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Each £3 unit of Home Unit Insurance gives you protectinn up tothe 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 so 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 ACCIDENT FIRE & [~ ~—~~~~~===—=—=—- .

LIFE ASSURANGE CORPORATION LTD) v ore it "*"

Metropolitan House, 35 Victoria Avenue,
Southend-on-Sea, Essex, SS2 6BT
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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 12”,8 or 15 ohm

Baker Major 3, 8 or 15 ohm

Baker Superb 8 or 15 ohm

Baker Regent 8 or 15 ohm

Baker Auditorium 12~

Celestion PST8 (for Unilex)

Celestion G12H 8 or 15 ochm

Celestion G12M 8 or 15 ohm

Celestion G15C 8 or 15 ohm

Celestion G18C 8 or 15 ohm

Celestion MH1000 8 or 15 ohm

Coral 64" d/cone roll/surr. 8 ohm

Coral 61" (larger magnet) 8 ohm

Coral 8” d/cone, rolifsurr. 8 ochm

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

EMI 13 x 8 type 350, 8 or 15 ohm

EMI 13 x 8 20 watt bass

EMI 57 14A /730 mid-range 8 ohm

EMI 61" 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 21" tweeter 8 ohm

Elac 9 x S, 59RM109 15 obm,
59RM114 8 ohm

Elac 61" d/cone, roll surr. 8 ohm

Elac 63" 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 CTS cone tweeter 8 ohm

Eagle CT10 tweeter 8 or 16 ohm

Eagle DT33 dome tweeter 8 ohm

Eagle FFS 3 way crossover

Eagle FF28 multicell, horn
Eagle HT15 horn tw. 16 ohm
‘Eagle HT21 horn tw. 8 ohm
Eagle MHT10 horn tw. 8 ohm
Eagle FR4 4” full range

Eagle FR65 61" full range
Eagle FR8 8” full range

:Fane Pop 15 watt 12

Fane Pop 25T 30 watt 12"
'Fane Pop 50 watt 12*

Fane Pop 55 12”7 60 watt
Fane Pop 60 watt 15”

Fane Pop 7 watt

Eagle SN75 crossover with tw. control

£7.75
£8.50
£12.50
£10.75
£8.50
£14.50
£7.75
£12.50
£3.25
£15.00
£1200
£24.00
£33.00
£10.95
£2.50
£3.15
£3.25
£2.25
£2.50
£3.75
£8.25
£6.60
£3.00
£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
£7.75
£3.80
£5.88
£3.80
£5.30
£8.35
£10.65
£5.25.
£7.25
£12.00
£12.50
£13.25
£15.95

SPEAKERS

Fane Pop 100 watt 18* £24.50

Fane Crescendo 12A 8 or 15 ohm £29.00
Fane Crescendo 12B 8 or 15 ohm £30.00
Fane Crescendo 15, 8 or 15 ohm £36.00

Fane Crescendo 18, 8 or 15 ohm £51.95
Fane 701 twin ribbon horn £35.00
Fane 910 horn £12.75
Fane 920 horn £33.00
Fane 152/12a 157 15 ohm £16.00

Fane 801T 8” d/cone roll surr. £7.00
Fane 805T 8” d/cone roll surr. £3.50
Fane 808T 8” d/cone £2.95
Fane 807T 8” d/cone roll surr. £3.85
Goodmans 8P 8 or 15 ohm £5.50
Goodmans 10P 8 or 15 ohm £5.80
Goodmans 12P 8 or 15 obm £13.95
Goodmans 12P-D 8 or 15 obm £16.95
Goodmans 12P-G 8 or 15 obm £15.95
Goodmans 12AX 100 watt 8 or 15 ohm £36.50
Goodmans 15AX 100 watt 8 or 15 ohm £40.25
Goodmans 15P 8 or 15 ohm £21.00
Goodmans 18P 8 or 15 ohm £36.00
Goodmans Midax 750 £16.00
Goodmans Axent 100 tweeter & crossover £7.25
Goodmans Audiom 100, 8 or 15 ohm £12.00
Goodmans Axiom 401, 8 or 15 ohm £17.25
Goodmans Twinaxiom 8” 8 or 15 ohm £8.75
Goodmans Twinaxiom 10”8 or 15 ohm £9.25
Gauss 127 full range 8 ohm £69.50
Gauss 127 Bass 8 ohm £69.50
Gauss 15” full range 8 ohm £75.00
Gauss 15” Bass 8 ohm £75.00
Gauss 18” full range 8 ohm £80.00
Gauss 18” Bass 8 ohm £80.00

All the above Gauss (American) speakers are
fitted with 43” voice coils and can handle 200 watts
RMS.

Kef T27 £5.25
Kef T15 £6.00
Kef B110 £7.25
Kef B200 £8.25
Kef B139 £14.25
Kef DN8 £2.00
Kef DN12 £4.95
Kef DN13 £3.30
Richard Allan 12” d/cone 3 or 15 ohm £2.75

Richard Allan CG8T 8” d/c roll surr. 8 ohm £6.35

STC 4001G super tweeter £5.70
21" 64 ohm, 70mm 8 ohm, 70mm 80 ohm 65
24”75 ohm .50
7% 4" 3,8 or 15 ohm £1.40
8" x573,80r 15 ohm £1.50
10" x 6”3, 8 or.15 ohm £2.30

GRUNDIG SATELLIT 2000

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

Our Price £129.50 inc. carr. &ins.

Big discounts on Grundig, !TT, Koyo, etc.

Send stamp for list.

WILMSLOW AUDIO, 10SWAN STREET, WILMSLOW, CHESHIRE

The Ultimate Radio!

WILMSLOW AUDIO

THE Firm for speakers!

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

8aker Major Module 3, 8 or 15 ohm each £10.95
Goodmans Mezzo pair £40.75
Goodmans DIN 20 4 ohm each £11.75
Helme XLK25 pair £22.00
Helme XLK30 pair £14.95
Helme XLKSO pair £39.95
Kefkit 1 pair £41.90
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
Wharfedale Dovedale 3 kit pair £52.50

COMPLETE RADFORD RANGE IN STOCK

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 mains/12v mobile £50.00
Eagle HH5 36 watts mobile 12v. £37.50
Eagle TPA20 paging amplifier £45.00
Eagle RA859 Reverb (p. & p. 75p) £18.25
Eagle RAB56 Reverb (p. & p. 75p) £12.50
MICROPHONES (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 per speaker, 12" and up 50p
each, 25pfper tweeter, crossover or 2}”/70mm
speaker, kits 75p each #£1.50 pair)

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

on Grundig, ITT, Koyo,
Send stamp for list

WILMSLOW
AUDIO

DEPT RC

Big discounts etc.

LOUDSPEAKERS: SWAN W ORKS
BANK SQUARE, WILMSLOW, CHESHIRE

AMPLIFIERS, RADIO ETC.
10 SWAN ST., WILMSLOW, CHESHIRE
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577



POWER MODULES
P. & P. 22p.

EX-COMPUTER STABILISED

Complete with cironit diagrams ete. 99p each +

De Luxe Groov-Kieen

001 uF 400V,
500pF 50V. Elect.

LOW COST CAPACITORS

Model 42 £1.95
Chrome Finish
Model 60 £1.50

3p each
10p each

CIRCUIT BOARDS
16} x 4° approx. 2 for 55p

FIBRE-GLASS PRINTED

Ref. 43. Record Care Ki
Ref. 31. Casaette Head Clenner 58p
editing Kit £1:68

89p each.

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen

n'e StnpperICuu.ar 83p
Ref. 46. Spirit Level 62p

Ref. 36A. Record/Stylus Clenmng Kit 33p

BIB HI-FI ACCESSORIES

Re( B Stylus and Turntable Cleaning Kit 34p
P. Hi-Fi Cleaner 81p

Ref 324, Stylus Balanca £137

Ref. J. Tape Head Cleaning Kit 62p

Ref. 56. Hi-Fi Stereo Hints and Tips 42p

Ref. 45. Auto Changer Groove Cleaner £1:08

ANTEX SOLDERING IRONS

578

18 BALDOCK ST., WARE, Herts, (A10)

Open Mon.-8at. 9-6.30 p.m. Tel. 61593

X25. 25 watt £2.05
:::i‘sog?tg:ix?gs approx., 50sq. in. various ey 2, T oz
sizes, all0-1 matrix 55p ' Model G. 18 watt £2-26
SK2. Sold Kit £3-25
REPANCO CHOKES & COILS STANDS: ST3, suitable for all models £1
gﬁchokei[ o H SOLDER: 18SWG Multicore 7oz £1-61
I8Zbm Do LU 0] 22SWG Toz £1-61. 18SWG 22ft 51p
CH3. 7:56mH 81 CH4. 10mH 33p 5
Bs. 105mH 28p 22SWG Tube 33p
(D:gg(LsC tal 3] R R2 Dual 4
1 t 2 5]
e s 1o range TP | ANTEX BITS and ELEMENTS
Bits No.
COIL FORMERS & CORES
NORMAN }* Cores & Formers 8p 102 For riodel CN240 42p
1" Cores & Formers 10p 104 For model CN240 &~ 42p
1100 For model CCN240 &° 42p
SWITCHES 1101 For model CCN240 §° 42p
DP/DT Toggle 36p SP/ST Toggle 30p 1102 For model CCN240 §” 42p
1020 For model G240 & 42p
FUSES 1021 For model G240 {” 42p
3 "lf‘sdAmzmAm- 100mA, 200mA, 250mA, 500mA, | 1022 For model G240 A&~ 42p
QUICK-BLOW 5p each. 50 For model X25 &" 48p
51 For model X25 {° 48p
(E:ARPHONES 52 For model X25 * 48p
rystal 2-5mm plug 42p
Crystal 8-5mm plug 42p ELEMENTS
8 ogms 26mm plug 22p ECN 240 £1-30 ECCN 240 £1-32
SR S mmplE 220 EG210£107  'EX2£116
DYNAMIC MICROPHONES
B1223. 200 ohme plus on/off switch and ANTEX HEAT SINKS 10p
2:5mm and 3-5mm plugs £1-85
VAT included in all prices. Please add
3-WAY STEREO HEADPHONE 10p P. & P. (U.K. only). Overseas orders—
JUNCTION BOX please add extra for postage.
H1012 £1:87
NEW COMPONENT PAK
2-WAY CROSSOVER BARGAINS
NETWORK Pack
K4007 .80 ohms Imp. Insertion loss 34B £1:21 | © *°
No. Qty. Description Price
‘.:AA'} ds-rﬂgso sPFAKERS C1 200 Re:;ﬁ:z;n‘l:eeigh?luea approx,o.sd
e £ paly C2 150 Capacitors mixed values approx.
count by weight 054
C3 50 Precision Resistors 0:1%, 0-01%
B I-PA K mixed vajues ° 054
C4 75 jth W Resistors mixed preferred
CATALOGUE AND LISTS values 054
Send S.A.E. and 10p. C5 5 Pieces assorted Ferrite Rods 054
C6 2 Tuning Gangs, MW/LW VHF 054
INSTRUMENT CASES Cc1T 1 Pn:.kloxlsre 50 metres assorted 3
C8 10 Reed Switches 054
C8 8 Micro Switches 0-54
C10 15 Assorted Pots & Pre-Sets 054
C11 5 Jack %ocket.s 3 x 35m 2 x
&Blaek Vinyl eovsred) SRl SR Y e
Leng[ d'.h Height  Price C12 30 Paper Condensers preferred
$53° 2 2135 types mixed values 0-54
Wi X s x  3° 2178 [C18 20 Electrolytics Trans. types 054
ALUMINIUM BOXES C14 1 Pack assorted Hardware—
BAl 6" x by x 13" 49p Nuts/Bolts, Grommets, etc. 0-54
BAZ 40 x &£ x 1T 4ep|Cl5 B Mains Slide Switches 054
BA4 5'. : 3? : }3, ;g: C16 20 Assorted Tag Stripa & Panels 054
BAs 4x 2" x 2 49p | C17 10 Assorted Control Knobs 0-54
gﬁgl g' : : é;- gp C18 4 Rotary Wave Change Switches 0-54
BAB 8 x a' x 3 £110p C18 2 Relays 6—24V Operating 0541
P L x 2 70p | C20 Sheets of Copper Laminate
& P. 16p on euch box _To make :approx. 20Usq.ins. U84
VISIT OUR COMPONENT SHOP

PLUGS 'AND SOCKETS

SOLVE THOSE-STICKY
PROBLEMS!

il

CYANOACRYLATE C2 ADHESIVE
The wonder bond which works in
seconds - bond plastic, rubber,
metals, transistors, components
permanently immediately |

OUR PRICE ONLY 54p

PLUGS for 2gm phial
PS 1 D.LN. 2 Pin (Speaker) 011
PS 2 DIN.3Pin 012
PS 3 DLN.4Pin os] BATTERY HOLDER
PS 4 D.LN.5 Pin180° 0-16 | Takes 6, HP7's complete with ter-
PS 5 D.N.S8 Pin 240° 016 { minal. clip and lead. 34p
PS 6 DIN.6Pin 017
PS 7 DLN.7Pin 018
PS 8 Jack 2:5mm Screened 018 WO R I- D s c 0 0 P
PS 9 Jack 3-5mm Plastic 012
PS 10 Jack 3:5mm Screened 0-18
PS11 Jack |® Plastic 015 SEMI OJUMBO
P512 Jack }° Screened 0-22 CONDUCTOR PACK
PS 18 Jack Stereo Screened 0-36 | Transistors, Germ, and Silicon Rectifiers,
PS 14 Phono 0-10 | Diodes, Triacs, Th: nstors, LCs and Zeners.
PS15 Car Aerial 022 | ALL NEW AND CODED.
PS16 Co-Axial 015 APPROX 100 PIECES
INLINE SOCKETS Offering the amateur a fantasnc - bargain Pak
R and an
;g 2; gi?’: 2 Pm (el g;; data sheet in every Pak.
PS23 DIN.5 Pm 180° 020 Only £2 p. & p. 20p
PS 24 D.IN. 5 Pin 240° 020
PS 25 Jack 2-5mm Plastic 018 RECORD STORAGE/
PS 26 Jack 3:5mm Plastic 016 CARRY CASES
PS 27 Jack |* Plastic 0-30 | 7in EP. 183in X Tin X 8in (50 records) £2:10
PS 28 Jack }* Screened 0-35 | 12in LP. 133in x 73in x 12}in (50 records)
PS 28 Jack Stereo Plaatic 0:30
PS 30 Jack Stereo Screened 0-38
PS 31 Phono Screened 018 | CASSETTE CASES £1-30
PS 32 Car Aerlal 0-22 | Holds 12. 10in x 33in x 5in. Lock handle.
PS 33 Co-Axial 022
SOCKETS 8-TRACK CART’ CASES
: _ Holds 14, 13 x 8 x 0in. £1-95p
PS35 DLN.2 Pin (Speaker) 008 | on 3 ) ycesin f1108
PS38 D.LN. 3Pin 011 oth with lock handle
PS 37 D.LN.5 Pin 180° o1l
PS 38 D.LN.5 Pin 240° 011 SPECIAL PURCHASE
ESagaciil smplS grichs 012 | yN3055. Silicon Power Tramsistora NPN.
P540 Jack 85mm Switched 012 } Famous manufacturers out-of-spec devices
PS 41 Jack }° Switched 020 | free from open and short defects—every one
PS 42 Jack Stereo Switched .0-30 | able! 118W. TO3. Metal Case.
PS 43 Phono Single 0:08 OUR SPECIAL PRICE 8 for £1
PS 44 Phono Double 010
PS 46 Co-Axial Surface 0-10 REPANCO TRANSFORMERS
PS 47 Co-Axial Flush 0-20 | 240V. Primary. Secondar volmgs available
from selected tappings 4\¥ 10V, 14V,
LEADS 15V, I;I, 1 y} 21V, 25V, 31V 33V 40 50
LS 1 Speaker Lead 2 pin D.LN. plug to and 25V-0-2
open ends approx 3 metres long I‘{‘l}"l?;o n A‘?ps gf;; P. &ASP;
(Codee) 020 | MTsot 1 £2.42 48p
SRBTES MT50/2 2 £330 60p
CP 1 Single Lapped Screen 0-07
CP 2 Twin Common Screen 011 :a;ks'rmnc!s
CP 3 Stereo Screened 012 p
CP 4 Four Core Common Screen 023 g;g;iszgozx\),mx i;‘tm}lﬁ:gx/sec ﬂgg
CP 5 Four Core Individually Screened 0-30 | GPg6-1 100mV at lcm/sec £2-80
CP 8 Microphone Fully Braided Cable 0-10 | J-2005 Cgswl/ﬂl Output £1-08
CP 7 Three Core Mains Cable 008 | & 20100 Bl onottxtput Compatible g?,g
CP 8 Twin Oval Mains Cable 007 | 42 tereofHi Output o5
CP 9 Speaker Cable 005 3'2105 Ceramxc_/M;gl‘(I)\:tput Tudi SN
CP10 Low Loss Co-Axial 018 stylus £4-95
Y
J-22038 stylus for above  £8:00
CARBON AT-55 Audlo-techmcn magnetic carmdge
POTENTIOMETERS 4mV/bem/sec LA
Long and Lin
47K, 10K, 22K, 47K, 100K, 220K, 470K, CARBON FILM RESISTORS
1M, 2M. The E12 Range of Carbon Film Resistors,
VC1 Single Less Switch 015 | & watt, avtulxlef pa PAKS of 50 pieces,
" 5 . ¥ 1 e following groups:
Ve T TS, iy e ;slsoraeo I:/?xxoed 100 ohms-820 ohms 50p
VC3 Tandem Less Switch 046 | no g0 Mixed 1k 0-8-2k 0 60p
VC4 1K Lin Less Switch 015 § R3 50 Mixed 10k 0-821( ﬂ BOp
VC5 100K anti-Lo; 046 | R4 _ 50 Mixed 100k Q-
- . - THESE ARE UNBEATABLE PRICES—
HORIZONTAL CARBON JUST 1p EACH INCL. VAT
PRE-SETS
01 watt  0-08 each BI-PAK SUPERIOR QUALITY

100. 220, 470, 1K, 2:2K, 47K, 10K, 22K, 47K,
100K, 220K, 470K, 1M, 2M, 4-TM.

LOW - NOISE CASSETTES
C60, 36p; C90, 48p; €120, 60p

RADIO & ELECTRONICS CONSTRUCTOR



AL10 AL20 AL30 AUDIO
 AMPLIFIER MODULES

The AL10, AL20 and AL30 units are similar
in '.hteir appearance and in lhei|r genera%
3 o | selection o

T, C
the plastic power devices has resulted in a
iﬂ.gdg% of output powers from 3 to 10 watts

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

Parameter Conditions Performance
HARMONIC DISTORTION Po = 3 WATTS f = 1KHz 0-26%,
LOAD IMPEDANCE — 8-16 0
INPUT IMPEDANCE f = 1KHz 100k 0
FREQUENCY RESPONSE —3dB Po = 2 WATTS 50 Hz-25KHz
SENSITIVITY for RATED O/P Vs = 25V.R1 = 8af = 1KH; 75mV. RMS
DIMENSIONS Fx2 =1
The above table relates to the AL10, AL20 and AL30
oy e s i
Parameter AL10 AL20 AL30
Maximum Supply Voltage 25 30 30
ROMIMED W% M. Bawm
AUDIO AMPLIFIER PRE-AMPLIFIERS
A e
AT 30, 15 onete Faeios 100. (Use with AL60) 21315
Tt oo wto ALID, _ £1007, & B 2
PSR (Ue i AEaEoALz0, ALy sgp | 698 (Use with ALZD, ALS) 250F. & 5

22p
BMT80 (Use with AL60) £2-75 P. & P. 40p

PA12 PRE-AMPLIFIER SPECIFICATION
The PA12 pre-amplifier has been designed to match into
most budget stereo systems. It is compatible 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 auxiliary input will
suit most tMagnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
‘right: Volume and onfoff switch, balance, bass and treble.
Size 162mm X 84mm x 35mm.

SPM 80. (Use with AL60) £3-25
FRONT PANELS FP 12 with Knobs £1-00

Frequency response—
20H2z-50KHz (—3dD)
Bass control—
+ 12dB at 60Hz
Treble control—
+ 14dB at 14KHz
*Input 1. Impedance
1 Meg. ohm
Sensitivity 300mV
1Input 2. Impedance

30 K ohms
Sensitivity 4dmV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Practical Electronics

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The "St.srep 20" amplifier is mounted, ready wired and tested
on a one-piece chassis measuring 20 cm x 14 cm x &6 cm.
This compact unit comes complete with on/off switch
volume control, balance, bass and treble controls,
nnst"ormer, l?ower supply and Power amps.
Attactively printed front panel and match-
ing control knobs. The "Stereo 20" has been
designed to fit into most turntable plinths
without i ing with the hani
nlt:m:ﬁvsly, into a separate cabinet.
utpu wer 20w peak. Input 1 (Cer.
Vv fito 1M, T atia 2ocy

or,

TC20 TEAK VENEERED CABINET

For Stereo 20 (front board undrilled) Size 104" x 83" x 3%, £3-95 plus 30p postage.
SHP80 STEREO HEADPHONES
4-16 ohms i d. . Fro

controls, £4-95

20 to 20,000Hz. Stereo/mone switch and volume

MAY 1975

BI-PAK QUALITY COMES TO AUDIO!

VoW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION! ==
The VEW AL60 Hi-Fi
Audio Amplifier FOR ONLY £4-25 4=

@ Max Heat Sink temp 90°C.
@ Frequency Response

@ Thermal Feedback
@ Latest Design Improvements

20Hz to 100KHz @ Load — 3, 4, 8 or 16 obms
@ Distortion better than @ Signal to noise ratio 80dB
0-1% at 1IKHz @ Overall size 63mm x 105mm
@ Supply voltage 15-50 volts X 13mm

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

STABILISED POWER

MODULE SPM80

SPMB80 is especially designed to power 2 of the AL60
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circuit hni incor i )] short
circuit protection. With the addition of the Mains Trans-
former BMT80, the unit will provide outputs of up to 15
amps at 35 volts. Size: 63mm x 105mm x 30mm. )

These units enable you to build Audio Systems of the highest
uality at a hitherto unobtainable price. Also ideal for many
other licati including:—Disco , Public Address,
Intercom Units, etc. Handbook available 10p = PRICE £3°28

TRANSFORMER BMT80 £2:75 p. & p, 40p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a epecification and NOT a price, and yet still the greatest value on the market,
the PAI0Q sterec pr lifier has been d from .the latest circuit techniques.
Designed for use with the AL60 power amplifier system, this quality ‘made unit incorporates
no less than eight silicox!nl planar transistors, two of these are specially selected low noise
ices for use in the input stages.

¥§:sd:ri€c;£d stereo inpuu,p and rfxmble and scratch filters are features of the PA100,
which also has a STEREO/MONO ewitch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATIONS
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz-—20KHz & 1dB
better than 0-1%,
325 mV into 50K0
2. Radio, 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 + 15dB at 20KHz
Filters: Rumble (High Pass) 00Hz
Scratch (Low Pass)
Signal/Noiee Ratio
Input overload
Supply
Dimensions

8KHz
better than —65dB
26dB

-

+ 35 volts at 20mA

292mm x 82mm X 35mm
ONLY £14-25

MK 60 AUDIO KIT .
Comprising: 2 x AL60, 1 x SPM80, 1 x BTMS80, 1 x PA 100, 1 front panel, 1 kit of parts
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 aluminium
chassis, heatsink and front panel bracket, plus back panel and appropriate sockets, stc.
Kit price: £995 plus 45p postage.

All prices quoted 17 new pence G/ro No. 388-700b
Please send all orders direct to warehouse and despatch department

-PAK

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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I MADE IT MYSELF”

Imagine the thrill yow'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 0 4
new, better-paid career! No dreary ploughing through page.
after page of dull facts and figures. With this fascinating’

y

Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics 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,
ou pick up the technical know

ow you need. Specially prepared °

step-by-step 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

To: ALDERMASTON COLLEGE

So fast, so easy,

this personalised course
will teach you even if
you don‘t know a thing
today!
No matter how little you know now,
no matier 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
great 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 gualifications, 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 05

TODAY FOR BT T

about all your courses.

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

NOW AVAILABLE . . .

LATEST
BOUND VOLUME
No. 27

of
“Radio & Electronics
Constructor”

s
2
£
E}
4
E]
2
:

AUGUST 1973 to JULY 1974
Comprising

772 pages PRICE £2.40 P&P 50p
inc. index

BOUND VOLUME No. 25
(August 1971 to July 1972)

BOUND VOLUME No. 26
(August 1972 to July 1973)

PRICES
VOL. 25
£2.00 per volume. P&P 50p

VOL. 26
£2.10 per volume. P&P 50p

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

RADIO & ELECTRONICS CONSTRUCTOR



THE MODERN BOOK CO

WORLD RADIO TV HANDBOOK 1975

A Complete Directory of International Radio & TV

Price:

110 OPERATIONAL AMPLIFIER PROJECTS

FOR THE HOME CONSTRUCTOR

by R. M. Marston PRICE £1.95
BASIC MATH COURSE FOR ELECTRONICS

by H. Jacobowitz PRICE £1.65
HANDBOOK OF IC CIRCUIT PROJECTS

by J. Ashe PRICE £1.65
THE AUDIO HANDBOOK

by G. J. King PRICE £5.30
UNDERSTANDING & USING THE
OSCILLOSCOPE by C. Hallmark PRICE £1.95
COLOUR TELEVISION SERVICING

by G. J. King PRICE £4.85

ESSENTIAL FORMULAE FOR ELECTRONIC &
ELECTRICAL ENGINEERS

by -N. M. Morris PRICE £1.05
TOWERS’ INTERNATIONAL TRANSISTOR
SELECTOR by T. D. Towers PRICE £3.30
WORKING WITH THE OSCILLOSCOPE

by A. C. W. Saunders PRICE £1.75

THE RADIO AMATEUR'S HANDBOOK 1975
by A.R.R.L. PRICE £3.70

HOW TO GET THE BEST OUT OF YOUR
TAPE RECORDER by P. J. Guy PRICE £1.70
BEGINNER’S GUIDE TO ELECTRONICS

by T. L. Squires PRICE £2.15
COLOUR T.V. WITH PARTICULAR

REFERENCE TO THE PAL SYSTEM

by G. N. Patchett PRICE £5.25
RADIO SERVICING POCKET BOOK

by V. Capel PRICE £2.20
STEREO F.M. RAD!IO HANDBOOK

by P. Harvey PRICE £2.75
110 SEMICONDUCTOR PROJECTS

FOR THE HOME CONSTRUCTOR

by R. M. Marston PRICE £1.35
FIRST STEPS IN TELEVISION

by B. Sexton PRICE £4.75

THE PRACTICAL AERIAL HANDBOOK
by G. J. King PRICE £3.05

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 01-723 4185

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
DTB9 Valve Type Coil Pack Application circuity
MD 1 Decoder Circuitry for Stereo Reception

; 28p
= 28p
28p

All post paid, but please enclose S.A.E. with all other requests in the interests of

retaining lowest possible prices to actual

consumers

MAY 1975
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NEW STYLE

for
“Radio & Electronics
Constructor”

Available only from:—

Data Publications Ltd.

£1.00

including V.A.T.
P. & P. 20p

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 wmay 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.

PRICE

57 Maida Vale London W9 ISN
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If you're
interested

in electronics
You'll like the
NEW LITESOLD
SUPER IRONS

We've been supplying the electronics
industry with soldering irons for
many years and we have now put all
our experience into an iron for the
electronics enthusiast.

The new LITESOLD SUPER IRONS
have all the features you have been
looking for; a neon indicator which
glows only when the supply is &
connected correctly and the iron is
safely earthed, an unbreakable nyion
handle, a burn-proof mains lead,

a special oxydised binding, a iong
life element. A range of bit shapes

to suit every job and a special

bench stand are also available.

There are three SUPER 1RONS
the S90

12 watts for miniature jobs

at £4.77

the §142

20 watts for medium jobs

at £4.85

the $187

24 watts for heavy jobs

at £4.89

and the special spring stand at £2.24.

If you want an economy iron,
the Litesold Standard is the one

for you.
Model 90 12 wattsat .....£2.97
Model 142 20 wattsat .. ... £3.02

Model 187 24 wattsat. .. .. £3.156

Get your LITESOLD SUPER IRON
direct from

Light Soldering Developments Limited
97-98 Gloucester Road Croydon Surrey
Telephone 01-689 0574

All prices include postage, packing and VAT
but not the diamond ring.

PRECISION

POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (+-10%) 63V Range +-1% +-2% +-5%
O 1 F (13"x%")  50p 0.47pF 56p 46p 3é6p

{ s “ 59p 1.0pF 66p 56p 46p
0 ZSuF 1 "xi 62p 2.2uF 80p 65p 55p
0.47pF 1§"x} Y Tip 4.7uF £1.30 £1.05 85p
0.5uF % ), 75p 6.8uF £1.64 £1.29  £1.09
0.68uF 2":0} 80p 10.0pF £2.00 £1.60 £1.40
1.0uF (2"x ; 9p 15.0pF -£2.75 £2.15 £1.90
2.0pF x1 £1.22 22.0uF £3.50 £2,70 £2.55

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22,
0.47,1.0, 2.2, 4.7, 6.8F at 15V/25V or 35V; 10.0pF at 16V/20V or 25V;
22 OuF at 6V/1OV or 16V; 33, OE'F 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 41p BF194 12p BFYS1 20p
BC114 12p BC184/184L 12p BF196 13p BFY52 20p
BC147/8/9 10p BC212/212L 14p BF197 13p OCT1 12p
BC153/7/8 12p BC547 12p AF178 30p 2N3055 50p

BC182/182L 11p BC558A 12p BFY50 20p 2N3702/411p
1N914 ép; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
1544 5p; 11 for 59p; 24 for £1.00. IN4148 5p; 6 for 27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol. +-5% at 5mA. Values
available; 3V; 3.6V; 4.7V; 5.1V; 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 84p. SPECIAL: 100 Zeners for £5.50. .
RESISTORS: High stability low noise carbon film 5%, ¥ W at 40°C;
W at 70°C. E12 series only - from 2.202 t0 2.2MQ ALL AT 1p EACH; 8p
or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK
10 of each value 2.20 to 2.2M{Q (730 resistors) £5.00.
SILICON PLASTIC RECTIFIERS - 1.5 Amp — Brand new wire
ended D027: 100 P.I.V. — 7p (4/26p); 400 P.1.V. — Bp (4/30p).
BRIDGE RECTIFIERS: 23 Amp. 200V - 40p; 350V - 45p; 600V - 55p.
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p
each; 500,1000, 2200}, 4700}, 680Q) 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 15p
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. C5, The Old School, Edstaston, NR. WEM, Salop.
Tel WHIXALL (Salop) 4645 (STD 094872) (Props: MlnlcostTradmg Ltd.)

GUEST ELECTRONIC
DISTRIBUTION LIMITED

Guest, normally supplying electronic components to
industry, are making available packs of specially selected
components for the home constructor. These com-
ponents are of professional quality at hard to beat prices.
PACK 1 - CAPACITOR PACK

30 Miniature vertical mounting electrolytic capacitors
50 V working.

5 x 0.47uf 5 x 10pF

5 x 1.0uF 3 x 22pF £2.00 (one pack)
5 x 2.2pF 2 x 33pF £3.50 (two packs)
5 x 3.3uF

PACK 2 — RESISTOR PACK

Pack of 200 medium power {0.75 + 1W) resistors.
Assorted values throughout EZ4 range 5%. £2.00 (one
pack).

PACK 3 - POTENTIOMETER PACK

Pack of skeleton potentiometers linear 1W.

4 x 250Q 4 x 10KQ

4 x 500Q 4 x 50KQ £2.50 (one pack)
4 x1KQ 4 x 100KQ

4 x 2.5KQ 4 x25MQ

PACK 4

A special pack designed for the constructor who is
‘stocking up’ generally and seeks excellent value.
Comprising: Selection of electrolytic capacitors (30 +)
Comprehensive selection of medium power resistor
(5%) EZ4 series (100 +)
Selection of skeleton potentiometers (32 +)
Selection of lampholders (5 +) and lamps
Miniature 260V 2A toggle switches, 3 or 4 poles
(2+)
£5.50 (one pack)
All prices include VAT and Post and Packing.
Please send cheque/P.0./Cash, clearly stating pack requited and
address to: )

‘BRIAN WOODS (REF: M.D.) Marketing Services, Guest
Distribution, Redlands, Coulsdon, Surrey, CR3 2HT.

MAY 1975
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COMPONENTS

HOBBYIST - PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL
JUSTAFEW OFOURBARGAINS ARELISTED BELOW -SEND STAMPED
ADDRESSED ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS.
PAY US A VISIT. OVER 90% OF STOCK BELOW QUANTITY
WHOLESALE PRICE. RETURN POSTAL SERVICE UNLESS CHEQUE.

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

VALVE BASES

Printed circuit B9A — B7G 4p
Chassis B7 — B9G — B7G n 4p
Shrouded chassis B7G — B9A 6p
B8A — B9A chassis — B12A tube 6p

Speaker, 6” x 47, 5 ohm, ideal for carradio etc. £1
TAG STRIP - 6 way 3p} WRIST COMPASS

TO3 Mica Washer 2p
18 volt 4 amp charger,
bridge rectifier 50p
GC10/4B Cold
Cathode £3.00

Telescopic aerial
Closed 91”, open 38%”
Fitted right angle TV

5 lever, interlocking 2 pole mains 4+ 3 pole 2 way
+ 3 of 6 pole 2 way 15p

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

3lb. for 85p 4+ 60p post and packing
7lb. for £1.75 - 75p post and packing

Skeleton Presets Clear Plastic Boxes

Slider, horizontal or | For component stor-

vertical standard or | age or projects, sliding

submin. 5p | lid. 12" x 1" 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
2:5M/A £2.00

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

9 way 5p Single 1p| 30p with Needle Lock plug, 50p
13 glass fuses— 250 m/a or 3 amp (box of 12) 18p
3” tape spools . 8p
Brand new Boxed 6K7G .. 25p
PVC or metal clip on M.E.S. bulb holder 5p
Geared Knob, Inner to Outer Ratio 8:1 60p
Bulgin, 5mm Jack plug and switched socket (palr) 30p
12 volt solenoid and plunger .. 40p
250 RPM 50 c/s locked frequency mlmature malns motor 50p
200 OHM coil, 21" long, hollow centre : T 10p
Belling Lee whlte plastic surface coax outlet qu 30p
R.S. 12 way standard plug and shell 30p
SWITCHES RESISTORS
Pole Way Type 21 watt 1p
4 2 Sub. Min. Slide 18p |1 watt 2p
6 2 Slide '20p |Up to 5 watt wnre 10p
4 2 Lever Slide 15p | 10 watt wire
2 2 Slide 10p | wound 12p
1 3 + oftf Sub. min. edge 10p |15 watt ., 14p
1 3 13 amp smalil rotary 12p
2 2 Locking with 2 to 3 keys -
£1.50 thlhpsf t(rjansforznae(z)r,
safety fused. In -
$ 12 ?r:grg?eZSOV A.C. rotary :gg (25(2)0_2406\133 C_iut 240y
ma-6.3v 1a approx
Wafer Rotary, all types 7 30p | 207 2';, 23 £1.80
S.P.S.T. 10 amp 240v. white rocker switch with
neon. 1” square flush panel fitting 30p
PIANOKEY SWITCH UNIT POTS

Log or Lin carbon 12p

ELECTROLYTICS MFD/VOLT. Many others

in stock

Up to 10V 25V 50V 75V 100V 250V 350V 500V

MFD
10
25
50

4p
4p
4p
100 5p
250 9p

5p 6p
5p 6p
5p 6p
6p 10p
10p 11p
500 10p 11p 17p
1000 13p 17p 40p
2000 23p 37p 45p — —
As total number of values are too numerous to list,
use this price guide to work out cost of yqur
actual value requirements, i.e. 2MFD, 30V would
be 5p, or 330MFD, 50V would be 14p, etc. etc.
8/20,10/20,12/20 Tubular tantalum 15p each
16-32/275, 32-32/275, 100-100/150, 100-
100/275 50-50/300 . 20p each
12,000/12, 32—32—50/300 700/200 100—100—

8p
8p
9p
12p
17p
24p

8p
8p
13p
19p
28p
45p

12p
15p
18p
20p

16p 20p
18p 20p

100-150-150/320 50p each

20-20-20/350 40p each
INDICATORS

Bulgin D676 red, takes M.E.S. bulb 20p

12 voltred, small pushfit 20p

Mains neon, red, pushfit 16%1p

CAPACITOR GUIDE — maximum 500V
Up to .01 ceramic 2p. Up to .01 poly 3p.
Up to 1000PF silver mica 5p. 1,200PF up to .01
silver mica 10p. .013 up to .25 poly etc. 4p.
.27 up to .68 poly etc. 6p
Over 500 vqlt order from above gmde and few
others listed below.
6p. .1/600:10p. .01/1000, 1/350. 8/20, .1/900,
.22/900, 4/16. .25/250 AC (600vDC) .1/1500
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150.

TRIMMERS, 20p each
100PF Ceramic, 30PF Beehive, 12PF PTFE

Switched 23p | 2500PF 750 volt, 33PF MIN. AIR SPACED
Dual Pots 38p I5pE MIN. AIR SPACED, 50PF CERAMIC.
Dual & switch 50p
Lin wirewound  25p CONNECTOR STRIP
Slider Pot 26p { Belling Lee L1469, 4 way polythene. 3p each
Dual Slider 450 | Strong grey plastic box same design as die cast
ali 437 x 23" x 1%~ 40p
” 311 3"
THERMISTORS 1”7 or 13” or 3 CAN CLIPS 2p
VA1008, VA1034, MAINS DROPPERS
VA1039, VA1 040.\’ 7 36479 ohm 20p
VA1055, VA1 066,{' p 664664158 ohm, 66 -66+137 ohm,
VA1082, VA1100 | 174+14+4+6 ohm, 2664+144-193 ohm 25p
VA1077, 10p | 504+40+1k5 ohm
VA1005, VA1026 15p | 2854+575+1484-35 ohm 35p
254-354974-594-30 ohm
51" x 22" Speaker, ex-equipment 3 ohm 30p
RELAYS 2 Amp Suppression Choke .. bp
12 volt S.P.C.O octal 3X27X AP PAXOLINE 2p
mercury wetted high [45 x 1 x l" 2 for1p
speed 75p | 250K’ & 100 Ghm 3 watt resistors . 4p
P.0. 3000 type, 1,000 | VALVE RETAINER CLIP, adjustable 2p
S L “OUTPUT TRANSFORMERS
12 volt d.p.c.o. heavy Sub-miniature Transistor Type . 25p
duty octal 80p Valve type, centre tapped or straight 40p

THE RADIO SHACK

161 ST. JOHNS HILL BATTERSEA, LONDON S.W.11

Open 9.30 a.m. till 8 p.m. Monday to Saturday
’ also Sunday afternoons
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Phone 01-223 5016

3 pin.din to open end, 1#yd twin screened
lead 35p

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

Drive Cord 1p per yd.

RADIO & ELECT RONICS CONSTRUCTOR




SMALL ORDERS,

POSTAGE,

ENCLOSE SUITABLE
STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR

INSURANCE, ETC.
TOTALGOODS PLUS CARRIAGE, ADD V.A.T.

MAY- 1975

Open 8.30 a.m. till 8 p.m. Monday to Saturday

also Sunday afternoons

SEMICONDUCTORS i
Full spec. marked by Mullard. etc. Many other types in stock EZ’,E%? ]22 |N9106THER RIODES 6p
AC107 . 14p | BC178A/B o 13p| BF178/9 i 25p | BU105/01 A 93p | IN4148 . - 1ip
AC1 27/ 11p | BC179B = 14p| BF180/1/2/3 .. 22p | CV7042 (OC41 0QC44, BA145 " 14p
AC1 28/1 76 8p i BC186/7 3- 20p| BF184/5 30 15p { ASY63) 7p | Centercel - 10p
ACY28 . 18p | BC213L B 10pt BF194/5/6/7 .. 8p | GET111 1 40p { BZY61 .. 10p
AD149 . 40p BC327/8 o 19p | BF194A 3 12p | OC35 . . 32ip | BB1 10 B Vancap 20p
AD161/2 matched pr.69p | BC337/8 bl 14p}{ BF200 .. ) 20p | ON222 30p | BA182 .. 24p
AF116/7 - 12p | BC547/8 a 11p{ BF262/3 e 23p 2N393/MA393 30p OA5/7/10 g 10p
AF124/6/7 20p | BCH58A a3 11p| BF336 .. . 25p | 2N706 .. Ba 8p | BZY88 Upto 33 volt 6p
AF139/178 30p | BCX20 ... . 13p} BFS28 Dual Mosfet 92p | 2N987 .. 3o 35p | BZX61 11 voit 15p
AF180/1 30p | BCX32/36 - 12p§{ BFW10/11 F.E.T. 45p | 2N2219 18p | BR100 Diac. . 19p
AF239 .. 20p | BCY40 .. v m 60p | BFX29/30 - 16p | 2N2401 (ASY26 27) 20p
ASY27/73 25p | BCY70/1/2 oo 9p ! BFX84/88 " 16p { 2N2904/5/6/7 .. 13p INTEGRATED CIRCUITS
BC107A or B 9p | BD112/3/5/6 .. 50p| BFY50/1/2 ! 11p | 2N2907A . 15p | 741 8 pin d.i.l. 25p
BC107/8/9 . 7p | BD131 .. % 24p| BFY90 .. " 50p | 2N3053 1 13p | TAD100 AMRF £1.00
BC108A/B/109B/C 10p | BD132 .. .. 30p| BR101 BT Srammab) 30p | 2N3054 . 35p | TAAB70 £1.20
BC147/8/9 .. 7p | BD135 .. .. 28p BRY39}u'n°,“‘J'uncu%nes4p 2N3055 (or equiv.) 33p | CA3001 R. F. Amp £1.00
BC147A/B 8p | BD201/2/3/4 £1.00] BRY56 34p | 2N3819 FET .. 16p | TAA300 1wt Amp £1.25
BC148A/B, QB/C/S 8p | BD232/4/5 ad 49p | BSv64 N 40p | 2N5036 B 60p | NE555v Timer 48p
BC157/8/9 d 9p | BDX77 £1.40} BSV7I9 FET. .. £1 | TIS88A FET . 33p | TAABB0 Y or G 41p
BC158A/B e 11p | BF115 .. 5o 15p | BSVBO FET. .. 90p | ZTX 300 ol 13p | TAA263 Amp 65p
BC159B/C,157A 11p BF167/173 = 20p | BSV81 Mosfet . . 90p | 40250 - 60p | SN7483 TTL 82p
BRIDGE RECTIFIERS
Amp Volt Amp Volt Amp Volt L e
3 1,600  BYX10 30p | 2 30 LT120 type 30p | 400 Plastic 74
q 140 OSH01-200 30p 0.6 110 EC433 15p _a00 P
14 42 BY164 35 5 0 25 900 BTX94-900 £5.00
: P _40 Texas 75p | 25 1200  BTX94-1200 £7.00
RECTIFIERS OPTO ELECTRONICS
Amp Volt ORP12 44p Photo transistor | Amp Volt THYRISTORS
IN4004 1 400 5p | BPX40 65p | BPX29  £1.00 |4 240 BTX18-200 ) .5 .. 50p
IN40O5 1 600 6p | BPX42  £1.50 | OCP71 35p |4 400 BTX18-300 g e .. 65p
IN4006 1 800 7p | BPY10  £1.00 | GigLED. 02°|1 240 BTX30-200 o | .. 40p
IN4007 1 1,000 7p (VOLTIAC) 2v 50m/A max. |65 500 BT102-500R 75p
SR100 43 100 7p BPYGBl RED 15p |10 700 BT106 85p
SR400 1.5 400 8p | BPY69 » £1.00 | ogANGE 15 500 BT107 .. £1.00
REC53A 1.5 1,250 14p | BPY77 ) GREEN 16p |65 500 BT101-500R .. a1 .. 90p
LT102 2 30 10p Diodes YELLOW 6.5 500 BT109-500R - : .. 90p
BYX38-600 2.5 600 40p 20 600 BTW92-600RM .. .. £3.00
BYX38-300R 25 300 36p PHOTO SILICON CONTROLLED |15 800 BTX95-800R Pulse Modulated . £10.00
BYX38-900 2.5 900  45p | SWITCH BPX66 PNPN 10 amp £1.00 [30 1000 28T10 (Less Nut) . £4.00
BYX38-1200 2.5 1,200 50p
BYX49-600 2.5 600 34p .3" red 7 segment L.EE.D. 14 | PAPER BLOCK CONDENSER SOLDER
g¥§23-388 %g ggg igp EI)(.JIIL' 0-9 + D.P.display 15%"' 0.25MFD 800 volt 30p | Multicore - 2%p foot
Sk ey . poa R st P |1MFD 250 volt 15p | ENAM. COPPER WIRE
58 RHRa00" st 2MFD 250 volt 20
BYX48-300 6 300 40p cQay118 LE.D. gon |SWE. PER YD.
BYX48-600 6 600 S0P | Infra red transmitter £1 10MFD 500 volt Pl 18 3p
BYX48-900 6 900  60p One fifth of trade 4MFD 250 volt 20p 120.24 2p
BYX48-1200 6 1,200 80p 15MFD 150 volt 50p | 26.42 1p
g¥§35'5382 :'lg ;gg 2:2 Wire ended glass neons 5p | METAL CHASSIS SOCKETS GARRARD
BYX72-500R 10 500 55p - - — 1 Car Aerial GCS23T Crystal Stereo
BYX42-300 10 300 30p | Plastic, Transistor or Diode | Coax Cartridge £1.00
BYX42-600 10 600 65p | Holder 1p |5 or 6 pin 240° din 6p HANDLES
BYX42-900 10 900 80p | Transistoror Diode Pad 1p | Speaker din switched Rigid light blue nylon
BYX42-1200 10 1,200 85p | Holdersorpads50pper100 | 3.5mm Switched Socket 617 with f.y-
BYX46-300* 15 300 £2.00 =" with secret fitting
BYX46-400* 15 400 £2.50 | Philips Jron Thermostat -0 }gg 8 way Cinch standard |screws 5p
BYX46-500* 15 500 £2.7 ufgin 2-pin T'at plug a i i in-
SRS g G | wewwornisssageis 1n) DM S e e e
g?ﬁég.ggg 42{3 %88 516.32 Europlec HP1 TO3B individual ‘curly’ UEC.L 10 way pin |Seafarer, chmc, Fair-
BYX52-1200 40 1,200 £2.50 | Powertransistor type. Readydrilted 20p | connector 2B6000 way depth finders
*Avalanche type Tested unmarked, or marked OA1P10 1o_p — 2.0p 2EE]
Parmeko 20H +12A potted choke 60p ample lead ex new equipment U.EC.L 20 way pin |Miniature Axial Lead
RG4-1250 Mercury vapour rectifier | ACY17-20  8p | OC71/2 5p | connector Ferrite Choke formers
£5.00 | ASZ20 8p | 0C200-5 10p | 2A60000A1P20 20p 2p
17 Terryclips chrome finish 4p GBSz lop(pTiCas 24p U.E.C.L. 10 way pin DEE PLUG
BC186 Mp | 2G240 2-50 1R10 | McMurdo DA15P 15
Cinch 10-way terminal block____16p | BCY30-34 10p | 26302 6p | Socket 2BE0600 iy chasdis pliig. 1D
Pair of LA2407 Ferrox cores BCY70/1/2  8p | 2G401 lop I ’y 18(?09g C
with adjuster 25p | BF115 10p | 2N711 25p | U.E.C.L. 20 way pin Fa"ll’vay ogx.
Chrome Car Radio facia 15p BY127 8p | 2N2926. 70 | socketB260800A1R20 |SOcket b0 P
5 " BZY88 series 5p | 2N598/9 6p 2 TIE CLIPS
ubber Car Radio gasket 5p Op S
HG1005 2p | '2N1091 8p Nylon self locking 77
DLI Pal Delayline 80p | HG5009 2p | 2N1302 8p | BELLING LEE L1354 V31 ! 9 2
Relay socket Top | HG5079 2p | 2N1907  2-50 | TV _Aerial diplexer 10p |2 <z B
Take miniature ZPCO relay L78/9 2p Germ. diode 1p Philips electronic eng- CINCH 150
B7G or B9A valve can 2 M3 10p | GET120 (AC128 | . 00 "its add on series |12 Way edge socket
g P | 0A81 3p | in1”sq.heatsink) E1004 10p
0-30, 0r 0-15, black pvc, 360° QA47 2p 20p —
dial, silver d|g|ts, self adheswe, 0A200-2 3p | GET872 12p £1.00 each [1lb Mixed nuts, bolts,
41" dia. " 10p | 0oC23 (parts worth more) |washers etc. 35p

THE RADIO SHACK

161 ST. JOHNS HILL BATTERSEA. LONDON S.W.N1

Phone 01-223 5016
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e RADIO AMATEUR
OPERATOR'S HANDBOO

13™  MAKE SURE
EDITION - OF YOUR
NOW!
| 88 PAGES

e

% AMATEUR PREFIXES
% AMATEUR CODES

* LOCAL TIME CONVERSIONS
* 8 MAPS

* FREQUENCY/WAVELENGTH
CONVERSION TABLES

% POST OFFICE REGULATIONS

MANY OTHER ESSENTIAL ITEMS

SIMPLE
SHORT-WAVE
RECEIVERS

If you are interested in the hobby of receiver con-
struction and short wave listening this is the book
for you. It covers the whole field of s.w.l'ing from
construction to operating — both Broadcast and Am-
ateur bands. It explains how the circuits work, how
to assemble the parts, how to wire-up the circuits
with point-to-point wiring diagrams, step-by-step
instructions and how to test and operate the com-
pleted projects.

by F. A. Baldwin
% FOUR DESIGNS -
1, 2 and 3 Valves
% INTRODUCTION TO SHORT
WAVE LISTENING -
14 Comprehensive Sections
* WORKSHOP PRACTICE
% SOLDERING NOTES
% RECEIVER AND BENCH
POWER SUPPLIES

etc. etc.
80p

140 Pages P.&P.12p

TO DATA PUBLICATIONS LTD 57 Maida Vale London W9 1SN

Please supply .............coeen . éopy(ies) of "Radio Amateur Operators Handbook’’, Data Book No. 6
Please supply ..................... copy(ies) of "Simple Short Wave Receivers’’, Data Book No. 19

(Please tick which book is required)

BLOCK LETTERS PLEASE
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Bargains from our FREE Catalogue

20 large pages, fitled with real bargains in transistors, |.Cs. companents, .
equipment, etc. Send large S.A.E. with 7p stamp for your FREE copy of
6th Edition by return. Meanwhile, for prompt delivery order from this month’s
ad. NOW.

TRANSISTORPACKSALL50p each
TESTED AND GUARANTEED

B78 IN4007 Sil. Rec. H39 G Integrated circuits
diodes. 1,000PIV 4 gates BMC 962,
1 amp. plastic . 2 flip flops BMC 945

B ) .E’«:‘zd i§wgi§hesmg; T He 9 BD131/BD132
speedF.O.tybe Complementary

H35 ([ Mixed Diodes, Germ. IFFEARE LS
Gold bonded, etc. H65 4 40361 Type NPN Sil.
Marked and Un- Transistors TO-6 can

marked comp. to H66
H38 3 Short qudl Transistors, HB686 4 40362. Type PNP Sil.
NPN Silicon Planar Transistors TO-5 can

types comp. to H65
UNMARKED & UNTESTED
B1 5 Germanium Transis- H20 20 BY126/7 Type Silicon
tors PNP, AF and RF Rectifiers 1 amp.
B66 150 “G’lgvmalniumty Diodes plastic. Mixed volts
lig) /B e H34 Power  Transistors,
B84 Sil Diodes DO-7 i
100 Sficon Oioses 00,7 16 EREGorm Now S

0A202
B35 1QQ Di. Diodes sub. min. HE7  q() 3819N Channel FET's
IN914 and INS16 plastic case type

SILICOWﬁ POWER TRANSISTORS—

40 WATT PLASTIC
Type Gain VCE Price
40N1 15 15 NPN 20p
40N2 40 40 NPN 30p
40P1 15 15 PNP 20p
40P2 40 40 PNP 30p
90 WATT

90N1 15 15 NPN 25p
SON2 40 40 NPN 35p
90P1 15 15 PNP 25p
90P2 40 40 PNP 35p

NEW X-HATCH GENERATOR Mk.2

N Essential for Colour T.V. alignment 4

pEmEUD. of 4 patterns. Featuring plug in IC's
and a more sensitive sync. pick-up
circuit. The case is virtually unbreak-
able—idaal for the engineer’s toolbox
1 —only measures 3" x 5%" x 37
i Operates from 3 U.2 type batteries

(extra). |
kit or comptete Ei?mplexe £1.93 Esiatdgn?;m £9.93
OVER 1,000,000 TRANSISTORS
IN STOCK!

CAPACITOR DISCHARGE MNFRS. AM/FM CHASSIS

IGNITION UNITS To clear. NO instructions or tuning
Transistorised. Simple to Fit. drives, useful for experimenters. Not
Improves performance, cuts fuel too difficuit to get working. Make
costs - good portables

P & P add 25p £7.50 EACH £1

SUNDRY

Metrication Pocket Charts 12p. 8 assorted relays £1-00. Rev. counter
device (for cars) £1:00. U.H.F/TV Tuner Units, 625 lines, Rotary Tuning £2-50.
£.M.380 Audio |.C. £1-00 and technical books ofall kinds.

TERMS OF BUSINESS

V.A.T. Prices shown do NOT include V.A.T. Please add V.A.T. at current rate
to total value of your order including postage. No V.A.T. on overseas

orders.
POSTAGE Except where stated, add 20p for postage & packing in
U.K. Overseas—add £1, any difference being charged or
refunded.
PAYMENT Cash with order, Cheque or money order. Minimum value—£1.
You can also pay by ACCESS.
IMPORTANT—Every effort is made to ensure accuracy of prices and
description at time of preparing this advertisement and going fo press.
Prices are subject to alteration without notice.

7o Ret No 82019

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF.

TELEPHONE: SOUTHEND (0702) 46344.

Bl-PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.

BI-PRE-PAK LTD

challenging values!

5

‘STIRLING SOUND AUDIO MODULES come to you as basic units

on P.C.Bs bling you to add required components in
layouts of your own choice. Modules are tested and boxed before
despatched and include well printed instructions.

AMPLIFIER MODULES

Pre-amplifiers: tone control
§5.100  Active tone control unit to provide bass, treble,
balance and volume controls £1.60

$5.101 Pre-amp for ceramic cartridge, tape and radio £1.60

$8.102 Pre-amp for low output magnetic cartridge, tape
and radio. With RILAA. correction ...1dB at 1K £2.25

POWER AMPLIFIERS

§5.103 Compact I.C. amp. with 3 watts R.M.S. output.

Operating voltage 6 10 22. Size 33" x2" £1.75
§5.103-3 Stereo version of above using one L.C. on each
channel £3.25

$5.105 A compact and useful all-purpose amplifier which
will run excellently on a 12V supply. With 5 watt
output, two make a good stereo amp. Size 23" x 13" £1.95

$5.110  Similar in size to $8.105 but with 2 10 watt
output. Ideal for many domestic and small-size
P.A. applications. Operates from 26 to 32V. £2.40
$5.140 Excellently designed 40 watt R.M.S. (into 4 ohms)
hi-fi amplifier. S/N ratio better than 75dB. THD
better than 0-2%. Power requirements—45V, d.c.
With 0-15" centre edge connections, Two can be
bridged to give 80 watts R.M.S. into 4 ohms £3.60

THE MODULES TO BUILD A STEREO F.M. TUNER

§8.201 Ganged tuning condenser with accurately engineer-
ed slow-motion drive in rugged housing. Excelient
sensitivity. Tunes 88-108MHz. With A.F.C. facility.

Operates from 6V—16V £6.25
§S8.202  LF. stage (with |.C.} Pre-tuned. A.F.C. connection.
Operates from 4-510 14V, £5.25

$8.203  Stereo Decoder. Designed essentially for use with
$5.201 and 2, this module can 2lso be used in most
mono FM tuners. A LED may be attached. Operating
voltage9-16V.d.c. £5.62

POWER SUPPLY STABILIZER

§8.300 Add this to an unstabilised supply (say typically
45V. output) to obtain a steady powerful working
output adjustable from 12 to 60V. Essential for your
audio and special systems. Money saving and very
reliable. Ideal for workbench use. £3.25

MAINS TRANSFORMERS FOR ABOVE
Add 35p P. & P. per transformer

Type A 18v/1A (Suit SS. 103) £1.50
Type B 25v/2A (Suit SS. 110) £2.00
Type C_ 30v/2A (Suit SS. 140) £3.25

Bridge Rectifier Type A 27p Type B/C 38p

STIRLING SOUND DISCO
MINOR

Fully transportable. Console fitted twin turntables with cross fade,
monitoring, L-R cueing, mic. with over ride. Ampower 40 loudspeaker
has built-in mains powered 40 watt RMS power amp. Up to 10 Am-
power may be added. With one Ampower and console £10|]

plus V.A.T. at cumrent rate. Carr. U.K. £3.50

£ r I & & @ | 0B |
To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX

Please send .........coovnieiiiininian P R 000aCEE = T 0 S e 00

for which | @nCIOSE. ... .. ecouiiis tieearammrr e inc. V.AAT. =

NBME ..o e

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED Y ¥ K ¥ § § §® B B ®E B 1 J
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! HOME RADIO (Components) LTD., Dept. RC, 234-240 London Rad, Mitcham, CR4 3HD Phone 01-648 8422

KT 253,
ideal kit o

Recently 1’'ve been telling you just why
I've been a customer of Home Radio
Components for so long. I've given
special emphasis to their superb cata-
logue, and now it’s time to show you a
typical page. The problem is . . . which
one? There are 240 to choose from —
for example, 17 pages of capacitors, 6 of
resistors, 10 of switches and 8 of stylii.
These are run-of-the-mill things, but
here’s a page that's specially interesting
... page 91, showing a Short Wave Kit
and an Etching Kit.

n every Kip.

Conienrs:—

) Plastic pigp,
[74) Suilabkpieees
) Laminate cugrer.
4 Ferric Chiorige,
{4A) Large Plastic Spa0n,
(5) Decon
© Tyeolied miny
The managing director of Home Radio e
Components tells me there's quite a
story behind these items. Briefly, Home
Radio Components always listed a
SW Kit, but eventually the firm ;
making them ceased trading so H.R.C. decided to
produce their own. When they looked around for an
Etching Kit they were unable to find any at a sensible price,
so again they said "Right, we'll make our ownl”’ Sounds
simple, but the managing director told me that if you
produce any kit within 12 months of deciding to go ahead
you're doing very well. “As for the problems of producing
an Etching Kit,” he said, ”I could write a book about it!”
incidentally, if you want to order either of these kits the
prices are:

94

65p.

Send off the
coupon today. |

inthe U.K andto BFP() Addresses.

For Prices see
Supplemen
HOME Rapry (COMPOKENTS) ¢ 19, |

KT4B.  Radiokir x;

0. 4B, A ypj
Wwide range. Conti, oo

Wearite p, Corls and Mazda
10 use. Under favourable ay,
10 hear such far off Places a.

El;hing Kit. An
e ™ the Consirycy,
WikhToe MO E(CHE R
reuns. ANl essentials 5ng
tatled instructions inclyged

of copper clad board,

tch resisg phen (An alternative mMmay
5 these article
i teles and the pri

Please write your Name and Address in block capitals

plus 33p resramol

l HOME RADIO (Components) LTD., Dept. RC Regd. Na.
D B 08 Sl o e 234-240 London Road, Mitcham, Surrey CR4 3HD
R - o e GE eon . = o [ )

CONSTRUCTIONAL KITS— Continyeq

'que one valve model w;; I
el with world.
ge from a St

50N and  Wavern

\aster  capagiy
valves. Grear fun e

boih 10 build and
08 you will he able
2 and America,

mospheric conditio,
s Moscow, Ausirali

KTan

XT1s3

be supplicd if 1hjs ;
. S Not a
o adjusted accorgingpy Vatlabie). If at any yme irems 1€ 001 available the k;
Hgvls

ETCHING MATERIALS LISTED oN PAGE 95

KT4B, S.W.Kit, £4.75 plus VAT, plus 36pforp &p.
KT253 Etching Kit, £3.75 plus VAT, plus 35p forp &p.

In any case, you'll surely want to study all the other pages in
this famous catalogue. There are getting on for 2,000 illus-
trations by the way. Simply send the coupon below, with
cheque or PO for 98p (65p plus 33p for post, packing and
insurance). The catalogue contains 14 vouchers, each
worth 5p when used as directed, so YyOu can soon recover’
70 pence of your investment. You just can’t go wrong

912066, London J

RADIO & ELECTRONICS CONSTRUCTOR
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LTAGE GOR

TROLLED

OSCILLATOR

By A. Foord

Using basic linear i.c. principles, this ingenious design is capable of

being controlled over a frequency range of 100 to 1. Outputs are

square and triangular, and the addition of a converter enables a
sine wave output to be produced as well

OLTAGE CONTROLLED OSCILLATORS ARE USEFUL IN

many applications. Typical of these are the record-

ing of very low frequency signals on a normal tape

recorder, swept frequency response measurements, and
electronic music.

A v.c.o. should -have good stability, excellent linearity

and a wide frequency range. There are several possible

circuit approaches, depending on the maximum oper--

ating frequency and other parameters chosen. Un-
fortunately, integrated circuits such as the NE566
function generator can only be modulated oyera 10 to 1
frequency range. This article describes how an inte-
grator, a comparator and an inverting amplifier can be
used to produce a waveform generator which can be
voltage controlled over a range of 100 to 1.

BASIC V.C.O.

The basic form for this v.c.o. is shown in Fig. 1. The
input voltage range is 0 to 10 volts and IC1 provides a
unity gain inversion for the input. IC2 is the integrator
with IC3 as a comparator.

Initially assume that V3 is negative and TR1 turned
off. The input signal V1, which must be positive, forces
a current through R2 into the summing junction of the
integrator. The output voltage of IC2 will slew negative-
ly at a rate which depends on V1, R2 and C1. When it
reaches —V the comparator output, V3, will go positive.
This switches on TR1 and changes the comparator
reference to +V.

With TR1 turned on a current is drawn, through R1,
out of the summing junction which is twice that supplied
into the junction through R2. This results in a net
current out of the summing junction which is equal to,
but opposite in magnitude to the previous current. V2
now slews positively. When it reaches +V the com-
parator will again switch to the —V level, which cuts off
TR1. This allows the cycle to repeat.

For the conditions shown, where IC1 forms a unity
gain inverter and there are equal currents into and out
of the integrator capacitor for each half-cycle, the
waveform is symmetrical. The frequency is given by the
equation included in the diagram.

590

Ry

Inverter

Ry 3
] s
ICo IC3
Integrator Comparator
ot [ty N
+
Input VI va
Oto +i0V
j’ Summing
: junction o
s
Rq = R
£ 4 +Vv =
!
R = =R
Vi /\/\
f = Hz
8.CR|V v2
= —L__ Hz per volt input
8.CRYV > 2

’ZT e N0
_4 N \v
= S

Fig. 1. A basic voltage controlled oscillator
RADIO & ELECTRONICS CONSTRUCTOR



1
e

+I15v
i
Cs < AW
Rq
WW 2&7
ICy 6
SN72741P i in
+ E
B Rg >D Ro Di Qutputs
L ANAAA INGI4
""‘l /\G ) e y
A 9 L 3
S
TR, C )
& ¢ O
onsslo i€ £ ¢
Symmetry IN9I4 O7AVA<
Ry  9djustment 5 Ry /\ 4
AAAAA
X AN
—0

AAAAAS
Oe——— VYWY y

¢ 7
Re S 1C3 Ro T
| SN72709N
Input p. 1
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DGS |-—I
2N3819
Lead-outs
Fig. 2. The practical voltage controlled oscillator
Capacitors
COMPONENTS Cl  1,000pF and 470pF in parallel, 5%
: C2 0.1zF ceramic
Resistors C3 10uF electrolytic, 16 V. Wkg.
] tt 59 C4 0.1.F ceramic
(AllTed VARSI C5  10uFelectrolytic, 16 V. Wkg.
R1 10kQ R12  270Q
T2 18kQ R13  390Q Semiconductors
R3 10kQ R14  220Q TR1 2N3819
R4 10kQ R15  220Q Dl 1NS14
RS 2.2kQ R16  390Q D2 8.2V zener, 400mW
R6 22kQ R17  270Q D3 . 8.2V zener, 400mW
R7 10kQ R18 120Q D4-D13 1N914, 10 off
R8 10kQ2 R19  2.2kQ
RS 1.8kQ2 R20 27kQ Integrated Circuits
R10°  2.2kQ R21 12kQ IC1 SN72741P
R11 120Q R22  8.2kQ IC2 SN72741P
IC3 SN72709N
VR1  10kQ multiturn 1C4 SN72741P
VR2 10k multiturn
Miscellaneous

Printed circuit board, 7.5 x 10.25cm.

PRACTICAL CIRCUIT

A practical circuit for 0.1 to 10kHz operation is
shown in Fig. 2. For the 8.2 volt zener diodes, V3 will
be limited to about plus or minus 8.8 volts. With C1 at
1,470pF, R1 at 10kQ and V at 8.8 volts:
MAY 1975

f=0.97kHz per volt input.

R5 attenuates the drain voltage of TR1 so that it can
be held off even for high values of V1. This resistor will
not affect the magnitude of the current injected into the
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summing junction when TR1 is on because one end is
referred to earth and cannot inject or remove current at
the virtual earth summing point. R7 and R8 with D4
and D35 prevent latch-up of IC3 during turn-on trans-
ients. R9 limits the output current of IC3 to a safe value.

PERFORMANCE

The input voltage against frequency characteristics
for two values of Cl1 are shown in Fig. 3. These rates are
about 8% lower than the theoretical values due to
component and other tolerances. For example, the
inverter IC1 may not give exactly unity gain, and the
f.e.t. has an ‘on’ resistance of about 200). The setting up
procedure using VR1 produces a symmetrical waveform
but allows errors in the theoretical rate. If an exact rate
is required this may be achieved by trimming C1 or by
scaling the input voltage. The accuracy of the circuit
was plus or minus 5% over the range of 100Hz to
10kHz for a value of 1,470pF in C1.

The accuracy dt low input voltages is limited by
voltage and current offsets in the integrated circuits.
For example, an input voltage of 100mV might give a
frequency of 100Hz in theory. However, an integrated
circuit offset error of SmV would give a 5% error in
frequency.

Consequently, the performance measured on the
prototype for low input voltages is better than that to be
expected in general from such a circuit, where no
attempt is made to balance out offset errors.

SINE WAVE CONVERTER

The triangular waveform is converted to a sine wave
by a diode function generator, This provides the facility
of approximating a non-linear relationship with a series
of straight line segments. The point where two straight
line segments join is called the ‘break point’, and may be
altered, together with the slope of each segment, to
provide the required non-linear function. A complete
network of resistors, diodes and bias supplies may be
used on its own or connected around an amplifier.
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The voltage controlled oscillator-and triangular to
sine wave converter are both assembled on a
single printed circuit board. This then offers
square wave, triangular and sine wave outputs

LR L
-0

fnput voltage (V1)

Fig. 3. Voltage-frequency characteristics for two
values of C1
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Fig. 4. A triangular to sine wave converter

A triangular to sine wave converter is shown in Fig. 4,
and is followed by a buffer amplifier.

When the input in Fig. 4 is initially zero then all the
diodes are reverse biased. If the triangular waveform is
rising linearly then the output is progressively reduced
as D9, D8, D7 and D6 conduct. As the input voltage
decreases back towards zero each diode is cut off in the
reverse order to give the second quarter of the sine wave.
For negative half-cycles diodes D10, D11, D12 and D13
conduct in a similar manner:

The points at which the slopes change are not sharp
but are rounded by the non-linear forward characterist-
ics of the diodes. One of the difficulties of this approach
is that the adjustment of the slope of each line segment
influences all the following segments, and it is impossible
to just ‘touch up’ an intermediate slope.

; VR2 should be adjusted for the best possible wave-
orm.

The Table shows the relative amplitudes of the sine
wave fundamental, at 5kHz, and the harmonics. It can
be seen that the second harmonic is 39dB down on the
fundamental, so that the sine wave is quite distorted at a
total harmonic distortion of 1.8%,.

CONSTRUCTION

The circuits of Figs. 2 and 4 are combined in a single
unit, and this may be assembled on a printed circuit
board, as in Fig. 5. The copper pattern is reproduced
full-size in Fig. 6, which can be traced. Small multi-turn
potentiometers are required for VR1 and VR2, and
suitably dimensioned components are miniature 15-turn
Cermet Trimpots available from Doram Electronics,
Ltd. Before preparing the printed circuit, confirm the
positioning of the connection points shown in Fig. 6 for
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the potentiometers with the actual potentiometers to be
used. If there are any differences modify the printed
circuit pattern to agree with the actual components.

IC1, IC2 and IC4 are the 8-pin d.i.l. version of the
72741. IC3 is the 14-pin d.i.]. version of the 72709. There
is room on the board for two capacitors in parallel
for C1.

The completed unit has the following performance.

Input impedance = 6.6kQ
Square wave output = +13 volts
Triangular output = +8.8 volts
Sine wave output = +5.5volts.

TABLE
Harmonic content for a 5kHz sine wave
Frequency Relative Amplitude
(kHz) (dB)
5 0
10 -39
15 -43
20 -56
25 -38
30 -59
35 -76
40 , -76
45 =77
50 -68
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Fig. 6. The copper side of the p.c. board. This is reproduced full size
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5kHz triangular wave

The accompanying photographs show the completed

unit and the three output waveforms. The latter were all

The sine wave output at 5kHz

taken at SkHz.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available. Users of this

service undertake to acknowledge all letters, etc., received for to reimburse all reasonable expenses incurred by

correspondents. Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition
within a reasonable period of time.

Geloso Front End Converter 10-80 Metres — S. Crabtree,
48 Southfield Road, Middlesborough, Cleveland. -
Circuit or any other details, to borrow or purchase.

Ex-Service Wireless Set No. 19 MK III - G. Ellis,

"9 Fraser Gardens, Southbourne, Emsworth, Hants,
PO-108-PY - Circuit diagrams, ‘operating instructions
or any information.

DST 100 MK III Communication Receiver - W. H. Hale,
83 Merthyr Road, Pontypridd, Glamorgan — Circuit or
any other data to borrow or purchase.

Microvolter 10b, Service No. 503 and Philco Battery
1 Valve Signal Generator — F. Higgins, 4 Rural Cottages,
Shrawardine, Shrewsbury. — Any information or circuit
diagrams.

Bendix RA — 10RX and R101 — B (ARN-6) — A. D. Beres-
ford, 49 Blake Road, Gt. Yarmouth, Norfolk. — Circuits
or any data.

Radio Constructor, April 1968 issue - R. A. Read,
7A The Close, Salisbury, Wilts. — Loan or purchase.
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ASSEMBLE YOUR OW
COMPUTER |

Electronic Computer (Model 0600) you assemble
yourself which comes complete with 1 12-page illustrated
instruction manual containing fifty programmes. You
can even make up your own programmes. Works on the
same principle as a real computer. Programmes in the
manual include: playing chess and other computerised
games; matching wits against the computer; predicting
the weather; mathematical calculations; cybernetics;
solving puzzles.

1t is believed the kit is the first of its kind in this
country and is from a concept originated in Germany
by FranckH’sche Verlagshandlung Kosmos. It is being
made to the original specification and copyright by
Logix Enterprises of Montreal, and Patterson Edwards
Ltd. (makers of Leeway Toys) are the sole distributors
in the U K.

Approximate retail price including VAT, £17.95.

MARCONI MARINE 75 YEARS OLD
— THE EARLY DAYS

The Marconi International Marine Company Limited,
the world’s first marine wireless company, celebrated
the 75th anniversary of its inception on 25th April.

Created in 1900 on the 26th birthday of its founder
Guglielmo Marconi, The Marconi International Marine
Communication Company Limited, with offices in
London and Brussels and agencies in Paris and Rome,
began as it has continued - a world leader in the marine
communications field.

The business was established to offer to ship-owners
an entire service whereby wireless apparatus, operators
and use of Marconi stations ashore were provided on a
rental basis. This service still operates today with the
exception of the Marconi shore stations which are now
under Post Office control.

Marconi’s chief interest had always been wireless for
those at sea, and just prior to the formation of the
company, he took the first major step in achieving one
of his foremost ambitions, to end the isolation of ships
at sea. Working from a point on the South Wales coast
near Penarth he succeeded in sending a message to an
island in the Bristol Channel — a distance of just three-
and-a-half miles. Thus began the chain of events which
brought marine radio communication to vessels sailing
the world’s seven seas.

In 1901 came further experiments which achieved
communication over 198 miles between the Isle of Wight
and the Lizard, and then, Marconi’s greatest achieve-
ment the successful transmission of Morse code from
Poldhu, Cornwall, to St. John’s, Newfoundland,

A short time later further tests were carried out

between Poldhu and the American liner Philadelphia
when messages were received up to a distance of
1,551 miles.
. The British and Italian navies had quickly adopted
Marconi wireless and the system had been introduced
to the USA, where a company was registered later to
become the Radio Corporation of America.

INCREASEINVAT.
The Budget statement announcing increases in V.A.T. was made too late
: for advertisers to alter their copy.
Therefore prices should be checked with advertisers before placing orders.

NEW OXIDE AVAILABLE ON REEL

LH-Super, BASF’s newest tape coating using maghemite in its purest form,
is now available as a reel-to-reel tape in long play and double play versions.

Both versions, product-named LP35 LH-Super and DP26 LH-Super,
come in three reel sizes — 5in, 52in, and 7in — and are packaged in plastic

swivel boxes.

LH-Super contains even smaller and more evenly sized oxide particles
than ordinary LH tape. This results in a 2 dB reduction in tape hiss; a 3 dB
increase in permissible recording level (at 5% harmonic distortion); greatly

reduced headwear; and virtually no drop-outs.

Recommended retail prices of reel-to-reci LH-Super are: LP35 LH-
(7in). DP26 LH-Super, £3.50
(Sin); £5.08 (52in) and £6.28 (7in). Al prices exclude VAT.

Super, £2.66 (5in); £3.20 (53in) and £4.54
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COMMENT

WIRELESS MUSEUM AT STATELY
HOME

The Vintage Wireless Museum of the Wireless Preserva-
tion Society is being transferred from its former site, in
South Lincolnshire to a stately home in the Isle of
Wight, which is open to the public throughout the year —
Arreton Manor, the home of Count and Countess
Slade de Pomeroy.

The manor, which dates back to the Middle Ages,
already houses a folk museum, exhibition of domestic
and agricultural bygones, as well as a superb collection
of dolls, dolls’ houses and toys.

Established a few years ago, the Wireless Preservation
Society is exclusively devoted to the collection, preserva-
tion and restoration of wireless, electronic and sound
reproducing equipment, including gramophones and
television receivers, for purely cultural, educational and
historical purposes.

An entirely non-profit-making organisation, all its
officers are honorary. The curator and secretary is Mr.
D. Byrne, G3KPO, who has now moved to No. 32
Luccombe Road, Shanklin from whom further in-
formation can be obtained.

QUOTE

“Now that Parliament is to be broadcast on the radio,
may we hope that the two sides of the House will be
distinguishable by means of stereo?”

From a reader’s letter published in the Radio szes

CAR STEREO CASSETTE PLAYER

The sound of the ’70s comes through loud and clear
on the new Beltek MW/LW Car Stereo Cassette
Player introduced by Eagle International of Wembley,
Middlesex.

Designated Model M6680 this latest extension to the

Beltek range of precision engineered home and car
stereo equipment has been added due to the rapidly
increasing popularity of the series. Both new and
existing car stereo owners are turning to versatile
Beltek units for their next experience of in-car enter-
tainment.
M6680 gives top quality reproduction at 8 + 8 watts
power output. It has fast forward, rewind and eject;
medium and long wave radio; illuminated function
indicators; push button MW/LW switching; end, of
tape run mdlcator, instant play loading mechams"n
Recommended retail price is £66 + VAT.

TRANSISTOR HEATER

An unusual heating technique is
employed in a temperature stabilizer
‘circuit which is described in Mullard
QOutlook No. 2 for 1974. The function
of the circuit is to maintain a small
metal block at a constant temperature.
Components such as quartz crystals
may then be housed in a cavity in the
block, whereupon they run at the
constant temperature.

The temperature sensing device in
the control circuit is a thermistor
which is clamped to the block. This is
connected in a bridge circuit which
couples to an operational amplifier.
In its turn, the output of the latter
connects, via a current limiting resistor,
to the base of a p.n.p. silicon power
transistor type BD132.

A clever feature of the design is that.

the transistor itself acts as the heater

which raises the temperature of the
metal block to the desired level. For
close thermal coupling the transistor
is clamped to the biock alongside the

thermistor. When the tempecrature of

the block falls, the corresponding
changing bridge voitages cause the
op-amp output to go negative, thereby
making the transistor conductive.
When the block temperature rises the
op-amp output swings positive, thereby
turning the transistor off. A typical
operating temperature is around 69°C.

To have a power transistor driving a’

resistive. heater element would be a
common approach in a set-up of this
nature. But to use the transistor itself
as the heating element strikes me as
being one of the most ingenious ideas
we’ve bumped into for quite a long
time.

THE GREEKS HAD A WORD FOR IT

Did you know that the derivation of the word stereo comes from the |

Greek word stereos meaning solid?
MAY 1975
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“A time like this - and all he

can think of is inventing
something he _calls ‘Ark
Welding' I
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By G. A. French

OST READERS WHO HAVE ATTENDED

fairgrounds or visited large
cinemas or halls will have seen a form
of display lighting in which individual
lamps in a rectangle are successively lit
and extinguished in a manner which
gives the impression that the light from
the lamps is moving around the rect-
angle in one direction. The scheme is
shown on a small scale in Fig. 1 at a
particular instant in time. In this
diagram, every third lamp is extin-
guished. Shortly afterwards, the ex-
tinguished lamps will light up and the
lamps next to them in the direction of
the arrows will be extinguished, after
which the subsequent lamps along the
rectangle will be extinguished, and so
on. The extinguishing of every third

SEQUENTIAL
LAMP CIRCUIT

Suggested Circutt 294

bulb proceeds continually along the:
lamps, and the overall effect is that the
light itself is in motion.

This month’s Suggested Circuit
presents a simple means of achieving
a small sequential lamp switching
display in this manner, the controlled
lamps being standard m.e.s. torch
bulbs. The resulting display can be
employed in a shop window display,
as a novelty in a small discotheque ‘or
for any similar purpose. The circuit is
classed in the experimental category
because the oscillator controlling the
lamps requires capacitors having a
performance not covered in manu-
facturers’ specifications, and because
this oscillator runs at a frequency
approaching its higher limit.
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Fig. 1. A Jayout of twenty-four lamps illustrating the ‘moving light’
effect
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FOUR WIRE SYSTEM

A series of lamps offering the effect
illustrated in Fig. 1 may be controlled
by a four wire system, as illustrated in
Fig. 2 (a). This shows six lamps. The
four wires continue to the right,
coupling to succeeding lamps which are
connected up in the same manner as
the six illustrated. If the lamps form a
rectangle, the first lamp, PL1, may be
any lamp in that rectangle. The lamps
then proceed in groups of three
arriving eventually at a group of three
which is immediately followed by PL1.
Any number of lamps may be em-
ployed, provided that the total is a
multiple of three. All lamps share a
common return wire. If a voltage is
applied to Input 1 and the Common
wire, the first lamps in all the groups of
three are lit. Should a voltage be
applied to Input 2 all the second lamps
in the groups of three are lit, and if a
voltage is applied to Input 3 all the
third lamps in the groups of thrée are
lit.

Fig. 2 (b) shows the waveforms
which need to be applied to the three
inputs to achieve sequential switching
of the lamps.

Between points A and B in Fig. 2 (b)
Input 1 is off and Inputs 2 and 3 are on,
with the result that the first lamps in
each group of three are extinguished
and the second and third lamps are lit.
Between points B and C, Inputs 1 and 3
are on whilst Input 2 is off. The con-
sequence is that the second lamps in
the groups of three are unlit whilst the
first and third are illuminated. Both
Inputs 1 and 2 are turned on between
points C and D whilst Input 3 is off,
causing the third lamps of each group
to be extinguished, and the first and
second to be lit. Between points D and
E the situation reverts to that given
between points A and B, and another
cycle has commenced.

RADIO & ELECTRONICS CONSTRUCTOR



The length of a complete control
cycle is that between points A and D,
after which it repeats once more and
continues to repeat. The lamps can, in
consequence, give the desired ‘moving
light’ effect if the three waveforms of
Fig. 2 (b) are applied to Inputs 1, 2 and
3 of Fig. 2 (a).

CONTROL OSCILLATOR

The basic circuit of a suitable control
oscillator appears in Fig. 3. In this
arrangement the three transistors turn
off successively and, between trans-
itions from one state to the next, two
transistors are always turned on and
one transistor is always turned off,

To explain oscillator operation let us
examine the circuit of Fig. 3 at an
instant when TR1 is turning off. Both
TR2 and TR3 are turned on. As TR1
turns off its collector goes negative,
causing C1 to charge via R2 and the
base-emitter -junction of TR2. Cl
acquires a charge which is nearly equal
to the supply voltage. After a period
TRI1 turns on again whereupon its
collector takes the negative terminal of
C1 towards the lower supply rail. The
positive terminal of Cl1, which is now
charged, takes the base of TR2
positive of the lower supply rail, with
the result that TR2 turns off. As with
TRI1, TR2 collector goes negative,
thereby allowing C2 to charge via R4
and the base-emitter junction of TR3.
At the same time, Cl is discharging
via R3. When Cl1 is nearly full
discharged the base of TR2 will bé’-l
come sufficiently negative for this
transistor to pass collector current. It
turns on, whereupon its collector goes
positive and, by way of the charged C2,
takes TR3 base positive and turns off
TR3. The cycle then continues, with
TR3 turned off until C2 has discharged
into RS. TR3 then turns on and turns
off TR1, and so the cycle repeats. Each
transistor turns off in turn following
the sequence TR1, TR2, TR3, TRI,
TR2, TR3, and the length of time that
each transistor is turned off depends
upon the values of the capacitor and
the resistor in its base circuit. If all
the capacitor and resistor values are
equal, then each transistor is turned off
for the same length of time.

There is no regenerative feedback in
this three-transistor oscillator as occurs
in a two-transistor multivibrator and,
indeed, the coupling from one collector
to the following base would be de-
generative if the transistors were
allowed to function as linear amplifiers.
In consequence, the oscillator will only
run at relatively very low frequencies
which allow the transistors to operate
as switches, with at least one transistor
always turned hard on to break any
linear amplification chain through the
three. It is necessary for the collector
resistors to have significantly lower
values than the following base resistors
in order that the capacitor between
them charges more rapidly than it
discharges. The three transistors are
germanium instead of silicon types for
the following two reasons. Firstly,
MAY 1975
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Fig. 2(a). The lamps may be connected in groups of three in a four
wire system

(b). The waveforms which need to be applied to the three
input wires
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Fig. 3. An unusual oscillator, in which each transistor turns off
successively
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germanium transistors have much
higher reverse base-emitter voltage
ratings than do silicon transistors and
so they present no problems due to
zener effect at the base-emitter junc-
tions. Secondly, the base and collector
voltages of a turned-on germanium
transistor are at approximately the
same level whereas, with silicon
transistors, the base of a turned-on
transistor is at a higher voltage than the
collector. If silicon transistors were
used in the oscillator the electrolytic
capacitor between any two turned-on
transistors would have a voltage of
reverse polarity applied across it.

The oscillator of Fig. 3 runs particu-
larly satisfactorily if C1, C2 and C3 are
given values of the order of 100uF. It
then completes a cycle in about 2
seconds. Interestingly, despite the lack
of obvious regenerative feedback it is
self-starting, and will begin oscillation
both when the supply voltage is raised
gradually from zero volts or if it is
applied abruptly. Whatever capacitors
are employed for C1, C2 and C3 should
have low leakage currents.

With C1, C2 and C3 at 4uF, as in
Fig. 3, the frequency rises to approxi-
mately 12Hz, and leakage current
requirements in the electrolytic capaci-
tors become more rigorous. The
author’s circuit failed to operate when
a 4uF capacitor with a leakage resist-
ance of IMQ was employed in one of
the capacitor positions, although it
performed very reliably and gave the
same self-starting operation as with the
100uF capacitors when 4uF capacitors
with much higher leakage resistances
were used. The capacitors finally
employed were miniature Mullard type
C426 components. There is no reason
to doubt that other makes and type of
capacitor would have been equally
suitable if they had been available. If,
incidentally, an -ordinary ;nultimeter
switched to an ohms range”is used to
measure the leakage resistance of an
electrolytic capacitor, the meter posi-
tive lead should be connected to the
negative lead-out of the capacitor and
the meter negative lead to the positive
lead-out. The meter needle will, of
course, take some time to reach its
final setting as the. capacitor charges
from the battery in the meter.

The maximum leakage current
quoted by Mullard for a 4uF 10 volt
type C426 capacitor is 4.1pA, which
corresponds to a leakage resistance,
with 10 volts across the capacitor, of a
little more than 2MS. The capacitors
employed by the author had much
higher leakage resistances than this
figure and it has been the writer’s
experience that this is a general
characteristic of C426 capacitors,
although it cannot of course be
guaranteed. The author has not tried
the circuit with tantalum electrolytic
capacitors or with plastic foil capaci-
tors of the same value.

A second factor which makes the
circuit of Fig. 3 experimental is
concerned with the highest frequency
at which it will run. Here, the author

has not had experience with a quantity
of oscillators employing the circuit
and can only relate to his practical
experience with the prototype. It was
found that the oscillator continued to
oscillate, at a higher frequency, when
one of the 4uF capacitors was replaced
by a 1uF capacitor, but that it refused
to operate when a 0.5uF capacitor
was substituted. This argues that, with
4uF capacitors, the circuit is approach-
ing the upper limit at which it can run.

These points having been made, the
author can state that the prototype
oscillator ran very reliably, as should
others made up to the circuit, but that
it may be necessary to select coupling
capacitors. The transistors do not
appear to have any noticeable effect on
oscillator running although it is
conceivable that low gain or excessively
leaky specimens may cause difficulties.
In the writer’s view, the advantage
given by the extreme simplicity of the
oscillator considerably outweighs the
disadvantage thdt components are a
little critical.

It will ease construction if the
oscillator of Fig. 3 is initially made up
and checked for correct operation,
Oscillation will be indicated if a volt-
meter is connected across R2, R4 and
R6 in turn and it is found that the
meter needle flicks at oscillation
frequency in all three instances, The
circuit can be powered temporarily by
a 6 or 9 volt battery. Once the
oscillator is running satisfactorily, the
remaining parts may be obtained and
assembled.

SEQUENCE SWITCHING

The full sequence switching circuit
appears in Fig. 4. Here, the oscillator
of Fig. 3 is slightly modified by
inserting lamp switching transistors in
the collector circuits. TR1 to TR3, CI
to C3 and R1 to R6 are the same as in
Fig. 3, and have the same type numbers
or values. A 6.3 volt heater trans-
former, TI, is now incorporated to
power both the oscillator and the
lamps. The oscillator supply is given by
rectifier D1 and the reservoir capacitor

When TR1 is turned on its collector
current flows into the base of TR4,
causing TRS to become fully conduct-
ive. Current may then flow, on mains
half-cycles when the lower end of T1
secondary is positive, through silicon
rectifier D2, through the lamps con-
necting to Input 1, and through TRS
to the upper end of T1 secondary.
When TRI1 is turned off so also are
TR4 and TRS, and no current flows in
Input 1. The lamps connected to
Input 2 and Input 3 similarly turn on
and off in sympathy with TR2 and
TR3 respectively.

It is necessary to insert D2 in series
with the Common line because, other-
wise, negative half-cycles could be
applied to the collectors of TRS, TR7
and TR9. Forward current would then
flow in the collector-base junctions of
these transistors and could upset
circuit operation. When a resistive load
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Fig. 4. The oscillator employed in the sequential light switching circuit

is connected via a diode to a sine
wave alternating voltage, the effective
heating voltage across the resistor is
equal to 0.7 times the r.m.s. value of
the alternating voltage. This relation-
ship holds true regardless of the current
in the load. In consequence the effect-
ive heating voltage applied to the
lamps is 0.7 times 5.1 volts (6.3 volts
minus about 1.2 volts dropped across
D2 and the switching transistor) or
3.6 volts. The lamps could, in con-
sequence be 6 volt types, whereupon
they would be significantly underrun,
or 3.5 volt types, whereupon they
would be overrun by a negligible
amount. Alternatively, 2.5 volt lamps
could be used in series, as shown in
Fig. 5. When a voltage is applied to
Input 1 of Fig. 5 both PL1 and PL4
light up, whilst applying a voltage to
Input 2 causes PL2 and PL5 to be
illuminated. A voltage at Input 3
lights up PL3 and PL6. This arrange-
‘ment has the advantage that inexpens-
ive lamps are employed at a voltage
RADIO & ELECTRONICS CONSTRUCTOR

not excessively lower than their nomin-
a} rating, whereupon they should have
a long life. Also, overall current
consumption is low, being effectively a
little less than 0.15 amp per lamp. The
only disadvantage is that the total
number of lamps must be a multiple of
six instead of three.

The number of lamps which can be
controlled is limited by lamp switching
surge currents to 30, using the circuit
arrangement of Fig. 5. The actual
number of lamps is left to the construc-
tor to decide, and the current rating of
T1 secondary should be adequate for
the total lamp current. This should be
considered as the current consumed by
all the lamps, and not by just two-
thirds of them. D2 should have a
forward current rating of at least
twice the total lamp current to take up
surges as the lamps are turned on. It
may have a p.i.v. of 50 or 100 volts.
The maximum collector current rating
of transistors TRS5, TR7 and TR9 is
15 amps, which should be more than

adequate for present purposes.

TRS, TR7 and TRY are turned on
and off fairly rapidly and, when the
associated oscillator transistor is con-
ductive, pass collector current for half
the time only. The dissipation in each
of these transistors is low and they will
probably require heat sinks only when
a large number of lamps are to be
controlled. A check on their temper-
ature should be maintained when the
circuit is initially switched on, and heat
sinks employed if it is found that the
transistors run warm,

The author’s prototype circuit in-
corporated 12 lamps using the arrange-
ment of Fig. 5, and this is probably the
minimum number of lamps which will
enable the ‘moving light’ effect to be
produced. The fact that the lamps run
on half-cycles of a.c. does not produce
any flicker. If the lamps are formed up
in a rectangle they should be positioned
accurately in straight lines. They could
alternatively be laid out in a circle,
whereupon the lamps should be
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Fig. 5. A recommended method of connecting up the lamps in a practical four wire system

accurately positioned on that circle. light’ impression is enhanced if they the 2N3055’s ran quite cool and did
Also, the lamps should be equally are mounted behind a sheet of trans- not require heat sinks.
spaced from each other. The ‘moving  lucent material. With only 12 lamps,

CATALOGUE

" mm i -_— NEW HEATHKIT CATALOGUE IS NOW AVAILABLE, THIS
| H E AT H K l T . giving details of the latest kits available from Heath
(Gloucester) Limited. An exceptionally wide range of

kits is listed, these including hi-fi equipment, testers and
analysers for the motorist, calculators, intercoms,
burglar alarms, digital clocks, metal locators, amateur
radio transmitters and receivers, oscilloscopes, meters
and signal generators. Also available are Kkits for
scientific work, for marine electronics, for radio control
of models, and for transistor radios and a monochrome
television receiver.

Amongst the new items introduced in this 64-page
catalogue are an exhaust gas analyser, a triggered dual-
trace oscilloscope, a function generator, a desk-top
slide rule calculator, an s.s.b. transceiver with digital
readout and an s.s.b. linear amplifier.

The catalogue is available free from Heath
(Gloucester) Limited, Bristol Road, Gloucester, GL2
6EE. Alternatively, it can be collected at the Heath
Gloucester showroom, which is next to the-Bristol Road
factory, or at the London Heathkit Centre at 233
Tottenham Court Road. [ |
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REGENT PUBLICATIONS gl |

RADIO CONTROL FOR MODELS. ByR.H.Warring. 220 pages, 245 x 190 mm. (93 x 7%in.)
Published by Sir Isaac Pitman & Sons, Ltd. Price £5.50

This large and well illustrated hard cover book is stated t6 be the most comprehensive yet
produced on the subject of model control. It has a very attractive presentation, with many photo-
graphs of models, equipment and rallies, together with clear line drawings illustrating mechanical
and electrical modes of operation.

At the start the book deals with some of the earlier radio control methods, such as those
incorporating multi-channel reeds, and then takes the story all the way up to modern proportional
control. This is a gdod approach, particularly for the newcomer to the hobby, as it shows the
developments which have taken place over the years and illustrates how shortcomings in per-
formance have been gradually and successfully designed out of radio control systems.

The work commences with a short review of all the radio control systems then, after dealing with
radio fundamentals and single channel operation, carries on to a large section-devoted to propor-
tional control. This is followed by details of aircraft installations, radio control engines, and radio
controlled boats and vehicles. The book ‘concludes with advice on batteries and workshop
procedure.

RADIO SERVICING POCKET BOOK, Third Edition. By Vivian Capel.
236 pages, 185 x 120 mm. (7% x 5 in.) Published by Newnes-Butterworth. Price £1.95.

The first edition of this book appeared in 1955 and the second in 1962. Over the last thirteen
years there have been wide changes in domestic radio receiver design, and this book has been
entirely rewritten to take these in for its current third edition. Large amounts of new material have
been added and much obsolete matter, now out-dated, has been dropped. The result is a very
practical book which is almost entirely concerned with receivers incorporating transistors and
integrated circuits. As any service engineer will confirm, valves have not entirely faded from the
servicing scene. Quite a few families still cherish their old valve radios, and a 20 page chapter in the
book covers the essential details that are required here.

Approximately the first half of the book deals with household and car radios of all types,
components, stereo broadcasting, aerials and interference. The contents then turn to workshop
practice, test equipment and workshop techniques, carrying on to fault diagnosis and alignment.
The last two chapters cover useful data and provide a directory of service depots, or addresses
where service replacements and information may be obtained, for over 140 radio manufacturers.

The book, which is in hard cover, provides a considerable amount of very useful technical
information, and this is interlaced throughout with good common-sense advice. The section on
workshop organisation takes in not only the running of a servicing centre employing a number of
engineers but also the situation in which the serviceman is running his own one-man businuss.
Attention is paid to the rapid location of faults, an essential feature of economic servicing. The book
will be of particular value to the younger service engineer who is starting in the career, and also to
the spare time serviceman who carries out repairs for friends and acquaintances.

AMATEUR RADIO TECHNIQUES, Fifth Edition. By Pat Hawker, G3VA.
304 pages, 245 x 185 mm. (91 x 7% in.) Published by Radio Society of Great Britain. Price £2.

A ‘huff and puff’ stabilizer is a device which holds a variable frequency oscillator to within a few
cycles of its adjusted frequency by means of t.t.l. chips. The oscillator frequency is applied to a
7400 gate so controlled by a crystal oscillator and divider chain that it opens for precise periods of
time. A 74191 binary counter ‘counts’ the number of cycles from the v.f.o. passing through the gate
and the logic number on one of its outputs is then checked. For decimal digits of O to 7 the output
at pin 7 of the 74191 will be a logic zero and for digits from 8 to 15 the output will be a logic 1.
At the pin 6 output, digits O to 3 give an output of zero whilst 4 to 7 give logic 1. The v.f.0. is then
made to swing between the zero and 1 conditions from either of these two outputs by way of a
varactor diode. The overall effect is that the v.f.0. is tuned by hand to the desired frequency, after
which the stabilizer takes over and holds the oscillator frequency at the nearest value which lies
between the zero and 1 logic output conditions.

This stabilizer is only one of many hundreds of circuits, ideas and tips which are to be found in the
fifth edition of the book under review. Made up from items in the ‘Technical Topics’ feature of
Radio Communication, the volume includes over 700 diagrams, and the text runs to about a quarter
of a million words. Intended primarily for the amateur transmitting enthusiast, the book will be of
value to anyone working in electronics. It is a veritable treasure-chest of information, both for
reference and as a source of ideas.
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Part 2
BY R. A. Penfold

'IN LAST MONTHS’ ISSUE THE CONSTRUCTION AND PRIN-
ciple of operation of the synthesiser were described.
We now carry on to details of setting up the unit.

NOTES ON USE

Carefully check all the synthesiser wiring before
switching it on. When it has been ascertained that all is
correct, the two rear 8Q speakers may be connected.
The synthesiser input is then coupled to the stereo
amplifier in the manner described in the preceding
article.

Speaker phasing may next be checked. It is assumed
that the phasing of the two front speakers is correct
already. When checking the speaker phasing of a stereo
system a common practice consists of playing a record
or tape which has plenty of bass content, then playing it
again after having transposed the connections to one
speaker. Unfortunately, this approach is not feasible
here as the synthesiser works on a frequency: selective
basis.

The method used by the author was to deal first with
the right front and rear speakers and then with the left
front and rear speakers. !

Turn the synthesiser balance control fully clockwise
to. favour the right hand channel, and similarly adjust
the balance control of the stereo amplifier. Play part of
a record, then play it again with the connections to the
rear right speaker transposed. With the connections one
| ; o z 0

A rear view of the front panel of the synthesiser

FOUR GCHANNEL
SYNTHESISER

In this concluding article, details are

given for obtaining correct phasing of

the two rear speakers. Also discussed

are adjustments for optimum volume
and balance

The synthesiser coupled up to a hi-fi Music Centre

way round the sound will appear to come either from
the front or the rear with little or nothing of the signal
appearing to originate between the two. With the con-
nections the other way round there should be a notice-
able effect with which the sound appears to come from
between the speakers. This second method of connec-
tion provides the correct phasing for the right rear
speaker. '

When this procedure has been completed for the
right front and rear speakers the two balance controls
are turned to fully favour the left front and rear speakers
and the process is repeated. This time the connections to
the left rear speaker are changed over to find the method
of connection which provides the desired effect. The
system is then ready for use.

In normal operation the stereo amplifier volume and
balance controls should be set up for correct reproduc-
tion from the front left and right speakers. The synthe-
siser controls are then adjusted for best results from the
rear speakers. These are intended fo complement the
sound from the front speakers, and the synthesiser
volume control should not be set too high or the overall
effect will be unrealistic. The synthesiser volume and
balance controls are best set up when the system is
reproducing a furti passage of music, during which a
large orchestra is fully employed. ||
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By R. J. Caborn

LTHOUGH THE RATHER LIGHT-HEARTED DESIGN
described in this article is intended primarily as a
quite attractive egg timer, the basic principles can be
applied to more serious use. Of interest to the experi-
menter will be the fact that the circuit employs that
versatile i.c., the 555, in a novel and unusual manner.
The 555 i.c. is available, incidentally, as NES555V,
LMS555CN or as the R.S. Components ‘555 type’. timer.
The device is operated simply by turning on a switch,
whereupon a light-emitting diode on its front panel
becomes illuminated. After 34 minutes a loudspeaker
produces a loud tone which rises continually in fre-
quency until, after some 15 seconds, it is at a peak both
in terms of frequency and volume. The siren-like
character of the tone readily catches the attention, and
the tone ceases when the device is switched off. The
device is then at once ready for another cycle of
operation.

THE 555

The egg timer incorporates a 555 i.c. in conjunction
with a single transistor. The 555 produces the audible
tone, whilst the transistor provides the 3} mintite timing
run,

The block diagram for the 555 internal circuitry will
be familiar to many readers, and it is reproduced again
in Fig. 1. The reader’s attention is drawn to the infre-
quently used Reset facility which is available at pin 4.
This pin connects to the base of an internal p.n.p.
transistor, whose collector couples to the base of the
internal n.p.n. Discharge transistor.-When pin 4 of the
i.c. is taken close to earth potential the p.n.p. transistor
turns on and its collector drives a high base current
through the n.p.n. Discharge transistor. The result is
that the n.p.n. transistor turns hard on and discharges
any capacitance which is connected between pin 7 and
earth,
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The 555 dons yet another hat.

6

Or—
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Reset

Discharge
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Control
voltage
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J
=
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Flip~flop

2
Trigger

Output 3
e Output

Earth

Fig. 1. The internal circuitry of the 555 i.c., with
particular emphasis placed on the Reset facility
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Fig. 2. The complete circuit of the timer. The i.c. functions as an a.f. multivibrator which is controlled by the
external transistor :

The complete circuit of the egg timer appears in Fig,
2, and it will be helpful to initially consider the network
given by R7, R8 and C3. These appear in a standard 555

multivibrator configuration. When C3 is charging, the

charging current flows through R7 and RS in series. As
soon as the upper plate of C3 reaches the threshold
voltage at pin 6 the internal flip-flop changes states and
the Discharge transistor turns on, taking pin 7 nearly to
earth potential. C3 then discharges into R8 on its own
until its upper plate falls to the trigger potential at pin 2.
The flip-flop changes state again, the. Discharge tran-
sistor turns off and C3 charges once more. There is in
consequence a triangular waveform on the upper plate
of C3. With the component values chosen, this has a
frequency of approximately 700Hz.

The flip-flop also feeds into the output stage of the i.c.
and a near-square wave which changes state in sympathy
with the flip-flop is available at pin 3. This is fed to the
16Q2 loudspeaker via capacitor C4 and current limiting
resistor R9. The near-square wave is reproduced at good
level by the speaker, whilst R9 limits any initial surge
current to about 100mA. A louder output tone can be
obtained, if desired, by using a speaker having an im-
pedance greater than 16Q and reducing the value of R9
accordingly. The sum of the speaker d.c. resistance (as
measured by an ohmmeter) and the value of R9 should
be of the order of 90Q. The author found, however, that
the output volume given with thé component values
shown was perfectly adequate. )

RESET CONTROLS

The circuit, as so far described, represents an ortho-
dox 555 multivibrator driving a speaker, with the
exception that pin 4 of the i.c. is not, as would normally
be the case, returned to the positive supply rail. Pin 4 is
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usually taken to the positive supply to ensure that the
Reset transistor of Fig. 1 is cut off, whereupon this
transistor has no effect on circuit operation. )

The Reset transistor also has no effect if pin 4 of the
i.c. is left open-circuit, because there is still no bias
current applied to its base. If, on the other hand, pin 4
is connected to the negative supply rail the multivi-
brator oscillation stops, since the Reset transistor in the -
i.c. then turns the Discharge transistor hard on and the
multivibrator capacitor cannot charge.

In an initial experiment, the author wired up the
multivibrator and loudspeaker components, then took
pin 4 of the i.c. to the slidef of a potentiometer connect-
ed across the supply rails as. shown in Fig. 3. It was
found that the multivibrator operated for all potentials
at pin 4 above 0.8 volt, and that it ceased functioning
for all potentials at pin 4 below 0.8 volt. As the voltage
at pin 4 was reduced, the multivibrator oscillation
ceased abruptly at the 0.8 volt level. The oscillation
commenced similarly abruptly as pin 4 voltage was
raised past the 0.8 volt level. There was no hysteresis
between the.turning-off and turning-on voltage levels.

An RC timing control circuit which held pin 4 below
0.8 volt for 3} minutes could be coupled directly to this
pin, but it was felt that more reliable results would be
given by employing a buffer transistor between the
timing circuit and the i.c..This would then take up
possible differences in Reset transistor base current
between one i.c. and the next.

TIMING CIRCUIT

The timing circuit is quite simple and incorporates
the components which are shown to the left of the i.c. in
Fig. 2. When on-off toggle switch SI(a)(b) is in, position
1, timing capacitor Cl is short-circuited via current
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Fig. 3. An experimental circuit which demon-
Strates that the multivibrator can be stopped or
started by the voftage applied to pin 4 of the i.c.

limiting resistor R2 and is consequently discharged.
Setting S1(a)(b) to position 2 switches on the unit, and
the short-circuit is taken off C1. A stabilized voltage of
about 1.6 volts appears across the illuminated light-
emitting diode LEDI. This voltage is also applied, via
the discharged CI, to the upper end of R3, whereupon
current flows via R3 and R4 into the base of TRI,
turning this transistor on. A small proportion of the
current also flows in RS. TR1 collector now assumes a
voltage slightly positive of the negative supply rail. Pin
4 of the i.c. is similarly held at a low potential, where-
upon multivibrator oscillation is inhibited and there is
no sound from the loudspeaker.

Cl commences to charge via R3, R4, RS and the
forward biased base-emitter junction of TR1. As Cl
charges, the current drawn by TR1 base reduces and
eventually becomes the small bias current needed to
maintain pin 4 of the i.c. below the 0.8 volt level. The
base current drawn by the internal Reset transistor in
the i.c. also reduces when TRI collector voltage rises,
until the condition is reached where nearly all the
charging current for Cl flows through RS. Finally, a
stage is reached where the voltage at TR1 base falls
below cut-off, whereupon there is no collector current
from TRI1 for the base of the Reset transistor in the i.c.
The Reset transistor also cuts off, allowing the i.c.
multivibrator to run and the tone to be reproduced by
the loudspeaker.

In practice, the multivibrator oscillation does not
commence at full level because there is a relatively
gradual transition from the fully on to the fully off
state in the i.c. Discharge transistor. The first few
oscillations are at low level, but they soon rise to nearly
full amplitude, after which the frequency of oscillation
increases until the multivibrator settles down to its final
frequency. The initial low multivibrator frequency is
probably the result of shift in reference voltage levels in
the i.c. resulting from the small remanent emitter current
in the Reset transistor. The rise in frequency occurs over
a 15 second period, which is reasonably short consider-
ing that it takes place after a 3} minute timing run. The
rise in frequency is, indeed, an advantage, because it
draws attention to the tone from the loudspeaker.

TRI1 collector cannot be connected direct to pin 4 of
the i.c. because there would then be an unbroken
amplifier chain consisting of TR1 and the Reset and
Discharge transistors inside the integrated circuit. The
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circuit could then go through a period of instability
during the timing run if all three transistors happened
to be in a state between the fully on and fully off condi-
tions. R6 and C2 are included to break the amplifier
chain. It is necessary for C2 to be a good quality com-
ponent to ensure that there is negligible base current in
the Reset transistor at the end of the timing run. It
might appear desirable to have a high value resistor, of
say 1MQ, between pin 4 of the i.c. and the positive
supply rail to ensure that pin 4 is taken further positive
at the end of the timing run, and the author tried-the
effect of adding a resistor of this value between these
two points. The resistor slightly reduced the length of
the timing run but otherwise had no effect. Such a
resistor can be added in other units built up to the
circuit, if it is found that the Reset transistor in the i.c.
does not cut off fully.

TIMING ADJUSTMENTS

The length of the timing period is adjusted with the
aid of R4. Varying R4 offers two conflicting effects, and
these may be more readily understood when it is
remembered that the timing run commences with TR1
turned on and it ends when TR1 base voltage is so low
that this transistor turns off. When R4 is set to insert
zZero resistance into circuit, the charging current for Cl
is at its highest and it charges most quickly. At the same
time, the highest proportion of the voltage between Cl
negative plate and the negative supply rail is applied to
TR1 base whereupon CI has to charge to a relatively
high voltage before the run terminates. Conversely,
when R4 is set to insert maximum resistance into circuit
the charging current for Cl is at its lowest level, but
against this is the fact that the lowest proportion of the
voltage on its negative plate is applied to TR1 base. Of
these two effects the first has greater precedence, and the
outcome is that R4 has a much lower control over the
length of the timing run than a first examination of its
value in conjunction with R3 would indicate. With the
prototype, the timing run was about 60 seconds when
R4 inserted minimum resistance and just over 4 minutes
when R4 inserted maximum resistance. Intermediate
settings of R4 produced intermediate timing periods.

When the unit has been completed, R4 should be set
to insert minimum resistance and the timer operated
over several timing runs. These will prove circuit
operation without having to wait too long for each
timing run to end, and will also help to ‘form’ CI1 if this
is a new component which has been in store for a long
time. R4 is the