a temporary dipole to the ‘Talkie’.

In general, as would be expected, results are similar to
those obtained with commercially made equipment of
similar transmitting power and receiver sensitivity. The
regenerative receiver was found to be a little more
sensitive than the superhet.

‘TALKIE" TRANSMITTER

Fig. 1 shows the circuit of the r.f. section of the trans-
mitter. TR1 is the crystal controlled oscillator, using a
crystal of the required working frequency. Oscillation
occurs when the core of the collector coil, L1, is
adjusted to resonate at or near the crystal frequency.

The centre-tapped secondary, L2, drives the two out-
put transistors, TR2 and TR3. In the absence of drive,
the current drawn by 'R2 and TR3 is extremely small,
so that incorrect adjustments or loss of oscillation will
not damage these transistors. The 2N3704 has a maxi-
mum dissipation rating of 360mW. The ‘power dissi-
pated in TR2 and TR3 is the difference between the in-
put power and the power secured as r.f. output. So an
input of up to about 50mA at 9 volts, or 450mW, is
unlikely to damage the pait, even with some mistuning.

RADIO & ELECTRONICS CONSTRUCTOR

Assoc. |.E.R.E., G30GR

The completed transmitter-receiver is small and
may be easily carried

TR1 operates directly from the 9 volt supply and is
switched on with the modulator. TR2 and TR3 receive
their supply from the modulation transformer second-
ary. Though modulation is often applied to a driver
stage, if fitted, this is best not done with the crystal
oscillator in the present circuit.

The circuit can run from a 12 volt supply with an in-
creased output, but a 9 volt battery can be more
conveniently accommodated in the *Talkie’ case. Where
long periods of transmitter use are expected it would be
better to use an external battery pack. The internal 9
volt battery will, however, provide quite a long period
of operation, both transmitting and receiving.

The switch shown in Fig. | is one section of the main
function switch, and this is dealt with in detail in next
month’s article.
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Fig. 1. The circuit of the r.f. section of the transmitter
COMPONENTS
Resistors
(All 4 watt 5%) Inductors
R1 47kQ L1-L4 Home wound on 7 mm. cored
R2 10kQ formers (see text)
R3 220Q T} Driver transformer type T/T6
R4 220Q ) (R.S. Components)
RS 39Q T2 Modified output transformer
R6 47kQ2 (see text)
R7 12kQ
R8 820Q Transistors
R9 6809 TR1 2N3706
R10 39Q TR2 2N3704
R11 2.2kQ TR3 2N3704
R12 4.7Q TR4 BC107
TRS ACI128
Capacitors TR6 ACl128
Clt 0.047uF disc ceramic
C2 0.1pF disc ceramic Crystal
C3 39 or 40pF silvered mica X1 28MHz Amateur band crystal,
C4 39 or 40pF silvered mica HC25U encapsulation
Cs 0.02uF disc ceramic .
C6 4,700pF ceramic or plastic foil Miscellaneous
C7 100uF electrolytic, 12 V. Wkg. Plain Veroboard, 0.15 in. matrix, 14 x 23 in.
C8 ' 2.2or2.5uF electrolytic, 6 V. Wkg. Plain Veroboard, 0.15 in. matrix, 23 x 23 in,
C9 64uF electrolytic, 4 V. Wkg. HC25U crystal holder
Cl0 250uF electrolytic, 12 V. Wkag. Nuts, bolts, solder tags, etc.
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ASSEMBLY

The transmitter 1.f. section is assembled on a piece of
plain 0.15 in. matrix Veroboard measuring 14 by 2% in.,
ela.:r}d t2he layout on both sides of this board is shown in

ig. 2.

The coils are wound on two 7 mm. diameter formers
with adjustable cores, and suitable formers and cores
are listed by Henry’s Radio, Ltd. The coils are most
easily wound after the formers have been secured to the
board and the components to which they connect have
been fitted. The formers are held in place by 8BA bolts
and nuts or by adhesive if the latter is more convenient,

L1 consists of 104 turns of 32 s.w.g. enamelled wire,
close-wound as near to the circuit board end of the
former as possible. L2 is 6 turns close-wound of the
same wire, wound against L1 and centre-tapped. The
coil leads are numbered 1 to 4 in Fig. 2 for ease of
reference. Pass the start of the coil wire through the
board at point | and connect it to C3. Wind on the 104
turns, apply a touch of adhesive, then pass the coil wire
through the hole at point 2 and connect it to C2. Start
L2 by passing the wire through the hole at point 3 and
connect it to the base of TR2. Wind on 3 turns, make a
small Joop for the centre-tap, continue for 3 more turns
and take the coil end through hole 4 to the base of TR3.
A lead from the centre-tap connects to the emitters of
TR2 and TR3.

o c 0 o
4 o © —=8 Acrial
B sl (via switch)
2
o b ¢ o o
o ] o o
ofl g [Jeo © &
. C3 f3 o o 0 sVt irom
%. ol "LC§2-° modulator
6BA bolts
9V+ from
modulator
43 Acrial
(via switch)

mc - chassis connection

Fig. 2. Wiring details for the Veroboard panel on
which are mounted the components for the r.f.
section of the transmitter
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How the sections are arranged inside the case,

The r.f. section of the transmitter is above the

battery on the left. On the right are the superhet
receiver, the modulator and the speaker.

L3 has 10 turns of 24 s.w.g. enamelled wire close-
wound and centre-tapped. L4 is 4 turns of thin insulated
wire wound directly on top of L3 and having 2 turns
lying on either side of L3 centre-tap. The points at
which the coil ends pass through the board are again
numbered 1 to 4.

Two holes in the board are drilled out to take 6BA
bolts. These secure solder tags on the wiring side of the
board and also enable the board to be mounted, later,
to the metal case of the transmitter-receiver. They thus
provide the chassis connection to the board. Note that
resistor RS is mounted on the wiring side of the board
and connects to the centre-tap of L3 by way of a short
lead. Flying leads can be left for later connection to the
9 volt positive input, the 9 volt positive input from the
modulator, and the aerial.

The crystal employed by the author was an HC25U
type fitted in an HC25U -holder, both of which are
available from Senator Crystals, 36 Valleyfield Road,
London, SW16 2HR. Senator Crystals is a mail-order
only house. It is not absolutely essential to use this type
of crystal, but whatever crystal is employed must be for
the wanted frequency in the 28MHz band.

R.F. ADJUSTMENTS

Final tuning adjustments in the transmitter section
are carried out when the r.f. and modulator sections
have been fitted into the metal case of the transmitter-
receiver. However, the adjustments will be described
now so that details of the r.f. section may be completed.,
Some readers may, also, prefer, to make a quick check
of the r.f. section before it is fitted in the case; but it
should be pointed out that readjustments will still be
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needed when the r.t. section is finally installed, and that
tests with the board on its own cannot include aerial
checks.

A meter may first be inserted in the positive supply
line to TRI. Current here, with TR1 not oscillating, is
about 2mA, and this rises to SmA or more with TR1
oscillating. The presence of oscillation can also be
checked with an indicating wavemeter.

The meter may then be placed temporarily in series
with the 9 volt supply from the modulator. For an
artificial load, a 6 volt 0.04 amp or 6 volt 0.1 amp bulb
may be connected across L4 (from the aerial output to
the chassis line) or it may be soldered to a 2 or 3 turn
loop which can be placed over L3.

The core of L3 is then adjusted for maximum lamp
brilliance. With an input of 30mA from the 9 volt supply
a 6 volt 0.04 amp lamp should light brightly. The d.c.
input to TR2 and TR3 will depend on the drive from
TR1, and the loading on L3. The core of L1 needs to be
slightly off the peak setting for proper starting of the
oscillator when it is switched on. If the crystal is pulled
out of its socket, r.f. output should cease and current
input to TR2 and TR 3 drop to zero.

With L4 as described and a 48 in. aerial, the input is
somewhat under the maximum possible for TR2 and
TR3, but there is of course a saving in battery current,
To load the output stage so that a higher input and

output can be secured it is necessary to alter L4, or
place a loading coil in series with the aerial so that the
loading and resonance can be adjusted, or have a
longer aerial. Maximum portable range would be with a
loaded whip. Bottom loading of the circuit is less
effective but can nevertheless be given by a coil having
about 17 turns on a 7 mm. former with adjustable core,
this being fitted in the case near the aerial. Adjustment
must be made with the aerial fully extended and clear of
earthed objects, and preferably with an indicating
wavemeter at a short distance. A setting of the core of
the loading coil should be found where the input to TR2
and TR3 rises, with a corresponding rise in r.f. output as
shown by the wavemeter.

If substantially more power is required than that given
by L4 and the 48 in. aerial, the use of an alternative
supply instead of the PP9 battery used in the prototype
should be considered.

MODULATOR

The circuit of the modulator unit is given in Fig. 3.
The input is provided by the 80Q speaker of the trans-
mitter-receiver, this operating as a microphone when
the function switch is set to “Transmit’. TR4 is a high
gain amplifier and acts also as a driver for the push-pull
output pair, TR5 and TR6. The overall amplifier pro-
vides adequate gain; it was found that no pre-amplifier

Al — +QV
Ro R 2 é ClO
IOE: T
T TRg R T2
b =z 12
== £Re AC128
T g CT cT.
TRy [ V4 to
BCIO7 RF. section
Cg
A )
A o ES c TRg
3 9
. mWC 1 aclas
Mic. T 6 —.i&r—, R|| EE
(Cpmm—t gERB
4 b

BCIO7
Lead-outs

Fig. 3. The circuit of the modulator. The microphone consists of the 80Q speaker which, on ‘Receive

AC128
Lead-outs

-
v

couples to the receiver output
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was required and that there was no necessity to talk
loudly close to the speaker when transmitting.

It is important that R10 and R11 have the correct
values and these should be 5% components. The
modulator should draw about 10mA current under
no-signal conditions, this rising to 50mA or so on
speech peaks. If the no-signal current is low and cross-
over distortion is objectionable, R10 needs to be in-
creased slightly in value, or R11 reduced. Alternatively,
should the no-signal current be too high, R10 should be
reduced in value or R11 increased. If desired, a 100
pre-set potentiometer could be fitted in place of R10,
and a miniature skeleton component would be satis-
factory here. This potentiometer is initially set to insert
zero resistance into circuit, and is then adjusted to give
increasing resistance: until the no-signal modulator
current reaches the 10mA figure.

The modulation transformer, T2, has to be home-
wound, as no component for this function appears to be
generally available. It consists of a modified output
transformer of a type suitable for coupling two AC128’s,
or similar, to a 3Q speaker. The primary of the modified
transformer should be 300 turns, centre-tapped, and
the secondary 190 turns. The primary will already be
present on the transformer but the existing secondary
will consist of a relatively few turns of stout wire which
need to be removed.

Should a suitable core be to hand, the whole trans-
former could be made up on this. The transformer used
by the author was |4 in. long by 1% in. high, and its core
was a stack of laminations + in. thick. There are many
non-miniature output transformers of this type,
intended for two AC128’s and similar output transistors.
Transformers which have been varnished or dipped are
difficult to take apart, so are best avoided. If the
transformer had the secondary outside the primary, the
primary can be left untouched. However, it is usual to
find that the secondary was wound first followed by the
primary, and so the primary has to be removed.

Assuming the primary must be taken off, unwind it
carefully, transferring the wire to a temporary spool.
This wire can be re-used for the primary of the modified
transformer. If a new wire is to be used for the primary,
28 or 30 s.w.g. enamelled will probably be suitable. The
stoutest wire which will let the wanted number of turns
be accommodated is preferred. The new secondary can
be 30 s.w.g. enamelled wire. Leave projecting wires to
take to the appropriate circuit points. The new primary
can be bifilar wound, the two wires being wound on
simultaneously. If so, one outer end and one inner end
form the centre-tap, the remaining ends connecting to
the collectors of TRS and TR6. After rewinding, the
laminations are replaced as they were originally.

As is explained shortly, it may be desirable not to
modify the transformer until initial tests on the modu-
lator amplifier have been carried out.

BOARD ASSEMBLY

The modulator components are assembled on a plain
0.15 in. matrix Veroboard measuring 23 by 2% in,, as in
Fig. 4. Fig. 5 shows the wiring under the board.

The two tags marked ‘MC’ are held by 6BA bolts. In
the complete assembly part of the board covers the
edge of the speaker, and these 6BA bolts need to be 2 in.
long to provide the requisite clearance from the front
panel. Two extra nuts on each bolt, one on either side of
the panel, then provide the required spacing. The two
6BA bolts also carry the negative supply to the board.
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Fig. 4. Components on the modulator board. The

flying lead from the hole marked ‘MC’ takes a

chassis connection to the speaker. The other

connection to the speaker is via the function

switch. An extension lead is soldered to the
emitter lead-out of TR5
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Fig. 5. The wiring under the modulator board
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The transmitter-receiver with its telescopic aerial
closed

Sleeving must be put on transistor leads and on any
other wires which may touch other connections. Trans-
former T1 has two lugs which pass through slots cut in
the board, and are then turned over. These slots can be
made by drilling a few very small holes together and

cutting between them with a sharp tool or very small
file. If the modified transformer employed for T2 has
similar lugs it may be mounted in the same fashion.
Alternatively, other mounting arrangements for this
transformer may be devised as necessary,

It is worth-while testing the modulator before it is
fitted and wired up to the other items in the case. A good
approach here consists of temporarily connecting the
primary of the output transformer which will be later
modified to give T2 to the collectors of TR5 and TR6
and the negative supply rail of the amplifier. A 3Q
speaker may then be connected to its secondary. After
the amplifier tests have been carried out, the trans-
former may then be removed, modified, and fitted
permanently in the T2 position.

The input to the modulator can be obtained from a
tuner, pick-up or similar source, or from the 80Q
sp2aker which will be used as a microphone. It is
recommended that performance with the 80Q speaker
be tried out, but it must be remembered that the other
speaker, coupled to the amplifier output, has then to be
positioned quite a considerable distance away to pre-
vent acoustic feedback and howling. The output
speaker may be connected to the output transformer
secondary by way of a long pair of leads.

The modulator should offer good volume and satis-
factory quality. Should this not be the case, the bias"
operating point of the output stage should be adjusted
by varying the value of RI0 or R11, as described
earlier.

NEXT MONTH

The description of the ‘Talkie’ transmitter-receiver
will be concluded in next month’s article, and this will
give details of the function switch, the superhet receiver
and the assembly of the units inside the case.

The Components List accompanying the present
article specifies the parts needed for the r.f. and modu-
fator sections of the transmitter. It does not include the
switch section shown in Fig. 1, the 9 volt supply battery,
or the 80Q speaker which has been referred to in con-
junction with the modulator. There will be a further
Components List next month and this will include all
the remaining parts required for the construction of the
transmitter-receiver.

(To be continued)

BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

We retain past issues for a period of two years and we can, occasionally, supply copies more than two years
old. The cost is the cover price stated on the issue, plus 6p postage.

Before undertaking any constructional project described in a back issue, it must be borne in mind that compo-
nents readily available at the time of publication may no longer be so.

We regret that we are unable to supply photo copies of articles where an issue is not available. .
Libraries and members of local radio clubs can often be very helpful where an issue is not available for sale,
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In your

WorK

Smithy the
Serviceman, aided
as always by his
able assistant,
Dick, embarks on
the repair of a
medium wave-
v.h.f. receiver.
He is also able to
demonstrate how
a common i.f.
amplifier with

very few tuned
circuits can handle
both the
amplitude
modulated
medium wave
intermediate
frequency and
the frequency
modulated v.h.f.
intermediate
frequency.

“ A H YES,” SAID SMITHY TO HIMSELF.
“This should do nicely for my
next job.”

He placed the little portable receiver
on his bench and switched it on. Music,
at low volume level but with quite
acceptable quality, at once became
audible from its loudspeaker. He
absently adjusted the tuning and found
that he could pick up two other
frequencies, these also being at a low
volume level.

“Humph,” he murmured, frowning.
“Apart from the low sensitivity, this
tuning seems very broad.”

He peered more closely at the
receiver dial, then clicked his tongue in
mild vexation. :

“Now, that’s silly of me,” he
muttered. “This is a medium wave and
v.h.f. set, and I’'m switched to the v.h.f,
band. Deary me, I thought I was on
medium waves! And of course the set is
insensitive on v.h.f. because I haven’t
pulled its telescopic aerial out.”

SILENT WAVEBAND

Mystified by the undertones emanat-
ing from the Serviceman’s bench,
Dick laid down the test prod he had
been applying to the television chassis
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in front of him and glanced round.
Smithy seemed to be fully engrossed in
the small radio he was examining.
Puzzied, Dick returned to the tele-
vision chassis.

“Must have been my imagination,”
he grunted carelessly.

His voice reached Smithy’s ears.
The Serviceman turned round, to see
his assistant busily engaged with a test
reading.

“Queer,” said Smithy musingly. “I
could have sworn I heard someone
talking.”

Shrugging his shoulders, he re-
sumed. his exanmination of the v.h.f-
medium wave receiver.

“Oh well,” he mumbled to himself.
“P’ll try this set out on the other band
now. Hello, it seems to be dead on
medium waves.” )

Once again, the muted sound of
Smithy’s voice reached his assistant
and once again Dick turned round, but
only to see the Serviceman adjusting
the tuning of the small, and now silent,
receiver. Shaking his head, Dick again
returned to his television chassis.

“Blimey,” he complained to himself.
“I think it’s about time I had a
holiday.”

The words carried across the Work-

shop at a just audible level. Smithy
looked round once more. Dick was
still, apparently, fully occupied with
the television set he was examining.

“Hey, Dick,” called out Smithy in
his normal voice,

“Hello!”

“Have you got a set turned on low,
or something like that? I keep hearing
a voice.”

“Do you?” said Dick in an alarmed
tone, as he rose hurriedly from his
stool. “That’s funny, because I’ve been
hearing a voice, 100.”

"~ “Very quiet?”

“That’s right. And indistinct.”

“The one I heard was indistinct,
t00,” said Smithy. “Just a sort of
muttering in the background.”

Dick walked over to the sets on the
racks and examined them carefully.

“Everything’s switched off here,” he
announced, “and I've got nothing
turned on on my own bench.”

They gazed around the Workshop.

“Well, there can’t be anyone else in
here except ourselves,” said Smithy
doubtfully. “It’s peculiar. that we
should both have heard a voice.”

Dick shivered.

“This is getting a bit spooky.”

“] must confess,” stated Smithy
inhappily, “that there does seem to be
something odd going on.”

Dick looked at the television chassis
on his bench with sudden distaste.

“How would it be,” he asked, “if
we were to work together for a bit?
Then if we hear that voice again we
can check with each other im-
mediately.”

Smithy was patently relieved by this
suggestion.

“All right,” he said. “It won’t hurt
us to do a job together for a while.
We’ll have a go at this little radio I’ve
got here.”

“Fair enough,” replied Dick eagerly.
“What’s wrong with it?”

“It’s a v.h.f.-medium wave job,”
pronounced Smithy, “and it’s dead on
medium waves.”

“Have you checked the medium
wave oscillator yet?”

“Not so far,” replied Smithy. “I’ll
make that the next thing to do.”

Quickly, he stood up, walked over to
the “Repaired” rack and selected
another small receiver. He returned
with this, switched it to medium waves
and tuned in a weak signal. He next
switched on the faulty radio, which was
already set to medium waves, held it
near the serviceable set and adjusted its
tuning. As he turned the tuning knob
a heterodyne beat became audible
from the serviceable receiver, and
Smithy found that he could take tbis

_through zero beat with the tuning of

the faulty receiver. (Fig. 1.)

VISUAL CHECKS

“Well,” remarked Smithy, en-
couraged. ‘The medium wave oscil-
lator must be running or we wouldn’t
be able to pick it up on the other set.
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Serviceable receiver

Fig. 1. The oscillator of one
medium wave portable can
usually produce a heterodyne
in another medium wave
receiver if the two sets are
close to each other. This
gives a simple check of
oscillator functioning

You’d better take the back off this
radio next, Dick, while I get the service
sheet out.”

Smithy picked up the serviceable
radio and returned it to the “Repaired”
rack, after which he walked over to the
filing cabinet and selected a service
sheet. Returning, he opened it out at
the circuit diagram and placed it on
his bench.

“There’s nothing visibly wrong with
this set,” commented Dick, who had
been examining the printed board of
the radio. “I’ve done the usual obvious
checks, like looking for wires adrift
including, in particular, those between
the ferrite aerial and the board.”

“Good,” remarked Smithy. ‘“‘Anoth-
er thing we know is that the common
i.f. amplifier section fo1 both medium

waves and v.h.f. must be all right or the
f.m. signals wouldn’t have got through

. “Hey, hang on a bit,” protested
Dick. “The common i.f. amplifiers in
these a.m.-f.m. sets have the a.m. and
f.m. i.f. transformer coils in series,
with the a.m. transformers working at
around 470kHz and the f.m. trans-
formers at 10.7MHz. Couldn’t you
have a short in one of the a.m. trans-
former windings ?’ (Fig. 2.)

“The situation is rather different
with the set we’ve got here,” replied
Smithy. “There’s a trend in the more
recent a.m.-f.m. portables to break
away from the traditional circuits in
which the 470kHz and 10.7MHz i.f.
transformers are connected in series:
If you take a look at the circuit of this
set, you’ll see what I mean.”

Smithy extended a finger and
pointed to the medium wave mixer-
oscillator and the common i.f. ampli-
fier in the service sheet circuit. (Fig. 3).

“Blimey,” said Dick. “These two i.f.
amplifier transistors haven’t got a
tuned circuit between them!”

“Exactly,” confirmed Smithy. “All
the i.f. selectivity is given before and
after the common i.f. amplifier. Before
we get down to this, though, let’s take
a quick look at the a.m. mixer-
oscillator section. The medium wave
a.m. signals here are picked up on the
ferrite aerial and are then coupled into
the mixer-oscillator transistor via a
coupling coil in the usual manner.
This mixer-oscillator stage is quite
conventional and, since it only has to
cover medium waves, there’s no

¢« +supply
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capacitor

470kHz
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Fig. 2. The coupling between stages in the common i.f. amplifier of a

conventional a.m.-f.m. receiver consists of a 10.7MHz and a

470kHz i.f. transformer connected in series, and a typical example

is shown here. In practice, the 470kHz transformer may actually

be set to any frequency between 450 and 480kHz according to the
particular receiver design
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medium-long wave switching circuits.
As you can see, there’s a 47012 resistor
between the collector of the transistor
and the feedback coil. This will limit
feedback current and keep oscillation
amplitude reasonably constant over the
tuning range.”

“The circuit seems to be partly
upside-down,”* stated Dick. “For
instance, the emitter of the transistor
goes to the 6 volt negative supply line.
Also, the collector goes to the oscil-
lator feedback coil and the first 470k Hz
i.f. transformer winding, and then it
goes to the chassis.”

“True, true,” agreed Smithy. “It
so happens that this receiver has a
negative supply rail instead of a
positive one, with the result that an
n.p.n. transistor like this mixer-
oscillator has its supply points re-
versed. You often get that sort of
thing with these portable radios and it
just needs a little extra thought to
remember that one or more of the
transistor emitters may go to the
supply rail instead of to chassis, as
occurs in the more conventional sort
of circuit. You soon get used 'to the
idea.”

“Fair enough,” said Dick. ‘“Well,
as I said just now, the collector of the
transistor goes to the first 470kHz i.f.
transformer winding. This couples to
the second 470kHz i.f. winding by
way of a 3pF capacitor.”

“That’s right,” confirmed Smithy.
“The two windings give a high level of
i.f. selectivity. Indeed, these two
windings and the 470kHz i.f. output
transformer which follows the common
amplifier provide all the a.m. selectivity
at i.f. for the set. Immediately after the
mixer-oscillator, the a.m. signal at
470kHz is taken from the second i.f.
transformer winding and is passed to
the untuned secondary of the second
10.7MHz if. transformer. It then
couples to the base of the first common
i.f. amplifier transistor. That 10.7MHz
i.f. secondary will only have a few
turns on it and it won’t have any
significant effect on the 470kHz signal.
Also, the first i.f. transistor is a p.n.p.
type, so its emitter goes to deck and its
collector circuit goes to the negative
supply rail in quite the normal
manner.”

1.F. STAGES

“That’s a comfort at any rate,”
remarked Dick. “What happens when
a 10.7MHz i.f. signal is fed to the
second 10.7MHzi.f. transformer?”’

“The signal,” said Smithy, “will of
course be built up across the untuned
secondary of the 10.7MHz trans-
former. The lower capacitor across the
second 470kHZ i.f. winding will then
act as a bypass capacitor to chassis
and will allow the 10.7MHz signal to
be fed to the base of the first common
i.f. transistor.”

“That’s a neat scheme,” said Dick
appreciatively. “It uses a lot less tuned
circuits than you usually have in the
i.f. stages of these a.m.-f.m. sets.”

RADIO & ELECTRONICS CONSTRUCTOR
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“Indeed it does,”’ agreed Smithy.
“Well now, let’s get back to the
common i.f. amplifier when it handles
the 470kHz i.f. signal. This signal is
amplified by the first common if.
transistor, which is simply resistance-
capacitance coupled to the second
common if. transistor without a
suspicion of a tuned circuit anywhere.
The second common i.f. transistor is
an n.p.n. job, which means that the
collector load goes to chassis whilst
the emitter goes to the negative supply
rail. But you should be able to take a
minor aberration like that in your
stride by now.”

“Nothing to it,” replied Dick airily.
“Now there’s a diode coupling to the
collector of the second common i.f,
transistor via a 3pF capacitor. What’s
that diode for?”

“It’s to provide an a.g.c. voltage
when the receiver is working on f.m.,”
stated Smithy. ‘It produces a voltage
at its anode which goes negative
according to signal strength. It will
also produce a negative voltage when a
470kHz i.f. signal goes through the
common i.f. amplifier but, since the
f.m. front end will then be switched
off, the existence of this voltage
doesn’t matter. The low value of 3pF
also means that less signal will be
passed to the diode when the 470kHz
1.f. is going through than when the
10.7MHz i.f. is going through.”

““What are the transformers follow-
ing the last common i.f. transistor?”’

“Two of them,” said Smithy, ‘“‘are

Signal frequency
tuned circuit

in the 10.7MHz ratio detector circuit,
and they cause the detected f.m.
signal to be passed to the a.m.-f.m.
switch via a 220Q resistor, The arm of
the switch then couples to the volume
control, after which the detected
signal is applied to the a.f. amplifier
stages of the set. The other trans-
former is the one we’re more interested
in at the moment and this feeds into
a standard a.m. detector diode follow-
ed by a 470Q and a 0.01pF if. filter
circuit. There is then a 5.6kQ resistor
coupling to the a.m.-f.m. switch. The
a.g.c. voltage for a.m. is also developed
by the detector diode and it’s fed back
to the base of the first common i.f.
transistor via a 10kQ resistor and a
6.8kQ resistor, with a 10uF electrolytic
going to chassis between the two to
give the a.g.c. time constant. This
particular a.g.c. circuit is only oper-
ative on a.m., because on f.m. there’s
no 470k Hz signal fed into the common
i.f. amplifier.”

Dick looked more closely at the
circuit.

“There are,” he remarked, “‘two
resistors in that common i.f. amplifier
which don’t quite understand.
There’s a 1kQ resistor between the
collector and base of the first and
second transistors, and there’s a 1000
resistor immediately after the collector
of the second transistor. What do
these do, Smithy ?”’

“You encounter series resistors like
these in many a.m.-f.m. common i.f.
amplifiers,” said Smithy. ‘“Normally,

Oscillator
tuned circuit

their function is to reduce the effect of
impulsive interference at f.m. The
impulsive interference I’m referring to
is what you get from badly suppressed
c}a;r ignition systems and things like
that.”

““I see,” said Dick, satisfied. “I must
say that it’s a jolly neat set-up. There’s
something else I’ve just noticed.”

“What’s that?”

“That mysterious voice we were
hearing seems to have disappeared.”

“Perhaps we haven’t been able to
hear it because we’ve been talking all
g.le time ourselves. Let’s listen for a

it.”

They fell silent for some moments
and listened intently.

“Whatever it was must have gone,”
pronounced Dick in a relieved tone. “1
certainly couldn’t hear anything then.”

“Neither could 1.”

“Perhaps it was my imagination,
after all,” continued Dick hopefully.
“*My nerves are a bit upset this morn-
ing because 1 didn’t sleep very well
last night. I was having nightmares all
the time.”

“That’s funny,” said Smithy, in a
surprised tone. “So was I.”

“Oh well,” stated Dick in a deter-
mined tone of voice, ‘*let’s forget about
the voice and concentrate on this
radio. How about the f.m. front end?”’

”»

F.M. FRONT END

“Here it is,” said Smithy, pointing
to another section of the service sheet

10-7MHz |F.

R.F. amplifier Ist 10-7MHz amplifier 2 "C:":MH’
LET.
1000 pF O-OlyF
ll II‘ To common
LF. amplifier
= Mixer - and AM.
r 27kn%: -oscillator front end
30pF | e 470%
L r " kT 1-
. .
‘ 002 Germanium
0-02 0-04 pF point - contact
MF MF T
-
£ -
ki A7n FM.
=) v AARAA
> Yy
Spr 22kn 2 3%a
= FM. AGC.

Fig. 4. The v.h.f. front end and the first 10.7MHz i.f. transformer in the a.m.-f.m. receiver. The second 10.7 MHz
if. transformer is the same component as that appearing in Fig. 3
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circuit. (Fig. 4).

" “This has got three transistors in it,”
commented Dick. [ thought most f.m.
front ends only have two.”

“The actual front end has two in this
circuit, t00,” said Smithy. “That third
transistor is an extra 10.7MHz i.f.
amplifier which comes into use when
f.m. is selected. One interesting point
with this circuit is that the first
transistor, which is the r.f. amplifier,
is connected in a common emitter
configuration. Usually, the r.f. ampli-
fier in an f.m. front end is connected in
common base, partly because the
common base configuration gives a
higher frequency response. This point
is a bit academic these days, though,
because current v.h.f. transistors have
a pretty fantastic response in common
emitter, anyway.”

“The telescopic aerial,” remarked
Dick, “couples to a coil with a 30pF
capacitor across it. ls that the input
tuned circuit?”

“It is,” confirmed Smithy, “‘and it
will be broadly tuned to the centre of
the f.m. band of 87.5 to 100MHz when
the telescopic aerial is fully pulled out.
The signal then passes through a
1,000pF capacitor to the base of the
first transistor which is, as I said just
now, the r.f. amplifier. We’ve already
seen that a diode in the common i.f.
amplifier produces an a.g.c. voltage
for f.m. This voltage is fed to the base
of the r.f. amplifier and it passes
through quite a comprehensive filter
comprising a 2.2kQ resistor, a 27kQ
resistor, an 0.02uF capacitor and a
5uF electrolytic. You may remember
that the a.g.c. voltage went negative as
signal strength went up, and this is the
required polarity for reverse a.g.c.
control of the r.f. amplifier, which is
an n.p.n. type.”

“Which means also,” cut in Dick,
“that the emitter circuit once again
goes to the negative supply line and the
collector load to chassis.”

“That’s it,” agreed Smithy. “In this
instance the collector load is a signal
frequency tuned circuit, which is
tuned by a section of the receiver
ganged capacitor. The collector con-
nects into a tap in the coil, which then
goes to chassis. The collector couples
also, via a 4pF capacitor, to the
emitter of the mixer-oscillator transis-
tor. As in virtually all standard f.m.
front ends this transistor is in common
base.”

“There’s a coil from that emitter
which couples to chassis via a 470pF
capacitor,” commented Dick. “It also
couples to the negative supply via a
2.2kQ resistor.” i

“The coil and the capacitor form a
10.7MHz if. trap,” stated Smithy,
“Since they are in a series tuned
circuit they offer a low impedance at
their resonant frequency. And the
2.2kQ resistor is merely a supply feed
resistor to the mixer-oscillator emitter.
Which, you’ll note, is yet another
n.p.n. type.”

“Why do you need an i.f. trap?”’
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“Because,” said Smithy, “the circuit
is pretty wide open to interference at
the f.m. intermediate frequency if such
a trap isn’t included. The only other
tuned circuits preventing i.f. break-
through are the broadly tuned one at
the aerial and the single reasonably
sharply tuned one at the r.f. amplifier
collector. The  inclusion of an i.f.
trap is a standard feature in 2-tran-
sistor f.m. front ends.”

“Which is the oscillator coil ?”’ asked
Dick. “Is that the one that’s tuned by
the remaining section of the receiver
ganged capacitor?”’

“It is,” confirmed Smithy. “The
mixer-oscillator collector couples via
a IpF capacitor to this oscillator tuned
circuit, and a second capacitor, with
a value of 3pF, then couples back to
the emitter. One reason why the mixer-
oscillator in an f.m. front end in almost
always in common base is that this
causes the emitter and collector to be
in phase. It’s then possible to get
oscillator feedback from the collector
to the emitter by capacitive coupling,
with the result that the oscillator coil
is just a simple single tuned winding
and no coupling windings are neces-
sary. So we’ve now got the second
transistor functioning as an oscillator
and its frequency will, of course, be
higher than the signal frequency by
the 10.7MHz intermediate frequency.
The intermediate frequency is present
at the collector and this is taken off by
the primary of the first 10.7MHz i.f.
transformer. In this circuit, the mixer-
oscillator collector connects direct to
that primary.”

“And the if. signal,” chimed in
Dick, “then goes to the third transistor,
which amplifies the 10.7MHz signal.”

“You’ve got it,” said Smithy
approvingly. “Well now, the third
transistor is the first 10.7MHz i.f,
amplifier, and the primary of the
second 10.7MHz i.f. transformer
appears in its collector circuit. The

. secondary of, that transformer then

couples into the common i.f. amplifier

in the manner we saw earlier on.”
“There’s a diode across part of that

primary winding,” said Dick. “Don’t

say youw've got another detector
circuit there.”
“That diode is included,” said

Smithy, “to prevent overloading by
very strong f.m. signals which would
otherwise be beyond the ability of the
a.g.c. circuit to cope with, It’s a
garmanium point-contact diode with &
relatively low forward voltage, and it
becomes conductive when the strong
signal is received. Now, so far as I can
see that’s about all there is to say about
this receiver when it’s switched to f.m.
To finally complete the picture, the
f.m. intermediate frequency goes
through the common i.f. amplifier and
is then detected by the ratio detector.
The output from the ratio detector
couples to the a.f. amplifier stages via
the a.f. section of the a.m.-f.m. switch,
and so the f.m. signal is finally
reproduced over the speaker.”
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SWITCHING CIRCUIT

“There’s something else in this
receiver circuit that I’ve just noticed,”
said Dick.

“What’s that?”’

“I’ve just realised how very simple
the a.m.-f.m. switching circuits are.”

“Goon.”

“Well,” said Dick excitedly, “the
outputs of the two detectors can be
selected by a single pole changeover
switch. The only other a.m.-fim.
switch section you need is one which
applies the supply to the a.m. or to the
f.m. front end, and this can be another
single pole changeover switch. The
entire a.m.-f.m. switching can be
carried out with a double-pole double-
throw switch.” (Fig. 5).

“Very good,” commended Smithy.
“In fact, a simple slide switch is all
that’s used in this receiver. In some
‘receiver designs, the a.m.-f.m. switch
has so many contacts that it’s a

=T ATCRUP 1/ ? ’

“Look Fred, fifteen years ago a
thousand-foot slide rule wou/q
have been a sensation . . ... !
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Fig. 5. The receiver circuit enables extremely simple a.m.-f.m,
switching to be given

monster by comparison.”

Dick suddenly shivered and looked
around with apprehension.

“Hey, what’s up with you?”

“It’s that word ‘monster’. There
was another of those Frankenstein
films on again last night.”

“I know,”” said Smithy seriously. *I
saw it too. The late night movie.”

““It scared the living daylights out of

me,” confessed Dick. “Do you remem-
ber the bit where they’ve got the
monster all strapped down and they’re
going to put a new brain in him? And
then the lightning starts up?”’

‘“When was that?”

“,.,lust before the Wall’s sausages

“Blimey, yes I do remember. They
had all those sparks leaping about,
too. Hundreds of kV’s they must have
been using there.”

The pair fell silent, reliving the
horrors of the previous night.

“What I don’t understand,” said
Dick, “are those two things on either
side of his neck.”

“They’re terminals,” explained
Smithy. “They connect up to those
when they want to gee him up again.”

“Gosh,” breathed Dick, as he
absorbed this frightening intelligence.
“One of my aunts is always going on
about supernatural things. She says
‘there are more things in heaven and
earth, Horatio, than can ever be
defended at the bridge’ =

“Very apposite,” commented
Smithy. “Strll we mustn’t let ourselves
get too absorbed with what we saw
last night.”

“No, I suppose not,” said Dick, as
he shudderingly wrenched his thoughts
back to his immediate surroundings.
“We’d better get this set fixed next.”

“That wouldn’t be a bad idea,”
agreed Smithy. “To recap, the fault on
it is that it works O.K. on f.m. but it’s
dead on medium waves. We’ve checked
that the medium wave oscillator is
working and you ensured that the
wires from the ferrite aerial to the
board circuit weren’t broken. If the
oscillator is working then there must
be a supply getting through to the
transistor, and so we won’t be taking
too much of a risk if we assume for
the time being that the medium wave

front end is all right. The common i.f.
amplifier stages are also all right
because they’re working on f.m., so
the most likely contender for an
initial examination is the circuit
around the a.m. detector. Let’s see if
there’s any life in that part of the set.””

Smithy pulled his testmeter towards
him and selected a low voltage range.
He clipped its negative lead to the
receiver chassis and applied the
positive prod to the non-earthy lead
of the 0.01pF capacitor following the
a.m. detector. After making certain
that the receiver was switched to
medium waves, he turned it on and
slowly adjusted the tuning. Suddenly,
the testmeter gave an indication of
around 0.2 volt. As Smithy adjusted
the tuning he found that he could
bring this voltage up to a peak.
(Fig.6@).

“Stap me,” said Dick, impressed.
“Where’s that voltage coming from?”

“It’s a detected received signal,”
replied Smithy, “and it’s presence
means that the a.m. circuits must be
working up to and including this filter
capacitor,”

Smithy transferred the positive test
prod to the other end of the 5.6k
resistor following the filter capacitor.
;rblﬁ meter gave no indication. (Fig. 6

“Well,” said .8mithy, ‘“‘there’s no
voltage there, so either this 5.6k
resistor is open-circuit or there’s a
dead short to chassis at the lead I'm
checking.”

He turned the receiver volume up to
full, unclipped the testmeter negative
lead from chassis and applied the
testmeter leads across the suspect
resistor. The sound of weak music was
at once audible from the speaker.
(Fig. 6 (c)).

“There you are,” said Smithy
triumphantly. “That resistor is open-
circuit. I wasn’t using the testmeter
to take a reading then but simply
having it act as a convenient bridging
resistor. The resistance it presents is
quite a lot higher than 5.6kQ, but it is
still low enough to allow a little a.f,
to pass through. Well, Dick, a new
5.6kQ resistor is called for here. and
perhaps you’d be good enough to
oblige.”

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 6 (a) A check for signal voltage after the a.m. detector
(b) Testing to see whether the signal voltage is present after
the 5.6kQ resistor
(c) Because it can be applied so conveniently, it is often
helpful to use a testmeter as a temporary bridging resistor.
The meter should be set to a voltage range greater than any
voltage to be expected in the circuit, and should be applied
with the polarity to be anticipated

NEW RESISTOR He walked over to his mackintosh,

pulled a newspaper out of its pocket,

“My pleasure,” said Dick. then opened it at the page with the
He soon found a replacement television programmes.

resistor and soldered it onto the board, Suddenly, his hand faltered and his

whereupon the little radio gave a very face went ashen. Alarmed, Dick
creditable performance both on rushed over towards him.

medium waves and on f.m. “What’s up, Smithy ?”

“Another job done,” said Smithy, Smithy pointed a trembling finger
pleased. ““I think you’d better get back  atan item in the newspaper.
to your own bench now, Dick. We “Look,” he quavered. “There’s
can’t spend all day working together  another late-night movie on tonight.”
on single jobs.” Dick leaned over and gazed at the

“All right,” replied his assistant.  item indicated by the trembling
“Perhaps I was letting myself get a bit  Serviceman.
too panicky earlier on, just because of “Ye gods,” he gasped, “this is going
that dratted film last night.” to be even worse than last night, It’s
“Perhaps I was, t00,” admitted ‘The Werewolf Vampire From The
Smithy. “Let’s see if there’s something ~ Waxworks Museuny’.”
a bit more cheerful on tonight.” B
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by Norman H. Crowhurst

1t PRACTICAL TEST

by Herman Burstein £2.05

MAE PrACTICAL]

PAPERBACKS

FROM
FOULSHAM-TAB
TV SERVICING
GUIDEBOOK £1.55

by Art Margolis
TAPE RECORDING FOR

FUN AND PROFIT £1.70
by Walter G. Salm
Hi-FI TROUBLES £1.40

by Herman Burstein
BEGINNER’S GUIDE TO
COMPUTER LOGIC £1.60
by Gerald F. Stapleton

FIRE AND THEFT

SECURITY SYSTEMS £1.55
by Byron Wels

HOME-CALL TV

REPAIR GUIDE £1.35
by Jay Shane

HOW TO USE TEST
INSTRUMENTS IN )
ELECTRONIC SERVICING

by F. Shunaman £1.80
POPULAR TUBE/
TRANSISTOR
SUBSTITUTION GUIDE £1.80
ELECTRONICS SELF-
TAUGHT WITH
EXPERIMENTS AND
PROJECTS £1.85
by James Ashe

BASIC ELECTRONICS
PROBLEMS SOLVED £1.60
by Donald A. Smith

WORKING WITH THE
OSCILLOSCOPE £1.50
by A. C. W. Saunders
WALKIE-TALKIE RADIO
OPERATOR’'S GUIDE £1.70
by Bob Brown & Pauf Lawrence
64 HOBBY PROJECTS FOR
HOME & CAR £1.80
by Bob Brown & Mark Olsen
PULSE &# SWITCHING
CIRCUITS £1.95
by Harvey F. Swearer
ELECTRONIC MUSICAL
INSTRUMENTS £1.80

MAJOR APPLIANCE

REPAIR GUIDE £2.10
by Wayne Lemons &

Billy L. Price ’

EQUIPMENT YOU CAN
BUILD £1.80
Edited by Wayne Green
QUESTIONS & ANSWERS
ABOUT TAPE RECORDING

FOULSHAM-TAB LTD.{

YEOVIL ROAD, SLOUGH, BERKS,
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Use the NEW Strip-fix Plastic
PANEL SIGNS

* SET 3 - Wording -
WHITE

* SET 4 - Wording -
BLACK

Over 1,000 words and symbols,
covering more than 300 terms, in
each set

llustration of actual size = RADI|O

* SET 5-DIALS

6 sheets containing one Large and
two Medium scales, Large Horizontal
Tuning scale, Frequencies, 12 Control

Panels PRI C E
SET 3: 38p
’ Easy to fix 0
: Stapled in booklet form SET 4' 50p
Designed to hang above workbench .
: Pocket for loose cuttings SET 5 g 38p
@ Professional finish (P. & P. 5p per set)
ALL PRICES INCLUDE V.A.T.

The Perfect Transfer for the Home Constructor

To Data Publications Ltd., 57 Maida Vale, London, W.9 1SN

Please supply Panel Signs as follows: Set3..... Set4 ... Setb ...
I enclose cheque / crossed postal order for

(BLOCK LETTERS PLEASE)

RADIO & ELECTRONICS CONSTRUCTOR



SMALL ADVERTISEMENTS

Rate: 5p per word. Minimum charge 75p
Box No. 10p extra.

Advertisements must be prepaid and all copy must be
received by the 4th of the month for insertion irf the fol-
lowing 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. —, Radio and Electronics Cons-
tructor, 57 Maida Vale, Londen, W9 1SN

SUPERB INSTRUMENT CASES by Bazelli. Manufactured
from heavy duty P.V.C. faced steel, Hundreds of radio,
electronic and hi-fi enthusiasts are choosing the case they
require from our range of over 200 models, Generous trade
discount. Prompt dispatch. Free literature: Bazelli, Dept.
EK'Z 266I: TSt. Wilfrids, Foundry Lane, Halton, Lancaster,

SERVICE SHEETS for Televisions, Radios, Transistors,
Tape Recorders, Record Players, etc., from S5p with
free Fault Finding Guide. Over 10,000 models available,
S.AE. enquiries. Catalogue 20p and S.A.E, Hamilton
Radio, 47 Bohemia Road, St. Leonards-on-Sea, Sussex.
Telephone Hastings 429066

FOR SALE: Polarised relays, suitable for RTTY terminal
units, £1.00. Box No. G235.

UNIQUE VHF KITS, 80-180MHz. Receiver, tuner, conver-
ter. World wide sales. Send £5 or s.a.e. for literature,
Johnsons Radio (C), Worcester, WR1 3QQ.

FIBRE OPTICS, OPTOELECTRONICS. Complete range
fibre optics, photo-detectors, LED’s, lenses, retroreflectors,
polarisers, ultrasonic transducers. Send 9" x 6" s.a.e. for
shortform price list: FIBRE OPTIC SUPPLIES, 2
Loudoun Road Mews, London NW8 0DN,

WANTED. Early radio books, prior to 1925. Box No. G236,

FOR SALE: 1973-74 edition Radio & Television Servicing by
McDonald & Co., £5.50 post paid. Bell’s Television
Services, 190 Kings Road, Harrogate, Yorkshire,

BUILD THE MULLARD C.C. TV CAMERA., Complete
kits now available from Crofton Electronics. Send large
s.ae, for details to:~ 124 Colne Road, Twickenham,
Middiesex, TW2 6QS. Telephone: 01-898-1569.

FOR SALE: Goodmans speakers, 6 watt 8 ohm, complete
with 100V line transformer. £3.50 ihcluding P. & P.
Mahogany finish wall cabinet £2 extra. From: West
gountry Vending Service Ltd., 5/6 Grove Street, Bath,

von. :

HARDWARE SUPPLIES. Sheet aluminium, screws, nuts,
washers, etc. . Fascia panels in aluminium, individual
requirements, Printed circuit boards, one-off or small runs,
individual and for patterns published in this magazine
Send 10p for list. Ramar Constructor Services, 29 Shel-
bourne Road, Stratford-upon-Avon, Warwicks. CV379JP.

MINI MAINS TRANSFORMERS. 30 x 30 x 37mm. Cool,
qQuiet, British. Pri: 220/250V. Type MT3, 3-0-3V rms,
300mA, £1. MT7, 7-0-7V, 120mA, £1. VAT included. Use
MT3 for 3V or 6V rectified d.c., MT7 for 9V or 18V,
Circuits supplied. Mail order only. U.K. post 5p per order.
Amatronix Ltd,, 396 Selsdon Road, South Croydon,
Surrey, CR2 0DE.

TRIACS: 6 amp/400V 74p (3 for £2.10). 4 amp/400V 60p.
DIAC 19p. NES55V timer 58p. LED'’s 0.2" dia., red, 20p;
amber, yellow, green, 25p. P. & P. 10p. Add V.AT.
&17(.2Lliéectronics, 106 Studley Grange Road, London

(Continued on page 508)
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BENTLEY ACOUSTIC CORPORATION LTD.

All prices inclusive of V.A.T.
The Old Police Station, Gloucester Road, LITTLEHAMPYTON Sussax. PHONE 6743

OB2 40 I0Ft 78 DY802 .35 EL34 1.00 PCLE4 .45 UMSB0 .44
4 .70 10F18 .55 E88CC .75 EL4} .90  PCLBOS.5S UY4t 45
SR4GY .80 10Pi3 .75 E180F 1.00 EL84 .31 PCLBS .47 Lyss .3s
SU4G 40 10P14 2.00 EAS0 27 EL506 .90 PEN4S .80 X4l 1.00
V4G .50 12A6 1.00 EABCS0 ELL80L.25 PEN46 .50 X66 125
SY30T .45 12AC6 .70 P EMB0 .45 PL3§ 60  Z7%% 5.00
G 45 12AD6 .65 EAF42 .75 EMB81 .65 PL81 .45 ACL63 .2
6/30L2 .60 12AE6 . EAF801.75 EMB3 .55 PL82 37 ADI140
AHE .60 12AT6 40 EB9L .20 EMB84 .40 PLB3 40  AD149 .85
6AQS .45 12AU6 45 EBC4t .75 EMB7 .70 PLE4 40 AD161 .50
6AT6 45 12AV6 .50 EBC31 .35 EY3i .40 PL504 .75 ADI162 .30
6AU6 .30 12BA6 45 EBF80 .39 EY§) .54 PL308 .90 AF114 28
6AVE .45 12BE6 .S EBF83 .43 EY87/6 .33 PL509 1.45 AFI1S .17
6BAG .28 12BH? 5 EBF89 .32 EY88 .40 PLBO2 .95 AF121 33
6BE6 3 12K$S 100 EC92 45 EZ40 50 PY32 45 AF126 .20
6BH6 .60 1487 .8 ECC33 L350 EZ41 .55 PY8: .3s BC107 .14
BI§ 55 AQS 5t ECC33 .93 EZ80 .28 PYs2 .30 BCIO8 .14
6BQ?A .55 0C15 .7 ECC4G1.00 EZ8) .29 PY83 8 BC10% .14
6BR7 1.00 C17 .8 CCBl .34 GYs0f .70 Pysg .40 BCI13 .28
BRB 1,50 30F5 .7 ECCB2 .33 G232 50 PY500 .95 BCItE 25
BW6 .80 FL1 .67 CC83 .13 GZ34 Y800 BCZ11 .42
w? .20 .67 ECC84 .35 HVR2A PYB0) .40 BFi158 .20
6BZ6 .49 FL14 .7 ECC85 40 id QQVOy BF159 .28
6C4 .33 LES .7 ECC88 .44 KTwsi 10 175 BF163 .22
6C6 40 QL17 .6 ECF80 .45 18 R19 60 BF180 .33
6C9 100 30PI2 .6 ECFB2 .45 KTW62 uls 60 BY100 .20
SCLE .65 P19 78 CF86 .75 1.5 uws .66 BY126 .17
6CUs |75 PL1 .85 ECH351.28 KTwe3 uisL 50 BY127 .20
5 1.00 PL13 .95 CH42 .70 1. Use! .85 0A9] 0
1 75 30PLi4 CHS8t .33 KT66 2.50 UABCS0 QASS .10
F6G .50 {.1 CH83 44 PABCS0 40 0C23 42
Fig .55 5L6GT.7, CHB4 44 .38 UAF42 60 OC24 .42
F23 .70 SW4 5 CL8O .40 PCB6 .60 UBC4i 60  OC25 .42
28 .67 Z4GT. 7! CL82 .34 PCE8 .60 UBCHI .45 0C44 .11
H6GT .25 B3 8! CL83 .70 PC97 35 UBFB0 .40 ocds 12
ISGT .45 30C5 .6 ECL86 .40 C900 .40 UBF89 40 C46 17
16 .30 SO0L6GT.6. EF22 1.50 PCC34 .30 UC92 43 0C70 .14
K7G .30 8542 .6 EF40 .75 PCCBS .44 UCCB4 .75 oc7t a2
6KBG 45 5763 L. EF4l .70 PCCBE .60 UCC8s .48 0c72 .12
6L6GC .58 ATP4 .5 EF80 .25 PCC89 .45 UCF80 .70 OC74 .25
6Q71G .50 AZ31 6 EF83  1.00 PCC189 .48 UCH42.75 0C7s 02
6QIGT .50 DAFS! .3 85 .30 F80 .40 UCHS| 40 CT8 7
65G7 44 DAFS6 .5 F86 .45 PCFR2 .40 UCLE2 38 OC8D .17
68J7 .58 DF91 .3 F89 .27 PCF84 .59 UCL83 3% OCB! .12
6V6G .17 DF96 .$ 91 .37 PCF86 .60 UF4l .70 OCSID .12
6V6GT .45 DKSt .4 F92 .30 PCF801 .50 UF80 .35 ocs2 .12
6X4 40 DK% .7 F98 PCF802 .50 UF85 44 oced 12
EXSGT 45 DK96 .6 F183 .30 PCF805 .70 UF86 1.00 C83 .22
786 vz DL92 .4 EFi84 35 PCF806.50 UF89 40 OCB4 .26
Y4 I8 DLS6 .S EH0 .45 PCL82 .38 UL4l .75 0C202
IDT .68 DY87/6.35 EL32 .50 PCLB3 .45 UL84 .42 0C208 47

All goods are unused and boxed, and subject to the standard 90-da

Terms of busi : Cash or cheque with order only, Despatcl
charges:—Orders below £10, add 25p extra per order Orders over £10 post
free, Same day despatch. Terms of business available on request. Any parcel
insured against damage in transit for only 3p extra per parcel, Please enclose
S.A.E. with any enquiries.
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9/ Maida Vale London W9 1SN
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SELF-BINDERS

PLAIN-BACKED
NEW STYLE

for your other magazines

(max. format 71" x 94")

The “CORDEX"” Patent Self-Binding
Case will keep your copies in mint
condition. Issues can be inserted or

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 RESILI-
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.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRICE 95p p. & P. 20p

Available only from:—

Data Publications Ltd.

SMALL ADVERTISEMENTS

(Continued from page 507)

VALVES, TRANSISTORS, STYLII Valves 1930 to 1975,
1,500 types in stock. Many obsolete. List 15p. Transistors
list 15p. Diamond stylii 83p each, list 10p. Cox Radio
(Sussex) Ltd., The Parade, East Wittering, Sussex.

Telephone: West Wittering 2023.

SERVICE SHEETS for Radio & TV etc. 40p each plus s.a.e.
Bell’s Television Services, 190 Kings Road, Harrogate,
Yorkshire, Telephone: 0423-55885.,

FERRIC CHLORIDE, VEROBOARD, sirens, relays,
electronic components, all cheap. List No. 9 6p. Grimsby
Electronics, Lambert Road, Grimsby, Lincs. (Callers
Saturdays only).

FOR SALE: Copies of “Radio Constructor’ January 1968 to
June 1974. Offers? Mrs. S. D. Tremlett, 17 Radnor Road,
Horfield, Bristol, BS7 8QS.

WANTED: Circuit diagram and/or service sheets of Beme
Electronics & Marine Equipment Ltd. direction finders
Mini Nav. B604 (transistorized) and BL50A (valve type).
Box No. G253. |

LARGE PRINTED CIRCUIT BOARDS. New. 500+ com-
ponents, £1.00 post free. Smaller boards, 25p each; 5 for
£1.00. Broken boards £1.00 lots. Callers by appointment.
Parkgr, 42 Mote Road, Maidstone, Kent. Telephone:
50350.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identification
Dept. — both Broadcast and Fixed Stations, DX Certifi-
cates, 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 cards, etc., are available at reasonable cost. Send for
League particulars. Membership including monthly
magazines, etc., £2.75 per annum. (U.K. and British
Commonwealth), overseas $7.50 or £3.00. Secretary
ISWL, 1 Grove Road, Lydney, Glos., GL15 5JE.

FOR SALE: Eddystone E.C.10 short wave receiver in good

condition, £30. Avo 8 multimeter, condition as new, £30.
Box. No. G254.

FOR SALE: Bound Volumes ‘‘Radio Constructor”, 1956 to
1960 inclusive. £1 each including postage. Box No. G255.

& YOLUMES Newnes Radio & Television Servicing from
Volume 1 to 1959/60 edition. £16.00, post paid. Bell’s

Television Services, 190 Kings Road, Harrogate, York-
- shire, Telephone: 0423-55885.

FOR SALE: 100 unmarked BZY88 type zeners 75p, 1,000~
£5.00. 25 unmarked 2W zeners 50p. Selenium solar cells
25p, 10-£1.50. Silicon solar cells 50p, 10-£2.50. 10 mixed
LEDs £1.50. 20 mixed crystals £1.00. 4-digit magnetic
counters 350p. Transformers, 20-0-20V, 1.5A, £1.00:
12-0-12V, 100mA, 75p. Self-sealing bags 21" x 23" 100-50p
4" x 54" 100--75p. Super Servisol switch cleaner 80p, 2 tins
£1.25. Box No. G256.

TREMENDOUS VALUE. Pack of over 500 components.
Resistors, Capacitors, transistors, diodes, etc. Plus circuit
boards crammed with components. Send only £1.50 to:

Capital Components, BCM 3276, London WC15 6XX.

FOR SALE: General purpose silicon and germ. diodes, 1p.
10 for 8p. OC71 transistors 5p. C60 cassettes 30p, C120
50p. Post 10p. Daniel Collier, Sturtsbury Farm, Middle
Street, Bumbles Green, Nazeing, Essex.

(Continued on page 509)
| RADIO & ELECTRONICS CONSTRUCTOR



SMALL ADVERTISEMENTS
(Continued from page 508)

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact”. Membership costs £1.60 a year.
Enc}(uiries to John Rush, 12 Northfield Road, Thatcham,
Berks.

FOR SALE: Minuteman 6 calculator £10.00. Sinclair
Cambridge £15.50. Sinclair Executive £20.00. Mains auto
transformer 8A, £5.00, 16A, £8.00. FM transmitter kit
£4.50. Avo 47A £15.00. Low band Pye Rangers £10.00.
Philips N2204 cassette recorder £22.00. Portable 8-track
with 2 band radio £15.50. Overhauled Avo 8 with calibra-
tion certificate £28.50. 110V a.c. 7A stereo amplifier
£8.50. C-size rechargeable ni-cad cells £1.50; U7 size
£1.25. Box No. G.257.

1972 World Radio TV Handbook, only 75p post paid. Bell’s
Tl;:ilevision Services, 190 Kings Road, Harrogate, York-
shire,

ELECTRONIC PIANO (five octave) with synthesised piano
- honky tonk -~ plucked string bass with harpsichord
effects. Complete with carrying case and service informa-
tion. Perfect working order and condition. £100 0.n.0.
Send s.a.e. for full details. Francis Morton, 65 Malmsey
House, Vauxhall Street, London SE11 SLU.

RADIO & ELECTRONICS CONSTRUCTOR. Due to loss
in warehouse fire, we require copies of the June and July
1973 issues. Cover price paid, remittance by return. Send
tl% 1Nl{)ata Publications Ltd., 57 Maida Vale, London W9

FOSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, facsimile
letters, automatic typing, copy service, campaign planning,
design 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. Telephone: 01-407 1495,

FOR SALE: Super Servisol switch cleaner 70p, 5 tins £2.50.
100 feet insulated copper aerial wire 75p. 9-digit calculator
£13.50. 44" watchmaker’s pliers £1.00. } H.P. electric
motor £5.50. 2” watchmaker’s screwdrivers 5p. Second
book hi-fi loudspeaker enclosures 60p. Second book
transistor equivalents 95p. Sound and lou speaker
manual 50p. BIB34 cassette case £1.50. Hi-Fi test cassettes
and cartridges £1.90. Box No. G259.

WANTED: Books, diagrams, on microwave receivers and
telemetry modern equipment 1960/1970. For Sale: Back
numbers of ““ Wireless World” 1960/1970. Sinclair scientific
calculator, assembled, £20. Hughes, 11 Henley Road,
Ludlow, Shropshire.

FOR SALE: 10 pre-recorded cartridges and cassettes £9.00.
£1.00 for sample. 100 records £7.50. 25p for sample. Box
No. G260,

FOR SALE: Daystrom “Cotswold” 3-element Speaker,
25 watts programme capacity. 26 x 23 x 15 in. Current
list price of equivalent £68 for £40. Telephone: Dunster
501.

(Continued on page 511)
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PRECISION

POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (4-10%) 63V Range +-1%  4+-1% +-5%
0.1uF {15"x¥) Sop 0.47uF Sép 46p 36p
0.22uF (13”x§") 59p 1.0uF 66p Sép 46p
0.25uF (12”xg") 62p 2.2uF 80p 65p 55p
0.47uF (13"x¥") Tip 4.7uF £1.30 £1.05 85p
0.5uF (13"x i;") 75p 6.8uF £1.64 £1.29 £1.09
0.68uF (2°x37) ~  80p 10.0uF €200  £1.60  £1.40
1.0uF (2”x3") Np 15.0pF £2.75 £2.15 £1.90
20pF (2"x1") £1.22 22.0pF £3.50 £2.70 £2.55

TANTALUM BEAD CAPACITORS — Values available: 0.1, 0.22,
0.47,1.0, 2.2, 4.7, 6.8uF ac 15V/25V or 35V; 10.0pF ac 16V/20V or 25V;
22.0uF at 6V/10V or 16V; 33.0uF at 6V or 10V; 47.0uF at 3V or 6V;
100.0pF at 3V. ALL AT 10p EACH; 10 for 95p; 50 for £4.00.

TRANSISTORS:
BC107/8/9  9p BC183/183L 11p BF194 12p BFYS1 20p

BC114 12p BC184/184L 12p BF196 13p BFYS2 20p
BC147/8/9 10p BC212/212L 14p BF197 13p OCT{ 12p
BC1S3/7/8 12p BCS47 12p AF178 30p 2N3055 Sop

BC182/182L 11p BCSS8A 12p BFYSO 20p 2N3702/411p
1N914 6p; 8 for 45p; 18 for 90p.  1N916 8p; 6 for 45p; 14 for 90p.
1S44 Sp; 11 for S9p; 24 for £1.00. [IN4148 Sp; 6 for 27p; 12 for 48p..
LOW PRICE ZENER DIODES: 400mW; Tol. +-5% at SmA. Values
available; 3V; 3.6V; 4.7V; 51V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V,
10V 11V 12V; 13V 13.5V; 15V; 16V; 18V, 20V; 22V; 24V; 27V; 30V,
All at 7p each; 6 for 39p; 14 for B4p. SPECIAL: 100 Zeners for £5.50.
RESISTORS: High stability low noise carbon film 5%, 4 W at 40°C;
W at 70°C. E12 series only - from 2,21 t0 2.2MQ ALLAT 1p EACH; 8p
or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK :
10 of each value 2.2Q to 2.2MQ (730 resistors) £5.00.
SILICON PLASTIC RECTIFIERS - 1.5 Amp - Brand new wire
ended D027: 100 P.L.V. - Tp (4/26p); 400 P.1.V. - 8p (4/30p).
BRIDGE RECTIFIERS: 2} Amp. 200V - 40p; 350V - 45p; 600V - §5p.
SUBMINIATURE VYERTICAL PRESETS - 0.1W only: ALL AT Sp
each; 5002, 100(), 220Q), 4701, 680 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 250K, 680K, 1M, 2.5M, & 5M.
PLEASE ADD 8% V.A.T. TO ORDERS. PLEASE ADD 10p
POST AND PACKING ON ALL ORDERS BELOW £5.00.
Send S.A.E. for lists of additional ex-stock items. Wholesale price lists
available to bona-fide companies. ALL EXPORT ORDERS ADD COST
OF SEA/AIRMAIL.

MARCO TRADING

Dept. C9, The Old School, Edstaston, NR. WEM, Salop. .
Tel: WHIXALL (Salop) 464/5 (STD 094872) (Props: Minicost Trading Ltd
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pay? “New Opportunities” shows youhowto by every ambitious engineer.
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NAME (Block Capitals Please) - .+ . o« v et vt i in e cm et e s I
ADORESS, . . . .t e e e '

............................. POSTCODE. . ... ..

Other SUDIBEIS & . . . v Lo it i e Age. ... ..

Accredited by C.A.C.C. ° Member of A.8.C.C. :
HOME OF BRITISH INSTITOTE OF ENGINEERING TECHNDOLOGY
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§ MODEL RADIO CONTROL

Detailing both Theory and Practice, this book,
by leading authority Paul Newell, has become
the standard reference work. A brief historical
survey leads up to a detailed description of
proportional systems, with over (00 illustrations,
including theoretical circuits and p.c. layouts for

an advanced digital system, U.K. Packing
134 pages. Price £2.25 & Postage 32p
U U
p) i)

~ ON SALE NOW
at all leading shops
or direct from:-

e

-
——
—-—

RADIO MODELLER
BOOKS DIVISION,

64 Waellington Road,

Hampton Hill, Middx. [t o

{.

ELECTRONICEIITH

REVOR OPTICAL &
TECHNICAL

LONDON W.C.2
Tel. 01-836 4536

WITH CAST IRON BASE,
PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME AND FLEXIBLE TUBE.
IDEAL FOR HOBBIES, AND
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE.

S.A.E. FOR CATALOGUE

{Subject to price ruling at the time of 1ssue)

12/13 HENRIETTA ST., |

£6.00 |

&;u
4" ua e POST
dia. lens FREE
FLEXIBLE |
MAGNIFIER

" BUY THIS
BEST SELLER

NEW EDITION

OF
T.V. FAULT FINDING
405/625 LINES

%

REVISED & ENLARGED
Edited by J. R. Davies
132 pages PRICE 90p

Over 100 illustrations, including 60
photographs of a television screen
after the appropriate faults have been
deliberately introduced.

Comprehensive Fault Finding Guide
cross-referenced to methods of fault
rectification described at greater length
in the text.

Price 90p from your bookseller.

or post this Coupon together
with remittance for £1.00
(to include postage) to

DATA PUBLICATIONSLTD.
57 Maida Vale, London, W9 1SN

Please send me the 5th revised edition of TV Fault
Finding. Data Book No. 5

! enclose cheque/crossed postal orderfor ............

........................................................
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SMALL ADVERTISEMENTS
(Continued from page 509)

RECITALS OF RECORDED MUSIC, The second Satur-
day evening of each winter month. Next recital: March
8th, 1975, 8 p.m. at Woodford Green United Free Church,
Woodford Green, Essex. Bus routes, 20, 20A, 179 and 275
— alight at “The Castle” stop. Programme consists of
works by Handel, Bach and Beethoven.

FREQUENCY LIST TRANSFERS. We have a limited
supply of sheets of Dial Frequency Transfers in black.
Short Wave frequencies 1.8Mc/s to 32Mc/s and
144Mc/s and 146Mc/s. Includes amateur band marker
frequencies at 100kc/s points and other shori wave
frcquencies from 2 to 32Mc/s at every 500kc/s points.
Each frequerncy is repeaied. Two sheets for Sp. five
sheets for 10p. postage 3p. Data Publications Ltd..
57 Maida Vale. London W9 ) SN.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introductions
to opposite sex with sincerity and thoughtfulness. Details
free. Stamp to: Jane Scott, 3/Con North St. Quadrant,
Brighton, Sussex, BN1 3GJ.

LONDON COMPANY REQUIRES Partner to establish an
independent local branch of expanding business in one of a
number of selected areas throughout the British Isles.
Box No. G258.

HOLIDAY ACCOMMODATION. Burwood Lodge Hotel,
Dq.wllsh Road, Teignmouth, South Devon. Especially
suitable for parents with young children. Facing south, on
the cliffs, direct access by private path to the sea. Mothers’
kitchen, automatic washing machines, baby listening
service. Licensed lounge. Ample free parking.

ARE YOU ADVENTUROUS? If so, you can make exciting
new friends. Write: S.I.M. Computer Dating, (REC/3),
109 Queens Road, Reading, Berks.

YOUNG MAN DISABLED needs work at home. Electronic/
wire assembly. Would collect and deliver. Mr. B. Grimes,
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE.

{F 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 deter-
mining Broadlands future. Further details from: — The
Hon. Membership Secretary, The Broads Society,
“Icknield”, Hilly Plantation, Thorpe St. Andrew, Nor-
wich, NOR 858S.

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.

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 Secretary, The Manse,
Back Lane, Wymondham, Norfolk.

MARCH 1975

ESSENTIAL

BOOKS!

HOW TO MAKE 2M & 4M CONVERTORS FOR
AMATEUR USE. Available at last after many delays. Fully
comprehensive. Contains circuits, lay-outs, camponent lists,
diagrams and full instructional notes. Price 60p, p.p. 15p.

HOW TO MAKE WALKIE-TALKIES FOR LICENSED
OPERATION. 40p. p.p 15p

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT
HANDBOOK. Gives circuits, data and illustrations plus
valuable information tor British/USA receivars, transmitters,
trans/receivers. Available later October. £4 including postage

DIRECTORY OF GOVERNMENT SURPLUS’ WIRELESS
EQUIPMENT DEALERS. Gives details of surplus wireless
:aquipment stores and dealers including addresses plus equip-
“nent and spares that they are likely to have available. A valuable
book only 50p. p.p 10p.

GETTING THE BEST FROM YOUR COLOUR TV.R. Maude
Essential advice for colour TV engineers and owners. Could-
.save you pounds. 50p. p.p. 15p.

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES.
The most comprehensive book yet written about waveguides,
transmission lines, cavity resonators. Over 500 pages. Ideal for
anyone intarested in Radar and UHF. Published a1 £11.50.
Special offer £4,50. p.p. 50p.

MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK.
Gives circuits, data and illustrations plus some valuable modifica-
tions for amateur use lor ial radi hi i
including PYE and other popular makes. Available early
November. £4.75. p.p. 35p.

HANDBOOK OF FIXINGS & FASTENINGS. B Launchbury.
.Covers all aspects of fixings & fastenings. Includes charactaristics
and range of sizes, types and applications of nails, wood screws,
light plugs, heavy masonry fixings, rivets, screws, washers,
balts etc. Essential for the do-it-yoursel enthusiasts. Profusely
‘llustrated. Published at £1. Special offer 50p per copy. p.p. 25p

Y oy £E

Radio Book Catalogue

M F M4 R I

Send for this fully comprehensive catalogue of radio books Free

THE BARGAIN BOOK GAZETTE. Contains thousands of
interssting new and out of print books at bargain prices
Subjects include all types of hobbies, collecting, 1001 interests
Published regularly and sant frea on request.

Dept. R. C. GERALD MYERS (Publisher & Bookseller).
138 Cardtgan Rd., Headingly, Leeds 6. Yorks. (Callers Welcome).

MORSE MADE EASY!!!
FACT NOT FICTION. If you start RIGHT You will be reading amateur and

commercial Morse within a month. (N prog to d.) Using

y prep: 3-speed ds you ly learn to g
the code RHYTHM without transiating. You can't help it, it's as essy as
leaming atune. 18-W.P.M. IN 4 WEEKS GUARANTEED. Complste course,
3 Records and Books, £4.95 incl. P.P.I. etc. (Overseas £1 extra). Or details
only, 4p stamp. Or phone S. Bennett, G3HSC, 01-660 2896.

Box 38, 45 GREEN LANE, PURLEY, SURREY.

MASSIVE CLEARANCE BARGAINS
Bargain component parcels contain Resistors, Capacitors, Poten-
- tiometers, Knobs, Rotary, Slide, Switches, IF's, Tag Strips, Drive
Drums, Springs, Coil Formers, Wire, Grommets, Relays,
Pulley Wheels, Magnets, Transistor Panels etc., etc. Save yourself £s
on these well selected parcels 6lbs net weight £1-00, p. p. 50p.
Brand new Wire-wound Resistors. 1-7 Watts. Good Selection, 100
for £1 p. p. 20p.
Mullard Ferrite Cores LA3 100 to 500KHz, 50p. LA4 10 to 30KHz. 75p.
LA2100 3 to 200 KHz. 50p.
P.V.C. Flexible Connecting Wire Assorted Colours 100 yards for
£1.00 p.p. 20p.
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene. Tremendously good selection. 300 for £1. p. p. 20p.
Special Offer Electrolytic Capacitors Reversible 3600uF 70 volts H.D.
Terminals 60p, p.p. 20p.
Please include 8% V.A.T. to total cost of goods.
MAIL ORDER ONLY \
XEROZA RADIO
1, EAST STREET,
BISHOPS TAWTON,
DEVON
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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 ...... R issue of RADIO & ELECTRONICS CONSTRUCTOR

15 words at 5p;

| |, = 75p.
! g ;
| |
T ALL WORDING
| ‘ IN
J | BLOCK LETTERS
‘ "PLEASE
1 enclose remittance of.......... ..... being payment at 5p a word. MINIMUM 75p.
Box Number, if required, 10p extra.
o NAMIESy. 1t rressrerononsiom T e rova 5 66wt 1o S 18 w5 ST shm e e e et
ADDRESS ..... O RO SRR

B R T

B I R L L R TR R T T

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

DATA BOOK SERIES

DBS TV FAULT FINDING
132 pages. Price 90p, P. & P. 10p.

DB6 RADIO AMATEUR OPERATOR’S HANDBOOK
88 pages. Price 70p, P. & P. 8p.

DB16 RADIO CONTROL FOR MODELS
192 pages. Price 75p, P. & P. 15p.

DB17 UNDERSTANDING TELEVISION
512 pages. Price £2.10, P. & P. 30p.

DB18 AUDIO AMPLIFIERS
128 pages. Price 53p, P. & P. 10p.

DB19 SIMPLE SHORT WAVE RECEIVERS
140 pages. Price 80p, P. & P. 10p.

1 enclose Postal Order/Cheque for.......

............ torineressnespeinecinenssnseesaeassnnies (BLOCK LETTERS PLEASE)

Paostal Orders should be crossed and made payable to Data Publications Ltd.
Overseas customers please pay by International Money Order.
All publications are obtainable through your local bookseller.

Data Publications Ltd., 57 Maida Vale, London W9 1SN
PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS
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TEXAN 20

Features glass fibre PC Board, Gardners low field transformer. 6 IC's, 10-transistors plus
diades. etc. Designed by Texas instruments engineers for Henry's and P.W. 1972. Supplied PP

You can build the Texan and St
90 WATT IC STEREQ AMPLIFIER

with full chassis work, detailed construction handbaok and alf necessary parts. Full input and

control facilitles. Scabifised supply. Overall size 15§

-

= £31,00 (carriage 50p)

63"

mains operated. Frez teak siceve with
(also buik and teszed £37-50)

HENELEC STEREO FM TUNER

Featwres capacity diode
tuning. leadaad tuning meter indicators. stabillsed power supply—malns eperated.
High performance and sl:nsl(lvky with umquz station indication (C stereo decoder.

COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

TEST EQUIPMENT
MULTIMETERS

Carrjpacking 35p £ p

14324 20kQ 'Y with

case 9.25

1435 20k V wyth

steel case

14313 20kQ,V wnch

steel case 12.50

14317 200V with
16.50

case
14341 33kQ)V plus transistor steel £ p
case 10.50
U4323 20kQ/Y plus 1KHz OSC

with case 7.70

Semi-conductars—Any one type or mixed SN74 Serics 1€
“extra 107, ; 25—extra 15

12

EXTRA DISCOUNTS

43 100—extra 20¢

74 SERIES & LINEAR

Qverall size in teak sleeve B . Complete kit with teak slceve. T2 ZOkQ/V " 595 ip Lp £p
isofbuilyand o g ge d SN7400N 016 | SN74174N 157 | 8F115 020
£21.00 (Carrlage EDP eiedidss) THL33D {L33DX) 2kQ/V Robust  7.50 | SN7401N 016 | SN74175N 110 | 8F180 03
|| vy Coen e | R N EE i
JOINTHE LARGE BAND OF HAPPY CONSTRUCTORS! | 75 o
TW208 20kQ)V 10.00 | SN7405N 022 | SN74181N 395 | BFX88 024
TRANSISTORISED MODULES | EMI SPEAKERS e TO ool Suelmlmamy omime o
Tuners - Power Suppliers - Amplifiers | SPECIAL EP10KN 10kQ/V 2.95 | snroen 028 | sN7stasN yon | orves o3
AMPLIFIERS (All single channel unless stated ST00TR 100k€yV plus transistor SNTATON o016 | SN7H19IN 200 | BLY36 600
¢ g ) | PURCHASE tester 22.50 | SN741IN 028 | SN74192N 200 | BSX20 043
£P[13in x 8 in chassis SN7412N 030 | SN74193N 2.00 | BE10S 220
4-300 9 volt 300 MVY 1.75 | cpeakers SN7413N 036 | SN74194N 130 [ BY100 027
2004 9 volt 250 MW 2.70 (Cm, acking 30p cach \ SN7414N 072 | SN74195N 110 | BY127 012
104 9 volt 1 watt 3.10 ppw ) {add Z §N7416N ] gs §N7419gN |-§o 2‘1{016‘03 g-;i
g N7417N 036 N74197N 120 &
304 9 valt 3 watt 3.95 ,150“:wwamauhmstwmm“ £220 NEW REVOLUTIONARY SN7420N 0-16 | SN74198N 277 | GETI11 072
555 12 volt 3 watt 4.10 sSup TES SNT421N 033 | SN74199N 252 | GET115 090
5558T 12 valt 14114 warte 5.95 | *450 10 wmsd". 8, 15 ohm Z«;(‘]hsan: ER TESTER 680R gmmw 025 |. RCA , GE‘;usg gvgg
E1208 TRl B et 510 tweeters and crossover .85 exch | ca0R Multi-tester 18.50 | SN74BN 037 [ CAI012 132 | LM309 :
-50 1 sN7425N 037 | CA3014 1-80 | MATI21 025
608 24 volt 10 watt 4.95 | EW 15 wate 8 ohm with tweeter £5.25 | Lpu0 ac Mueivoltmeter 19.75 | SN742%N 032 | Cajng 102 | MIEB40 047
410 28 volt 10 watt 4.95 | 35020 wat'8, 15-0hm with tweeter TE15 Grid d 440kH SN7427N 037 | Ca3019 112 | MIES20 063
620 45 vole 30 wate 9.95 £7.80 each | T SpTe % o0 | Shraze 040 | CA3020 150 | MIESSS on
" : » SN7430l 016 | CA3022 1-93 | MIE29SS 1
740 30/35 volt 15 watt 5.45 | * Polished wood cabinet £4.80 carr., etc. $TES 28 Range valve volcmeter 22,50 | SNT41N 037 | Caloasa 103 | MPF10s 036
Z60 45/50 volt 25 watt 6.95 | 35p cach or 50p pair. SN743IN 0.37 | CA3034 108 | NKT404 0-66
SA6817 24 voit 6 & 10.20 . TTSEggDHRF Generator 120kHz- 18.95 SN7437N 037 | CA3046 102 A5 0-72
mHz .95 | sn743eN 037 | Ca3od8 276 | OABI 018
TE22D AF Generator 20Hz~ SNT430N 022 | Ca307s 175 | OA200 008
AMPLIFIERS WITH CONTROLS HF TV TUNERS kel 1o.95 | SNMHAN 032 | Al T30 | OAw2 oo
Y SNT4ON 079 | CA3oB9E 294 | oc28 066
E1210 12 volt 2;-+25 watts 8 ohms 8.25 *HM350 In circult transistor tester 19.50 | SN7443N 127 | CA30900 540 | ocs 055
SAC14 Ma!ns 77 watts 8 ohms 41.75 | 625 line receiver UHF transistorised | »C3925Deluxe meter 1-300mHz 6.95 | SN7444AN 1:27 | Signeties OC36 0‘60
! SAC30 Mains 15415 watts 8 ohms 14.95 { cuners UK operation. Brand new. (Post/ *77145 C N SN7445N 180 065 | OC44 20
1011 ompact transistor tester 14.75 | sN7446N 189 | NES40B 450 | OC45 020
CAO38 9 volt 1341} watts 8 ohms 6.95 | packing 25p each). s | BN A [T i o 018
CAO68 12 volt 3+3 watts 8 ohms 10.50 | TYPE C variable tuning £2.50 |- - G3/36 R/C osc 20Hz-208kHz  £19.75-| GR7A a7 [ENEse1e 450 | ocn2 025
TYPE B 4-button push-butcon - CD342 SWR Meter £5.75 | sN7450N 016 | NES&7B zes | ocrr &
{adjustable) £3.50 — SE350A De luxe signal tracer £12.95 | SNT4S1. &6 | Mgrorola C -
. 5N7453N 06 3L 142 | ocas w27
AM/FM MODULES ) PA-DISCOTHEQUE — SE400 Mini-lab all in one tester £1550 | sN74s4n el s 175 | ocia 114
 Mullard LP 1186 FM tuner (front end) with data C-15 Scope 500.000kHz (carr. £1} £43.00 | SN7460N o016 | MC1310p 291 | ocmmo o
iz ol 435 | LIGHTING EQUIPMENT | - Caots 5 cr A mece Cooiiem lfiseey Smle Rl
tP]l]l;Z :M;F;d;::dule igg 1-300MHz £5.75 | SN74TIN a41 | mMrcacoop 045 | OCP71 120
‘ Resistance sub-box \ Post etc ~ £2.40 | SN7474N 042 | MFCioaoP 055 | ORP12 %59
LP 1179 AM/FM Front End 4.85 SN74TSN 059 | MFC6040P 1.00 | ORPEO 0-55
Mullard LP 11/55 10.7 MHZ IF unit with data 450 ,fﬂP““‘"I o J £2.10 H 045 | Others s | BEA oi8
Gorler Permability FM tuner (frent d <4 amp variable transtormers- k i
107 MHZ OF | e (arr. £1) 55| UMY b | Wmer  eie| T 32
= 74 R:(diu z:g;l:y counter 0-10r ] gNHB!N 110 | SN72748P 061 ﬂ:ﬂ,\ g.g:
Without doubt U.K's best range of e £9. INZSBAN 03| [Bs s A
FM AND AM TUNERS AND DECODERS | moduiar and - complece - equipmens. | Mains unitfor above (carr 50p) €375 | NN 163 | 7oa€ o3 | T o
Lighting, mixin, micrp) hones, acces- SNT489N 3.7 | 728C 045 | V405A 022
FM5231 (tu 2) 6 volt FM tuner 7.95 | “EPTINE 8 I3 NSO essiillare 00 | ZTx108 003
FM5231 (tu 3) 12 vole version 7.9% sorles speakers, amplifigrs, lénses, etc., TAPE HEADS BN o liAe ol | B ot
S ecde oot B FREE stock lists (Ref. No, 18) on : ) SR G| ERE oo 2Ll o
Sinclair FM tuner 1195 |request CALL IN_ AND SEE FOR ' Marriot XRSP/17; Track High £2.50 | 5n7404N 08D | TAAJ60 175 | 2N&97 016
Sinclalr decoder for above 7'95 YOURSELF at HENRY'S DISCO | Marriot XRSP/18) Track Med. £3.50 ;:;:ZZE ggg ISCI;‘;IZ\.I; A am 2:“;% g:é
A1007 9v MW-AM tuner 40 | GENTRE. 309 EDGWARE ROAD. | Marriot XR5P/364 Track Med.  £5.00 | sn7aorn 387 | AAz1s T o2 | INSE7 042
A1018 cased FM tuner 1395 JTEL. 6963. Marriot XRSP/63} Track High €175 | SN74100N 189 | ACIG7 ost | antis: o2t
SN74104N 058 | AC128 015
A1005M (5) decader for above 7:50 1 EP27 Low Cost Seven Segment Led. Ma”"‘“ Erase Heads for XRSP SNZ4105N 053 | ACi8? 021 | IN1413 021
Digle Height 4 inch €1,35 pp 15, 17118,36 (XES11) 75p | sN74107N 045 | ACYI7 0s0 | N1671 120
gl Feight 5 PE Marriot BXIZE 343 ftrack erase  75p | SNZATION 458 | ACY39 078 [ aN2147 o
SN74111N 086 | AD149 050
PREAMPLIFIERS ) R/RPI Record/Play 3 Track 45p | sn7a116N 189 | AD161 044 | 2N2926 012
Stnclair Sterco 60 Preamplifier 675 {L450 Rechargeable Battery H/RP Single Track Rec/Play 35p | snzetsan 090 | AD162 044 | 2N3053 otz
E1300  Cart/Tape/Mic Inputs 9 volt 2g5| RUIODARRIS0IER 5. Bogen Type UL290 Erase £1.50 | SNTATION U || R L | Kt
E;gw gtereu ; 33mv m:g ;a;t 91V0|( :;g Miniature Stereo Cassette SN7412IN og]g AF139 g«; %zgﬁ ﬁg
tereo 3mV tape head 9 volt . ili 2 SN7412IN 070 | AFI8E -4 -
3402 Steres 5.20my Mig. cart mains 595 || lips 12V Fluorescent Besiey SN74T2IN 100 |Ar239 o4q | 2n3s28 051
£Q25 Mone 3.250 mV Tooe Cart Flay 9 volt 1,95 | Invertor SN74125N 065 | ASY27 033 | IN3614
P! Y 7 Hor 8w fluorescent tube. Supplied wich instr SN74132N 072 | BA14S 610 | 2N3702 011
and tube £1.50 p.p 30p. EXCLUSIVE SN74141N ?;0 B(A:X13 (H‘JS %:%;;: :;;
SN74145N -26 | BC107 014 X
PUWER SUPPLIES MAINS INPUT SN74150N 475 {8C108 043 | 23773 240
(st e STC & ITT Miniature Relays | 3 TG S T
150R v 2p.co. L RS SN74154N 2:00 |BCi13 045 | 2N3eg6 2
470C 6[7-}/9V 300 MA with ad'rs 2.25 |180R 6&/12v 2 p.co. R - SN74155N 100 |BC147 010 | 2N3903 015
P500 9 volt 500 MA 320 |185R 12y 2pcal [ BRAND Special purchase 5 watt output 8-16ohm | N7 100 |BC148 008 | 2N4001 614
HC244R 3/6/7%/9v. 400 MA stabilised 5.50 [1250R12/S5v2peo. © 4o, loads 30 volt max. DC operation, | sN74157N 095 | BC149 010 | 2N4126 015
*P11 24v, * amp 330 3.30 ;;gg: ;fﬁ“"f PG pe complete with data. Price £1.50 each or | SN74160N 1-38 | BC169C 845 zmun gg;
co. A / : : f
P15 28V, s amp. B | R ] % 2 for £2.85. Printed Circuir Pancls 50p. | SN7<16Iny 138 |eciel 012 j2nse B30
ol ) e g [ the B Dille oGl
W7 SN73164N - B
4412V 041 amp 7.5 N | CALCULATORS SN7tesN 176 [eCyn 018 | 40362 040
4 SE101A 36/9/12, 1 amp scabilised 1275 [10.7 MHZ Miniature Ceramic | ¢ B oo 2 = e
IF FILTER 0 > 5o | Sinclair Cambridge SNT4167N 3-00 {BCY72 012 {40486 085
P1076 3/42/6, /1zv +amp 4.20 P per pai pp- 15p 4 "y £9.95 (inc VAT) SN74170N 252 |8D124 065 | 4063 00
SEA00A 1 15 LT 0—{A tabilised 17.50 ‘i SN74173N 166 [BD13 042 {40430 e85
e a1a Sinclair Cambridge
(Buiits) £12.95 (inc VAT) - T
NOW OPEN SUPERMARKET. Plessey 5w Power Amp IC €48505 159 | Sinclair Memory | £17.95 COSMOS I'\ITEG RATED
Come andtbrowse rnu:dt:h: new N Sl (inc VAT) CIRCUITS. FULL
components supermarket af tra Sonic § i
S 4OKHZ Ultr e RANGE IN STOCK
Bargains Galore, Goodie Bags. (590 pop. 250 Sinclair
Components Etc. TAA 960 40KHZ AMP iC €175 p.p. 15p | Sclentific Kit £14.50 (Inc VAT) SEND FOR FREE I.IST No. 36

Prices & descriptions correct at time of proof. Subject to change without notice

89, VAT TO BE ADDED TO ALL ORDERS (EXPORT VAT FREE) E&OE

Henrys Radic

Electronic Centres

404-406 Electronic Components & Equipment 01-4028381| H/ Frand
Electronics

309 PA-Disco-

303 Special offers and bargains store

All mailto 303 Edgware Road. London W2 1BW

ighting High Power Sound 01-723 6963

Centres Open

9am-6pm

Prices correct at time of preparation. Subject to change without notice. E.&80.E




