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REACTION METER 

Australia $1 23  New Zealand $1 30  Malaysia $4 95  IR 99p (inc. V.A.T.) 



GLOBAL SPECIALISTS EQUIPMENT 

Retail •MailOrder • Industrial • Educational • Export 

LCD DIGITAL MULTIMETRES 
SPECIAL PURCHASE LIMITED PERIOD ONLY 
6220 Reliable 22 range hand hew 
and range signs 10 amp AC/TX  w,r-  iw  w  ,,,,,u). 
Model 6110 Also has range hold continuay butler and improved accuracy All 
models high quality rotary operation Resolution 0 1 milli volt 10 Micro amp 
0 1 ohm 

6220 1000v DC 0 2./10A AC/DC 600v AC 2meg ohm Was £55.95 NOW £42.95 
6110 As above plus 20mA AC/DC and improved accuracy Was £85.95 

THIS SPECIAL OFFER IS QUALITY WITH VALUE 

DD601 27 range push button 2A AC/DC  £39 95 
188m 16 range with Hfe checker 10 amp DC push button £43 SO 
189m 30 range with Hfe checker 10 amp AC/DC rotary  £69 95 

NOW £59.95 

Generators IUK c/p £1.001 
2001 1 HZ-103 KHZ sweepable function generator TTL /Sine 
Square/Triangle All facilities Mains  £89.00 
4001 Ultra Variable Pulse Generator 05 HZ-5 MHZ Every 
facility Mains  £109.00 
From m Counters NA  80P1 
MAX100 103 MHZ Counter Battery operated 8 Digit 30mV 
typical Bench portable LED  £89.00 
MAX50 6 Digit 50 MHZ Hand held LED  £56.00 
MAX550 2 range 6 Digit 550 MHZ hand held LED  £97.75 
PS500 500 MHZ prescaler for MAX50/ 100  £34.50 
Circuit Powered Logic Probes Pulser and Monitors (UK c/p 65p1 
LPI DTL/TTL /CMOS 10 MH7 100K ohm Pulse Memory 
£35.50 
LP2 CITUTTL /CMOS 1 5 MHZ 3006 ohm Pulse  £19.95 
LP3 DTL/TTL /CMOS 50 MHZ 5006 ohm Pulse Memory 

£55.95 
LMI All. B. 10. 12 14 & 16 Pin ICS Indicates Pins on/off 
DTL/TTL /CMOS/HTL Logic Monitor  £33.00 
OPI Digital Pulse Single shot or 1COpps  £58.50 

HAMEG OSCILLOSCOPES 
Rd' .  top quality scopes for Amateur and 

,ional (UK c/p .307. £3.00. Other £4.001 
307 Single trace 10 MHZ 5mV 05 micro sec Plus built in 
component tester 6 x 7cm display  £158.70 
(Optional carry case E1840) 
203 Dual 20 MHZ Trig to 30 MHZ 5mV 05 micro secs 
8 x 10cm display (replace model 312)  £253.00 
4)2-5 Dual 20 MHZ delayed sweep trig to 40 MHZ 5mV 
0 1 micro sec 8 x 10cm display  £402.50 
5)2 Dual 50 MHZ Delayed sweep Single sweep Delay 
line Trig to 70 MHZ 5mV 0 1 micro sec 8 x 10cm display 

£667 00 
Options 203/412/512 Viewing hood  £6 90 
Component tester 203.412 512  £46 00 
Carry case (state modell  £21 85 
Optional Probes (All mode/s) X £7.95 X1( £9.45 
01-X10E12.95 010o £10.50 

KEITHLEY PROFESSIONAL DIGITAL J AL 

MULTIMETER  CHECKERS 
Z UJES R   

UK sir,  58 
All feature auto test and 
matching. 
LTC NSA plus DC piairia-
metns  £111 55 
LUT plus F.E.T. multimeter 

£147 20 
LTC 10 plus mult£ b3 oo and 
sAiglsnoa lL iTnCje c$0to5r  semi co1n7duc- 
tor curve trace (use with 
scope)  EN• 45 

Model 130 25 range Easy to hold and use LCD 
DMM Size 7 x 3 1 x 1 5 
Ranges 
DC Volts 200mV-1000V 0 5°,) 100 micro volt 
AC Volts 200mV-750V 1'0 100 micro volt 
DC current 2mA-10AMP 1-2°). 1 micro amp 
AC current 2mA-10AMP ".) 1 micro amp 
Resistance 200 ohm 2('  . 5°). 01 ohm £102.35 

0  0 
0 0._.] 

SABTRONICS EQUIPMENT 
New reliable range ol DMM s and 
frequency computers with those 
extra facilities and competitive 
prices All battery operated 
(supplied) Except 5020A mains 
Optional mains eliminators available 
8 DIGIT COUNTERS 0 1 HZ to 10 HZ Res 
10mV sensitivity to 1® MHZ 

IUK  £1.001 
8110A 20 HZ-100 MHZ in 2 ranges 

£95.45 
8610A 20 HZ-600 MHZ in 3 ranges 

£113.85 
9 DIGIT COUNTERS 30mV sensitivty to 
1GHZ Resolution 01 HZ-10 HZ 
86108 10 HZ-600 MHZ in 3 ranges 

£125.35 
80008 10 HZ-1GHZ in 3 ranges 

£184.00 
FUNCTION GENERATOR (UK Up £1.001 
with mains adaptor 
5020A 1 HZ-200 KHZ Sine/Square/ 
Triangle/ T TC Ere() sweep Low 
distortion  £98.90 
DIBITAL MULTIMETERS Two LCD 
hand held - one with temperature 
range Also LCD and LED Bench 
models 
2035A 3',2 digit LCD hand 2A AC/DC 
20Meg ohm ETC  £95.45 
2037A As 2035A with -50 C to 
• 150 C Temp range 0 1 
resolution  £11)9.25 
2010A 3s, Digit LED Auto decimal & 
minus 10A AC/DC 20Meg ohm etc 

£95.45 
2015A LCD version of above £109.25 
c/o 2035/37A 65p All others £1.001 

1 „0 

VARIABLE REGULATED 
POWER SUPPLIES 
Mains operated regulated 
single meter (UK c/p £1.501 
24) 0/12-0/24V 1 amp  £35.00 
1545-15 volt 3 amp  £44.00 
423 0/12-0/24V 3 amp  £54.00 

SAFGAN PORTABLE OSCILLOSCOPES - 
Range of low C051 Dual Trace Scopes mains operated Made in UK to 
exacting standards Available as 10 MHZ 15 MHZ or 20 MHZ All feature 
5mV sensitivity 05 micro sec 6 4 x 8cm display (UK up £2.501 
014)0  Dual 10 MHZ  £194.35 
014)5  Dual 15 MHZ  £201.25 
01420  Dual 20 MHZ  £216.20 
Optional pint),  available (see Hamer) above) 

Options Touch S hold 
Probe for DMM s 

£14.95 
Battery eliminators 
(state model)  £0.613, 

POWER SUPPLIES  138 volt Output regulated 
11131 M operated (c/p E1.001 £11.95  DISCOUNTS Small and large quantity Discounts available for most products for UK and Export Your Enquiries Invited 

El) g5  ALSO STOCKED Range of chassis speakers and kits microphone, and public address equipment accessories .1( 

AMATEUR/CB 
KO MI 5 to 250 MHZ Dip meter 
6 ranges  £38.50 
SWR9 3-150 MHZ SWR • FiS 

£9.50 
SWR50 Twin meter SWR • Power 
1KW max  £13.95 
310 Single meter SWR • Power 
101N  £8.95 
ItOSWR/Power/FS,10/ 100W 

£11.95 
17) As 110 Twin meter £14.50 
175 SWR/FS/AE Match 
(40 MHZ))  £13.80 
175 As 175 • 0/5/50 Watt 
power  £16.95 
178 As 175 • 0/10/100W • MOD 
Scale  £19.50 
NM20 SWR meter Plus 20K/Volt 
19 range Multimeter  £28.95 
(Note SWR-Power ETC to 
144/150 MHZ) 
Just a selection of a huge range 
in stock - send for latest lists 
including professional ranges 

1=1 - IT 

LASCAR BENCH MULTIMETER 
Digit LCD Made in UK 25 ranges with basic 0 1". 

accuracy 2A AC/DC with 0 1 Microamp resolution 
1KV AC/DC 20Meg ohm ETC 
IM100£89.00 (UK c/p £1.001 
Also model LM2031 hand held model 2Meg Ohm 
2A AC/DC ETC £57.70 (UN cip65p1 

TV COLOUR BAR 
PATTERN GENERATORS 
PAL UHF and VHF Models 
All 220/240 V AC 
LGC3113 VHF 6 pattern  £143 75 
LCG3112u UHF 15 pattern  £221 OS 
LCG3112v VHF 15 pattern  £231 IS 
LCG31111 VHF/UHF 13 pattern £572 70 
MC101 UHF pocket colour  £162 SO 

LEADER AUDIO RF FM 
TV GENERATORS 

High quality mains operated 
equipment (UK c/p £1.56) 
LSG 16 RF Generator (matches 
LAG26) 5 ranges 100 KHZ-100 MHZ 
(300MHZ harmonics). Int/Est MOD: 
100mV 010, I 1 5% accuracy EN 25 
LOGEW FM stereo generator 
100 ± MHZ all facilities  Erli -II 

3111] 

AUDIO 
LAG26 4 range 20 HZ-20 KHZ Sine/ 
Square 5V o/p Distortion 0 5-1°C 

£73.60 
LAGI20A 5 range 10 HZ-1 MHZ Sine/ 
Square 3V o.'p 0 05-0 8°), Max 
Distortion Switched attenuator 

£146.00 
LAGI 25 Low distortion (0 02°»l 
version of LAG120A Plus 'Burst typt 
signals for Speaker test  £2T3.IXI 

LIA 7 
I 

AUDIO ELECTRONICS :Jrngeacr 
301 EDGWARE ROAD, LONDON. W2 1BN ENGLAND TELEPHONF 01 -724 3564 
At-SO AT HENRYS kADIO, 404 ,406 EDGWARE ROAD LONDON VO 

OPEN SIX DAYS A 1A,EEK • CALL ,N AND SEE FOR YOURSELF 

Order by Post with CHEQUES ACCESS VISA or Telephone your order 

FREE 
L.4(rUE0 

Send large SAE 
( 20p uK ) 

Schools, Compa 
etc. free on request.' 



WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 

ALL DEVICES BRAND NE W, FULL SPEC. AND FULLY GUA RRRRR 10 ORDERS 
DISPATCHED BY RETURN OF POST. TERMS OF 11111•1411111: ca meoniquti 
P.O.. OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND IDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
WELCOME. P&P ADD Slp TO ALL ORDERS UNDER£ 110. OVERSEAS ORDERS 
POSTAGE AT COST. AIR SURFACE. (ACCESS ord•ra by t•I•phon• widcomd. 

Export orders no 0A.T Applicable to U K Cusitorners only. Unless stated oth•rwls• 
ell prides ar• excl  of V A T Please add 15'; to total cost Including P 5 P. 

W. stock rn•ny mor• It•rna. It pays to visit us. W. ar• •ituated behind W dford Football 
•round. 4••rizet Und•rground BR Station: Watford High Stroll. Opel Monday I. 
Saturday 949 •m-4.40 pm. Ample Fre. Car Parking epac• available 

POLYESTER CAPACITORS: Axial lead type (Values are in nn 
44141V: 1nF, I n5, 2n2, 303, 4,17, 508 11p; 100, 15n, 18n, 220 120; 33n, 47n, CifIn 16p; 100n, 1500 
2501 220n Up; 3300 42p; 4700 52p; 680n oso: 102 Up; 202 Up 407 Up. 
INV; 10nF. 12n, 100n lip; 150n, 2200 170; 330n. 470n 34p; 6110n Up; 10 42py 125 41Ip I 202 
48p; 407 Sip. 

POLYESTER RADIAL LEAD CAPACITORS (2S•V) 
IOnF, 15n. 22n, 27n Sp; 330, 47n. Un, 1000 7p: 150n, 520n 11913300, 
4700 17p4 650n 111p; toF  ; 105 Up; 202 411p. 

aLterftoLvne CAPACITORS: (Values are in on sow: 10 Up; 47 Up; UV: 0.47.1.0. 
1 5 2 2, 3 3 Spy 4.7 110; 6 8, 10100; 15, 22 12p; 33 dip; 47 12P; 100 19P1 10 07 70P- WV: 47 1214: 
68 29p; 220 242; 470 32p; 2200 Np. 40V; 4 7. 15, 22 Op; 3300 9110; 4700 1250. 25V: I 5, 6 
10, 22 Op; 33 9p; 47 Sp; 100 11p; 150 120; 220 ISp; 330 22p; 470 25p; 680, 1000 340; 2200 9/19; 
3300 762; 4700 92p.  ; 40, 47, 100 Op; 122 122; 220 13p; 470 Up; 580 Up; 1000 27p; 1500 RP; 
2200 3143; 3300 742; 4700 7110. 
TAG-END TYPE: 70V; 47000 245p. 64V; 3300 1115p; 2200 1392.  ; 3300 1540; 2200 11111). 
44V ; 47000 1110p. UV ;ono lap: 3300 116p ; 2500, 22001100. 15,000 3450 

TANTALUM had Capacitors I POTENTIOMETERS: (ROTARY) 
35V: 0 ho. 0 72, 033 150; 0 47,  Carbon Track. 0 215W Log & 0-SW 
ON, 1 0, 1 5 16p; 2 2, 33 Up; I Linear Vslue. 
4 7, 6 I 220; 10 21p. 16V; 22,  5000,1 KA 24 (Lin. only) SIng1•11, 
33 160; 4 7, 6 5, 10 111p; 15 Up;  54-2 IO single gang  tip 
22 311p; 33, 47 440; 100 750.  54-2 Ma single with DP switch 71110 
11V; IS, 22 Nip; 33,  47 Up; 100 15p.  54-2 M n double gang  116, 

MYLAR FILM CAPACITORS 
III9V: InF, 2n, In, 4n7, ton So; 
15nF, 22n, 300, 40n, 47n 7p; 56n, 
100n. 200n Sp. 4700/NV I2p.   

MINIATURE TYPE TRIMMERS 
4 6pF, 2-10pF 220; 2-250, 54115 0 
30p; 10-880E 35P. 

VAT 

Teach-In 11 all parts 
avallabbr. 

COMPRESSION TRIMMERS 
3.400F, 10-50oF 2110; 20-250oF 200; 
100-5100F Sip; 403-12500F ap. 

POLYSTYRENE CAPACITORS 
10 0 to inF Sp; 1 5nF to 12nF 116p. 

SILVER MICA: 2pF, 33, 4.7, 
II 8, 8 2, 10, 12, IS, 18, 22, 27, 33, 
39, 47. 50, 56, 68, 75, 82, 35, 100, 
120, 150, 180 152. 200. 220, 250, 
270, 300. 330, 360. 390, 470, 600, 
SOO, 820 2Ip. 1000, 1200. 1500, 
2000 302. 3300, 4700  Nip.   

CERAMIC CAPACITORS: 50V 
O.50F to tOnF 4p; 22n to 100n 7p. 

EURO IIIREADOOARD £5.211. 

SLIDER POTINTIONETER 
0-215W log and linear values 6Ornm 
640-5004 0 sing!. pang  Up 
10K (1-5001( (1 dual g•ng  1101 
Self Slick Grsde•1401 Bezel•  UP 

PRESET POTENTIOMETIRS 
Vertical & Horizontal 
0-I W 50 0-54/10 Mirdstur•  7p 
0-25W 1000-3 3M0 Hods  1110 
0-26W 200 I1-4 IMO Van  ISp 

RESISTORS: Carbon Film, High 
Stability, Low Noise Miniature 
Tolerance 5%. 
Rang.  Vol. 1-99  100+ 
1112-4M7  (24  2p  IP 

eW /0 2-4M7  El/  20  IP 
1W 102-10.4  (l2  Sp  Ip 
2% Metal Film 1)0-1M Sp  40 
1% Metal Flim 510-1M 52  60 
100+ price applies to Resistors of 
each value not rnlimd. 

TGS MI or 1113 gas and smoke 
NOUN 5710. Socket for *bays 410. 

VOLTAGE REGULATORS* 
IA  703  
IV  7805 1459  7905  2202 
12V  7812 1452  7912  2209 k 
I5V  7815 1452  7915  2209 
15V  7818 145p 
IA  10220 Plastic Casing 
5V  7805 SOp  1905  5513 
I2V  7812 SOp  7912  5SP 
I5V  IBIS 502  7915  55p 
I5V  7818 5112  7918  552 
Sly  7824 Sip  7924  S52 
101ImA 1092 Plastic Casing 
5V  78105 309  79L05  60p 
8V  78162 302 
8V  75182 302 
I2V  7802 340  79112  M- P 
15V  78L15 300  781-15  Nip 
CA3085  99 LM3264  241 78140645V/IA 
LM300H ITS LM3274  275  NI 
LM305H  1411  LM723  35 711HG SA +IIV 
LM3010(  135 TA A550  Si to +25V  IN 
LH3: IK  3541 TBA625B 75 7OHG SA -2 25 
LM3234  US TDA1412 114 to -24V  4154p 

JACKSONS VARIABLE 
CAPACITORS 
DIllcon  0 2 3115pF with 
100,3002F  22Sp slow motion 
500pF  23/p Drive  41110 
81 Bell Drive  00 208/178  4352 
4511/DAF  11152  - " with .1°0  
DI•1 Drive 4103  motion drive 4952 
1 1/341  C804-5 0 10 15 

' 25 50 pF  2750 
Drum 54mm  590 100, 150pF  3520 
0-1 -3650F  350P .1.' 3 a 310pF 7252 
00 6 305pF  113.1p 00 3 • 25pF 575P 

DISCO COILS  RDT2  1452 
'DP' VALVE TYPE RFC 5  140P 
Range 1 to 5 Si.. RFC 7(111mH)1600 
Rd., Yl. Wht.122p IFT 13; 14. 15. 
4-7 B.Y.R.  IIIIp 16; 17  120P 
I'S Green  1511p IFT111/1 4 135p 
'T' 1 to 5 Bi.. 71.,  IFT 15/465  1520 
Rd., Wht.  11410 TOC 1  1250 
B9A Valve Holder MW5FR  122p 

Up MW/LW 5FR 1540 

VEROBOARDS I-
clad plain 

x 35  73p  52p 
2 x V  830  - 

x 351"  " 9853p0  79p 
44 17"  326p 2110 

4  17"  425  - 
Pat. 431100 Pins  SOP 
Spot Face Cutter 111110 
Pin Insertion Tool 

'Up 

COPPER 
clad boards 
Fibreglass 
6 x 6"  96p 
▪  12' 1 W 

• 5 x • Ings 

Ferric Chlo-
ride 1 lb. 
Anhydr. Rip 

Dab o Pang's, 

OPTO 
ELECTRONICS 
LED. plus clips 
111201 Red  12 
TIL211 Gm  n IS 
TIL212 Yilloo  116 
2" Red  14 
2"Yellow Groan 15 
Squ•r• LED  29 
OCPI  126 
ORP12 
ORP61 
245777 
TIL100 
7 Sorg Displays 
TIL.321 C An 5" 111 
TIL31111C Cth 5" 111 
DL704 C Cth 3" 09 
DL707 C.A. 3" RI 
D1747 C.A. 4̂ NS 
F413357 or 500 110 
MAN3440  176 
3" Groan C.A. 1110 
TIL32 Inf. Red  52 
TIL711 detector  54 
Bargraph Red. 
Tan segment nso 
LCD DISPLAYS 
31 Digit  554Ip 
4 Digit  75110 
• Digit  115110 

SWITCHES 
SLIDE M N:  TOGGLE 2A 250V 
IA DPDT  140  BPST  33p 
IA DP cloff.  lip  DPOT  440 
SA DPOT  13p  SUS-MIN 

TOGGLE 
PUSH BUTTON  IIP ch•ng•ovw 811P 
Latching or  11P3T on/off  541p 
Momentary.  , DPDT 6 tags  7SP 
SPST ClOver 990  DPDT cion  Up 
DPDT C/Over 1452  DPDT Ellas•d 146p 

SWITCHES Mlniatur• Non•LockIng 
Push to Make 1SP  Push to Break IN 
ROCKER: SPOT on/oft 10A 250V  220 
ROCKER: Illuminated DPST 
Lights wh•n on: 10A 240V  ISp 
ROTARY, (ADJUSTABLE STOP) 1 pole/ 
1-12 way 204-6W, 302-4 W. 40/2-3W.  4Sp 
ROTARY: Mains 250V AC, 4 Amp  040 

!i 

OIL SOCKETS (Low Profit.- Toms) 
11 pin Sp; 14 pin 111p; IS pin  111 pin lip: 
00 pin Up; 24 pin Up; 28 pin 211p; 4001n Sip. 

DIODES 
AA121  22 
BA100  IS 
1121211  12 
BY127  12 
CR033 no 
OAS  II 
0A47  1 
OA70  1 
°Ali)  1 
0A111  1 
0A115  1 
0A110 
0A91 
0A1111 
05200 
0A202 
4514 
NON 
44001/2 
44003 
4400415 
144461117 
44145 
$44 
3A/100V 1 
3A/400V 
3A/1100V 1 
3A/1000V 311 
11A/400V 50p 

We  stock  a 
erld• ••laction 
of  Electronic 
Book• and 
Magazines 

Rang. 2V7 to 
39V  400n1 W 

80 sack 
Range 3V3 to 
33V. 1 SW 

15p each 

NOISE 
Diode  195 

BRIDGE 
RECTIFIERS 
(plastic case) 
I AISOV  28 
1/11100V  U 
1A1200V  U 
1A/400V  29 
1A:100V  24 
IA- SOV  21 
2,141200V  64 
2A1400V  46 
1A/600V  45 
6A/100V  13 
111A 1400V  Si 
1041 ,200V 212 
10A 600V 315 
25A,200V 215 
25A NOV 395 
BY164  Si 
VM111 OIL  SS 

DIAC 
512  21 

SCRs 
Thyriators 

IA 100V  42 
SA 400V  44 
A NOV  48 
11.1 NOV  60 
13A 400V  73 
SA 1100V  99 
12A 100V  70 
12A 100V  It 
12A 800V 188 
15A'700V 150 
244444  130 
005062  3: 
245064  3 
BT105  154 
C10110  Si 
TIC44  24 
TICAS  25 
TIC47  3$ 

TRIACS 
SA/100V  48 
3A/400V  Si 
IA/100V  66 
SA/400V  69 
SA/600V  110 
11A/100V  75 
12A/400V  52 
12A/1100V 131 
1eAr100V 103 
16A 400V 105 
25A 400V 185 
255 800V 2145 
25A 1000V bile 
30A 400V 525 
72800013  125 

TTL 74 
(TEXAS) 
7400  11 
7401  11 
7402  11 
7403  14 
7401  14 
7405  85 
7406  111 
7407  es 
7408  16 
7409  16 
7410  14 
7411  U 
7412  25 
7413  24 
7414  El 
7410  2$ 
7417  25 
7420  IS 
7421  26 
7422  26 
7423  22 
7425  II 
7426  so 
7427  22 
7428  211 
7430  16 
7432  211 
7433  17 
7437  22 
7438  27 
7440  17 
7441  N 
7442  n 
744,3  11111 
7444  n 
7445  OS 
7446  55 
7447  Si 
7418  59 
7450  II 
7451  15 
7453  IS 
1451  15 
7460  15 
7470  30 
7472  35 
7473  35 
7474  25 
7475  44 
7470  35 
7480  45 
7481  125 
7482  70 
7483  SO 
7484  118 
7485  IS 
7486  21 
7489  205 
7490  28 
7491  45 
7492  n 
7193  36 
7494  34 
7495  M 
7496  45 
7497  125 
74100  55 
74104  54 
74105  55 
74107  32 
74109  35 
74110  40 
74111  51 
74112  175 
74116  111 
74118  Si 
74119  MI 
74120  75 
74121  36 
74122  41 
74123  Si 
74125  42 
74124  44 
74121  42 
74132  45 
74136  3$ 

74141  71 
74142  190 
74143  2511 
74144  259 
74145  70 
74147  51 
74148  75 
7441,r1 65 
1  45  
74153  45 
74154  75 
74155  75 
74156  75 

;4 9 
411;7  45 

99 
74160  60 
74161  SO 
74162  62 
74163  64 
74164  64 
74165  62 
74166  SS 
74167  185 
74170  168 
74172  290 
74173  65 
74174  72 
74175  72 
74175  55 
74177  75 
74178  95 
74179  68 
74180  55 
74181  140 
74182  75 
74184  RI 
74185  99 
74188  211 
74190  75 
74191  75 
74192  7111 
74193  45 
74194  7: 
74195  55 
74190  45 
74197  55 

74LE 
L300  12 
LSOI  13 
L302  14 
L303  14 
LSO/  IS 
LSOS  15 
LSO6  10 
L309  15 
L310  IS 
L311  15 
LS11  15 
LS13  39 
LS14  44 
LS15  15 
L320  IS 
LS21  IS 
L522  IS 
L326  IS 
LS27  IS 
LS7S  Si 
L330  IS 
LS32  IS 
L533  16 
L537  16 
1.538  14 
1540  16 
L542  3: 
LS47  4 
L351  15 
1554  15 
LOSS  30 
L373  25 
L374  25 
L375  28 
1578  20 
L376  24 
LS83  50 
LS85  70 
LS86  IS 
1590  35 

Translators 
AC12S  35 
AC121/7  25 
AC125  29 
AC141/2  30 
AC176  28 
ACY17/18 70 
ACY19/20 75 
ACY21/22 75 
ACY25  75 
ACY39  Si 
AD149  71 
ADI61/2  IS 
Ant/ 
AF139  46 
AF176  75 
AF239  75 
BC107  IS 
BC107B  12 
BC108  14 
BC108B  12 
BC108C  12 
BC109  16 
8C109B  12 
8C109C  12 
BC140  30 
BC112 3  30 
BCI47  9 
BC1478  10 
BC148 
13C14813  10 
BC148C  10 
BC149  9 
13C149C  10 
BC153 4  27 
BCI51 8  10 
BC159  11 
BC160  45 
BC167/8  111 
BC169C  IS 
BC170  15 
13C172/3  II 
0C177/8  126 
BC179/61  25 
BC182/3  IS 
13C184  19 
BC1821:  10 
BC1113L  10 
BC1114L  10 
BC1S7  26 
BC2I2/3  II 

1591  10 
L392  36 
L393  34 
L395  45 
1596  121 
1S107  43 
L3109  30 
LS112  30 
L5113  40 
L3114  35 
L3122  44 
L5123  SS 
13124  111.1 
13125  30 
18126  311 
L3132  4$ 
1.5135  U 
13136  35 
13130  311 
13151  26 
L3153  311 
15155  39 
13155  311 
LS157  3.5 
13158  31 
L3160  41 
LS181  41 
LS1S2  41 
15163  41 
L3164  41 
LS165  145 
L3166  115 
LS170  170 
L3173  72 
13174  71 
1.3175  Si 
13111  130 
131113  275 
13191  SI 
13192  58 
L3193  55 
13194  40 
L3195  44 
L3196  55 
115107  SS 
13221  60 
1.5240  le 
13243  OS 
13243  1115 
1.3244  SO 
13045  IS 
13251  45 
L3253  411 
L3257  45 
LS2S6  46 
LS259  Si 
LS261  191 
I. 0266  VI 
LS273  N 
15770  81 
5280  MO 
1S M  45 
LS290  Si 
L0293  46 
LS295  215 
LS998  130 
LS299  120 
LC1'11  270 
t S365  37 
LS166  37 
LS367  37 
LS368  N 
LS373  75 
1.0374  75 
115375  4$ 
LS377 
LS378  OS 
13390  144 
LS393  148 
LS399  230 
10668  19$ 

CMOS 
4000  14 
4001  14 
4002 14 
4006  OS 

BC212L  IS 
BC213L  II 
BC214  10 
BC214L  le 
13C236  88 
BC237  14 
13C30713  15 
BC30813  14 
BC327/3  IS 
11C336  Ii 
BC44I  14 
11C461  34 
BC477  46 
SC3111/7  Ii 
O0547/8  14 
BC549C  14 
SCS57/8  15 
110519  15 
BCY70/71  16 
BCY72  36 
150131/2  44 
110133  Ii 
113135  4$ 
1113136/7  45 
110138/9  45 
150140  45 
50144/5  IN 
81)205  110 
80214  115 
130245  192 
13 03711  70 
13 0434  SS 
50511  It 
508955  55 
190696A  55 
BOYS.  155 
BF115  30 
BF167  20 
BF1110  35 
15E194/5  12 
6E196/7  12 
BF191/9  Ii 
BF200  341 
BF224  21 
6E244 ,5  28 
15F2448  30 
BF256 
8E257 8 
SF259 
BF274 
5E336 

39 
32  0C44 
35  0C45 
42  0070/71 
411  0072/74 

4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
Asa° 
4031 
4032 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4048 
4049 
4050 
4015 
4052 
4053 
4051 
4055 
4056 
4058 
4060 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
4161 
4410 
4411 
4412 
4433 
4501 
4502 
4503 
4507 
4508 
4510 
4511 
4512 
4514 
4515 

4007  18  4561  75  1M1458 
52  4518  42  LM2917  195 
75  0519  21  LM3900  44 
48  4520  75  LM39094  75 
15 
16 
34 
75 
46 
32 
43 

42 
It 
76 
es 
21 
IS 
19 
130 
38 
58 
77 
Si 
170 
125 
1115 
95 
271 
115 
115 
215 
59 
78 

71 
IS 
75 
7S 
SS 
36 
30 
71 
71 
78 
126 
121 
125 
4115 
so 
ts 
30 
319 
22 
20 
25 
20 
25 
24 
21 
60 
26 
21 
59 
70 

43 
161 
90 
90 
320 
IS 
95 
99 
725 
695 
500 
770 
21 
50 
50 
40 
209 
68 
68 
79 
185 
195 

Ii 

US 
KO 

UNEAR IC's  225 

35 612525.4.  246 709C 6 pin 
02 

753 8 Pln  45  M253.41A  125 741 8 pin 

7104 

748C 8 Pin 

747C 14 oln  75  MC1303  825 

1111 
733 

..". uctsgs  1118 •", MC1310P 
.1.4 IAC1304P  2110 

;L. MC1469  150 52 

21141-3004  RI •.• MC1494 174  MC1495  52 
810 

21141-200  194 
4116.2004  08  MCI496L 

22"  A:11113n1  394 
402 MC3302  70 2716-5V 

2708 
9400C3  220 Si 1St 
AY-1-1313A  NO ,M,53,34.2 

22  MC3401  126 AY-1-1320  225 rv,-33 .ft-'  125 

A" .5,51 IN  HC3403 
AY-1-5050  02 

110 

Ay-34500  ne INCF11040 
AY-3-1270  846 MC340,  138 

97 
AY-3-8910  525 M.".0328  635 
AY-5.1224A  2M . Mft'530,  131 
AY-5-1230  411111, M45387414  471 

7111 NE560 

AY-5-1317A  NG NE529  225 

70 L1LLI-Nmmm,4i33331399:611:0045,0 

111111111:::  NNNNN EEEEE 55555655'16115 215 

111 EAA3035 11112 
16 

CCAA303511:  55 
315 

.11.: NNFE,541e52  215 

CA3019 

415 
CA3020 

420 CCAA30213573 A CA3035  _In NE564 120 
CA3036  Ill 4F5136  155 

C:354 57 171 NE667  155 C 304  III  
CA3046  IBS NE570 

71 NE571 
..22 RC4136D  NI CA3048 

732014 iiAAA86504,0; 

2AA3035 155 59 ,.••.•• S506B  240 
'"4; i SA B3209  425 

CA30001  "1341.133210  275 
CA3081  HI 
CA30891 CA3090/40  rmi  s5Gp86342092 575 

255 
IN  8476477 

215 N  TTAADAis0021 ccA3A3 113023  
CA3140  an TTIBSAA.5152000  159 CA31110  76 
CL71011  134 

171 
1011 cCuose1.7107cc  

1150  84 CM7205 
CM7207 ire: T A 0  79 TBA:;5 95 
CM72I5 
C617722116655  19141 TDA1004  294 

TL061 CP  4 

115 C1447217A  7n7115 TT013/1Arnacen  

Li- CC4F MM33 55775' 2 92 5 45 N TDA1024  100 

571 

45 TDA2020  0211 

11,44F3151  N TDA9030 90  324 4) 

LM30IA  24 34 1.1.43081  47N: TTTLLL0000647:ccpp  
100 

11-1.4M 3311891  95 71074C4 2S 
290 T1.063C4  75 
45 TL0114C4  91 

i_ 
L k4k1,2394 

14 UA M70  176 
LM348 " UAAI003  13S 
LP.4349  4155 XFt72041  311 
1M351 
154379  365 

es LM380 
LM3814 151 
LA1382  130 

2. 24425E 

Ill4r zst'zz2 4444:C221:P3 U 
350 L144143,433134 

15138 38 97 Up Z4426E  300 L   N 241034  204 

BF5114  Li 
BF451 

BFR30/40  23 
BFR4I  n 
BFR711  23 
BER80/81  24 
BFR98  IN 
BFX29  21 
BFX134  25 
BFX85 86  28 
BFX87-8  21 
BFY50  23 
11E751/52  23 
IIFY56  32 
BEY114  31 
8E161  120 
BRY39  441 
153X20 25 
037135A  25 
BU105  171 
BU205  109 
BU208 SN 
(421  256 
MD11001  250 
M3400  159 
613401  175 
M32955  N 
MJE340  54 
MJE370/71 IN 
MJE21155 
MJE3055 75 
MPF102 SI 
MPF103'104 ss 
6190158 38 
MPF106  411 
MPSA05  a 
MPSA06 25 
MPSA12  31 
MPSA55 
MPSA 56  311 
MPSA70  25 
MPSUO6  55 
0C23/21) 170 
0C211  136 
0C35/36 125 
0C41/42  1211 
0C43  56 

121 
40 
IS 
SO 

0075/76  541 
0081  111 
0C42  134 
0013 84  411 
0C140  110 
0C1701  55 
0C200  6$ 
TIP29  34 
TIP29A  35 
TIP29B  NI 
TIP29C 
TIP30  411 
TIP30C  54 
TIP315  45 
TIP31C  is 
TIP32A 
TIP32C 
TIP335  55 
TIP33C  70 
TIP34A  74 
TIP34C  U 
TIP3SA  1110 
TIP35C  155 
TIP36A  174 
TIP313C  119 
TIP41A  N 
TIP41B  118 
TIP42A  09 
TIP4213  75 
TIPI20  911 
TIP121  11 
TIP142/7 126 
TIP2955  IN 
TIP3055  is 
TIS43  32 
TIS44/45 
TISUA  SO 
11590  30 
71391  32 
VK1010 SI 
VK1OKM  53 
V441)AF  75 
VISO6AF 
V1003AF  1115 
ZTX107/6 11 
ZTX109 II 
ZTX300  13 
ZTX301/2  16 
ZTX303  25 
ZTX304  17 

ZTX314  25  244056  II 
ZTX324  35  244041/2  10 

34 IZTTTXxx550001002  113445 222444438440527917  77: 

ZTX503  IS  245172  IS 
ZTX1104  26  245179  115 
ZTX53I  26 

25419587 23  2211930515 51 2745 245478  Se 
ZTX551)  21 

245485  38 Ii 

2244670969*  19   245642  750  
II  245777  45 

2244970186   245027  32  33 
241131'2  24 I 2SA7I5  66 
2r41707  ss  25C49S6  79 
2,2 4,411n1163047101 8/A5 2451  222sSsc:11103101:8 42.1 

242220A  25  2SC1307  221 
2422214.  25  2SC11417  55 
242222A  25  2SC1678  144 
2112369A  17  20C1923  N 
242616  II  2SC1945  221 
242904 5  28  2SC1953 
242905A  21  2SC11157 
242906 7  25  20C1969  198 

2SC2028  15 
20C2029  200 
2SC2078  175 
2SC2091  IS 
2SC23I4  IS 
2SC2166  ISO 
23C1679  190 
2313234  75 
341213  112 
34140  112 
40311  80 
40313  125 
40315  68 
40316  85 
4036112  SO 
40408  95 
40411  250 
40447  15 
soma  se 
40694/5  SO 
40603  so 
40673  55 

2429260  IS 
243053  26 
243054  Si 
243055  44 
243442  145 
243563  15 
24370213  IS 
243704'5  111 
243708/7  15 
24108 9  16 
2437101  IS 
243771  179 
243772  155 
243773  275 
243819  22 
243820  45 
243822/3  55 
2143866  115 
243903/4 118 
243905  15 
243906  17 
244037  116 
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MUSICAL 
MICRO 
24 TUNE 
DOOR BELL  
BUILD THE WORLD FAMOUS 

CHROMA-CHIME 
Give your friends a warm welcome. Yes, think how 
delighted and amazed they will be to hear the 
musical Chroma-Chime play when they press your 
button! 

The Chroma-Chime uses a microcomputer to play 
24 well-known tunes. The kit is simplicity itself for 
ease of construction. Absolutely everything needed 
is supplied, including: 

* Resistors, Capacitors, 
Diodes, Transistors, 
I.C. Socket and all hardware 

*Texas Instruments TMS 
1000 microcomputer 

* Comprehensive kit 
manual with full 
circuit details 

Ready built version also 
available. Special otter price , 

£15.95 incl. p&p. 
Plays 24 well-known tunes including: 

Star Spangled Banner, William Tell Overture, 
Greensleeves, Rule Britannia, 
Colonel Bogey, Oh come all ye faithful, 
plus many other popular tunes. 

* No previous microcomputer experience 
necessary 

* All programming retained is on chip ROM 
* Fully guaranteed 

* Ideal present any time 

1 Cat 

,  - MP0027A Micro-computer chip available separately 

d required. Full 24 tune spec device hilly guaranteed. 
T Pvs unsque ch.p can be used not onry ,u, eiet iron, .1 .... naney 

Dul to, other protects requrring muS.Cd, otli Nt 
NO M  * Mo ut b us  Aiseme 

Aropermereellimfteme  Public Aden- etc  £4  05  . •,w 
or 3 fOr £12.50 incl. p& p.   

TMS 1000N 

ALL CHROmATRONiCS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE 
PLEASE ALLOW 7-21 DAYS TOR DELIVERy 

min   

Please send me  EE 12 81 

TO CHROMATRONICS RIVFR WAY HARLO W ESSEX 
NAME 

ADDRESS 

I enclose cheque/PO value    
or debit my ACCESS/BARCLAYCARD account no 

ignature   

S l n a rt i niM a n I C : 

786 

The firm for Speakers 

Just 5° P will bring you the latest Wilmslow Audio 

80 page catal ogue packed with pictures and specifications 

of HiFi and PA Speaker Drive Units, Speaker Kits, 

Cabinet Kits.... 

1000 items for the constructor. 

CROSSOVER NETWORKS AND COMPONENTS. 
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP 
DISCO CABINETS - PLUS MICROPHONES - 
AMPLIFIERS - MIXERS - COMBOS - EFFECTS - 
SPEAKER STANDS AND BRACKETS - IN-CAR 
SPEAKERS AND BOOSTERS ETC. ETC. 

* Lowest prices — Largest stocks * 

* Expert staff — Sound advice * 

* Choose your DIY HiFi Speakers in the comfort 
of our listening lounge. 

(Customer operated demonstration facilities) 
* Ample parking * 

* Access  Visa  American Express accepted 

L The fir m tor Speakers 0625 529599 

35/39 Church Street, Wilmlsow, Cheshire  SK9 lAS 

Lightning service on telephoned Crecla card orders' 

NEWCOMERS START HERE! 
HOW TO BUY AND INSTALL 
A CB RIG. WHICH RIG TO BUY 
IN OUR UN :, CH4E..CKoLuISiT.. 1 

d.,.4.. SPECIAL,mULT,I..1-.R;G:RE!I._EW. 

Na.•- •  - -..  ,  
IFi liF  

t '' ; - 0 13M V 

:k  •y O'' -....,..   .........,...opp 4-° 
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inapid 
TElectronics 

Tel: 0322 863494 
Hi//croft House 
Station Road 
Eynsford Kent DA4 OEJ 

TTL 

7100 
7401 
7402 
7103 
7401 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

11 7416 
11 7417 
12 7420 
14 7421 
14 7422 
17 7427 
25 7428 
26 7430 
15 7432 
16 7433 
14 7437 
U 7431 
SI 7440 

24 
35 
29 
29 
is 
so 
so 
1$ 
28 
15 
25 
27 
27 
27 
17 
19 LS76 
18 1.371 
111 LS78 
15 13113 
111 1585 
14 L586 
16 LS90 
16 1592 
16 1593 
38 LS95 
40 LS915 
80 LS107 
16 LS109 
30 LS112 
25 L5113 
25 LS114 
27 IS122 

7442 
7444 
7448 
7447 
7448 
7480 
7451 
7453 
7454 
7460 
7472 
7473 
7474 
7475 
7476 

44 
81 
65 
46 
SO 
16 
16 
1$ 
IS 
16 
21 
28 
21 
38 
38 

7480 
7182 
7483 
7485 
7488 
7489 
7490 
7491 
7442 
7403 
7494 
7495 
7496 
7497 
74100 

46 
70 
SS 
75 
25 
IU 
21 
41 
48 
• a 
so 
so 
45 
129 
88 

74107 
74105 
74121 
74122 
74123 
74125 
74125 
74132 
74141 
74145 
74147 
74148 
74150 
741113 
74164 

38 
32 
28 
45 
48 
46 
48 
48 
SS 
es 
149 
71 
71 
48 
75 

74155 
74156 
74157 
74160 
74161 
74162 
74163 
71164 
74165 
74167 
71170 
74173 
71174 
74175 
71175 
1.5197 
LS22I 
15240 
15245 
13242 
15213 
L5244 
1-$245 
15247 
15251 
15257 
15258 
15259 
15268 
LS273 
LS279 
LS283 
4502  70 4529  151 
4503  50 4512  95 
4507  38 4534  4115 
4000  200 4538  110 
4510  65 4543  III 
4511  50 4549  3114 
4512  70 4553  295  
4514  180 4555  45 
4010  hag 4556  45 
4516  75 4559  394 
4518  45 4560  199 
4520  76 4564  45 
4521  21111 4515  " 
4526  111 4724  144 
4527  Ile 
4528  75 

60 741/1  75  * * * * * * * * * * * * * * * * * * * * * * * * 
60 74179  GS  *  * 
43 74180  GS  *  COMPONENT KITS 
GO 74181  135  * 
56 74182  75  * An ideal opportunity for the beginner or the more ea. * 
611174190  70  *perienced constructor to obtain a wide range of com- * 
54 .74191  75  yponents at reduced prices. 
64 1 74192  78 _7_ eW 5% Resistor Kit. Contains 10 of each value from W 
64 .74193  65  w. 1.7010 IN (650 resistors)  4111p * 

* III , 74194  70  Ceramic Capacitor Kit. Contains 5 of each value from 220 * 
145 , 74195  63  *to 0-01 (135 caps.)  37•94. 
65 • 74196  63  *Polyester Capacitor Kit. Contains 5 of each value fromj; 
55 1, 74197  63  4,0.01 tO 1µF (65 ems.)  5759 N ail_ 
741741 M  95  M Preset Kit. Contains 5 of each hor. value from 1000 to w 
$5174199  95  _II* (total 65 presets).  4125p * 

' Nut and Bolt Kit. Total 300 items.  141P t 
25 6BA , bolts  25 4BA i" bolts  w 

*  25 6BA 1" bolts  25 413A 1," bolts  * 
*  50 6BA washers  50 4BA washers  * 
*  508BA nuts  504BA nuts  * 

Ls T n.  I-S21  
LS22 

LSOO 
1501 
1502 
LSO3 
LSO4 
L505 
LSO8 
LSO1 
LSIO 
1511 
1512 
1513 
LS14 
ISIS 
1520 
CMOS  4017  45 4036 

4018  SO 4039 
4000  14 4019  35 4040 
4001  17 4020  50 4041 
4002  14 4021  65 4042 
4006  GS 4022  76 4043 
1007  17 4023  11 4041 
4008  $8 4024  40 4046 
4009  30 4025  18 40/7 
4010  35 4026  94 4048 
4011  14 4027  30 4049 
4012  17 4028  SS 4050 
1013  30 4029  75 4051 
4014  60 4030  35 4052 
4015  564031  17514053 
4011  3014034  17614054 

UNBAR  CA31130E 
CA3162E 

709  46 CA3189E 
741  14 ICL71o6 
748  35 1C18038 
AY-1-0212 IISS 11CM7555 
AY- i-1313 676 15351 
AY•3-1270 144 LF351 
AY-3-8910 7115 1E356 
AY-3-8912 625 LMIO 
CA3046  60' LM301A 
CA3080  70 LM311 
CA3089  215 Lm ,j, 

CA3090A0375 LM324 
00 LM339 
4$ LM3411 

13 L526 
14 1027 
14 LS30 
14 LS32 
15 LS37 
IS 1.538 
16 LS40 
16 LS42 
16 LS47 
16 LS48 
15 LS51 
25 LS55 
48 1.573 
15 11574 
15 1$75 

CA31306 
CA3110E 

PI 13123  U 13150  a 
a LS125  II 14161  52 
24 1-5126  39 15162  M 
SO LS132  45 LS183  a 
76 LS136  20 13161  511 
25 LS138  15 13165  1211 
35 LS139  31 15100  65 
38 15145  75 15170  175 
35 L5147  111 15173  75 
45 1.51411  IS 13174  1111 
115 LS151  45 15175  60 
45ILS153  48 15190  SS 
36115154  1211 15191  55 
31115155  45 15192  SS 
30 1LS156  45 15593  511 
341 115157  35 13195  SO 
42 LSI58  311 LSI96 
285 1055  115 4082  20 
255 1059  180 4085  GS 
SS 4060  65 4086  GS 
75 4063  110 4089  1* 
55 4066  35 4093  38 
m 4067  3,5 4094  148 
55 40613  18 4095  29 
70 4069  18 4097  345 
70 4070  11 40138  SS 
55 4071  15 4099  92 
25 4072  15 40106  511 
28 4073  211 40109  11111 
66 4075  26 40163  1811 
70 4076  GO 40173  11111 
50 4077  21 40175  160 
114 4081  18 40193  128 

1811 LM358 
150 LM377 
290 LM380 
790 LM381 
320 111382 
$5 LM386 
45 LM387 
85 LM393 
90 LM709 
395 LM710 
25 1114725 
7111111733 
85 114741  14 1465.44 
dl 1111747  75 146555 
SI 161748  35 146556 
99 1141458  411196565 
BC237 
BC2311 
BC306 
BC237 
BC328 
BC337 
15C338 
BC477 
BC178 
BC479 
BC517 
13C547 
BC548 
BC-5411 
BCY70 
BCY71 
ICY 72 
B0115 
BD131 
80132 
50133 
BD135 
BDI36 
50131 
13D138 
50139 
BD140 
50204 
130206 
80222 
13E180 
BF182 

IN 15353  ISO 
*I LS365  3111 
94 LS366  38 
MI LS367  38 
80 L5368  541 

15373  ell 
1141 LS374  IN 
126 15375  50 
75 LS377  111 
44 LS378  79 
49 LS390  75 
45 LS393  75 
95 15399  7211 
25 15541  135 
N 10670  175 
ss 
45 

TRANSISTORS 

ACI25 
AC126 
AC127 
ACI28 
ACI75 
AC187 
ACIMI 
AD142 
AD149 
AD161 
ADI82 
AF121 
AF128 
AF139 
AF186 
AF239 
BC107 
BCI0713 
BC108 
BC108B 
BC108C 
BC109 
BC109C 
BC114 
BCI15 
BC117 
BC119 
BC137 
BC139 
BC140 

35 
25 
25 
25 
25 
22 
22 
125 
86 
46 
48 
SO 
SO 
45 
74 
75 
I. 
12 
15 
12 
12 
I. 
12 
22 
22 
12 
35 
40 
46 
36 

BC141  3111 
BC142  25 
BC143  2 
BC147 
BC148 
BC149 
15C157  1 
BC158  1 
BC159  1 
BC1150  4 
BC168C 
BC169C 1 
EIC170 
5C171  1 
SCI 72 
BC177  1 
BC178  I 
BC179  I 
BC182  I 
FIC1821 
BC183 
E5C1831  1 
BC184  1 
BC1841 
BC212  1 
BC2121  1 
BC213  1 
BC2131  1 
BC214  1 
BC214L 

14 
15 
14 
14 
14 
14 BF198  10 
30 8E199  18 
34 13F200  311 
10 BF24413  IS 
44 13E245  35 
10 BF256B  IS 
10 8E257  32 
16 BF258  25 
18.10259  35 
18 BF337  40 
18 8E940  23 
IS BER80  25 Tip20 A 
33 BFX29  25 
35 BFX84  25 
55 BROM  23 
SO BFX86  28 
34 BFX87  21 
3$ BFX88  25 
30 BFY50  23 
35 BEY51  23 
35 BEYS2  23 
110 13FY53 
116 BrI55  32 
IBS BEY56  31 
35 BRY39  411 
35 BSX20  211 

SO 16429 7 
154 1643900 
80 11143909 
129 Lk439 4 
1211 1643915 
80 11113600 
126 MCI3 0 
IN MC3302 
44 MC3340 
54 146515 
354 146528 
75 N(531 

HARD WARE 

PP9 Battery clips  Op 
Red or Black crocodile c II 95  6p 
Black pointer control knob  Isp 
Pair ultrasonic transducers  3549 
10220 twisted vane heatsink  2119 
20rnm panel fuseholder  2Sp 
Imm terminals (various colours) 339 
TO18 transistor socket  15p 
Subrnln relay SPCO 12V  171/9 
154mm 64 ohms min. soeaker  759 

BOXES 

Dimensions in inches. 
3  2 v 1  759 
4 x 3 x 15  859 
4v3v8  111119 

Aluminium. 
6 n 4  2 
5. 4v3 
8 v  v 3 

2981 NE566  1111 TDA1022 511111 
SO NESS?  15$ TDAI024 121 
70 146571  425 TL071  IS 
200 RC4136  98 11072  75 
200 SN76013  175 11001  35 
120 SN76018  1511 11082  75 
150 S1476477  15$ 11.084  IND 
150 TBA641B11  XR2206  3411 
135  no ZN414  155 
276 TBA800  911 ZN423  195 
225 TBA810  95 ZN424  135 
154 TBA820  NI 224425E  390 
185 TBA95°  2" Z*42156  334/ 

TCA940  171 
" TDA10D4 380 ZN427E  
55 TDA1008 350 ZN42136  4110 
124 TDA1010 no ZN1034E  200 

BF1114  2$ BU208  175 TIP142 12612N2905A 22 
8E185  25 4AJ2955  99 TIP147 120 2142906  25 
15E194  12 NJE340 SI TIP1958 IN 2e12906A 25 
11E195  12 MJE520 II TIP3035 55 2142907  23 
8E196  12 MJE521  51 11543  45 2N2907A 25 
15F197  11 MJ(3055 75 11544  45 2142928  S 

MPF102 49 11545  45 2143003  23 
MPF104 44 11550  311 2143054  SS 

MPS9005 25 VNIOKM 45 
MPSA05  TIS91  2N3055  51 

2143442 12$ 
MPSA 12 3S VN46AF 75 2N3702 
MPSA55  30 VNIMAF 55   2143703 
MPSA56 35 VN88AF 59 2143704 
MPSUO5 55 ZTX107 12 2143705 
MPSU55 SO ZTX1011  12 21'43706 
MPSU58 80 ZTX10111 12 2143707  I 

38 ZTX3/30 14 2N3708  1 
411 ZTX301  15 2143709  1 

TIP29B  SS ZTX302 15 2143772 190 
T1P29C  II ZTX301 17 2143773 210 
TIP30  45 ZTX341  119 2143019  IS 
TIP30A 411 ZTX500 15 2143820  40 
T1P3013  SI ZTX501  15 2143823  GS 
TIP30C  II ZTX502 15 2143866  90 
TIP31A 45 ZTX503 15 2143903  10 
TIP315  IS ZTX501 IS 2143904  10 
TIP31C  SS 2N697  21 2143905  II 
TIP32A 15 214698  • 2143906  II 
TIP3215  SS 2N7004, 241 2644331  45 
TIP32C  60 214708  25 2194058  15 
TIP33A  Sl2N9l8  96 2N4060  111 
T1P33C  75 2141132  22 21,14061  II 

.82,X,,29„  TIP34A  65 2141811  XI 12144062  If 
TIP34C  IS 2142218A 45.2N5457  31 
TIP35A 164 2142219A 25 2145458  31 
TIP35C 1ee 2N2221A IS 2145159  30 
TIP36A 170 2142222A 111 2145485  36 
TIP36C 195 2142305  25 2145777  45 
T1P41A  55 2142369  17 2146027  30 
TIP42A 65 2192484  25 40360  40 
T1P120  90 2142646  41 40361  SO 
TIP121  SO 2142901  211 40362  50 
TIP122  90 2142904A M 40408  75 
TIP141 125 2142905  22 40594  100 

CONNECTORS 

DIN  Plug Socket 
2 pin  in  Sp 
3 pin  129  11:19 

121Ip  Spin  13p  110 
1569  Phono 1119  129 
111119  1mm  139  13p 

TRANSFORMERS 

Miniature mains. 
1306V, 909V, 12012V all o: 103mA  1111119 each 
High quality. Split bobbin construction. 
6VA  0-6, 0-41V st 0 SA; 0-9, 0-9k4 e 0 4A 0-12, 0-12V o 

0 3A.  221Ip leach 
12VA 0-6, 0-6V 41 1A; 0-9, 0-9V a 0 GA; 0-12, 0-12V 

0 5A; 0-15,0-15V o 0 4A  2719 each %plus 40p carr-
iage). 

24VA 0-6, 0-6V A 1.5A; 0-9, 0-9V o 1 2A; 0-12, 0-I2V . 1A: 
0-15, 0-15V a 0 BA 33119 each (plus 600 carriage). 

50VA 0-15-20-24-30V e. 1 SA; 0-12, 0-12V o 24%; 0-15. 0-15V 
id 1 SA; 0-25, 0-25V  a. IA hip each (plus 709 
carriege). 

100VA 0-30, 0-30V 6. I 5A; 0-50, 0-50V of 1A; 0-20-35-33-40-
SOV 01 2A U N each (plus 800 carriage). 

Please add carriage charges to our normal postage charges. 

SOLDERING IRONS 

Antes CX 17 W Soldering Iron 
2.3mrn and 4 7mm bits to suit 
CX 17 W element 
Antex X25 2S W soldering iron 
3 3mm and 4.7mm bits to suit 
X25 25 W element 
Solder pump desoldering tool 
Spare nozzle for above 
10 metres 22 swg solder 

SOCKETS 

8 pin  7p 
14 pin  99 
18 pin  1114 
15 pin  159 
20 pin  IN 

22 pin  20p 
24 pin  22p 
2$ pin  269 
40 pin  320 

REGULATORS 

Positive 
78105  *P 
78112  3119 
78115  319 
7805  459 
7812  SOP 
7815  INIP 
1M3091( 1389 
1643171 11169 

RESISTORS 

eW 5% Carbon 131m E12 
seri*. 4 700-10M 1p Nigh 
5W 5% Carbon fllm 112 
$eries 4.7 0-4M7  29 each 
5W 1% Metal fllm.  E24 
swiss 100-11A.  Ilp each 

Negative 
79105  GSp 
79112  115p 
79115  459 
7905  Sep 
7912  459 
7915  60p 
LM32314 3509 
LM123 409 

420P 
SSp  DIODES 
11109 
4409  55327  12p 
559  0A47  10p 
190p  0A90  110 
450p  0A91  79 
709  0A200  111) 
Imp  0 A202  Sp 

VERO 

SI N 0.1 matrix 
2.5 v 1' 
2.6 0 3.75' 
2.5 x 5" 
3.71 0 
VP board 
VerOpins per 100 
Single sided 
Double sided 
Spot face cutter 

CAOLES 

20 metre pack single core 
connecting cable, tan diff-
erent colour•  Sip 
Speaker cable  113p/m 
Standard screened  1110'm 
Twin screened  24p'm 
2 SA 3 core mains  239 -m 
10 way ribbon  459'rn 
20 way ribbon  1209 m 

229 
7S9 
Iloo 
919 
1809 

Sip 
ellp 
lefp 

PANEL METERS 

Size 80 0 48 0 35mm• 
0 50(zA  0-500rn A 
0-100nA 
0-500nA 
0-1mA 
0-10mA 
0-50mA 
0-100mA  0-30V DC 

45119 each 

0-1A 
0-50V AC 
VU 
0-300V AC 
0'25V 

POTENTIOMETERS 

Rotary. Carbon single Log 
or Lin 51(-111  329 
Slide. 80mm travel *Ingle 
Log or Lin $K-5001(  1139 
Preset. Submin hotly. 100 (1 
164.  79 

1144001  39 
1144002  50 
1144006  19 
1114007  7p 
1N5401  159 
1115404 1119 

114914  49 
1144148  2p 
1145405 17p 
400m W :en 

fp 

CAPACITORS 

Polyester. Radial leads 250V C280 type 
0 01, 0 015, 0 022, 0 033, 6p; 0 047. 0 068. 0 1 7p: 0 22. 1117: 
0 33, 13p; 0-47. 13p; 0 68, 29p; 1 0, 239. 
Electrolytic. Radial leads. 
0 47/63V, 1/63V, 2 2/63V, 4-7/63V. 10'25V. 7p; 22 25V. 47125V, 
Ip; 100/25V. fp; 220/25V, 119; 470/25V. 20p; 1000 25V. 34p. 
Tantalum bead. 
0 1, 0 22,0 33,0 47, 1-0 el 3SV, 12p; 2 2, 4 7, 10 a 25V, 209 ; 
15/165/.31p; nosv, 27p; 33/16V, 459 ; 47/4V, 279; 47/16V, 7119; 
68/6V, 40p; 100/10V, Up. 
Polystyrene. 5% tolerance. 
100-1000p Op.  1500p-1700p Sp.  6800P-0•012 14P• 
Ceramic. 
22p- 0 01u. SOV type.  3p each. 
Trimmers. Mullard 806 series. 
2-109F 329.  2.22pF 369.  5.5-115pF 350. 

BRIDGE RECTIFIERS  TRIACS + SCRS 

1A 50V 22p I 4A 400V 559  SCRs  I TRIACs 
1A 400V 359  GA 100V Up  C106D  319 , 400V 4A 11411p 
2A 200V 489  11A 200V 110p  400V 8A  ' 400V 8A, 
2A 400V 459  GA 4130V 959  no I  70p 
4A 200V 11119  i 400V 12A  [ 403V 16A 

99p I  1099 

OPTO 

3mm red  79  5rnm red  Op 
3mm green  149  5mm green  149 
3mm yellow  14p  3mm yellow  149 
Clips to suit  3p each. 
Rectangular  TIL32  409 
red  169  11175  409 
green  179  111111  60p 
yellow  17p  ORPI2  859 
Seven Segment Displays 
Corn. cathode  Corn. anode 
DL704 0.3in  959  DL707 0 3in  050 
END500 0.5"  911p  END507 0.5"  9C9 
TIL313 03"  III N  111312 0-3"  10Sp 
111.322 0.5"  1159  TIL321 0 5"  1150 
All seven segment displays we supplied 
with connection details. 
2/45777 459  Dual colour LED IIN 

I S WITCHES 

I Submln. toggle 
SPST 5Sp  SPOT Gip 

Miniature toggle 
SPDT 119 
DPDT Np 

Standard toggle 
SPST 35p 

Miniature DPDT slide 
Push to make 159 

Rotary type adjustable atop 
1P12 W, 2P6W, 3P4 W, 4P3 W 

Jack  Plug Socket 
2 Smrn 1119  10p 
3 Smm  10p  99 
Std.  Hip  209 
Stereo 249  259 
4mm  18p  179 

DIL switches all SPST 
SPST Up  6 SPST MP 

DPDT 7Sp 

SPOT centre off 549 
DPDT centre oft 10119 

()PDT 4Ip 

149 
Push to break 22p 

PCS MATERIALS 

Alfac transfer sheets 
Dab o etch resist pen 
Fibre glass board 375 a 8" 
Ferric Chloride 250m1 bottle 

CRYSTALS 

100KHz  2909  6.144M  11109 
2001(11:  3709  7 006.4  2509 
1MHz  300p  8 OM  1709 
1-008M  3709  10 OM  1500 
1 843264  300p  12 064  2900 
2.0M  270p  16 OM  2409 
2-4576M  229p  18 OM  2409 
3.276k4  2409  15 432M  220p 
351964  1200  19 968M  3409 
4.0M  1589  26 69M  3410 9 
4 194M  1500  27 14564  2409 
4 43*  125 9  38 6667M  3219 
5 OM  2409  45 OM  2259 
5014  2009  11664  3•49 

* * * * * * * * * * * * * * * * * * 
*  * 
.*... SPECIAL OFFER * 
i.n Verobloc Solderless Breadboard as u•ed *, 
12 in Teach-in 82. 360 reliable contacts. * 
* WI I take any IC.  3549 * 

459 
1009 
70p 
100p 

ORDERING INFO 

All prices exclude VAT. Please add to total 

order. Please add 500 carriage on all orders 
under Ell in value. Send 42p for our catalogue. 
Official orders welcome from Colleges, UM-

8 SPST 184154  versities etc. 

* Same daydespatch  * Competitive prices 
The Rapid Guarantee * Top quality components * In-depth stock 
Everyday Electronics, December 1981 787 



131-PAK AUDIO 
HIGH QUALITY MODULES FOR STEREO 

MONO AND OTHER AUDIO EQUIPMENT 

THE 
PROFESSIONAL 
APPROACH 

81 PAK Audio Maltirx we Imo. tor law vett e, tgairtv of eugn and tuggedness for met 10 yeas, Ett PAK hawe 

been suppers to menulechsesol hat guakh wi. apeowni te mpted the o•Oni  iodate well over NO CO) 
mean tem Men sold  0110 n  dummy ~ eta entemasts and prolesemals die num on useng BI PM 

modem a, thee egimeneni 

Ther know hp  g..e pen n discoed and tested to do the 'ohto, whch 0 s 'wended before n leayes the factory 
Mete" you we totem Owe Is a lot a module n the 01 PM tinge to sal you every need 

AUDIO AMPLIFIERS 
5 10 warts JaktS 

ALS 5 hen Audo Ang Modelle 22 31% away £1S7 
4131 710 wen Audio At m Meek 72 32r 

sMo5 

£4.16. 

• 

-  • _44 • 
,114.,ky 

4. 

POWER 
SUPPLIES 

PS11 24 Supper Sat 2 ALIO  . AL.20 2 AL30 

PA12S453 01.115. SE W Dr Sublimed egth  Sort  2 
PA100 to 15 weft El k SPM121345 PUn 

Sleteleed supply Suit 2 a k60 PAID) to 15 
watt 04314 14111055 55k Stabised ewe Sut 2. ALM PAM) DI A 

SPIA12055 65v Stabised supple Scot 2 . Al110 PA M 1 . AL250 
13° 160 IS Stebetsed power supply for 2 . GEM) hell flIM 

AUDIO AMPLIFIERS 
15 535 warn FOAS 

AIN 155 wan Audio Amp Module 150. 

swp4 £5.15. 
ALEC I sum Audio Amp Meek f8.07 

volt 

COMPLETE 
AUDIO CHASSIS 
STEREO 30 Congete 7 watt pee channel Sumo amp 
bawd - includes ergs oreareg power sway horn 

gene knobs etc - mutes 2039 Transformer f11.M 

MAGNETIC CARTRIDGE 
PRE-AMPLIFIER 
Effigy the malty of a stemenn came* retn your 
[VI M mopreent pang We VPA30 Moth ts a teeth 

atm* nateng rmgnetc mottoes to be used where 

I OC,IrtleS eleil or W a nt ceedges oey PIM a 

CPI mut socket Et Ital else to 108ow •orructIOnS 

Of W O Stereo Keg Getridge Fkelenp 

- IrMA lbm Cla w 1011ma guy 

Transtonnen we net included wet, 
power epees 118121) Range 
ás reef* resew. and wen capacitors 

TRANSFORMERS 
N131 1 1 Pro 35a sui SPI1410 £ 2035 2 arno 
550  201 750mA to Sun PS12 f2.I0 2040 I S 
rep 1145r She Sun SPIA12045 SPIA1209b. OAS 
MC 2 amp 1155.60. S‘in SP4.41?0055 
SMA120Mbr MRS 2039 1 imp COM Sur Stereo 
30 CI.50 2913 15OrnA ISO Ibr Solt SGM £1 64 

ACCESSORIES 
11 Teak Genet Suit Stereo 30 320 • 735 
81mm 07013. 110 Teak Cabmen Sun STA15 125 t Ole 

Wan 0.50. EPICS) hont Panel for PAI00 b 
PA201) fl St 1100 Back Pane for PANIC Et 
PM) £1 41 GE107P hont Panel for one 

GE1C11111 fl 75. TCAO Kit of N O inclueng Teak 

Caere, chaws sockets Et knobs etc to house STA1S 
Arnade, £17 Mt PS250 Consrus  1 cseiwita h 4 
&odes foe conseucteng unstabesed power sugh. for 

AL2513 to 115 runs M U 

SP41120 n a heed voltage 

:Obese reel en output veep ol 
seem  55. or 135s Deigned foe use 

audio appicabons the sleeker ketch provers ultoul 
avents up to 2 1 operetta enact horn a mans 
trensionner rethenno only the addmon of two Flectraoto 

capacitors to complete the power steer, 

MONO PRE-AMPLIFIERS 
MCC° suitable foe disco nun Mei n sotabte fa 
glister preareg mom 
The MMIC1) and Mt n regno wrangle's: we 

minutiae wth Ow AIM 4180 KIM mod A1250 po w 
megehits and thaw associated power ea gates 

81M1013 &WM voltage 10 65. nputs Tape Mag P 
Mmophona Me. output O m. £1141 MAICOG Supply 
mbege 11165 inputs 2 &Mara Marrphones Mar output 

YlIkret 

£12.41 

BI-KITS 

• 

AUDIO AMPLIFIER 
04 4o Ampkttes 501IRMS oath rnleor0 heat sea and 
short clout protection 

Intaluced to 1441 m4 demand fa a fully protected 
pow, ang capable to 001.0,9 Imp smith meetly 
systems at up to 51)* wit skstoreon *Ms Mow 05% 

WM for dornesec use Nacos PA seems electraw 

own mc The genaously reed components slaw 
mamma operation el locg 

wipe levels A1110 50 war 
Audio Any Make 
50 70k sway • --

47' 
— 

£13.14. 

• 

STEREO 
PRE-AMPLIFIERS 

PA12 Sue* mItage 21 35 woil sanstemy 303two Sun 
AL IOAL1ESA1  1156. PAID) Supply me w  57es 
masts Tye Tone MagPU Sat ALBU M (17.1 
PAM) Supply adage 35.7% rputs Tare laree Mag 

PU Sue ALMA I10141.750 41112l 

GE100 MKII 
10 Charnel 

Monograph's 

Equalise 

01* 155nm o 65rnm  SOnen including Me 101 11 15mn 

Mir awesomeness and knobs Medi are mounted 
sr a Med stove the Wanly In the rime of 31131 Ic 

1144, yOu can cut md boost -,11d8 eath the 10 Nees 

reds wth frequency mated ap he canon Mad The 
C1103 uses include maws. PA systems and sharps II 

vel also me m the lard reprodatron of your elating 

auk asesament Power steady fa 6f11* oad SOO 
Togelha art Transformer no 2013 
Gf1111 W11 10 Mame menogsphe 
fogralies wolf, eiders b Knobs  LLILUU. 

WIN * 

BI-PAK's COMPLETELY NEW CATALOGUE 
Completely re designed I ull ol the type of components you 'emote It 
very interesting ones you soil soon be using ann of 10011 01 OW Ingest 'moo' 

sernwondoclots toe he Amami: and Professional you could hope to find 

The* ale no wasted pap. of useless inkrmahon so °lien ',Kindest in 

Catalogues published nowadays lust sole laws ip gawp de, r whou and 
mtheidual [ennuis of what we have available But temembet 81 PAM 0 pObt 
04 always been lo 0111 quality components at tompelilive Polo, And MOT 

Vlf URI 00. 

61 PAIL S CUMPL 11111 NEW CAIALOGUI is now mailable tii v • a 
unwed how mur h you no .1cc11/11,11 you shop to, I lei hot, 

Pak Cotalogoe Imre me be you all the time II OAY, to buy Ill 

To receive your copy send 75p plus no pap 

AS 5 watts pet channel Stereo ampither CI cons:rang 

of 2 a At20 ampithers 1 a PA12 prearabfen 1 r PS12 

powe, supply 1 • 7036 transtamer and necessary wring 
waren £1152 STAID 10 wens an cfiannel Steen 

Angler Kot consume of I I ALM amsehers 1 . PA12 
me "welter 1 s PSI2 powe, supply 1 t 703 
tonsforw, and net:essay arena dagiams 121.111 

STA15 15 watts per channel Siena Angehe 

comestrg of 1 A1.60 impeders 1 • PAICID pre mottle, 
1 a SPM(11) pawn supply 1 t 2031 emstonnet 
coming ammo, ha 8 ohnn 170 wild VA and 

necessary weng dawns EMIL STA25 25 welts per 

charnel Stereo Anvele, Ibt comae% of 7 . M60 
math, 7 o PAID° prewar 1 a SMA12045 warn 

iir A TsESemRomnpas41COTAu3stHBo ArwotwitTsm ORDER Dept EE 12 Ell PAP PO 800 6 WARE 4071; 

B  

i  KRITERH A RESANHE  EDRATYS 
DESPATCH ACCESS 

BARCLAYCARD ALSO ACCEPTED TEL 1092013182 GIRO 388 1006 
OD 15°. VAT AND 50o PER ORDER POSTAGE AND PACKING 

AUDIO AMPLIFIER 
115 awns rISPAS, AI M 

A poorer ampere proweng an output of no to 175a 
WAS into a 1 ohn load Four 115o eamastas in Ow 

cutout stage mines n extremely MAIM eAtle *10009, 
horn incorreCt Or th at w ant leads o perentild by a 

bansastof ra mie. ram For use • men 

apparations such as demo tine sound remftecestent 
systems McNamee MUSIC players etc 
ALISO 125 wen Nudes Amp 
Module sae& 
sooty 

£19.60. 

- 4110 
le* -41111. 

The PQM st Metals or, pomer PAID), morbfaretroas 
On% mode to mike rt compete* with the huh* 
what wearers Le 41120 b Alba the urn boasts se 

esti button selectors awng a Moue ot 3 mute 1 
fibers for both tegh and Icar frequences wide:tea a 

mono button accordant% to gore a top arab stereo 
pre molter Ind tore control 

PUSH  
BUTTON 
STEREO FM 
TUNER 
Road wed, Mese locked loop decode 

SA53 Proedes 'mem ptograrnme Wectun at the touM 
of a boon emurng accurate hong of I preseacted 
stsoons P7 ot what my be Owed a often es yOu 

rhOOle ensleY by Mangey the wrongs of the awe 
controls fephores Wu& FfT own 
stage Ver. cap dad, 

bang 

ft 9.00. • 
s' REGULATED 

VARIABLE 
STABILISED POWER SUPPLY 
ewe* hoer 2M volts and az Amps IGt rociudes - 
1 YPS30 Mod* 1 25 volt 2 amp tranIcens, 
I - 002. 7 Panel Mew 1 02 erip r Panel Meta 
I 170 ohm wiewound potentate*, 1 47 ohm 
ormound potentomete area Oegram 
mcluded VPS30 KIT ria 

SIREN ALARM MODULE 
knencan Poke twe sneerer, awned from my 12 
sue* mo 1 01 8 den *seeker Ide• for an bugar 

alem hewer breakdown ad other swami 

044 1,04 ft  W12I 5 watt 1211 nue - 
Sew ham *** fie& 

supply 1 e 2010 transformer 2 a amyl 

capacitors tor g ohne 170 mtd 15x I areaw am 

sawn°, TAX odd NO and nesessay meg degree 
(WM Slab 1 wom an channel Sines Anyone, Rot consaterg of 2 a 

MOO anulthers I a SPMI2055 powm we* 1 e PA203 Ihrwarihn 1 r 
7035 nanslamet 2 o rowing capanton 170 mid ai 50. for 8 ohm 1 a 
'nava, capactta 771)) old 11* and necessary wetng diagram 046.718 

Um your (met (MI Rom ass, ein 3182 NON end 
get put *So gm tsar Scols noemally vent 2nd 
Clan Mal 

Remember you must ma 11112 at 15% to your ordin 
Total Postage add 50o pr Teal oar 

788 Everyday Electronics, December 1981 



G REE N W ELD 
443D MILLBROOK ROAD, 
All prices include VAT—just 

AMAZING! COMPUTER 
GAMES PCB's FOR PEA-
NUTS!! 
A bulk purchase of PCB's from several 
well known computer games including 
Battleships, Simon, Logi: 5 and Starbird 
enable us to offer these at incredibly low 
prices: 

'STARBIRD' 
Gives realistic engine sounds and flashing 
laser blasts—accelerating engine noise 
when module is pointed up, decelerating 
noise when pointed down. Press contact 
to see flash and hear blast of lasers 
shooting. PCB tested and working com-
plete with speaker and batt clip. (needs 
PP3). PCB size 130 • 6Ornm. Only f.2.95 

'SIMON' 
The object of this garne is to repeat cor-
rectly a longer and longer sequence of 
signals in 3 different games. (Instructions 
included) PCB contains chips, switches, 
lampholders and lamps, and is tested 
working, complete with speaker. Needs 
PP3 and 2 •i HP11. PCB size 130  130mm 
Only E3 IS. 

'COMPUTER 
BATTLESHIPS' 

Probably one of the most popular elec-
tronic games on the market. Unfortunately 
the design makes it impractical to test the 
PCB as a working model, although it may 
well function perfectly. Instead we have 
tested the sound chip, and sell the board 
for its component value: SN76477 sound 
IC; TMS1000 u-processor; batt clips, R's. 
C's etc. Size 160 • 140mm. Only £1 SO. 
Instruction book and circuit 30p extra. 

'LOGIC 5' 
The object is to find tie number held in 
the memory with as few entries as poss-
ible. PCB contains u-processor chip and 
10 lads, and is linked to a membrane type 
keyboard. Overlay for keys and instruction 
provided. PCB sizes: 95 • 80 iS 85 • 70 mm. 
Supplied tested and working—PP3 re-
quired. Only £2 SO. 

'MICROVISION' 
Cartridges 

These are a small PCB with a micro-
processor chip, designed to plug in to 
the rnicrovision console. Only snag is, 
we don't have any consoles!! However, 
they can be used as an oscillator with 4 
different freq. outputs simply by connect-
ing a battery and speaker. Tested and 
working (as an osc) with pin out data. 
PCB size 72 • 60 mm. only 25p each! 

RELAY/TRIAC PANEL 
Z537 PCB 100  . 75mm  containing a 
wealth of components: 2 . 12V DPCO 
min relays, 2 • 47uF 16V tants SC146E 
104 500V triac, C122D 84 400V SCR. 
555 timer, 10  • 1N4001 diodes, 2N5061 
SCR, 2  3mrn LED'S 3 • 2N3704, R's 
C's —Amazing valLe—if bought seper-

ately,  parts  would  cost  around  £811. 
Our price for the pane!, IustE2 00. 

200 ELECTROLYTICS £4 •00 
6524  Large variety of values'volteges, 
mostly cropped leads for PCB mntg. 
1-1000uF, 10-63V. All new full spec com-
ponents, not chuck-outs!' 200 £4, 1000 
E17 SO 

COMPONENT PACKS 
6503 150 wirewound resistors from 1W to 
12 W, with a good range of values. £1 75, 
6505 20 assorted potentiometers, all types 
including  single,  ganged,  rotary  and 
slider. Et 70. 
K511 200 small value poly, mica, ceramic 
caps from a few OF to  02µF. Excellent 
variety. £1 20. 
11514 100 silver mica caps from 5pF to a 
few thousand pF. Tolerances from 1% to 
10%. £2 00. 
11520 Switch pack-20 different,  rocket, 
slide, rotary, toggle, push, micro, efc. 
Only £2 00. 
6521 Heatshrink pack-5 cliff, sizes, each 
200mm. 50p. 

1000 RESISTORS £2.50 
We've lust purchased another 5 million 
preformed resistors, and can make a 
similar offer to that made two years ago, 
at the same price!!! 6523-1000 mixed 
A- and 3W 5% carbon  film resistors, 
preformed for PCB mntg. Enormous range 
of preferred values. 1000 for £2 SO; 5000 
£10; 20k En, 

PANELS 
Z521 Panel with 16236 (2N3442) on small 
heat sink, 2N2223 dual transistor, 2 BC108, 
diodes, caps, resistors. etc. Hp. 
Z527 Reed relay panel —contains 2 • 6V 
reeds, 6 • 2S030 or 2S230, 6 • 400V 
recta + Rs. 5040. 
Z529 Pack of ex-computer panels contain-
ing 74 series ICs. Lots of different gates 
and complex logic. All ICs are marked 
with type no.  or code for which an 
identification sheet is supplied. 20 ICs 
£1 OS; 100 ICs £4 
4504 Black case SO v 50 x 73mm with 
octal base. PCB inside has 24V reed 
relay, 200V 74 SCR. 4 v 5A 200V recta, 
etc. 110P. 

SOUTHAMPTON SO1 OHX 
add 40p post. Tel (0703) 772501 

TEACH-IN 82 
Full set of parts as specified by "EE". All 
new goods, despatched by return of post. 

* All parts for the "MINILAB" only 
£17 SO + £1 post. 

* All components for first 6 parts ol 
"TEACH-IN '82" £7 SO + 60I1 post, 

BUY BOTH SETS FOR £24 + £1 post ! 
Deduct £1 if Vero voucher enclosed 

FREE catalogue with all orders I I 

FREE component Identification Chart II 

FREE piece of Veroboard I ! 

CAPACITOR BARGAINS 
22000F 100V cans 77  • 35mm dia. 7Sp; 
10/45 50; 220gF by axial Sp; 100 £2 SC 
1000 £11; 400+100uF 275V 102 • 44mm die. 
7Sp; 10 £5 SO; 200uF 350V, 100 + 100 + 
50rrF 300V can 75 • 44mm die 40P; 101E3: 
100.'E20100uF 25V Axial E3100, 

4 TERMINAL REGS 
A 78 M G In power mini-dip case 5-30V at 
(A. £1 00. 
µA79MG Negative  version  of  above. 
Li 20, 
Only 4 extra components required (Sep 
extra) to make a fully variable supply!! 
Data supplied. 

1W AMP PANELS 
A011 Compact audio amp intended for 
record player on panel 95 x 65mm includ-
ing vol. control and switch, complete 
with knobs. Apart from amp circuitry built 
around LM380N or TBA820M, there is a 
speed control circuit using 5 transistors. 
9V operation, connexion data supplied. 
ONLY £1 50. 

VU METERS 
V006 Very attractive 55  • 48mm scaled 
—20 to +5dB. 250µA movement. Only 
£1 75, or £3 410 pair. 

OP-AMP PSU KIT 
A198 All parts + instructions to make a 
50mA +15, 0, —15V supply from mains 
input. Only £1 IS. 

COPPER CLAD  BOARD 
/(522 All pieces too small for our etching 
kits.  Mostly  double  sided  fibreglass. 
250gm (approx. 110 sq Ins) for lust Li 00. 

JOB LOT OF 
COMPONENTS 

9500 1N4006, 10000 033 50, 22000 10pF 50, 
15300 2202; 11000 270pF'50; 15000 68pF 50 
30000  various  resistors.  Total  112,500 
components for £350 inc. VAT a. corr. 

GAS DISCHARGE 
DISPLAYS 
7 seg displays available in 3 styles. 
Char. height 12 Smrn. 
Z650 2 digit on PCB with 16 way ribbon 
cable terminated in 15 DIL header plug, 
giving multiplexed output. £1•20 
Z651 3 digit as above £1 70 
Z652 3 + 2 digit as above £2 Si 
Data supplied. 

MK4027 SHIFT REGISTER 
2048 bit dynamic shift register, 5MH7. 
ideal for CRT displays, buffer memories 
etc. Special low price £1 each, 8 for 

FILAMENT DISPLAYS 
Z653 7 sea display 12 5rnm high. Ideal for 
TTL operation, taking 5V 8mA per seg. 
Std 14 DIL package. Only £1 each, 4 for 
£3 00. Data supplied. 

TO  
TRANSFORMER 
110mm dia.  40mm deep. 110/240V pri., 
Sec. 18V 4A, 6 3V 1A, 240V 0-3A. Ideal 
for scopes, monitors, VDU's, etc. Special 
low price LT IS, 

VEROBLOC BREADBOARD 
New from Vero, this versatile aid for 
building and testing circuits can accom-
modate any size of (C. Blocs and be joined 
together. Bus strips on X 4 Y axis—total 
360 connexion points for lust £4 IS. 
(Photo shows 2 blocs) 

SAVE £11 1 
ONLY £3 15 
WITH VERO 
VOUCHER 
(In Oct 
Issue) 

t 1 

Keithley 129 DMM 

SPECIAL 
MAIL 
ORDER 
OFFER ' 

Only 

S I 511)  VAT 

b 
ror 

Keithley quality. professional performance At a price no 
enthusiast can afford to miss' 
That's the new 129 from Keithley Instruments— one of the 
leading names in DMM's Specification includes • full 
10 amp range • only one calibration adjustment required 
per year • 25 ranges 5 functions. ac/dc VI and Ohms 
• 20.000 hour M.T.B.F. • Resolution 100µV 1ptA, 0 1.(.1 
• 08% dc accuracy. 
The 129 is now available on mail order bringing it to the 
widest possible market At the lowest possible price 

FR E E A  stand, superbvalue over  
ct ea sne and 

poun d s. 

io   
Easy to order Fill in and poOsnt lth ew citoh utphoisn  enclosing 

cheque/credit card details 

dem % In a hurry? Then ring 
41116 0734 751777 or Freephone 3272 for our 24 hour 

answering service 

KEITH LEY 
Keithley Instruments Ltd 
1 Boulton Road Reading Berkshire RG2 ONL 

r  = = = M011111111111111111 MIIMI NM M INI M M IMI 1111 1 

I  Name 

Address 

Please send me  Keithley 129(s) at £80.50 each 
(Inc. VAT & Postage) 
-.' I enclose a cheque for   
H Please debit my credit card account no. 

•  Allow 21 days for delivery. 10 day trial — money refunded 
I  if not delighted. 

11111 = = = =IIMI M1 = = = = = =INIII M = Ij 
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Elliott Electronics Ltd., 
Le-cester 0533-553293 

W K-7 INSERTIO N 

EXTRACTIO N KIT 

Neltronic Ltd., 
Dublin 510845 

Cobbies Ltd , 
London 01-699 -2282 
Microdigitol Ltd , 

Liverpool 051-22Z-2535 

Electronic° C G Ltd , 

Manchester 061-788-0656 

Spectron Electronics (Manchester) Ltd , 
Salford 061-834-4583 

F Blakley & Sons Ltd ,  FP Tools Ltd, 
Heywood 0706-65087 

E X* 
CMOS SAFE DIP I C 
EXTRACTOR TOOL 

M OS 1418 
MOS 1416 14-16 PIN. 

MOS.CMOS SAFE INSERTER 

NE W DISTRIBUTORS WANTED 

Motherwell 069-65672 

M OS 2428 
MOS 2428 24-28 PIN. 
MOS CMOS SAFE INSERTER 

Horizon Electronics Ltd , 
Glastonbury 0458-33600 

Ibis Electronics Ltd , 
Wok Ingham 073.4-791171 

Batvale Marketing Ltd, 
Ely 0353-778320 
Ely 0353-778756 

(24 bouts). 

riFor highly sensitive 
MOS & CMOS I.C.'s 

Ground strap maybe easily 
attac hed. Durable chrome 

.  I platted ASS construction  

features precision parts for 
long life and easy-one-hand 
operation. 

380840 
MOS-364036-40 PIN 
CMOS SAFE INSERTER 

Eli 
EXTRACTOR 

TOOL 

DUTTON LANE EASTLEIGH SOS 4AA TED0703)610944 5 

AVAILABLE FROM AU. LEADING ELECTRONIC DISTRIBUTORS 

lee Distribution Ltd ,  W atford Electronics Ltd ,  Technomatic Ltd , 

Middlesex 01-897-3429  Watford 0923-37774  London 01-452-1500 

*
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Transom, 
London 01 405 5240 

A Marshall (London) Ltd , 

London 01-624-0805 

Interface Components Ltd , 
Amershom 02403-22307 

METERS: 110  82  35mm 
30,A.  50.-A  100,.A.  £6 10. 

Post 50p 

METERS: 45  50  34mm 
5(4,A, 1000,A, 1mA, 5mA, 10mA, 

5A. £3 42. Post 30p. 

METERS: BO x e>, 33mm 
50 A, 100 iiA, 1mA, SmA, 10mA, 
100mA, 1A, 2A, 5A, 25v, 50v, 
50-0-50  100-0-100 A. £4 76. 
VU meters. £5 18. 

Post on above meters 30p. 

MULTI-METER 
7N  360TR 
20,000  oh m/volt 

RESISTANCE 
RANGES 
X1,  X10,  X1K, 
X1OK 
£13 30 

P &P. 60p 

TRANSFORMERS 
240v Primary 
3-0-3v  100mA 
6-0-6v  100mA 
6-0-6v  250mA 
12-0-12v  50mA 
12-0-12v  100mA 

82p 
87p 

£1 22 
92p 

£1 15 

Post on above transformers 48p. 

9-0-9v 
12-0-12v 
15-0-15c 
6-3v 
6-0-6v 

1A 
1A 
1A 
1iA 
1iA 

£2 05 
£2 60 
£2 80 
£2 05 
£2 50 

Post on above transformers 87p. 

All above prices include V.A.T. Send 50p for new 1981 fully illustrated 
catalogue, S.A.E. with all enquiries. Special prices for quantity quoted 
on request. 

M. DZIUBAS 
158 Bradshawgate, Bolton 

Lancs. BL2 1BA 

COMPONENTS AT REALISTIC PRICES 
A SMALL SELECTION FROM OUR LARGE RANGE 

DIODES 
AA120 7p. BA102 lap. BA154 10p. BA155 12p. BY126 9p. BY127 10p. BY133 lip. BY176 65p. 
BY206 26p. IN4148 3p. IS44 4p. (BY176,'BY476 Spec. Unmarked &Larger 309). 
SILICON RECTIFIERS 
20OrrIA 50V IS920 Sp. 100V 15921 Op. 200V 15923 Op. 1 AMP. 50V IN4001 4p, 100V IN4002 4p. 
200V IN4003 4p. 400V 11'44004 Sp. 600V IN4005 SP. 800V IN4006 Op. 1000V IN4007 Gip. 3 AMP 
200V IN540212p. (BARGAIN PACK 0F 25 IN4002 Unmarked A Preformed 12 5mm 50p). 
TRANSISTORS 
AC128 16p. AC128K 21p. AC153K 35p. AC176K 35p. AD149 60p. A0161 15p. AD162 35p. 
AF139 35p. AF239 3$p. AL102 Cl 70 AUI13 Cl 70. BC108 9p. 13C147 Sp. BC148 Bp. BC149 Sp. 
BC160 22p. BC182LB Sp BC183L Sp. BC184L Sp. BC212L 9p. 13C213L 9p. ESC23812p. BC25112p. 
BC307 12p. BC308 12p. BC327 10p. BC338 12p. BC461 30p. 80131 30p. BD132 30p. 80136 33p. 
80137 33p. 80233 50p. BF194 9p. BF195 10p. BF198 14p. BFY50 lap. BU205 Cl 30. BU208 
£1 CO. MJe2955 SOp. MJE3055 60p. 0C28 VI 00. TIP30A 35p, TIP31A 35p, TIP41A 40p. 
TIP42A 40p. 2N3055 40p. R200813 £2 00. R201013 £2 00. 
 BEADS. Price 1 09110 OR/ 
1 35 10P (311)• 22 /35 10P (SP). 33/35 10p tip). 4735 10p (SP). 68'35 10p (IIP). 1/35 10p lip). 2'2/16 
12p (10p). 3.3/16 12p (10P). 4-7/6 12p (10p). 4 7 3515p 1140). 6 8,25 14p (12p). 6 8/35 15p (14p). 
10/16 Illp (15p). 22/6 -3 111P (Up). 22110 20p (17p) 22 16 25p (22p). 3310 25p (24p). 4716 3 25p 
(2211). 47/16 40p (3 0). 100/16 Up (90p). 221)16 Et 10 (SOW. 470/6 Cl • 60 (E1 40). One of Each 
Value Ell 00. 

P. & P. Add 50p per ORDER. Over £6 00 POST FREE. ADD VAT AT 15%. CAT FREE. 
(MAIL ORDER ONLY) 

C. H. J. SUPPLIES 
4, STATION RD., CUFFLEY, HERTS. 01-440-8959 

GRAND CHRISTMAS SALE! 
AT 

HOME RADIO LTD 
269a HAYDON'S RD., SW19 

Hundreds of Bargains for callers 
ON NO W! DON'T MISS IT? 

Stock up for the Winter for a small outlay 

Our Catalogue still costs £1-50 incl. postage 
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TE MP US 

[TE MP " SHORT FORM C ASIO  
"  CATALOGUE   

FREE 
Replacement 

Battery Voucher 
(where applicable) 

on request with every 

item ordered from this 

catalogue 

FULL DETAILS OF 

INDIVIDUAL ITE MS 

AVAILABLE ON REQUEST 
14p sta mp appreciated 

VIVID REALISM 
Sound is the criterion when judging a musical instrument Our 
CASIOTONE keyboards are outselling all others because of 
:heir superb reproduction quality and legendary reliability 

GENERAL SPECIFICATION 
All Casiotone keyboards iexcept VL Tone) are polyphonic  up 
to 8 notes can be played simultaneously They all have an 
integral amplifier and loudspeaker, plus an output jack for 
headphones and external amplifier or recorder 

HOME HARMONY 
CT 301 

RRP £245 
ONLY £199 

14 instruments over 4 octaves 8 a 2 rhythm accompani-
ments Vibrato and delayed vibrato Start stop, synchro 
start, tempo control, tempo indicator and rhythm volume 
control Pitch control AC only 
41/2 x 31 1/2  a 12', Weight 27Ibs 

NON 

CT-403 

RRP £325 00 
ONLY £275.00 

25 instruments over 4 octaves  Four voice memory 
function with push button selection Vibrato and sustain 
switches 16 rhythm accompaniments with fill-in varia• 
tion Casio Auto Chord for one finger or auto playing of 
major, minor and 7th nords with bass Ten functional 
. controls including pitch AC only 4a". x 30%x 11 3/4 Weight 
17 6lbs 

•  

Casio have a world-wide reputation for 
QUALITY, RELIABILITY and VALUE FOR MONEY 

.----JLJG7C7c0L)[..-:JC=1131111111113113 
CJL;)LJ QL;11:JE:;)Na 01111111121= 
ZUJC.ILJEZ7 C1C7 00:11 01:11C1C= 
C,D O CIC;J UZ7111110111111111:11 0 
C:1 0 0 0 0 0 011:11111111311C3113 

CASIOTONE KEYBOARDS 

OR DER TODAY - PLAY TO M ORRO W 
On request goods will be sent by 

SECURICOR 24 hour delivery service at no extra 
charge Small keyboards by RETURN OF POST Also 
CASH & CARRY from Cambridge 

INSTANT M USICIAN 

VL-TONE (VL-1) 
/1, lion ic j11 

'1111 

RRP £39 95 
ONLY £35.95 

VL-1 records and plays back up to 100 notes as a 
melody, with memory break-on ONE KEY PLAY or 
AUTO PLAY of 5 instruments or create your own 
unique sounds with ADSR  10 built-in AUTO 
RHYTHMS and TEMPO CONTROL LCD digital read-
out of notes and tempo Also a calculator Battery 
powered with memory retention With song book 1' 
a 11', a 3" 

M-10 

PORTABLE PERFOR MERS 

\IAN ‘N ‘NN '•• 

RRP £79 
ONLY £69 

The light weight 13 51b1 and battery power allows 
enjoyable playing anywhere of piano violin, flute and 
organ over 2'.• octaves Built-in vibrato function 16'. 
x 53/4  a 2" With soft carrying case 

MT-30 

RRP (115 

ONLY £95 
22 instruments over 3 octaves Four position voice 
memory function Built-in Vibrato and sustain Bat-
tery or mains 22'4 x 6'. x 2' " Weight 6Ib 

RRP £253 

ONLY £225 
25 instruments over 4 octaves  Four voice memori, 
function with push button selection Built in vibrato and 
sustain Pitch control AC only 303/4 x 11  a 4  VVeei• • 
16 Bibs 

CT-202 

RRP £323 
ONLY £275 

-Son of success  The two harpsichords demonstrati-
the Castotone's talent for sparkling, crystal clear tone,. 
Even more impressive is the clay 

(Melody Maker) 
49 instruments over 4 octaves 4 voice memory functior-
with push button selection 3 vibrato settings and sustae 
Pitch control 0. P jacks AC only 3'1 x 34'o a 1 ' 
16 8Ibs 

OPTIONAL ACCESSORIES 

CS H domestic stand for CT- series 
CS P professional stand for CT-series 
SP -1 sustain pedal for CT- series 
VP 1 volume pedal for CT series 
AD 1E mains adaptor for MAO/MT-30 
AD 4160 mains adaptor for VL-1 
HC 2 hard case for CT-301 
HC -3 hard case for CT-202 
HC 5 hard case for CT-101/403 
PC 1 hard case for MT-30 

£25 00 
£27 00 
£12 00 
£25 00 
f 5 00 
f 5 00 
f44 00 
£44 00 

1PRICE includes VAT and P&P Send your company order, cheque. PO or phone your Access or Barclaycard number to   

LEADING CASIO DISTRIBUTOR 

164/167 East Road Cambridge CBI 108 
Telephone 0223 312866 

f 9 95 

ORDER 

FOR M 

back page 



S O PACE RUNNER 

J-100 
RRP 
£22 95 

ONLY 
£19.95 

Provisional specification 
Time. auto calendar, calculator. 
alarm, hourly chimes. stopwatch 

JOGGING COMPUTER 

AX-210 Specification 

Analog Display 

LC Display of hours and minutes 
Digital display 
• Local time, 12 or 24 hour 
• Full calendar display 
• Dual time. 12 or 24 hour 
• Alarm time display 
• Countdown alarm timer 
with memory function 

• Professional 1 100 second 
stopwatch 

Hourly time signal Daily 
alarm-electronic buzzer 
or 3 selectable melodies 
Rapid forward back setting 
9 4 a 35 4 x 36mm 

World's most versatile watch 
10 alternative displays - over 60 useful functions 

CASIO AX-210 (RRP E34 95 , ONLY £29.95 

DIGITAL  DATEKEEPING THIS MONTH NIX T MONTH 
TIMEKEEPING 

!  8 
n • nn in Dr 
iu•LoCi iu L 3 

I 

DAILY ALARM DUAL TIME  COUNTDOWN STOPWATCH 
ALARM 

(  ) C   

CI  r on 
D  :3 3  98 

3 ; 6:0 .3  ; ;1 ;1: 9 

COMMON SPECIFICATIONS: • High quality modules and cases • Mineral glass face • Accurate to • 15 seconds per month' Water resistant to withstand day-to-day spiastring. ram, etc 

100 METRE  s O NJ 
RESISTANT 

W-100 deft RRP E22 95 
£19.95. Black resin case 
strap otherwise same 
specification as W-150 
below 

W-200 (rIghtlARP (19 95£  
17.95. Black resin case 
strap Displays hours, 
minutes and date, seconds 
or day 
Alarm, hourly chimes and 
1 10 second stopwatch 

W-150. Ileft) RRP £27 95 
£24.95. Stainless steel 
case bracelet 

W-150C (right) 
RRP £24 95 (21 95 
Stainless steel case resin 
strap 

Time and auto calendar 
Alarm hourly chimes. 
countdown alarm timer 
with repeat memory 
function. professional 
1 '100 sec and stopwatch 
Time is always on display, 
regardless of display mode 

50 METRE W ATER 
RESISTANT 

W-51 (left) RRP £25 95 
(22.95. All S'S 
specification as W-150 

LW-5. RRP flO 95 
(895. Resin case and 
strap Colours as 
available 
Three display modes 
hours and minutes, month 
and date. seconds display 
7 year battery life 

LADIES 
M ODELS 

(shown full 

size) 

STANDARD CASES 
(SPLASH 

RESISTANT) 

F81 F82 deft) RRP 
F12 95 /10.95. Black 
resin case strap 

A-851 (right) RRP (16 95 
£14.95. Stainless steel 
jacket and bracelet 

Displays hours. minutes 
and date, seconds or day 
Alarm, hourly chimes and 
1 10 second stopwatch 

THESE SPACE 
INVADERS WILL 
ALAR M YOU 

Casio s most amazing 
watches ever 

CA-90 (left) RRP E22 95 
(19.95. Black resin 
case strap 

CA-901 (right) RRP 
-(34 95 (29.95. Chrome 
plated case. S S bracelet 

Time and auto calendar. 
calculator, alarm, hourly 
chimes, stopwatch, dual 
time, DIGITAL SPACE 
INVADER GAME 

LM-3 (left) RRP £l6 95 
(14 95. Resin case and 
strap Colours as 
available 
Ladies melody alarm 
chronograph Time and 
calendar, 3 selectable 
alarm melodies. hourly 
chimes, professional 
stopwatch 

AN-8GL (right) RRP 
(27 95 £24.95. Gold 
plated case Leather strap 

Gentleman's slim dress 
watch LCD. analog 
display of hours and 
minutes Sweep second 
hand or radial seconds 
No other functions 

1=:7 ; 
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Fortune Teller. Matchmaker. Calendar and Alarm Clock 

RAP 118.95 

O NLY £16.95 
Predictions of individual fortunes (Health, Gambling 
Investment, Business and Love) or the compatibility 
between two persons on any given day 
Hourly time signals 5/16 x 2'/> a 4/.. inches Wallet 

BQ-1100 BI OLATOR 

Alarm Clock Calculator 

Calendar, two alarms, 
countdown alarm, stop 
watch, time memory, 
three date memories, 
date and BIORHYTH M 
CALCULATIONS. 
'4 x 2-7/16 x 41i" 

RRP /18 95  f 16 95 

M O 1200 MELODY. 

Alar m Clock Calculator 

RRP £22.95.  £19.95 

.78-,A 35 

111111'11 

12 Melodies. 2 alarms, date memories, 
anniversary memories, calendar, night light 
1-9/16 x 6 x 23/4  inches 7 ounces 

MELODY ALAR M CLOCK CALCULATORS 

ML-120  ML-2000 

CASK, 

RAP 116 95 
£14.95 

_J_Jz:Jzpj 
.'.JElajapj 
Ci a  faj 
12  a a a _I 
12111,_jj 

RAP £25.95 
£22.95 

12 melodies, 2 alarms, date memories, 
anniversary memories, calendar, stopwatch 
ML 120 7/32 x 2' x 41/2 " Wallet 
ML-2000: Office 13/4 x 4 x 6'x" 

ML-75 Card version of above £14 95 

BANKING AND FINANCE 
LIF-100 RRP f16 95  ONLY f14 95 

SY MPH ONIC ALAR M CLOCK 

MA-1 
9 .95 

Mozart No 40 
or Buzzer 
Hourly chimes 
Snooze facility .-
13/4  a 41/2  a 3mn 

INTELLE CTU AL SPA CE IN VA DE RS 

More mental agility-less manual dexterity 

M G-885 
Three missile buttons for 
three level attack 8 
arcs of fire make 
aiming off  essential 

Basic calculator with 
full memory and % 

RRP fl2 95 
ONLY £10 95 

M G-880 DIGITAL INVADERS 
Our best selling calculator last Christ mas 

M G-880  MG-770 Card Size 

RRF I 14 95  £12.95 

RRP f12 95  110.95 

Ouick reactions and fast fingerwork are called for 
Basic calculator with full memory and % 

UC-365 MELODY 
Alar m Clock Calculator 

RAP £21 95 

O NLY £19.95 
Three melodies, universal calendar, date 
memories, 2 date alarms, daily alarm, 
countdown alarm/stopwatch, time memory 
1/2  x 41/2  a 21/2 . 2.2ozs. Wallet 

MELODY ALAR M CLOCK CALCULATORS 

UC-360 Card Size 

1=3- • 
i  I 

RAP f21 95  £19.95. 

Specifications as UC-365 above 

UC 3000 

11 11 

SI 
f f f f f f  

• al a gieil 
012 0,67-Z! 
e a 5 :1 

RAP £30 95 
£27 95 

UC-360 7/32 x 3% a 214" 1 8ozs Wallet 
UC-3000 Office 134 x 4 • 6' X" 

GENERAL SPECIFICATI ONS 

All Casio calculators listed have liquid crystal 
displays for long battery life and a (minimum> 
8 digits, with floating decimal point 
Alarm clock calculators all have a one year battery 
life, pre-programmed automatic calendar 
adiustment• and hourly time signals )Except 
EX -61001 

INSTA NT M USI CI A N! 

Electronic Musical Instru ment and Calculator 

VL-80 

Records and plays back 
notes as a melody 
ONE KEY PLAY 
AUTO PLAY 
Manual play 
Melody demonstration 
Vibrato effect 
85 x 68 x 118 5mm 

Price/delivery on 
application. 

600 0 

Uus ro-
,80880 
:C10080 
80030 
00000 

SCIENTIFICS at discount prices 

FX 81 

=' 31011111111111111 
• 

FX-100 

M O 0511 0 
u s . . . 
M O U S 
le II II IS 

£12.95  £16.95 

F X 550 

£19.95 

FX-81 8 digits. 30 scientific functions 2x AA 
batteries last 4,000 hours. 3/4 x 3 x  
FX-100. I0d. 44 sc I. otherwise as FX-81 
FX-550. 50 sc f 1,300 hour lithium 
battery 5/16 x 21/8 x 5'4" Wallet 

WITH CLOCK AND ALAR M 

FX-6100 FX 8100 

£14.95 £24.95 

EX-6100. 8d, 39 Sc f. clock with hourly time signals. 
alarm, countdown alarm timer. 1/100 second stopwatch 
2 x A.A batteries last I year 3/4 x 3 a 5f/x" 
FX-8100. Similar to above but 49 sc I. auto calendar 
additional timer alarm and powered by 2 silver oxide 
batteries '4 a 23/4 x 5'4" Wallet 

LO W COST PR OGRA M MABLES 

FX-180P  FX-3600 

111 0 0..3 01.7 

10 0C3C3 0C3 

113 0 011• 11 

O 0 0 0 0 

O 0 0 0 0 

0 131 0 01:3 

£19 95 

Iii L110111111M 

12 El El 1131111 

I/ a El la = 

In  5211:41 



ADVANCED PROGRAMMABLE "BASIC" POCKET COMPUTER 
FX-702P 

RAP £134.95 

ONLY £119.95 

LCD scrolling display of alpha/numeric (dot matrix) characters. Input can 
be varied from 1680 programme steps, with 26 independent memories, 
to 80 programme steps with 226 memories. (All retained when switched 
off). Up to 10 programmes can be stored (PO to P9). Subroutine: Nested 
up to 10 levels. FOR NEXT looping: Nested up to 8 levels. Straightforward 
programme debugging by tracing. Editing by moving cursor. 55 built-in 
scientific and statistical functions, including regression analysis and 
correlation coefficient, can be incorporated in programmes. Pro-
gramme/data storage on cassette tape via optional FA 2. Optional FP 10 
mini printer available soon. Two lithium batteries give approx. 200 hours 
continuous operation, with battery saving Auto Power Off. Dimensions.: 
17 x 165 x 82mm (aths x 61/2 x 31/4 "). Weight: 180g (6.3oz). 

FI E 1 

ONLY £33.95 

Official Ti mekeepers, 

1980 Oly mpic Ga mes 

PROFESSIONAL STOPWATCH 

MICROSPLIT 1030 

•1 /100 second timing up to 9 hours, 

59 minutes, 59.99 seconds. 
'Selectable lap or split timing. 
'Quartz accuracy, certified 0.0004%. 
*Water resistant case. (It floats!). 
*Low battery warning indicator. 
'Two year continuous battery life. 
'Colour coded buttons, with precise 
clicking action for reassurance. 
'Lightweight, shock resistant, easy-
grip cases, with lanyard. 

Other models available. Details on request 

Copyright Tempus, 1981. E&OE 

FX-602P 

AINI MINL   

I 
11 , 0 

se- C.," ,•.1.• 

LD  1.0 

G/I 

El 0 Ell Ell E31 
D U D El 111 
U U U D D 

Eil C:1 

'LCD alpha/numeric (dot matrix) 
scrolling display (86 types). 
'Variable input capacity from 32 
functional program steps with 
88 independent memories, to , 
512 steps with 22 memories. 
•Memory and program retention 
when switched off. 
•Up to 10 pairs unconditional jumps 
(OOTO). Manual Jump. 
'Conditional jumps and count 
jumps. Indirect addressing. 
• Up to 9 subroutines. Nesting possible 
up to 9 levels. 
50 built-in scientific functions, 
all usable in programmes. 
•PAM (Perfect Algebraic Method) 
with 33 brackets at 11 levels 
'Ultra high speed calculations 
'Program storage on cassette tape 
using optional FA-1, 
'Compatible with FX-501/2P. 
'2 lithium batteries. Approx 660 
hours continuous use. 
•Battery saving Auto Power Off. 
'Only 9.6 x 71 x 141.2mm. 
100g. 

Optional FP-10 printer available soon. 

RAP £84.95  ONLY £74.95 

CITIZEN Fast overtaking SEIKO as the world's largest 
manufacturer of high quality watches, with 28 million sold 
in 1980. 

41-8510-51 Analog Digital 

Alar m Cronograph 

Analog time, with luminous hands. 
Digital second time, or calendar, 
with night time illumination. 
Professional 1/100 second 
stopwatch to 1 hour, then seconds to 
24 hours. Alarm and hourly chimes 
Countdown alarm timer, with 
repeater function. 100 METRE 
WATER RESISTANT S/S case, with 
crystal glass. 

ONLY £87.50 

Prices include VAT and P&P or carriage. Send cheques, 
Postal Orders or phone your ACCESS or B'CARD number to: TE MP US 

Tempus, 164-167 East Road, Cambridge CBI 1DB 

Please supply   

Name   

Address   

I enclose a cheque/P.O. for f   

or I wish to pay by Access/Barclaycard. My number is 

I saw your advertisement in   

  magazine 

The Beau mont Centre, 164-167 East Road, 

Cambridge CB1 1DB.  Telephone 0223 312866 

Tempus, 164-167, East Road, Cambridge CBI 1DB 

Please supply   

Name   

Address   

I enclose a cheque/P.O. for f   

or I wish to pay by Access/Barclaycard, My number is: 

I saw your advertisement in   

  magazini• 



ELECTRONIC GAMES 

SEMI-PROGRAMMABLE TV GAME 
• 4 Cartridges • Mains 
Adaptor 
Normal Prrce I73 
NOW REDUCED TO  vs, 

DA ? BA  T.V. GAME 

FULLY PROGRAMMABLE 
CARTRIDGE T V GAME 
14 Cartrodges evadable 
Normal Price £87 86 
NOW REDUCED TO 

59 

CHESS COMPUTERS 

MANY UNIT 
ARE COVERED BY 
THE EXCLUSIVE 
SILICA SHOP 2 YEAR GUARANTEE 

SPEAK & SPELL 
Normal Price 449 95 
NOW REDUCED TO 

£39.50 ;2;kr 

f...ch  your child te 
properly with 

',is unique learning 
,t1 Fully automat,. 

- features and scoring 
Additional  word 
,odules ayaiiable 
...tend the range of 

wordS 

HAN D HELD GA MES 

EARTH INVADERS 

These invaders are a breed of creature hither, 
unliflOWO  to man They cannot be killed to 
traditional methods  Men moat be buried TI,i-
battle is cordocred in a mare •••,NRIO squad.. ' 
aliens chase home troops The onN 
eliminating them is by 1E 2 
digging holes and 
burying them 3.95 

HAND HELD GA MES 

genermion G•lasy Inv..,  I ne .nvaLte , 

have re grouped and have a seemingly ensiles. 
suPPN of WaCecrah whilst the player s mr•eriel ri 
limited to just 250 missiters to be launched from 3 
missile stations You have to prevent he in.adern 
analog 

5e5tr0ni09 coot ho me 

f r o 

defences 

We carry a range of over 15 
cfifferent Chess computers 
Electronic Chess  £29 95 
Chess Traveller  (39 95 
Chess Challenger 7  I79 00 
Sensory 8  £119 00 
Sensory VOICe  £259 00 
SPECIAL OFFERS 
VOICE CHESS CHALLENGER 
Normal Proce (245 NOW £135 00 
SARGON 2 5 BORIS 2 5 
Normal Price (273 70 NOW £199 95 
Adorn' . inelvdd V A I 

ATARI 
T.V. 
GAME 

T he tnOSI popu ar I  Game or 
the market with a range & over 
40 cartridges includmg SPACE 
INVADERS  with  over  112 E 9 5.45 
ames on one cartridge  VAT 

SPACE INVADERS 
• 

••iind held Invaders Games ayailable (19 96 
• Invaders Cartridges available to fit 

ATARI RADOfiN ACE TRONIC Profiles G7000 

• Cartridges also available for 
MATTEL TELENG ROWIRON 

DATABASE INTERT O N 

TELETEXT ADD ON  £199 ADAPTOR  OAT 

:Z 

:Z 

mane.. mar:: 

J•e. 

THE RADOFIN TELETEXT ADD-ON 
ADAPTOR 

Plug the adaptor tnto the aerial socket of your 
colour I V  and recewe the CEEFAX and 
ORACLE teleyisron ontolynation servetes 

THIS NEW MODEL INCORPORATES. 
Double height character facility 
True PAL Colour 
Meets latest BBC 15 IBA broadcast Specifications 
Push button channel change 
Unnecessey to remove the unit to war, 
TV programmes 
Gold plated circuit board for rel..., 
flew SUPERIMPOSE News Ole,' 

ADDING MACHINE 
OLYMPIA HHP 1010 

Normal Price (57 21 
NOW REDUCED TO 

VAT 
Uses ordinary paper' 
No need to but expens,,, 
thermal paper, 
fast add listing PRINTER 
CALCULATOR 2 tines , r 

SeCOnd  TO digit Cal.., 
Uses normal add. , 
machine rolls BMWs, 

mama operated 
Sae 9'  srP, 's 

24 TUNE 
ELECTRONIC DOOR 

BELL 
Pr,ce 119 hj 

NOW REDUCED TO 

£12.70onc VA' 

Plays 24 different tune, 
with  separate  speed 
Control and volume 
control Select the most 
appropriate tune tor your 
viSitor  with appropriate 
tunes for different limns 

The year' 

THE OLYMPIA — APPROVED FOR USE WITH THE 
BRITISH TELECOM NETWORK 

TELEPHONE ANSWERING MACHINE 
WITH RE M OTE CALL-IN BLEEPER 

This telephone answering machine is manufactured by Olympia Business Machines, one u, 
the largest Office Equipment manufacturers in the U.K. It is fully BRIT. TELECOM 
APPROVED and will answer and record messages for 24 hours a day. With your remote cal l-
in bleeper you can receive these-messages by telephone wherever you are In the world. The 
remote call-in•bleeper activades the Answer 'Record Unit, which will at your command repeat 
messages, keep or erase then, and is activated horn anywhere in the world, or on your 
return to your home or office. The nusehine can also be used tot meesage referral. if you ha,. 
an Urgent aPpointrnent. but at expecting an important call, simply record the 'phone numb, 

and location where you can be 
reached. With OptiOnal estr• bleepers 
(tEen13d eed attcooh  c) otlhleias gufaecsi laitnyd  cmaenm bbee rs of 
the family. Using  a CPO standard 
cassette you can record as many es 
45 messages. Th• announcement can 
be up to 16 seconds !Ong and the 
tncorning MeSitage UP 10 30 ileCOnds 
long. 

The machine is eally to inefiall and 
comes with lull instructions. It is 
easily wired to tour 'unction bor 
with the soad• connectors provided 
or •Iternatively a lack plug can Pe 
provided to plus into a iack socket 
Most important of course, Is the fact 
'gat it is lull, BRITISH TELECOM 
APPROVED 
The pd. of L135(inc. VAT) includes 
the machine, an tralra.light remote 
call-in Bleeper, the  rntclephOne 
meeaag• tape A. C marn• adaptor. The 
unit is 91 . 6" • 2f" and IS fully 
guaranteed for 12 months. The tele-
Ober. can be placed directly on the 
unit —no  additten•I  desk some is 
rOpUiffd 

£135 P., 

MATTEL T.V. GAME 

.00n to convert the 
MATTEL to a home computer won 101( RAM fulhy 
...spendable and programmable in Mrcrosoll Basin 
Other accmSor it's will be available rater in the yeer 

PRESTEL 
VIEWDATA 

'   I" • 1.0.• 
11 • 

• %411111:0jS. 
:0 =4  

1 4..1.4. • 

PUS1 .1111S 1.00.0,1100. C•••••,.. so., • • 
illiSt•• • ••••••••••  • 

Prestel 
ACE TELCOM VOX1000 Prestel View 

data adaptor simply plugs into the aerial 
socket of your television and enables you to 
receive the l'reStel Viewdata seryice in 
colour or black & whrte 
Features - 
S.rnp1.1.. controls tor quick easy °petal . -

Special graphics teal ure tor hrgh resolution 

Slate ot the art rnrCrOprOCessor controller 
Standard remote telephone keypad with Neste, 
keyS • • 
Auto dialler incorPo•eterf  rot easy FY44 .4, 
. quiSi1400 

True PAL colour encoder using reliable IC 
chrome tater and del• line incorporated tor 
minimum picture interference m•simum 
fidelity 
Includes convenient TV  Prime, switchboe 
EPS. ," connected to standard home or elf we 
telephone lines 

Oimi Of, e 
Ei  .0 o, ov•d 

SPE CIAL E22 ,2 2,5 
RICE  •411.. 

FOR FREE BROCHURES -TEL: 01-301 1111 
E MS" 

IOOISCRAY  one 

CO OP 

nol01(  Inv toe or re ,,,,, oory no m 
or one re m ente Pleas• tore. nonor 
Soden/1 M M .”0.' 

falta01, eel trUS 

tfg. 

•  ,ordA.awc SeiriC• 'wails . To order M * mho.* oM 
.inis at C SSSBARCLArCanD number and Me.. merest to us cost  se 
I w oo*  wr...c• res., * 
CALLERS WELCOME  Demomirahons daiiy at our Sec. me, open lion San scm 
Monday Setureay larch Caen, Thursday tem  Lee Oven., 
2 YEAA GUARANTEE  Co mets am io.eieaCc.toiiceai • guarantee ano me m am 
cowered by ore ow rue..  Shoo 2 year Guar...ea 
MONEY SACS UNIX R TARING  d eau ye onsatostred min ro., morn...end ,,,,, ntteelnin 
day* * MN give yOu • 
AFTER SALES SEMACE  Arai, * on all ...runes ed or guarantee 
COMPETITIVE MIKES  We for never knowing., unit.tioia 
HELPFUL ADVICE  Armee.e on the suitability of gen men... 
CREEK, FACILITIES  foil credit Niceties woad. we  24 or 26 month. al conweouve 
isles or wt.., 
PART EACRANGE SCwEASE  neinOe on woes hand maLn.ne• 
cRE pot (Am's WELCOME  Arrws Iheruni-ard One,. clue  an Express 

SILICA SHOP LI MITED E.E. 12/81 
1 4 The Mews. Hatherley Road. SnIcup. Kent DA14 4DX 

Tole • one. 01-301 1111 or 01-309 1111 

IP 4 

011P1 
'.10m011/ '11111111111 ,11 
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NEW 

9-era 9ireeg7deezi post marshall os 
TRANSISTORS  JUST SOME OF OUR LARGE RANGE 

12 BDY77  £1 80 
15 BOY55  £1 25 
22 BF160  £0 24 
23 BF177  £0 25 
15 BF180  £0 35 
30 13E183  LO 30 
10 13F195  £0 14 
10 BF196  £0 15 
10 13E197  £0 12 

6E198  £0 17 
13 13E199  £0 17 
12 BF225J  £0 15 
12 8E255  £0 20 
17  BF257  £0 33 
14  13E338  £0 35 
14  13E271  £0 20 
14  BF362  £0 40 
14  BF451  £0 30 
30  BFR29  £0 30 
12 BER81  £0 22 
12 BFXI3  £0 12 
12 BFX86  LO 40 
12 BEY50  £0 27 
50 BEY51  £0 27 
20 BEY52  £0 23 
20 EtS551  LO 20 
20 
20  BSY53  LO 20 
15 BSY54  £0 25 
25  BSY65  £0 35 
40 EISY78  £0 75 
50 ME4101  £0 12 
40 M " 3°  " 75  
35 MJ481  E1 20 
00 MJ490  £1 20 
20 MJE370  LO 37 
35 TIP29A  £0 39 
36 TIP30A  £0 47 
50 TIP31A  £0 44 
42 TIP34A  £0 85 
50 TIPIIA  £0 50 
60 TIP54  £1 40 
32 TIP110  £0 67 
45 TIP115  £0 50 
45 TIP117  £0 60 
44 ZTX301  £0 16 
37 ZTX303  £0 24 
40 ZTX501  £0 14 

2N335  £1 00 2143771  £1 65 AC187K  £0 35 BC258A  LO 
2N398  £0 30 2N3772  £1 90 AC188  LO 25 BC260C  £0 
2N697  £0 23 2N3789  £0 90 AC188k  £0 30 BC261/A'BLO 
2N698  £0 40 2N3790  £1 .50 ACY22  £0 12 8C26211  LO 
214706  £0 25 2143797  £1 50 ACY30  £0 12 BC266A B £0 
214706A  £0 18 2143794  £0 12 AD161  £0 40 BC302  £0 
214718  £0 27 2I43854A  £0 20 AD162  £0 40 BC307A/13 LO 
214753  £0 25 2N3856A  £0 25 AF106  £0 12 BC308B  £0 
214929  LO 20 2N3905  £0 14  AF109  £0 12 BC309A/  £0 
2141131  £0 20 2N3962  LO 25 AF114  LO 12  B/C 
2N1507  £0 12 2N4036  £0 48 AF126  LO 26 BC318  £0 
2141637  LO 18 2144058  £0 13 AF200  LI 00 13C347  £0 
2141638  £0 25 2544059  £0 13 AF280  £1 00 BC350  LO 
2141991  £0 35 2N4060  LO 13 BC107  £0 15 BC3134  £0 
2142060  £3 00 2144249  £0 13 BC10913  £0 15 8C414  £0 
2N2193  £0 50 2144284  £0 15 BC115  LO 19 BC4I5  £0 
2N2193A  £0 50 2144286  £0 12 BC118  LO 19 BC4I6  £0 
2142217  £0 45 2144288  LO 12  BCI35  £0 12 BC418  £0 
2142221  £0 22 2144400  £0 15 BC136  £0 12 BC517  £0 
2N2221A  £0 23 2144022  £0 50 BC140  £0 30 BC547  £0 
2N2368  LO 74 2N4898  £1 00 BC147A/B £ 10 BC549C  £0 
2142646  £0 45 2N4901  £0 50 BC149C  £0 10 13C557  £0 
2142714  LO 12 2144903  LI 50 BC157A B £0 10 BC5595  £0 
2142904  £0 28 2144907  £1 75 BC158 Et  £0 10 BCY54  £0 
2142905  £0 26 2145033  LO 35 BC159 B  £0 11 BCY58  £0 
2142907  £0 26 2145129  £0 12 BCI60  £0 35 BCY59  £0 

BC1678  £0 10 BCY71  £0 
2143053  £0 26 2145220  £0 12 -0C1613B/C LO 10 BCY72  £0 
2143054  £0 70 2145222  LO 15 BC169B'C £0 10 BCY78  £0 
2143055  £0 70 2145223  £0 12 BC170B  £0 10 BD115  £0 
2143108  f 0 30 2N5246  £0 15 BC171B  £0 10 BD116  £0 
2143393  £0 14 2N5293  £0 30 BC172/  BD121  LO 
2143402  £0 11 2N535c  £0 13  B,C  £0 11 BDI31  £0 
2143439  £0 67 2145448  £0 12 BC173113  £0 11 80139  £0 
2143440  £0 80 7146109  £0 30 13C1748  £0 15 BD201  £1 
2543441  £0 90 2146123  £0 53 BC182/L  £0 10 BD204  £.1 
2143838  LO 15 21116124  LO 50 BC183 L  £0 10 BD235  £0 
2143642  LO 15 40254  £0 50 BC184  £0 10 1313240  £0 
2143643  LO 15 40312  £0 50 BC205  LO 17 BD241  £0 
2143702  £0 10 40316  £0 75 BC2I2 L  £0 10 BD242  £0 
2143705  LO 10 40363  £0 20 BC213 L  £0 10 B13243  £0 
2N3706  £0 10 40389  £0 20 BC214 L  LO 10 130744  £0 
2143708  £0 10 40512  £0 50 BC238  £0 10 B13433  £0 
2N3709  LO 10 AC127  £0 20 BC239  £0 10 80535  £0 
2143711  £0 10 ACI28  £0 24  13C250  £0 12 80536  £0 
2143114  LI 00 AC132  £0 21  BC251 B  LO 10 80538  £0 
2143716  LI 30 AC152  L., 35 BC253 C  £0 10 80539  £0 
2143732  £1 50 AC176K  £0 36 BC256A/E1 £.0 10 130540  LO 

NE W "CHIP SHOP" 

ELECTRONICS 

CONSTRUCTION KITS 

MAKE IDEAL XMAS 

PRESENTS 

FOR THE YOUNGER 

ENTHUSIAST BEGINNER 

ALSO 

MORE ADVANCED 

"ELECTRONICS 

CONSTRUCTION" KITS 

SEE THEM AT OUR SHOP 

at 32c EDG WARE ROAD, 

LONDON N. W.2 

DIGITAL CIRCUITS 

7404  £0 10 
7406  £0 33 
7407 7411  £0 27 

£0 22 
7412  £0 18 
7413  £0 28 
7416  £0 25 
7417  £0 25 
7420  £0 16 
7423  £0 25 
7425  £0 25 
7426 
7427  £0 29 £0 29 
7432  £0 24 
7437  £0 21 
7440  £0 14 
744IAN  £0 60 
'442  £0 45 
7445  £0 72 
7446AN  £0 45 
7447AN  £0 45 
7448N  LO 45 
7453  £0 45 
7454 
7460  LO 15 LO 15 
7470  £0 30 
7472  £0 28 
7473  LO 28 
7474  LO 28 
7475  £0 29 
7476  Lk 30 
7483  LO 60 
7484  £0 95 
7485  £0 75 
7486  £0 25 
7489  £2 00 
7490AN  £0 28 
7491AN  £0 60 
749361  LO 30 
7495  £0 58 
7496  £0 34 
7497  £1 74 
74107  £0 28 
74118  LO 84 
74119  £1 25 
74121N  £0 25 
7412261  LO 50 
74I23N  £0 45 

CMOS 
INTEGRATED 
CIRCUIT 
CD4001B  LO 14 
CD4002  £0 14 
CD4007  LO 16 
C D400813  £0 90 

CD4009  £0 30 
CD4010  £0 36 
C040118  £0 14  
C04012  LO 16 
C04013E1  £0 33 
C04014  LO 60 
CD4015  £0 60 
CD4016  £0 30 
CD4017B  £0 45 
C0401813  £0 60 
CD401915  LO 32 
CD4020B  £0 60 
CD4021  £0 65 
CD4022B  £0 65 
CD40235  £0 18 
C13402413  £0 40 
CD4025  £0 14 
CD402138  £0 57 
CD403513  £0 80 
CD4040  £0 55 
CD4041B  £0 60 
C13404213  LO 55 
CD4043  £0 60 
CD4047B  LO 74 
C134051B  £0 60 
CD4062B  £0 60 
CD4060B  LO 86 
CD406313  LO 94 
CD4066B  £0 35 
C01067  £3 90 
CD40508  £0 27 
CD4068  £0 18 
CD4069  £0 14 
CD407IB  £0 18 
CD4072  £0 18 
CD4073B  £0 19 
CD4075B  £0 19 
CD408113  £0 16 
CD4082  LO 19 
CD4085  £0 80 
CD4086  £0 54 
CD4098  £0 85 
C13409913  £0 93 
CD451013  £0 65 
CD4511  £0 50 
Cl34514  LI 50 
C04518  £0 45 
CD4520  £0 68 
CD4522  £1 10 

CLOCK MODULES 

MA 1002H ALARM 24 HR  £3 50 
MA 1012 ALARM 12 124 HR.  £3 50 
MA 1003 12V CAR CLOCK  f 12 50 
CASE FOR MA 1003  f 1 CO 

PRESENSITISED POSITIVE FOTO 

RESIST PC BOARDS 1 6mm TH ICK 

SIZE  SINGLE SIDE 
100 • 150mn,  El 40 
100 • 22Ormn  Et es 
203 • 111rnm  LI 70 
233 4 - 220mm  £.3 75 

SEND 75p 

FOR OUR LATEST 

LIST POST PAID 

LED DISPLAYS 

NSN 3914. 3915, 3916 Bar Graph  £4 95 
14514 5881 5882 Four Digit/Segment 83 95 

A. Marshall (London) Ltd., 
Kingsgate House, Kingsgate Place, London N W6 OTA 

Industrial Sales: 01-328 1009  Mail Order: 01-624 8582 24hr service 
Also retail shops: 325 Edgware Road, London W2, 

85 West Regent Street, Glasgow 

PLEASE ADD POSTAGE PACKING 60p UNLESS STATED, 
ALSO 15 % VAT ON TOTAL 

ABOVE PRICES ARE MAIL ORDER ONLY 
EX-STOCK ITEMS BY RETURN 

E.E. PROJECT KITS 
Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We Supply 
carefully selected sets of parts to enable you to construct E.E. projects. Kits include ALL 
THE ELECTRONICS AND HARD WARE NEEDED. Printed circuit boards (fully etched, 
drilled and roller tinned) or Veroboard are, of course, included as specified in the original 
article, we even include nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless 
Otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED. 
If you do not have the issue of E.E. which includes the project-you will need to order 
the instruction reprint at an extra 45p each. 

Reprints available separately 45p each + P. & P. 101, 

CAPACITANCE METER.Oct. 81.021 91. 
SUSTAIN UNIT. Oct 81. Ell D. 
'POPULAR DESIGNS'. Oct. 81. 
SNAP INDICATOR. El 18. 
DAMP LOCATOR. £1 -51. 
TAPE NOISE LIMITOR. £4 28. 
HEADS AND TAILS GAME. £2 36. 
CONTINUITY TESTER. El 70. 
PHOTO FLASH SLAVE. £3 24. 
FUZZ BOX. £6 82. 

OPTO ALARM, £6 34. 
SOIL MOISTURE UNIT. £5 43. 
ICE ALARM. £7 38. 

MODEL  RAIL WAY  SPEED  CON-
TROLLER. Sept. 81. £13 46. 
0.12V PO WER SUPPLY. S.-pt. 81. £16 114 
ANTI-THEFT LINK DEVICE. Sept 81. 
£7 99. 
CMOS  CAR  SECURITY  ALARM. 
S•.n1. 31 £8 49. 
AUDIO COMPRESSOR-MIXER. Sept. 
81 £21 21. 
CMOS DIE. Sept. 81.1E7 47. 
LED SANDGLASS. Aug. 81. £7 
W HEEL OF FORTUNE, Aug. 81, less 
wire, panel and case. £3111 N. 
CMOS METRONOME, Aug. 81. £7 70. 
COMBINATION LOCK. July 81. Less 
case. fig 30. 
BURGLAR ALARM SYSTEM. June 81 
ess bell, loop &  ED 34. 
TAPE AUTO START. June 81. C11 96. 
TREMOLO. Jove 81 less case. £10 40. 
LOOP AERIAL CRYSTAL SET. June 81. 
£5 47. 
LIGHTS REMINDER AND IGNITION 
LOCATOR E.E. May Bl. E5 29. 
SOIL MOISTURE INDICATOR  E.E. 
May 81. £3 83. 
T.V. INTERFERENCE FILTERS  E.E. 
May 81. LO W PASS loss tinplate £2 88. 
HIGH PASS E1 56. 
GUITAR  HEADPHONE  AMPLIFIER 
E.E. May 81 03 96. 
PHONE  BELL  REPEATER . BABY 
ALARM E.E. May 81. £5 29. 
DIGITAL RULE (ultrasonic) April 81. 
£30 20 
INTERCOM. April 81 £20 76. 
SI MPLE  TRANSISTOR  6,  DIODE 
TESTERS. Mar. 81.  Ohmeter version 
Lt 89. Led version £2 54. 
MINI SIREN. Mar. 81. £7 52. 
LEO DICE. Mar, 81. £7 
LED FLASHER. Mar, 81. £4 01. 
MODULATED  TONE  DOORBELL. 
Mar. 81. £6 21. 
BENCH PO WER SUPPLY. Mn,. 81. 
£49 
TREBLE BOOST. Mar. 81 Et 64. 
CAR ACTUATED DRIVE WAY LIGHT. 
Feb. 81 less socket £23 90. 
THREE CHANNEL STEREO MIXER. 
Feb. 81. Ell 47. 
SIGNAL TRACER. F2b. 81. £7 64 less 
probe. 
FOUR BAND RADIO. Feb. 81. £39 98. 
Ni-Cd BATTERY CHARGER. Feb. 81. 
£12 72. 
ULTRASONIC  INTRUDER  DETEC-
TOR. Jail. 81 less case. £49 98. 
AUTO SLIDE CHANGER. Jan. 81. 09 211. 
LOGIC PULSE GENERATOR. Jan. 81 
£7 48. 
ICE ALARM. Jan. 81. ET D. 
NOTE DOOR CHIME. Dec. 80. £0 65. 

LIVE WIRE GAME. Dec. 80. £10 91. 
SOUND TO LIGHT. Nov. 80. 3 channel. 
£19 95. 
GUITAR  PRACTICE  AMPLIFIER. 
NOv. 80. £11 91 less case. Standard case 
£3 U. High quality case El 33. 
SOIL MOISTURE MONITOR. Nov. 80. 
£5 43 inc. probes. 
TRANSISTOR  TESTER.  Nov.  80. 
£10 87 inc. test leads. 
AUDIO EFFECTS UNIT FOR WEIRD 
SOUNDS. Oct. 80. £12 26. 

PHONE  CALL  CHARGE  JOGGER. 
Oct. 80 Ell 80. 
BICYCLE ALARM. Oct. 80. 09 68 less 
mounting brackets. 
IRON HEAT CONTROL. Oct. 80. £5 48. 
BEDSIDE RADIO. Sept. 80. £17 57. 
TTL LOGIC PROBE. Sept. 80, £4 85. 
COURTESY LIGHT DELAY. June 80. 
£6 69. 
SIGNAL TRACER. June 80. £5 98. 
ZENER DIODE TESTER. June 80. £6 23. 
4 STATION RADIO. May 80. £15 33 less 
ca, 
LIGHTS W ARNING SYSTEM. May 80. 
£4 38. 
BATTERY VOLTAGE MONITOR. May 
80. £4 63. 
CABLE & PIPE LOCATOR. Mar. 80. 
£3 85 less coil former. 
KITCHEN TIMER. Mar. 80 £13 70. 
STEREO HEADPHONE AMPLIFIER. 
Mar. 80. £16 97. 
MICRO MUSIC BOX. Feb. 80. £15 21. 
Grey Case £3 99 extra. 
SIMPLE SHORT W AVE RECEIVER. 
Feb 80. £24 17. Headphones £2 99. 
SLIDE TAPE SYNCHRONISER. Feb. 
80. £11 50. 
MORSE  PRACTICE  OSCILLATOR, 
Feb 80. £4 32. 
SPRING LINE REVERS. UNIT. Jan. 80. 
£24 17. 
UNIBOARD BURGLAR ALARM. Dec. 
79. £5 64. 
BABY ALARM. Nov. 79. LI II. 
OPTO  ALARM.  Nov.  79. Ell 34 inc. 
optional ports. 
ONE ARMED BANDIT. Oct. 79. £Z1 
HIGH IMPEDANCE VOLTMETER. Oct. 
79. El7 45. 

CHASER LIGHTS. Sept. 79. £21 97. 
SIMPLE  TRANSISTOR  TESTER. 
Sept. 79. £6 ft. 
ELECTRONIC TUNING FORK. Aug. 79. 
LS ft. Suitable rnicrophone & plug El 79 
extra. 
DARKROOM TIMER. July 79. £2 71. 
ELECTRONIC CANARY.June TOES 48. 
LO W COST METAL LOCATOR. June 
79 £5 98. Handle S coil former parts extra 
£6 10. 
TRANSISTOR TESTER. April 79. £4 SS 
TOUCH BLEEPER. April 79. £3 87. 

ONE TRANSISTOR RADIO. Mar. 79 
less case £7 62, 
MICROCHIME  DOORBELL.  Feb.  79. 
£14 82. 
THYRISTOR TESTER. Feb. 79. £3 54. 
ADJUSTABLE PSU. Feb. 79. £31 87. 
HEADPHONE  ENHANCER. Jan.  79. 
£2 86. 
FUZZ BOX. Dec. 78. Ell D. 
MIC. AMP. Dec. 78. £3 08. 
AUDIBLE FLASHER. Dec. 78. El 33. 
VEHICLE  IMMOBILISER.  Inc.  PCB. 
Dec. 78 £6 31. 
FUSE CHECKER. Oct. 78. EZ 16. 
TREASURE HUNTER. Oct. 78. 019 114 
less handle a, coil former. 
SOUND TO LIGHT. Sept. 78. £7 67. 
CAR BATTERY STATE INDICATOR. 
S-pt. 78. Less case. E1 96. 
R.F. SIGNAL GENERATOR. Sept. 78. 
£24 90. 
SLAVE FLASH. Auq. 78. £3 52 less SKI 
IN  SITU  TRANSISTOR  TESTER. 

78 £6 33. 
POCKET TIMER. April 78. £3 27. 
WEIRD SOUND EFFECTS GENERA-
TOR. MAI" 78 £5 ft. 
AUDIO VISUAL METRONOME. Jan 78 
£5 63. 
ELECTRONIC TOUCH S WITCH. Jr' 
78. £2 56 less case. 
RAPID DIODE CHECK. Jan  ry Eg 57. 
AUTOMATIC PHASE BOX. Der  71. 
L11 50 Inc p c.b. 
PHONE DOORBELL REPEATER. J.: , 
77 £6 98. 
ELECTRONIC DICE. Mn'  £5 31. 

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES 

1 TWINKLING STAR EE Dec 79  £5 91 
Mains PSU  L3 Et 
TABLE DECORATION EE Dec 80   Ea 98 
TREE LIGHTS FLASHER EE Dec 80  EIO 05 
Reprints of above   4Speach 

- CHRISTMAS KITS - 

PCBs 
for 
E.E. 

MODEL RAIL WAY SPEED CONTROLLER. Sept. 81 
CMOS DIE. Sept 81 
W HEEL OF FORTUNE. Aug. el (woo    
COMBINATION LOCK. July 81   
BENCH PO WER SUPPLY. Mar. 81 
MODEL RAIL WAY POINTS CONTROLLER. Mar. 81 
SOUND TO LIGHT. Nov. 80. 
'GAS SENTINEL. Apr.80   

£2 6111 
£1 It 
LI 98 
E1 SS 
£2 58 
Et 85 
£1 89 
£2 20 
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I.C.s  TOOLS  CASES 
TRANSISTORS  RESISTORS  KITS 
CAPACITORS  HARD WARE MAGENTA ELECTRONICS LTD. 
C1060  58p 
T IC46  5814 
0,447  11p 
0490  SP 
0,4202  16p 
W005  33P 
WO6  17p 
Z5J  £2 92 
1744001  3iP 
IN4005  fp 
1144148  Sp 
1145404  lip 
1145408  lip 
8F244  87p 
MPF102  69p 
TIS88A  57p 
VN67AF  £1 21 
2N3819  28p 
2143820  78p 

2145457  51Ip 
2N54134  63p 
40673  98p 
AC128  29p 
AC141  33p 
AC142  39p 
AC176  37p 
BC182  11p 
BC182L  lip 
13C183  11p 
BC184  lip 
BCI84L  11p 
BC2I2  lip 
BC212L  11p 
BC213  11p 
BC214  11p 
BC214L  11p 
130131  Allp 
BEY50  25p 

BFY51  24p 
BFY52  23p 
BFX88  32p 
BRY39  409 
MPSA65  39p 
RPY58A  L1 16 
TIP31A  52p 
TIP32A  83p 
TIP33A  94p 
TIP34A  99p 
TIP121  Li 12 
TIP2955  69p 
TIP3055  69p 
TIS43  38p 
TPSA13  35p 
SN3053  25p 
2N3055  59p 
2N3702  11p 
2N3704  11p 

LINEAR I.C.s 
555  32p 
556  711p 
741  28p 
748  Sip 
CA3080  £1 21 
CA30854 £1 32 
CA31307 £11 12 
CA3140E  57p 
HA1388  £2 85 
ICL71311  £1 DI 
ICL8038CCE3 62 
IC1A7555  £1 If 
L6351  Sip 
LF353  lip 
LF356  ffp 
LM301AN  39p 
LM309K  £2 99 
LM317K  £3 Si 
1M3177  £2 55 
LM324N  79p 
LM380N  ffp 
LM381N  El MI 
LM382N  E1 82 
LM386N  El 01 
LM387N  E1 39 
LM389N  E.1 29 
LM1830  Et 32 

LM3917N  £2 27 
LM3900 W  Hp 
LM3909N  79p 
LM3911N  £1 55 
LM3914N  Lt 19 
LM3915N  £2 98 
MC3340  £2 IS 
TBA820  £1 OS 
TL064  £2 59 
U237B  Li 69 
ULN2283B Li 47 
ZN1034E  19 
ZN4I4  LI 09 
ZN4I9CE  £2 59 
ZN424E  £2 14 
ZN425E  £5 98 
CMOS 
4001  27p 
4011  21p 
4013  55p 
4017  95p 
4020  El 20 
4024  75n 
4069  319 
4081  299 
4093  899 
4522  L1 79 
40174  L1 50 

i W CARBON FILM RESISTORS 
612 SERIES. 1R-10M   1 t Is. ea ch 
MIN. HORIZ. PRESETS. 100R-4M7  12p each 
MIDGET POTS. LINEAR. 470R-4M7 37p each 
LOG. 487-2M3     351,  eac h 
S WITCHED POTS. 487-1M. LIN 75p. LOG 76P 

POLYESTER  (C280)  CAPACITORS,  250V 
10nF; 15nF; 22nF, 33nF; 47nF 7p each. 68nF. 
100nF 9p. 150nF; 220nF 12p. 330nF 15p. 470nF 20p. 
680nF 28p. 144F 33p. 1 59F 49p. 2 29F 65p. 

OPTO 
BPX25   £2 24 
2N5777    60p 
ORPI2  99p 
TIL32  Illp 
TIL78  74p 
LIDS WITH CLIPS 
3mm. Red 15p. Green lip. Yellow 
211p. 

5rnm. Red 16p. Green Up. Yellow 
Zip. 

FLASHING LED  78p 
RECTANGULAR. Red  •18P 
MAINS PANEL. Neon  32p 

SUB MINIATURE AAAAA CERAMICS. C V 
Values in pF; 2.2; 3.3; 4.7; 5.6; 6.8; 8.2; 10: 15: 
22; 33; 47 & 56pF 7p each. 68pF; 1C0pF 7p each. 
150pF; 220pF; 330pF 11p each. 390pF, 470pF, 
1000pF Sp each. 2200pF Sp each. 3300pF, 4700pF 
7p each. 1006 13p. 100nF 22p. 47n6 14p, 

ELECTROLYTIC CAPACITORS 
AXIAL Leads: 10/16V 11p; 10/63V, 10/100V 
12P; 2 20/63V. 3 3uF/63V, 4 70/63V 12p; 10 0' 
16V 11p; 109F/25V, 10 0183V 12p: 22 0/10V, 22uF/ 
25V 12P; 22 0/63V 15p; 33 0/40V, 4744F/25V 12p; 
4786/10V 15p; 47 F/83V lip; 1000F/16V 12p; 
103 0125V 15p; 10)9F/40V lip; 100 0/63V 29p; 
2200F/10V lip; 220uF125V 19p; 470 0/16V 211p; 
47344F/25V 36p; 470 0/40V 55p; 680 0/16V 32p: 
1033 0/10V Up; 100) 0/16V 3.1p; 1000 0/2 W lip; 
1000uF/10V Sip; 100) 0/63V 79p; 2200 F/10V Up; 
22000F/25V 64p; 2203uF/63V £1 10. 

ZENER  DIODES.  113Orn W. 
BZY88. Range 2V7 to 33V. 12p 
each. 

LC. SOCKETS 
8 pin.... 16p  18 pin. - 22p 
14 pin.... 17p  24 pin  lip 
16 pin.... Illp  28 pin  lip 

S WITCHES 
MIN. TOGGLE spot 59p; spdt 69p; dpdt 79p. 
MIN. PUSH ON. 18p.  PUSH OFF. 22p. 
FOOTS WITCH 8, ALT. ACTION spco 11 .39; 
dpco E1 88. 

ROTARY S WITCHES. 1p 12 way, 20 6w, 30 4w. 
4p 3w     Sip each 

12V 18SR DPCO RELAY  £2 98 

JACKSON 
3000F dllecon   £2 36 
500pF (Macon   £2 92 
C804 Ver. Capac.; 10pF £2 21, 
25pF £2 48. 50pF £2 48. 100pF 
£2 83. 150pF £3 411. 
'01' 365pF £3 48. '02' 365pF. LI 49 
'02' 208 + 176pF £3 N. 

SPEAKERS. Miniature, 8 ohm  rip  MIN. BUZZERS. 6V. 50p. 9V, E1 10. 
64-75 ohm   89p  12V, 65p. 
CRYSTAL EARPIECE  65p  MAGENTIC EARPIECE    15p 
MONO HEADPHONES   £2•118  STEREO HEADPHONES   LI 35 
TELEPHONE PICK-UP COIL .... 72p  F.M. AERIAL   490 

PP3 CLIPS    lip  PPS CLIPS   11p 
PANEL METERS. 60 -. 45rnm. 509A, 1009A, lmA, IA, 25V   £4 41 each 
VEROBOARD 0 1" COPPER. 10 strips. 24 holes   L1 20 per 5 
24S 37,1 78p.  245 53H. Sep.  ass 37H. 119p.  365 SOH. Pep. 
TERMINAL PINS  lip 100 
PIN INSERTION TOOL  L1 19  SPOT FACE CUTTER  El 23 

PCB ETCHING KIT  fit 98 
PLASTIC T WEEZERS  69p  DENTISTS INSPECTION MIRROR  £2 85 
EUROBREADBOARD  £6 20  JE WELLERS EYEGLASS   ILI 56 
BIMBOARD 1  £6 48  HAND MAGNIFIER. 3"    £2•1111 
S. DEC   £3 98  ILLUMINATED MAGNIFIER. 1+1 61•14. r.. 1/3•111 
VEROBLOC  .£3 98 

MULTIMETER TYPE 1. 1,000 opv with probes   £8 68 1 
MULTIMETER TYPE 2. 20,003 opv with transistor tester    £14 75 
CROC CLIP TEST LEAD SET. 10 leads w ith 20 clips   1/9p 
CONNECTING WIRE PACK. 5 - 5yd coils   Sip 
RESISTOR COLOUR CODE CALCULATOR  21p 

LOOK! FRO M  NO W  UNTIL END OF 
DECE MBER A SPECIAL PUR-

CHASE ALLO WS US TO GIVE YOU A SPECIAL 

CHRISTMAS OFFER. MINI MU M ORDER FRO M 

THIS BOX (ANY MIX) £2  - P. & P. 

555 
556 
741 
LM380 
ZI4414 
C1060 

19p 
18p 
li ly 
59p 

39p 
309 

2143819 
2N3055 
1144148 

IN4001 
1144005 
0.490 

21p 
411p 
3p 
14p 
Sp 
If p 

4001  16p  SOCKETS 
4011  lip  8 pin  10p 
1017  Op  14 pin  13p 
4093  Op  15 pin  11p 

ALL TOP QUALITY 
SUPER PRICES 

M ORE KI TS A N D 

C O MP ONEN TS I  

IN O UR LIS TS 
FREE PRICE LIST 
Price list included with 

ord ,rs or send sae 19 • II 
CONTAINS LOTS MORE 

KITS, PCBs 
COMPONENTS 

1982 ELEC TR ONICS 

C A T AL OGUE 
Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products 
are stock lines for fast delivery. 
Send 70p In stamps or add 700 to order. 

MORE E.E. KITS PLUS H.E. and E.T.I. PRO-
JECT KITS IN THE PRICE LIST. 

TEACH IN 82 
NE W SERIES-ALL COMPONENTS IN STOCK NO W FOR 
FAST DELIVERY. All top quality components as specified by Every-
day Electronics. Our kit comes complete with FREE COMPONENT 
IDENTIFICATION SHEET. Follow this educational series and learn 
about electronics-Start today. 
Send £24.98 for List 1, 2. VERO E.E. £1.00 vouchers accepted. 
WOODEN CASE KIT also available. £11 -68-wood, formica, glue, 
screws etc. Cut to size. 
IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN AND 
ELECTRONICS 

ANTEX X5 SOLDERING IRON 
25 W £5 48 
SOLDERING IRON STAND 

£2 40 
SPARE BITS. Small standard, 
large. 65p each. For X5+ X25. 
SOLDER. Handy size 99p. 
HO W TO SOLDER LEAFLET 

12p 

DESOLDER BRAID 69p 
HEAT SINK TWEEZERS 29p 
DESOLDER PUMP £6 48 
SOLDER CARTON £1 84 
LO W COST CUTTERS £1 69 
LO W  COST  LONG  NOSE 
PLIERS £1 68 
WIRE STRIPPERS & CUTTERS 

£2 69 

BOOKS 

SEMICONDUCTOR DATA BOOK. No wise.   LS 90 
MICROPROCESSORS FOR HOBBYISTS. R. Colas    £3 65 
PRACTICAL ELECTRONIC PROJECT BUILDING. Ainslie a Cetwell   £3 35 
CONSTRUCTOR'S PROJECT BOOKS 
ELECTRONIC GAME PROJECTS. Ray•r    £3 35 
ELECTRONIC PROJECTS FOR HOME SECURITY. Bishop    £3 35 
ELECTRONIC PROJECTS IN AUDIO. Penlold   £3 35 
ELECTRONIC PROJECTS IN MUSIC. Fling   £3 35 
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Pooh:rid   £3 35 
ELECTRONIC PROJECTS IN THE CAR. George   £3 35 
PROJECTS IN AMATEUR RADIO 8, SHORT W AVE LISTENING. Ro w_  £3 35 
PROJECTS IN RADIO AND ELECTRONICS. SIngldIr   £3 35 
ELECTRONIC PROJECTS IN HOB31..n. Rano   £3 35 
ELECTRONIC PROJECTS IN THE HOME. Bishop   £3 35 
ELECTRONIC PROJECTS IN THE W ORKSHOP. Penfold   £3 35 
ELECTRONIC TEST EQUIPMENT PROJECTS. Ainsiie   £3 35 
MORE ELECTRONIC PROJECTS IN THE HOME. Rind   £3 35 
110 ELECTRONIC ALARM PROJECTS FOR THIL NONE CONRTRUCTOR 
Marston     £5 35 

ELECTRONIC PROJECTS -PAPERN AC 
COST EFFECTIVE PROJECTS AROUND THE NONE. Watson   Ea 35 
PROJECTS FOR THE CAR AND GARAGE. Bishop   £4 35 
AUDIO CIRCUITS AND PROJECTS. Bishop   ES 40 
TEST GEAR PROJECTS. Dixon    £4 35 
ELECTRONIC CIRCUITS FOR MODEL RAIL WAYS. Penfold   El 95 
SOLID STATE SHORT W AVE RECEIVERS FOR BEGINNERS. Penfold   El 30 
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Pienfold   Li 50 
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Bony   Et 35 
IC555 PROJECTS. Parr    Li 90 
BASIC ELECTRONICS-BOOKS 1.5. 
Superb set of books covering theory and practice. Educational. Salt age 14 upwards. Lots 
of useful projects-circuits built on an S-Dec breadboard. Sold as a set of 5 books. £11 11 

ADVENTURES WITH 
MICROELECTRONICS 

by Tom 
Duncan 

An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering. Uses a Bimboard 1 breadboard, gives clear instruc-
tions with lots of pictures. 11 projects based on integrated circuits 
-includes dice, two-tone doorbell, electronic organ, MW LW 
radio, reaction timer, etc. Component pack includes a Bimboard 1 
breadboard and all the components for the projects. 
Adventures with Microelectronics £2•55. Component pack £29 64 
less battery. 

ADVENTURES WITH ELECTRONICS ttrT:o, 
An easy to follow book suitable for all ages. Ideal for beginners. 
No soldering, uses an S-Dec breadboard. Gives clear instructions 
with lots of pictures. 16 projects-including three radios, siren, 
metronome, organ, intercom, timer, etc. Helps you learn about 
electronic components and how circuits work. Component pack 
Includes an S-Dec breadboard and all the components for the 
projects. 
Adventures with Electronics £2•40. Component peck £17.98 less 
battery. 

MAGENTA gloss you FAST DELIVERY OF DUALITY COMPONENTS II KITS. 
All products are stock lines sod are new 6 full specification. We give personal servte.• a 
quality products to all our customers-HAVE YOU TRIED US 

MAGENTA ELECTRONICS LTD. 
EQ34,  135  HUNTER  ST.  BURTON-ON-TRENT,  STAFFS., 
0E14 2ST. 0283 85435. MON.-FRI. 9-5. MAIL ORDER ONLY. 
ADD 40p P. & P. TO ALL ORDERS. 
ALL PRICES INCLUDE IS. V.A.T.  OFFICIAL ORDERS WELCOME. 

IRISH REPUBLIC a B.F.P.O. EUROPE . 
Deduct 10: from price. shown Peyrn•nt. 
'must be in Sterling. 
ACCESS and BARCLAYCARD (VISA) 

: 2 F112: 1  ORDERS ACCEPTED BY PHONE OR 
POST. 
SAE ALL ENQUIRES. 

K. • +tin 1.41,1 
II•WC ill•CA•P 
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Sinclair UM Personal Comp 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com-
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 
Today, the Sinclair ZX81 is the 

heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Every ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs 

New  BASIC manual 

Kit: 
149.95 
Higher specification, lower price - 
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 

New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
£69.95 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com-
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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Tel: (0276) 66104 & 21282. 

uter-

16K- byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

ZX8I 
6 Kings Parade, Cambndge, Cambs., CB2 1SN.  L FREEPOST — no stamp needed. Offer applies to UK only. 

Available now 
the ZX Printer 
for only £49.5§ 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 

useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
-rustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay 

r— To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. 
Oty  Item 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

Code  Item price 

Order-1 

Total 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor.   

Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor.  

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 

16K-BYTE RAM pack 

Sinclair ZX Printer 

8K BASIC ROM to fit ZX80. 

Post and Packing. 

12 

11 

10 

18 

27 

17 

49.95 

69.95 

8.95 

49.95 

49.95 

19.95 

2.95 

fl Please tick if you require a VAT receipt  TOTAL £   

•I enclose a cheque/postal order payable to Sinclair Research Ltd, for £   

*Please charge to my Access/Barclaycard/Trustcard account no. 

'Please delete/complete as applocable.  Ll i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Please print. 

Name: Mr/Mrs/Miss    

I Address:1 1 1 1 ,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

11 1 1 1 1 1 1 1 1 1 .11 1 1 1 1 1 1 1 1 1 1 1 1 1 1   
EVE 12 j 
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Projects.. Theory... 

and Popular Features ... 

SCHOOLS DESIGN AWARD 
It is with great pleasure that we 
announce in this issue the Schools 
Electronic Design Award Competition 
organised jointly by Mullard Ltd and 
EVERYDAY ELECTRONICS. 

In these difficult times schools are 
feeling the effects of reduced budgets 
and are having to make do and im-
provise in many ways, not least in 
scientific equipment. It is the sponsors' 
earnest hope that this Competition 
will generate further initiative and 
self-help. 

The fundamental purpose of the 
Mllilard/EVERYDAY ELECTRONICS Com-
petition is to encourage the efforts of 
individual scholars who are already in-
terested and involved in electronics. 
We hope to channel their creative 
thoughts into the direction of some 
particular piece of equipment that 
would play a useful and permanent 
part within their school. We have no 
doubt as to the high degree of inven-
tiveness to be found amongst school 
children for many interesting circuit 
ideas are sent into this magazine from 
boys and girls of various ages. 

Valuable prizes are offered to the 
winning schools. Yet in truth there 
will be no losers amongst the en-
trants, for the fruits of each team's 
labours will surely find a place within 
that school and become a valuable 
addition to the Science Department. 
Details appear on page 811. 

PLAYFUL ART 
With only a few weeks to go, small 

and easy to build projects will have 
the  most  appeal  to  constructors 
already  feeling  the  pressures  of 
Christmas preparations of one sort or 
another. 
If you're worried  sick thinking 

about presents, an answer or two 
might be found in our pages. Yes, 
some of this month's projects could 
become useful gifts —something dif-
ferent and not usually available in the 
shops. 
All of our current bumper selection 

are intended for pleasure and amuse-
ment. Here's a quick run-down. What 
would Christmas be without a tree? 
Our Tree Lights Flasher provides vari-
able rates of scintillation so catering 
for all moods. Pegboard is one of those 
simple but cunningly devised games 
of skill calling for a steady hand. The 
Reaction Meter seeks out the alert 
eye, quick reflex action combination. 
If, on the other hand, you prefer a 
straight  gamble,  Square  Six  and 
Heads or Tails offer just this. 
Apart from all this, there's a device 

to permit an electric guitar to be 
played through the hi fi amplifier and 
a speedo for a model car race track. 
Enough to fill any spare time in the 
coming weeks we guess. 

Our January issue will be published on Friday, December 18. See page 819 for details. 

Readers' Enquiries 
We cannot undertake to answer readers' letters requesting modifications, 

designs or information on commercial equipment or subjects not published 
by us. All letters requiring a personal reply should be accompanied by a 
stamped self-addressed envelope. 
We cannot undertake to engage in discussions on the telephone. 

Component Supplies 
Readers should note that we do not supply electronic components for 

building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 

All reasonable precautions are taken to ensure that the advice and data given to 
readers are reliable. We cannot however guarantee it, and we cannot accept legal respon-
sibility for it. Prices quoted are those current as we go to press. 

• 
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T HE Reaction Meter is a device to 
measure the speed of a person's 

response to stimulation of the optic 
nerve by monitoring how fast one 
can react to an led. lighting after 
a random period of time has elapsed. 
Although 1 per cent tolerance com-

ponents are used for clocking the 555 
timer, 100 per cent accuracy cannot 
be assured, however a very good indi-
cation of response time can be given. 
Moreover  if only  comparison  of 
results are required then accuracy of 
the timer is no longer important. 

CIRCUIT DESCRIPTION 
The circuit diagram of the Reaction 

Meter is shown in Fig. 1. When the 
RESET button S3 is pressed IC3 is trig-
gered and its output pin 3, goes high. 
This signal resets both counters IC6 and 
IC7 and inhibits the latch composed of 
IC4a to IC4c. S3 also triggers IC3 into 
a monostable time period which is 
dependent on the value of the resistor 
chain RI to R4. The value of the 
resistor chain is in turn dependent on 
which of the switches in IC2 are held 
open or closed by ICI. When the 
monostable period has timed out, the 
output, pin 3 of IC3, goes low lighting 
D3. The counters are no longer held 
reset and a signal to astable ICS 
causes it to send clock pulses to IC7. 
The carry out of IC7 clocks IC6. STOP 
button S2 is then pressed and a high 
output signal from the latch stops 
both counters from counting but dis-
plays  the accumulated  number of 

BY I. K.CRAWFORD 

clock pulses on the two 7-segment dis-
plays.  The  complementary  output 
from the latch is used to clock ICI so 
that a different binary signal is read 
from its internal flip-flops by IC2 on 
every "go". 
IC4d is wired as an inverter driving 

the decimal point of X2 from the 
carry output of IC6, thus indicating 

seconds.  If  a reaction  time  is 
measured at less than one second the 
decimal point remains unlit. However, 
if a time of more than one second is 
recorded the decimal point lights indi-
cating a very slow response indeed! 
The counter automatically resets after 
counting 1.99 seconds. 
When the displays are lit and D3 is 

on current consumption rises to over 
100mA, added to the fact that the unit 
remains  on  for  extended  periods 
makes battery power costly and im-
practical. However cmos i.c.s have 
excellent  noise  immunity and the 
simple power supply involving T1, DI, 
D2 and Cl is adequate. 

100Hz CLOCK OSCILLATOR 
The 555 timer i.c., IC5, is wired in 

the astable mode. When it receives a 
high signal from IC4a it begins send-
ing clock pulses to IC7. The frequency 
of the clock pulses is given by: 

1.44 
 Hz 

f (R10+2XRII)C3 

where the resistances are in ohms and 
the capacitance in farads. 
Substituting in the values for R10 

and C3, the value for R11 comes out 
to be 670kfl for the required fre-
quency of 100Hz. Such a resistance 
value is not available as such but can 
be made up from preferred values 
wired in series. In the prototype the 
chosen values were 4701(11+1001(1i+ 
100kn= 670kfi. Using one per cent 
tolerance components for RIO, C3 and 
composite RII will bring the fre-
quency  within one  hertz  of  that 
required. 

HOW IT WORKS 

STOP 
COUNT 

STOP 
CLOCK 

READOUT 
0 23 SECS 

When the period  produced  by the RANDOM  PERIOD  TIMER  has 
elapsed, the Led. lights up. At the same time the CLOCK is turned on 
and its output pulses reach the COUNTER. The end of the time period 
also sets the LATCH which enables the counter, so the number of clock 
pulses it receives are displayed on the read-out. Pressing the STOP 
button resets the latch which freezes and displays the count so far. 
The clock frequency has been chosen so that the time between the led. 

turning on and the stop button being pressed is read as your reaction 
time in 100 and 1/100ths of a second. A reset button, not shown, re-starts 
the cycle. 
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THE 4026 
The 4026 integrated circuit is worth 

a mention here, as one may feel this 
chip a trifle expensive. It is described 
as a "decade counter with 7-segment 
decoded outputs", but also has clock 
enable, display enable, and reset in-
puts along with display enable out 
and carry output pins making it a 
very flexible and sophisticated mst cir-
cuit. It also works out cheaper than 
the 4024 binary counter and the 4511 
b.c.d. to 7-segment decoder together, 
and is well fitted to its role in the 
reaction timer. 

CASE PREPARATION 
The entire Reaction Meter is housed 

in a plastic case 118 x 98 x45mm, and 
the circuit is built up on two pieces 
of  0- lin  matrix  stripboard.  The 
power supply section has 9 strips by 
36 holes and the main circuit is built 
on a piece 36 strips by 15 holes. 
Begin with the case by cutting out a 

window for the two displays, large 

114 

VDD 

'Cl 
1024 

RESET 
2 

01 

04 

3 

02 

vss 

13 CONT A 

Tts 
VDD— 

Close-up view of the completed 

enough for them to show through side 
by side. This may be done by marking 
out the rectangular hole and then 
drilling around just inside the mark 
with a small diameter drill. With the 
use of a fine file the hole may be 
shaped, and with continuous checking 
with the displays a neat fitting can be 
obtained. Holes should also be cut for 
D3, the two push button switches, the 
mains on/off switch and the mains cable 
to pass through a rubber grommet. 

Fig. 1. The complete circuit diagram of the Reaction 

prototype main circuit board. 

The type of case used in the proto-
type had vertical slots for mounting 
the circuit boards, so the two boards 
must be trimmed to slide in without 
being too loose or too tight. 

ASSEMBLY 
First, make the breaks in the cop-

per strips of board A according to 
Fig. 2 and then solder in the wire links 
that lay under the i.c. sockets (note 

Meter. 

6  5 

IC2 
4016 
CONT B 

A 

RI 6.11k.11 

6 CONT C 

R2 10ka 

11 12 CONT 
R4 6.8kfl 

10 

C2 c 
100pF 

R5 
IM12 R70017  /111 

k  a 

IC3 
555 

IC4a 

16 

240V 
A.C.MAINS 

0 

SI   

FM-A-INS  ON/OFF] 
DI 1 1N4001 

,6‘,  a .A441 alt 

1W11 V 

02 
iN4001 

RIO 

105 
555 

100612 

R11* 
670612 

IS  13  

RESET DEO 
V CE 

CX 
IC6 DEI 
4026 

8 

7 X2 FND 500 7 

151  II 
RESET CK 
CE 
CARRY VDO 
DEO IC7 
4026 

41 

vss 

3 TOrtf. 
*SEE EXT 
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14 

13 

12 

11 

10 

9 

7 

6 

5 

4 

3 

2 

1 

I MgcffECM1 
WIC M2. 

The finished assembly in its case with 
lid removed showing slot mounting of 
the boards. 

BOARD A 

TO BOARD B 

C5  A2 

D E F G H  .1 ! M N O P 0 R S I LI V W X Y 

£14 
(excluding case) 

Y8 

COMMON  COMMON 
CATHODE  CATHODE 

b a  b a l  f 9 

AA3 

EE FE GO HH II JJ 

* SEE TEXT 
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o 
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0 

0 
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0 

0 
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X
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0
•
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•
•
•
0
0
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• • 
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0 0 0 0 0 0 0 
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52/53 

Fig. 2. (upper) The layout of.the components and link wires on the topside of the stripboard with 
wiring to opto devices. Note that some link wires share a locating hole; (lower) the breaks and 
connections to be made on the track side of the stripboard. 

011k) 

52 
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Resistors 
R1  6.8141  R4 6.8k0  R7 4700 
R2 10k0  R5 WO  R8 2700 
R3 6-81‘11  R6 IMO  R9 2700 
R10 10041 ± 1% metal oxide 
R11  670kO made up from 

100k0  100k0  470k0  +1% metal oxide—see text 

All IW carbon ± 5% except where stated Otherwise  210V 
&C. MAINS 

Capacitors 
Cl  470µF 10V elect. radial leads 
C2 100µF 10V elect radial leads 
C3 10nF +1% polystyrene 

See 

qpx 
Semiconductors  page 804 
D1, 2 IN4001 silicon rectifier diodes (2 off) 
D3  TIL220 0.2 inch red light emitting diode 
X1, 2 FNID500 7-segment 0.5 inch 

common cathode displays (2 off) 
C1  4024BE CMOS 7-stage binary counter 
C2  4016BE CMOS Quad bilateral switch 
C3  NE555 timer i.c. 
C4  4011BE CMOS Quad 2-input NAND 
C5  NE555 timer Lc. 
C6  40266E CMOS decade counter3-segment outputs 
C7  40268E CMOS decade counter 7-segment outputs 

Miscellaneous 
Si  s.p.s.t. mains toggle 
S2,3  push-to-make non-locking push switches (2 off) 
Ti  mains primary 6-0-6V 200m A secondary 

Stripboard: 0.1 inch matrix 36 strips by 15 holes and 9 strips 
by 36 holes; 8-pin d.i.l. sockets (2 off), 14-pin d.i.l. sockets 
(3 off), 16-pin d.i.l. sockets (2-off); clip for D3; plastic case 
118 x 98 x 45mm, with internal board mounting slots; p.v.c. 
covered stranded connecting wire; 3-core mains cable; 
rubber grommet. 

that a number of these and other links 
share a hole at one end) followed 
by all the i.c. sockets —their use is 
strongly recommended. Do not insert 
the i.c.s until later. All other compo-
nents should then be soldered onto 
the top side of the board observing 
capacitor and diode polarity. Solder 
in all the remaining link wires on the 
topside of the board. Note that some 
of these are bare and some are p.v.c. 
covered. There are also two link wires 
on the underside of the board, below 
IC3 and IC5 positions. These are 
soldered directly to the appropriate 
i.c. sockets pins. P.V.C. covered wire is 
essential for these links. 
Next solder the wires between the 

7-segment displays and the main cir-
cuit board according to Fig. 2 (there 
are 17 in all). When this has been 
completed and thoroughly checked, 
connect sufficient lengths of flying 
lead to the four positions on the 
underside of board A to reach the 
switches S2, S3 and board B. 
The power supply board (B) is made 

up separately, see Fig. 3, and therefore 
can be tested before it is connected 
to the main circuit. Care must be 
taken when making mains connec-
tions, ensure they are well insulated. 
The transformer used in the proto-

type was held in place by board B. 
Small low current transformers such 
as used here are light and usually re-
quire minimal fixing. 

SI 

PRIMARY 

KI ON BOARD A 
UNDERSIDE 

AA7 ON BOARD A 
UNDERSIDE 

The transformer in the prototype 
was enclosed in a screening shell 
which allowed this type of "fixing" to 
be made. However, we advise that 
some kind of bracket be made to hold 
Ti. The fixing holes on conventional 
transformer frames would normally 
be used. 
Once Si, D1, D2 and Cl have been 

soldered in position the assembly can 
be connected to the mains. About 6V 
d.c. should appear across Cl. This 
should fall only fractionally when a 
60 ohm load is placed across it. 
When the power supply is complete 

it can be wired up to the main cir-
cuit board. Connections can also be 
made to D3 and the two push button 
switches. The seven integrated cir-
cuits should then be pushed into their 
appropriate sockets, making sure they 
are correctly  orientated.  The  two 
boards may then be slotted in place. 

TESTING 
Place the back of the case on the 

unit and turn it over. Switch the power 
on and press STOP button S2 if D3 
is lit, if not wait for it to light and 
then press S2. The displays should 
light displaying a number between 00 
and 99, the decimal point may or may 
not be alight. 

SECONDARY 

53 

01 ON  6 
BOARD A  7 
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9 
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33 
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0 

0 

0 

0 

0 

0 
DI 

0 

• 

BOARD B 

0 0 0 0 0 0 

0 

0 

0 

0 

0 

115 ON BOARD A ° 
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0 

CI  0 

0 

0 

0 

0 

0 

0 

0 

02  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 0 0 0 0 0 

Fig. 3. The mains power supply section. 
No fixing bracket is shown on the trans-
former—see text 

When  the  RESET  button  S3  is 
pressed, the displays and D3 should 
go off. After a short period of time 
D3 should light and although the dis-
plays remain dark, the decimal point 
should flash on and off once every 
second. Press S2 once more, the dis-
plays should light. If all is well at this 
stage then the unit can be considered 
to be functioning satisfactorily and 
the back can be screwed on. 
If strange  numerals  appear on 

pressing S2, check connections to the 
displays. Also check to see that all 
track breaks are sound, that solder is 
not linking two strips and that all con-
nections on and between the boards 
are correct and soldered securely. 
Check once more the alignment of all 
i.c.s. and that D3 is wired correctly. 
The prototype unit used ex-stock 

computer  key  action  push button 
switches for S2 and S3. Whatever 
type used it is advisable to spend a 
little more on hard wearing ones since 
they will receive a lot of punishment. 
It is possible to get a zero reading 

from the meter by anticipating the 
moment when the 1.e.d. lights, also by 
holding down S2 and waiting until the 
1.e.d.  comes  on,  in  other  words, 
cheating. 
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• • 

0 0 

S QUARE SIX 

IN MOST electronic die circuits, the 
I six faces of the die are simulated 
on a dot matrix consisting of seven 
1.e.d.s in an "H" formation. In the de-
sign described here, only four 1.e.d.s 
are employed and the logic circuit is 
of a simpler nature than that re-
quired for the driving of seven 1.e.d.s. 
The  four display  indicators  are 

arranged in a square format and two 
of these are allocated a score of two 
points  each  whilst  the  remaining 
pair are worth only one point each, 
see Fig. 1. In this way scores from 
one to six points can be achieved by 
turning on the I.e.d.s in various com-
binations. 

CHANCE 
Although the author has attempted 

to create a cheaper and simpler alter-
native to an electronic die, it ,s not 
strictly speaking a direct replacement 
since the chance of getting any par-
ticular score with this circuit is not 
identical to the chance of getting the 
same score with a "true" die. For 
example, as the Square Six game has 
ten possible outputs (see Fig. 1) and 
only one of these is a "six" (all four 
1.e.d.s on), the probability of scoring 
six is one in ten. However, the prob-
ability of scoring a six with a real 
die is only one in six. 
Nevertheless the game is still one 

of chance  with the  output being 
purely random. 

CIRCUIT DESIGN 
The circuit consists of a counter 

i.c. with four 1.e.d.s connected to its 
outputs and an oscillator to drive the 
counter when the "throw" switch, 
SI, is pressed. The circuit diagram is 
shown in Fig. 2. 
The oscillator is a basic astable 

(free running) multivibrator consist-
ing of TR1, TR2, CI, C2 and RI to R4. 
When Si is made, this circuit will 
oscillate. The output is taken from 
the collector of TR2 and it clocks 
ICI, a binary coded decimal counter. 

• • 

• 
By F. G. RAYER 

The outputs of the counter at pins 
8, 9, 11 and 12 are used to drive the 
1.e.d.s DI to D4, with R5 to R8 limit-
ing the current to these displays. 

0  • 

0  0 

0  • 

•  • 

SCORE' 

• 0 

•  • 

5 

O 0 

• 0 
4  2 

Di 03 
O 0 

O 0 
02 D 

• 0 

• 0 
3 

•  • 

0 • 
5 

II 

•  • 

•  • 

6 

0 0 
3 

• 0 

0 • 

O 0 
3 

Fig. 1. Ten possible score combinations 
from the Square Six game. 

Depending upon the output state 
of ICI, the 1.e.d.s will display one of 
the combinations shown in Fig.  I 
when Si is released. Thus when D3 
alone is on the score is "1", when DI 

ITHROW I 
iii •  •  • 

and D2 are on the score is "3", when 
all four diodes are on the score is 
"6", and so on. 
It can be seen that some numbers 

do repeat but as it is the same for all 
players this should be of no practical 
disadvantage. 
S2 is the unit on-off switch and 

power is supplied by four 1.5V bat-
teries, diode D5 being included to 
drop the six volts from the batteries 
to a TTL compatible level in the 
order of 5.3V. 

CIRCUIT BOARD 
The stripboard component layout 

and track breaks are shown in Fig. 
3. 
The components and links should 

be soldered in the positions indicated 
with ICI mounted in an i.c. socket. 
L.e.d.s, DI to D4, should be left until 
last as they are mounted in a special 
fashion. 
The switches Si and S2 are to be 

wired in with flying leads, these to be 
of sufficient length to suit the layout 
of components in the case. The leads 
to the battery connector are wired in 
as shown in Fig. 3. 

L.E.D.S 
The four 1.e.d.s are to be mounted 

as shown in Fig. 4 with pieces of 
p.v.c.  sleeving  12mm  long  pushed 
over the legs of the devices. This is 
so they will stand proud of the board, 
all at the same height and permit the 
display to protrude through the case 
when mounted on the 15mm spacers. 
Care  must  be  taken  to  get  the 
polarity of the 1.e.d.s correct, the 
cathode (k) is usually indicated by a 
"flat" or a "notch" on the side of the 
led. body. 

Fig. 2. Circuit diagram of the Square Six game 
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CASE 
When selecting a suitable case for 

this project, bear in mind the size of 
the battery holder for the four AA 
size  batteries  and  the  component 
board itself as this has to be mounted 
directly under the lid of the case 
!chosen using the two  15mm long 
spacers and two long M3 or 6BA 
screws and nuts as shown in Fig. 4. 
The holes required to mount the 

board are shown in Fig. 5 but remem-
ber that the lid illustrated is only a 
typical example therefore the outline 
may  vary  slightly with  individual 
choices. 
The positions of the two switches, 

Si and S2, are left up to the con-
structor though the photograph of the 
prototype may be used as a guide. 
Once mounted, the display can be 

labelled up as shown using roman 
numerals as these can easily be read 
from either side. 

OPERATION 
When the THRO W  switch, SI, is 

closed the multivibrator will generate 
a pulse train to clock the counter 

Finished model showing Roman numerals 
on the top panel and switch positions. 

which will then run through all the 
possible output states very rapidly 
(too fast for the eye to follow so 
therefore impossible to predetermine 
the result). 
On releasing SI, the display will 

show one of the scores given in Fig. 
1. 
If no display is present it is pos-

sible to check for an output signal on 
the collector of TR2 when Si is made 

Prototype board assembly. Note that there 
is a slight variation between this and the 
layout in Fig. 3. 

with  a high  impedance  earpiece 
coupled through a lOnF capacitor 
whereby a "buzzing" sound should 
be heard. 
If no signal is detected examine 

TR1 and TR2 and the power supply. 
If a buzzing is heard but there is still 
no display look for faults in the 
wiring of ICI and the orientation of 
D1 to D4. 

COMPONENTS 

Resistors 
R1  5.6kil 
R2  47kil 
R3  270k11 
R4  1 kt2 
R5-R8  1.2kil (4 off) 
All IW carbon  5% 

Capacitors 
Cl, 2  0.1/IF 20V ceramic disc 

(2 off) 

Semiconductors 
TR1, 2 BC108 silicon npn (2 off) 
D1-D4  TIL 220 or similar red 

led. (4 off) 
05  1N4001 silicon 
ICI  7490 TTL decade counter 

Miscellaneous 
Si  s.p. push-to-make. 

release-to-break 
S2  s.p. on-off slide or toggle 
B1-84  4  1.5V size AA (HP7) 
Stripboard: 0.1 inch matrix 26 
holes by 13 strips; 14 pin d.j.'. i.c. 
socket;  p.v.c.  sleeving;  p.v.c. 
coated wire; 6BA or M3 board 
mounting hardware; 15mm long 
spacer (2 off); battery holder for 
81-B4; battery connector; case 
to suit. 

Approx. cost  f4 Guidance only  case 

if 
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Fig. 3. Component layout, interwiring 
and details of breaks on the underside 
of the stripboard. 

Fig. 4. Method of mounting the I.e.d.s 
using sleeving and board spacers. 
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Fig. 5. Suggested  drilling 
details for the top panel. 
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By Dave Barrington 

Teach-In '82 
The demand for Teach-In '82 kits has, it 

appears, caused a temporary shortage of 
certain components throughout the coun-
try. 
It seems that, for the moment, some of 

our advertisers stocks of meters and 
battery holders have dried up. However, as 
Bill Bains of Bi Pak assures us, fresh con-
signments of these items are on their way 
from the manufacturers and customers 
can anticipate completion of their orders 
for Teach-In kits very shortly. 
For those readers who are "direct 

wiring" the first few Teach-In experiments, 
Vero produce a plug-in pre-pierced escut-
cheon plate for mounting hardware, such 
as potentiometers, switches, terminals 
and indicator lamps. 
The panel has three inverted "pear" 

shaped cutouts, a series of drilled holes 
and two mounting lugs. The escutcheon 
plate can be slotted into the plastic inter-
connecting lugs on one side of the Vero-
bloc. 
The Verobloc Mounting  Plate (200-

22276J) cost 38p plus VAT and should be 
stocked by most component retailers or 
can be obtained from Vero direct. 

Shop Front 
We have just been informed by Mar-

shall's that they have sold their two shops 
at Bristol and Cricklewood, London. The 
mail order service is continuing to operate 
from their head office and they will, of 
course, still be trading from the Edgware 
Road, London and Glasgow retail shops. 
The Cricklewood shop is to continue 

trading and has been acquired by ex-
Marshall's shop manager Syd Wedeles. 
He informs us that the shop is to be known 
as Cricklewood Electronics and they will 
be stocking a broad range of components, 
including many new i.c.s. for CB and if. 
equipment, Japanese transistors or equi-
valents, a new range of I.e.d.s and a more 
comprehensive range of TV components. 
It is hoped to have late opening on Fri-

days (8 p.m.) and possibly open on Sun-
day, subject to planning permission. Cus-
tomers are invited to ring 01-452 0161 for 
stock details and prices as a catalogue is 
still being prepared. 
A new component shop has just been 

opened in the Camberley, Surrey area and 

Mike Willoughby, of Airwaves Electronics, 
informs us that the response from local 
customers has been very encouraging. 
Backed by many years in the trade, Mike 

tells us that he intends to augment the 
professional approach with the family 
business image. To this end his wife and 
two children will be helping in the shop. 
Carrying a comprehensive stock of com-

ponents ranging from resistors to micro-
processors and batteries to soldering 
irons, Airwaves also run a special cable 
and wiring service to customers specifica-
tions. Also, an innovation that should 
appeal to readers is the formation of a 
special personal account service. 
Once an account has been opened it is 

simply a case of writing or phoning an 
order through, giving the account number 
together with a personal security number, 
and the goods will be dispatched immedi-
ately and the account debited. 
For more details of this service and 

component price lists send a stamped 
addressed envelope to Airwaves Elec-
tronics, Dept EE, 151 London Road, Cam-
berley, Surrey, GU15 3JY. 

Casio AX-210 from Tempus. 

Double Time 
Those traditionalists who have always 

decried electronic timepieces saying they 
preferred the analogue face, with moving 
hands, to a digital readout (as they found 
them much easier to acquate to lapsed 
time) can have no complaints against the 
new Casio AX-210 timepiece from Tern-
pus. This latest offering gives you simul-
taneous analogue and digital (12 or 24 
hour) readout on the liquid crystal display 
face. 
Apart from digital date, month and year, 

the watch also features a full current 
calendar month display and facility for 
calling up the following month. Other 
options include stopwatch and countdown 
alarm with progress monitored on the 
analogue and digital face. Additionally, 
while time is shown on analogue, the 
digital display can indicate time of daily 
alarm, dual time or today's date. 
The Casio AX-210 alarm chronograph 

is available from Tempus, Dept EE, 164/167 
East Road, Cambridge, CB1 1DB and cost 
£29.95. 

Catalogue 
A new 38-page catalogue from OK 

Machine & Tool (UK) Ltd describes the 
products available from their Electroware 
division. All of the products in the range 
are available to everyone involved in build-
ing electronic equipment, including the 
amateur. 
The catalogue lists soldering irons, 

wire-wrapping  kits,  i.c.  tools,  circuit 

boards, cases, enclosures, connectors, 
sockets and test instruments. 
Electroware is distributed throughout 

the UK by leading electronic and computer 
stores, and catalogues are free but send 
30p for postage and packing to Electro-
ware, Dept EE, Dutton Lane, Eastleigh, 
Hants, SO5 4 A A. 

Relay 
It was only last month that we weie ex-

periencing difficulty in locating a suitable 
low-profile p.c.b. type relay for the Infra 
Red Remote Control project. This month, 
Ambit have just released a new range of 
low-profile, low voltage relays. 
The KW series comprises 1, 2 and 

4-pole versions, with operating voltages 
from 6V to 110V d.c. The contacts are 
rated at 220V a.c. 2A for single pole ver-
sion and 0.5A for the 2 and 4-pole types. 
For further details and prices contact 

Ambit International, Dept EE, 200 North 
Service Road, Brentwood, Essex, CM14 
4SG. 

CONSTRUCTIONAL PROJECTS 

Christmas Tree Lights Flasher 
For safety, we strongly recommend 

readers to use a three-pole shuttered, 
chassis mounting mains outlet socket 
when building the Christmas Tree Lights 
Hasher. The one used in our prototype 
model was the RS Components reversed 
mains  connectors,  stock  no 488-797 
(socket) and 488-781 (plug). 
Note that the mains input plug to the 

control unit should carry a 74 fuse. 

Race Track Speedo 
The 7-segment display and the photo 

transistor called for in the Race Track 
Speedo seem to be in short supply and 
could cause purchasing problems. 
The FND500 display is only listed by 

Rapid  Electronics  and  Watford  Elec-
tronics. Practically any common-cathode 
display could be used provided the final 
wiring agrees with the circuit diagram. 
The display pinouts for the END500 run 

along the top and bottom edge of this 
device, as against the more usual sides, 
so make sure when purchasing that the 
pinning details agree with the circuit. If 
they do not then the wiring will, of course, 
have to be altered accordingly. 

Reaction Meter 
The "action" switches used in the 

Reaction Meter were ex-computer keys and 
final choice is left to personal preference. 
Any momentary action pushbutton switch 
can be used for S2 and S3, but it is advis-
able to try and select hard wearing ones 
since they could come in for a lot of abuse 
during reaction tests. 
The specified displays appear to be 

only stocked by Watford and Rapid Elec-
tronics. However, as the wiring is taken 
directly to the display pins, almost any 
common cathode device could be used. 
Of course, the wires will have to be taken 
to the relevant segments as indicated in 
the circuit diagram. 

The remaining constructional projects 
this month should not present readers 
with any buying problems. All compon-
ents seem to be readily available off-the-
shelf items. 
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CgEEITOU 
TREE LIGHTS 

ODENL_ 

CHRIST MAS  is upon us once again 
‘••••• and  as  thoughts  turn  to the 
seasonal festivities and decorations, 
what better than a design for an 
electronic tree lights flasher unit. 
Why build a flasher at all when 

so many commercial units are avail-
able? You may well ask, but how 
many of us have had a set of tree 
lights for years, so why go to the 
expense of replacements when you 
can make this simple yet effective 
flasher unit to convert the old set. 
Plus the added luxury of a variable 
flash rate! 

TRIAC SWITCH 
The design is all electronic utilising 

a triac to switch the lights on and off 
thus eliminating the use of relays and 
their irritating clicking sound. The 
flash rate can be varied from three 
times a second to one flash every 15 
seconds. 
All components are mounted on a 

single printed circuit board and neatly 
housed in an all-plastic Verobox with 
the switched mains output connected 
via a panel mounting mains socket. 
It is absolutely essential that a 

socket is used and under no circum-
stances can a plug be substituted here 
as  this  would  mean  live  mains 
exposed on the pins of the plug. 
Although the unit is basically quite 

simple to build, great care must be 
taken, particularly by the inexperi-
enced constructor, because of the 
potential dangerous mains voltages 
present. 

BY J.R.W. BARNES 

CIRCUIT DESCRIPTION 
The circuit diagram of the lights 

flasher is shown in Fig. 1. The heart 
of the design is a 555 timer, ICI, in 
the  astable  (free  running)  multi-
vibrator configuration, the frequency 
of which is determined largely by 
VR1 and C2. R2 is included to limit 
the maximum frequency of operation. 

The frequency (f) of operation of 
the timer is given by the formula: 

1.44 
f R1+2(R2-I-VR1) X C2 Hz  

From this formula we can calculate 
the maximum flash rate by substitut-
ing the values of RI, R2, C2 and VR1 
at  its  minimum  resistance  (zero 
ohms) into the equation and this 

Fig. 1. Circuit diagram of the Christmas Tree Lights Flasher showing series connected 
tree lights. 
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comes to approximately 3Hz. For the 
slowest flash rate we must do the 
calculation with VR1 at its maximum 
resistance of 2MQ and this gives 
approximately 0.074Hz which works 
out at about four flashes a minute. 
The output of this oscillator is then 

used to trigger a triac, CSRI. The gate 
current is limited to about 85mA by 
resistor R3. 

TRIAC 
A triac, unlike a thyristor, can con-

duct in both directions when a suffi-
cient potential is applied to its gate 
terminal. Therefore, in the tree lights 
flasher circuit, when the output of 
ICI (pin 3) is high, CSR1 will conduct 
and the lights will be switched on as 
the neutral connection has now been 
made. The lights will remain on until 
pin 3 of IC1 goes low. As the triac can 
pass current in both directions, the 
bulbs will operate at full brightness 
as no half-wave rectification occurs. 
However, a suitably rated thyristor 
can be substituted into the circuit 
without further modification but the 
lights will be somewhat dimmer. 
The triac must have a heatsink 

fitted and is protected against over-
load by a 5A fuse, FS1, mounted on 
the p.c.b. 
The power for the timer circuit is 

supplied by transformer T1 with its 
rectified  output  producing  in  the 
order of eight to nine volts d.c., 
diodes DI and D2 providing the recti-
fication and Cl being a smoothing 
capacitor.  No  part of the circuit 
should be earthed. 

PRINTED CIRCUIT BOARD 
The use of a p.c.b. was chosen to 

simplify  construction  and  also  to 
eliminate potentially dangerous wiring 
errors. 
The foil pattern of the p.c.b. is 

shown in Fig. 2 and the prototype was 
made using dry print etch resistant 
transfers on single-sided glass fibre 
board. However, an etch resist ink 
pen may be used provided that great 

care is taken around the tracks for 
the i.c. and the high voltage section 
(the thicker tracks). 
Using Fig. 3 as a guide, the com-

ponents can be soldered to the board 
ensuring that all polarity sensitive 
components are inserted the correct 
way round. 
Transformer T1 is a subminiature 

type and must be securely fixed to the 
board using the 6BA or M3 screws 
and nuts and the leads must be 
stripped and soldered into the p.c.b. 
CSR1 must be bolted to its heat-

sink once it has been soldered to the 
board. 
Finally,  Veropins  should  be  in-

serted into the board to take the 
flying leads from VR1 and the mains 
inputs and outputs. 

CASE 
The prototype was housed in a 

Verobox type 65-2520J and this case 
is highly recommended being of all 
plastic construction and widely avail-
able. A metal or part metal case must 
not be used. 
To avoid scratching the surface and 

to aid in marking out, it is a good 
idea to stick graph paper to the front 
and back panels with double sided 
sticky tape. The mounting holes are 
shown in Fig. 4. The rectangular hole 
for SKI was made by drilling a small 
hole at each corner and then remov-
ing the centre with a coping saw and 
finally filing the edges flush. 
Please note that the p.c.b. supports 

moulded into the base are closer 
together at one end of the box to 
prevent  the  board  from  being 
mounted incorrectly and it is at this 
end, where they are closest together, 
that the rectangular hole must be 
made. 

FINAL ASSEMBLY 
The p.c.b. should now be rested in 

position in the base of the Verobox 
and potentiometer VR1 mounted in 
its hole at one end of the case having 
first had its spindle cut to suit the 

The finished unit 
showing the "shuttered" 

mains safety socket and lights plug. 

The circuit board 
mounted in the case. 
The heatsink for the triac and 
line fuse can be clearly seen. 

control knob. It can now be wired to 
the Veropins as shown in Fig. 3. 
For safety reasons the control knob 

is an all plastic push-fit type so as 
to leave no exposed metal on the out-
side of the case. 

MAINS SOCKET 
The mains socket, SKI, is a clip-in 

type and should have two short leads 
soldered to the "L" and "N" terminals 
before being pushed into position and 
once fitted these wires can be soldered 
to their respective positions. 
The mains lead must first be passed 

through its grommeted hole and then 
firmly clamped to the p.c.b. with the 
"P"-Clip and the live and neutral 
wires (brown and blue respectively) 
wired to their corresponding Veropins. 
Cut back  the mains earth  lead 

unless you are likely to be using metal 
mains bulb holders, in which case this 
lead should be connected to the earth 
terminal on SKI to allow the holders 
to be earthed. 
The p.c.b. can now be screwed down 

using four short No. 4 self tapping 
screws and FS1 can be clipped into 
position. 

TESTING 
Plug PL1, the mating half of SKI, 

should be wired to a mains rated bulb 
and holder (or the tree lights them-
selves) and inserted into SKI. 
Then with a suitably fused (7A) 

mains plug fitted to the mains lead, 
plug the unit in. This should be done 
with the cover in position but if the 
circuit is exposed whilst the unit is 
live do not touch any part of the 
circuit. 
The lights should begin to flash 

immediately and rotation of VR1 will 
vary the flash rate between the afore-
mentioned limits of three per second 
to four a minute. Should the construc-
tor wish to expand these limits, in-
creasing the value of C2 will slow 
down the rate and decreasing its 
value will produce a faster flash rate. 
Have a good Christmas! 
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COMPONENTS 
Resistors  See 

R2  47k0 
R3  1000  Shou 
R1  10k0 

All }W 
carbon ±5%  page 804 

Capacitors 
C1  1000µF 16V elect. radial 
C2  4.7µF 25V elect. axial 

Tal 

Semiconductors 
D1, 2 1N4001 
IC1  555 timer i.c. (8-pin d.i.I.) 
CSR1  TIC226D 400V 8A triac 

(10-66 case) 

Miscellaneous 
VR1  2M0 carbon in, law 

potentiometer 
Ti  Mains transformer, 

6V-0-6V 100mA secondary 
FS1  5A, 20mm 
SK1/PL1  6A mains chassis 

socket and in-line plug 
Printed circuit board size 72 x 
125mm; plastic case size 150 x 
80 x 50mm (Verobox 65-2520J); 
control knob (plastic  push-on 
type); heatsink (for TO-66 plastic 
package); "P" clip cable clamp; 
sleeved grommet; 1 -5m 6A mains 
lead; 3-pin mains plug (7A fused); 
p.v.c.  sleeved  interconnecting 
wire; p.c.b. mounting fuse clips 
(for 20mm fuse-2 off); No. 4 self 
tapping screws (4 off); Veropins; 
6B A or M3 screws and nuts. 

0 
0 

TREE LIGHTS 

(ak  W ow 
0 

0 

0 

Fig. 2. Full size master of the printed circuit board. 

0 

Approx. cost  E9  
Guidance only 
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INPUT 

OUTPUT 
TO 
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Fig. 3. Component Layout of the p.c.b. shown mounted in the case with all interwiring shown. 

10 DIA. 

34 
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Fig. 4. Drilling and cut-out details of the case and the pin configuration of the 
triac CSR1. 
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pOR the electric guitar player who 
has a hi fi system it would seem to 

be logical to use the hi fi system as a 
guitar practice amplifier rather than 
buying a guitar amplifier. However, 
there is the problem of matching the 
guitar to the hi fi amplifier since the 
latter is unlikely to have a guitar 
input. 
One way is to feed the output of the 

guitar to the "Tuner", "Tape", or 
"Aux" input via a preamplifier. The 
additional amplification of the pre-
amplifier is needed because the out-
put signal of a guitar is only about 
one-tenth of that from a tuner or tape 
deck, and inputs intended for use with 
this type of equipment are therefore 
far  too  insensitive  to  give  good 
results. 
The obvious drawback of this sys-

tem is that the preamplifier needs a 
power source of some kind, which 
means either buying expensive bat-
teries or incurring the cost and incon-
venience of a mains power supply. 

MAGNETIC CARTRIDGE 
INPUT 
The input for a magnetic cartridge 

has an input sensitivity which is more 
than adequate for use with an electric 
guitar, but it is also equalised. 
This equalisation substantially boosts 
the bass response and attenuates the 
treble response of the amplifier, and 
is needed to counteract the treble 
boost and bass cut applied to signals 

BY R. A. PENFOLD 

during the recording process (which 
is done to give an improved signal to 
noise ratio and to avoid excessive low 
frequency groove modulations). 
Fig. I shows the equalisation used 

during recording and playback. Con-
necting a guitar to a magnetic car-
tridge input  would obviously  give 
disappointing treble output and exces-
sive bass. 

DE-EQUALISING FILTER 

By adding a filter having the RIAA 
recording response ahead of the am-
plifier it is of course possible to com-
pensate for the bass boost and treble 
cut, and thus obtain a flat frequency 
response. 
The input sensitivity of a magnetic 

cartridge input is usually about 3mV 

+20 

+15 

+10 

+s 

dB 0 

-s 

-10 

-15 

-20 

for maximum output at IkHz, but the 
sensitivity is only about one-tenth of 
this at the highest audio frequencies, 
so about 30mV is needed for full out-
put at these frequencies. In effect, the 
input filter reduces the sensitivity of 
the amplifier to this level at all fre-
quencies, and in practice there will be 
small losses through the filter even 
at high audio frequencies. This gives 
an input sensitivity of typically about 
40 to 50mV r.m.s. for maximum out-
put, and this is adequate to give good 
results with the majority of guitar 
pick-ups. 

CIRCUIT DESCRIPTION 
The circuit diagram of a filter for 

use in this application is shown in 
Fig. 2. 
The reduction in sensitivity from 

20kHz down to lkHz of about 20dB 
is provided by RI and Cl, plus the 
impedance across the output of the 
filter which is governed mainly by R3 
(although the input impedance of the 
amplifier shunts R3 slightly). 
At these frequencies C2 has a very 

low impedance and effectively short 
circuits R2. Thus we have a potential 
divider with one element comprised 
of the combined impedance of Cl and 
RI, and the other formed by R3 and 
the input impedance of the amplifier. 

The finished prototype Adaptor. 

At frequencies of 20kHz and above, 
the impedance of Cl is very low in 
comparison to that of R3, and only 
small losses are produced through Cl 
and RI. At lower frequencies the im-
pedance of Cl rises steadily so that 
increased losses and the required roll-
off in the response are obtained. 

PLAYBACK RESPONSE 

RECORDING RESPONSE 

20Hz  100Hz 
FREQUENCY  'kHz  

tOkHz  20kHz 

Fig. 1. Playback and recording responses for a hi fi magnetic cartridge input (RIAA). 
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The roll-off diminishes considerably 
at frequencies of around I or 2kHz 
since the impedance of RI is less than 
that of Cl at these frequencies, and 
RI limits the amount of attenuation 
produced and flattens the response. 
At frequencies below about lkHz 

the impedance of C2 adds significantly 
to the impedance of CI and RI so that 
the roll-off is re-introduced. This con-
tinues down to frequencies of a few 
tens of hertz where the impedance of 
R2 becomes low in comparison to that 
of C2, and the required flattening out 
of the response is obtained. 
It must  be  admitted  that  this 

method of adapting a hi fi amplifier 
for use with a guitar is not without 
faults. The response of the filter will 
vary somewhat according to the input 
impedance of the particular amplifier 
with which the unit is used, and it 
will not give an absolutely flat overall 
frequency response anyway. 

COMPONENTS 

Resistors 
R1  180141 
82  1 MO 
R3  13kfl 
All 3W carbon ± 5% 

Capacitors 
Cl  1nF polystyrene 
C2  3.3n F polystyrene 

Sockets 
Ski  standard (1 inch) open jack 
SK2 twin-phono (see text) 

Miscellaneous 
Stripboard, Olin matrix size 15 
strips x 8 holes; aluminium die-
cast box size 100 x 50 x 25mm 
approx., 6BA or M3 nuts, bolts 
and 5mm long spacers; wire and 
solder. 

• 4 66 • • 

•  4 4 • 

• •---.--41.1r 

• 

The input impedance of the filter 
also reduces considerably with in-
creases in input frequency. However, 
despite these limitations this system 
seems to give perfectly acceptable 
results in use, which is what really 
counts! It also has the advantage of 
needing no battery or other power 
source as it is purely passive. 

ASSEMBLY DETAILS 
The filter is housed in a diecast box 

measuring about 100 X 50 x 25mm ex-
ternally. The input jack is mounted at 
one end of the case, and the output 
sockets are fitted on top of the case 
towards the opposite end. Cl, C2, RI 
and R2 are mounted on a small 0.1in 
matrix stripboard which measures 8 
holes by 15 strips. Once completed 
and wired into circuit the component 
panel is mounted in the central por-

CI C2 INPUT M 
TO PHO 

5K2o 

Fig. 2. Circuit diagram of the Guitar 
Adaptor. 

Close up view of the completed prototype circuit board. 

SKI 

tion of the case. R3 is wired across 
the output sockets, and this is shown 
in the wiring diagram of Fig. 3. 
The earth connection between the 

two output sockets and the input 
socket is carried via the case. Phono 
sockets are used at the output of the 
prototype as these match the input 
sockets on the amplifier with which 
the unit is employed. Other types of 
socket can of course be used, and 
chosen for convenience and to suit 
the system. 
The finished unit is connected to 

the magnetic cartridge input of the 
amplifier by way of a twin screened 
lead fitted with the appropriate plugs, 
and the guitar lead is plugged into 
SKI. Both channels of the amplifier 
(which will presumably be a stereo 
type) are driven in parallel, as is 
standard  practice  when  driving a 
stereo amplifier from a mono source. 

8 
7 

6 
5 

4 

3 
2 

SIGNAL 
TAG 

SK2 

R3 

A B C D E F G H I J KL 

0 0 0 0 0 0 0 0 0 0 00  oo 

R2 

IrrirlITTIFTTITTIVIrr 
110— ' I  C2  —• 

.-111 M1-• aa'ill1111111lIJIL 0 
RI 

A B C D E F G H I JKL M N O 

1111111111 
Fig. 3. Layout of the components on 
the stripboard and wiring up to input 
and output sockets. In and out earth 
link is made through the metal box. 
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Inside Story 
One of the few science correspondents in 

Fleet Street to have his ear really close to 
the ground, indeed the first real science 
correspondent  with  a news sense,  is 
Chapman  Pincher.  Although it's now 
become fashionable to "put down" Chap-
man Pincher's more sensational revelations 
as innaccurate those in Fleet Street who 
know his work are always more inclined 
to believe Pincher, than those who deny 
what he says! 
Publicity for Chapman Pincher's most 

recent book has made it easy to forget that 
his previous biography Inside Story was 
first published in 1978 and is now available 
in paperback (Sidgwick and Jackson f • 25). 
There are some  fascinating  electronic 
titbits to be found in its four hundred 
pages. For instance there's a fuller version 
of the story (previously touched on in this 
column) on how the Russians managed to 
bug the supposedly bug-proof American 
Embassy in Moscow, and in the process 
succeeded in dosing the Embassy staff 
with a dangerous level of microwave 
radiation. 
The book reveals that a plaque was 

presented to the Embassy by the Kremlin. 
Years later it was discovered that the 
plaque had been hollowed out to contain 
a small metal drum with a needle. The 
drum acted as the diaphragm of a micro-
phone, and vibrated in sympathy with any 
speech soundwaves in the room. 
The Russians beamed microwaves into 

the building from across the street and 
picked up radar reflections off the drum. 
These were modulated with the speech, so 
demodulation provided a direct eavesdrop 
of everything said in the room. There was 
subsequently a flap that 10 Downing 
Street might have been bugged in a similar 
fashion. 

Laser Bugs 
Pincher also confirms what many people 

have long suspected, namely that laser 
window bugging is widespread. When 
people speak in a room the windows 
vibrate in sympathy with the speech 
soundwaves. 
If a laser beam, from anything up to 

miles away, is beamed onto the window 
the reflection of that beam will be modu-
lated with the speech soundwave form. 

By BARRY FOX 
Again de-modulation provides an invisible 
eavesdrop. 
The answer, of course, is to pull the 

curtains or put a portable radio alongside 
any vulnerable window. The book also 
explains how metal tags, of the type now 
used to trap shop lifters, are now used to 
alert the security forces if anyone takes a 
secret file out of a government building 
without authorization. 
Particularly interesting is the full story, 

probably for the first time, of the cable-
vetting scandal of 1967. To cut a long story 
short the news leaked to Fleet Street that all 
cables and telegrams, however personal, 
were being monitored by the security 
authorities in the hope of establishing a 
"pattern" of spy-style messages. 
When this story was published there was 

uproar and a committee under the chair-
manship of Lord Radcliffe was set up to 
set the matter straight. Pincher feels that 
the authorities tried to make him a scape-
goat and that the Post Office had "sub-
mitted an untruthful memorandum" to 
cover up unpalatable facts. 

Science and Politics 
Anyone with an interest in how science 

can play a part in politics or become a 
political pawn, should read Inside Story. 

It has much in common with the pre-
viously mentioned Most Secret War in 
which Professor R. V. Jones tells how 
science often conflicts with political ex-
pediency in time of war or international 
crisis. 
Significantly Chapman Pincher's book 

deplores the fact that "the outstanding 
talents of some scientists like Professor 
R. V. Jones, so valuable in helping to win 
the war against Germany, were largely 
wasted after it because of Civil Service 
jealousy". 

In Confidence 
The book also gives an interesting insight 

into how the press handles difficult stories. 
Journalists must always remember that the 
most attractive and sensational story may 
have been leaked and slanted by someone 
with an axe to grind. Official pressure not 
to publish a story, supposedly "in the 
national interest", may well be motivated 
by nothing more than the self-seeking 
interest of an anonymous person trying to 
save his own skin. 
I particularly liked Pincher's reference to 

my own particular bug bear, the "con-
fidence" trick. It works like this. A journa-
list, by dint of hard research and leg work, 
unearths a good story. And by definition a 
good story will almost inevitably embarrass 
someone. 
Suddenly the party likely to be em-

barrassed wants to talk. After telling the 
journalist everything he already knew the 
informant blurts out "Of course I am 
telling you this in absolute confidence". 
The journalist is then in a cleft stick; 

either print the story and appear to have 
breached confidence or suppress it and see 
someone else print it. It's why most 
hardened journalists will only accept in-
formation in confidence, if a clear agree-
ment to do so is reached in advance. 
Incidentally, exactly the same situation 

occurs in industry. Most firms won't talk 
to inventors in confidence. They are afraid 
that the inventor will tell them about an 
idea that is already on the company 
drawing board. 
Any reader who has been rebuffed by a 

journalist or manufacturing firm after 
offering them information in confidence 
should bear these very reasonable reasons 
in mind and not feel personally offended. 

Times are changing 
Every year now sees a new crop of 

calculators that tell the time and wake you 
up. We've had clocks and watches that 
play musical tunes and electronic note 
pads that keep a running tally on the 
owner's bank balance. Now we are seeing 
calculators that can memorise musical 
tunes and others that challenge their 
owner to a game. 

The next batch of electronics wizardry 
planned will be speech-receptive. Already 
there are prototype calculators and video 
recorders in Japan that operate under 
spoken words of control. So within a few 
years we shall quite literally be asking the 
time from a speaking clock. 

Almost everything these days seems to 
have a built in digital clock whether it's 
needed or not. Telephones, televisions, 
radios, hi fi systems, you name it, it tells 
the time. 

So our homes are becoming full of 
digital clocks of one type or another. And 
what happens? Every year when Summer-
time comes in, or goes out, it becomes an 
ever-more infuriating business to re-set 
all the clocks. I for one yearn for the good 
old days when changing to or from 
Summertime simply meant moving the 
hands of an old-fashioned wristwatch. 
The really astonishing thing is that the 

Japanese designers, while searching each 
year for new and often pointless gim-
mickry to incorporate in their electronics, 
have  so far overlooked the obvious 
selling feature for a digital clock; an 
"hour advance-hour retard" button. This 
would  enable  Summertime  re-setting 
without the need to clear all the clock 
memories and re-set the time from scratch. 
Who will be the first calculator or clock 

manufacturer to offer a Summertime 
setting switch? 
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The competition will be conducted in two stages. 

STAGE 1 
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full circuit details. 
Papers will be judged for novelty, ingenuity and viability. 
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Schools whose designs are adjudged to be the most pro-
mising will be asked to produce a working model of their 
designs. 
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EE TEACH ft IN 8 2 
PART 3 
BY 0.N. BISHOP 

BASIC ELECTRONIC THEORY 
WITH EXPERIMENTS 

SEMICONDUCTOR JUNCTIONS 

LAST month we saw that the conductivity 
of a material such as silicon can be in-

creased by doping it with a small quantity 
of a certain other element such as phos-
phorus or boron. 
The electrons of the atoms of phosphorus 

are not all needed to take part in the struc-
ture of the doped crystal. Each atom has an 
extra electron which is free to leave the 
atom and wander in the crystal as a carrier 
of negative charge. This gives n-type silicon. 
We saw how the atoms of boron have 

one fewer outer electron than the atoms of 
silicon, so that there is a vacancy or hole. 
This hole attracts an electron from a 
neighbouring silicon atom, causing a hole 
to be created there. Holes act as if they are 
mobile carriers of positive charge in p-type 
silicon. 

THE PN-JUNCTION 
Fig. 3.1 shows a close-up view of a 

silicon crystal which has been partly doped 
with phosphorous atoms and partly doped 
with boron. The proportion of doping 
atoms shown in the diagram is much higher 
than would really be the case. 
The boundary between the n-type region 

and the p-type region is called the pn-junc-
tion. On one side of the junction are atoms 
of phosphorous with an extra or "spare" 
electron; on the other side are boron atoms 
with holes. The electrons cross the junc-
tion, attracted by the positive charge of 
the holes, and fill them. 
It is important to realize that the extra 

electron of a phosphorous atom is part of 
its normal complement of electrons. The 
positive charge on its nucleus is exactly 
balanced by the negative charge of its 
electrons—including the extra one—and 
the atom has zero overall charge. When the 
spare electron is taken away, the atom is 
left with a positive charge on its nucleus 
which is no longer completely balanced. 
The atom becomes a positively charged 
ion. Similarly, the atoms of boron gain a 
negative charge and become negatively 
charged ions (Fig. 3.2). 
On either side of the pn-junction there is 

a region of ions. There are no electrons 

and no holes in this region. It is depleted of 
of charge carriers. We call it the depletion 
region. 
Since there are no charge carriers, no 

current can flow across this region—it acts 
as an insulator. The charged ions do not 
flow because they are firmly fixed in their 
positions in the crystal. 

Once the depletion region has formed, 
further flow of electrons and holes across 
the junction is prevented. Fig. 3.3 shows 
the situation on a smaller scale so that we 
can see the overall effect more clearly. 
There is a potential difference across the 

junction, due to the two zones of ions on 
either side of it. In silicon the p.d. is about 

p- TYPE SILICON  n - TYPE SILICON 

O 0 0 0 4 0 0 0 0 =Rus 
0 0. 0 0 0 0 • 0 • 0 
O 0 0 0b0 0 0 0 • 

ELECTRON 

O 0 0 0 0 6 0 4 0 0. CuLcOLUEDu s tT8I,t0ONF 

O  0 0  0. 0 0 0 0\ 

eo 0 0  0  0 4) 0 0 1 
'HOLE'  pi-JUNCTION 

'SPARE ELECTRON 

Fig. 3.1. Part of a crystal of silicon doped as p-type on the left and as n-type on the right 
(very diagramatic). 
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Fig. 3.2. A depletion region forms at a pn-junction. 
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0.6V. It has the same effect as a 0.6V cell 
connected across the junction. We some-
times refer to this as the imaginary cell. 

BIASING THE JUNCTION 
Fig. 3.4 shows what happens if we con-

nect a real cell to the silicon. It is connected 
so that its p.d. is in the same direction as 
that of the imaginary cell. It attracts 
electrons from the n-type and removes 
holes from the p-type (electrons from the 
negative wire enter the p-type and fill 
some of the holes). There are now fewer 
charge carriers than before. The depletion 
region is wider than before. No current 
flows across the junction. The junction is 
said to be reversed biased. 
If an external cell is connected as in 

Fig. 3.5, its p.d. opposes that of the 
imaginary cell. Indeed, if a 1.5 volt dry 
cell is used, it will more than counteract 
the effect of the imaginary cell. Now the 
depletion region becomes very narrow. 
The field due to the external cell is strong 
enough to carry electrons and holes across 
the region freely. Current flows across the 
junction. The junction is now said to be 
forward biased. 

ONE-WAY CONDUCTION 
The pn-junction has the interesting and 

useful property of allowing current to pass 
in one direction, but not in the other. 

HOLE 

DEPLETION 
REGION 

n - TYPE 

Fig. 3.3. As Fig. 3.2 but to reduced scale. 
The atoms are not shown. 

p- TYPE  n- TYPE 

DEPLETION 
REGION 

METAL 
(WIRE) 

Fig. 3.4. A pn-junction with a potential 
applied from outside. This is reverse bias. 
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Fig. 3.5. A pn-junction with forward bias. 
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CONVENTIONAL CURRENT FLOW 

a 
ANODE  CATHODE 

ANODE  CATHODE 

Fig 3.6. The symbol used for a 
diode in circuit diagrams and the 
way diodes are marked (In EE 
projects) to show their polarity. 

  EXPERIMENT 3.1 

Fig. 3.7. The cir-
cuit diagram for 
measuring  the 
current  flowing 
through  a for-
ward  biased 
diode. 
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o Co 
El Do 
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O 

A selection of small signal 
diodes.  All  have  glass 
envelopes. 

This property is put to use in the semi-
conductor component known as the diode. 
see Fig. 3.6. It is named after the two-
electrode valve, which has the same one-
way properties and was widely used in the 
days before semiconductors. 
The terminal wires of the semiconductor 

diode are named after the electrodes of the 
diode valve. In Fig. 3.6 the arrow of the 
symbol points in the direction in which the 
flow of current is allowed. This refers to 
conventional current, which is assumed for 
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Fig. 3.8. The layout on the breadboard for the circuit in Fig. 3.7. 
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convenience to flow from positive to 
negative (Fig. 3.5), even though we know 
that it consists of a flow of electrons in the 
opposite direction. 

EXPERIMENT 3.1 
Measuring the current flowing 
through a diode 

The circuit for measuring the current 
flow through a diode is shown in Fig. 3.7. 
The suggested layout on the breadboard 
is seen in Fig. 3.8. Resistor R4 is needed 
to limit the current to a safe value. 
Measure the current and keep a note of 

its value, for later. This is the current 
through the diode when it is forward-
biased (as in Fig. 3.5). Now turn the diode 
around, so that its banded end (k) goes to 
hole A9 on the breadboard. This makes it 
reverse-biased, as in Fig. 3.4. Can you 
detect current now? Increase the voltage to 
3V, 6V, 9V and 12V. Measure the current 
(if any) each time. 
We can use Ohm's Law to find the voltage 

of the imaginary cell in D4. When the 
diode is forward biased the current is 
about 80pA. Is this the value you obtained? 

EXPERIMENT 3.2 

C) AD 0 0 L 

31 Br 0 0 
o Co 0 0 
o DO 0 0 
o Er n 
o F  0 
7 

G o 
o Ho o 
• JO 0 
on K 0 0 

Lo 0 

STRIP A 

STRIP M 

0 0 0 0  0 

25  19 
O 0 0 0 0 0 0 0 0 0 

0 0  0 0 0 0 0 0 D 

O 0 0 0  0 0 0 0 

O 0 0 0 0 0 0 0 0 0 

O 0 0 0 0 0 0 0 0 0 

000 

If the current through R4 is 80kiA, and 
its resistance is 101a1, the pd. across its 
end is V = IR = 80 x 10-6  x 10 v 10 = 
08V. If the drop in voltage across the 
resistor is 0.8V and the total voltage from 
the cell is 1.5V, the voltage drop across 
the diode must be (1.5 - 0.8) - - 0-7V. 
This is called the forward voltage drop 

and is largely due to the imaginary cell. 
This result is close to the value 0.6V 
already quoted. Try working out your 
result too. 

EXPERIMENT 3.2 
Measuring the forward voltage 
drop at a pn-junction 

In this experiment the meter is used as a 
voltmeter to measure forward voltage drop 
directly, Figs. 3.9 and 3.10. 
Connect the battery and take the meter 

reading. Increase the applied voltage from 
5V to 3V and then to 6V. Does this have 

any marked effect on the forward voltage 
drop? It should not, for the voltage drop 
is due to the imaginary cell at the junction, 
and is solely a property of the junction. 

Fig. 3.9. Circuit diagram for measuring the 
forward voltage drop at a pn-junction. 
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Fig. 3.10. The layout of Fig. 3.9 on the breadboard. 
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Fig. 3.11. Characteristic curves of a silicon 
diode (a) forward biased quadrant (b) 
reverse biased quadrant. Note the different 
scale of the horizontal and vertical axis in 
this quadrant. 

DIODE CHARACTERISTICS 
If we measure the current through a 

forward-biased diode at various applied 
voltages, we obtain a curve like that shown 
in Fig. 3.11a. For voltages below 0.6V 
there is no current, because the depletion 
region acts as an insulator. Above 0.6V 
there is a steady increase of current. The 
current is several milliamps, even with a 
p.d. of only a few volts. 
A reverse-biased diode passes virtually 

no current, even when the reverse pd. is 
several tens of volts, see Fig. 3.11b. The 
small leakage current (a few microamps) is 
due to the relatively few electrons being set 
free from silicon atoms by warm conditions. 
When the reverse pd. reaches a certain 

value (anything up to 1000V or more, 
depending on how the diode is constructed) 
there is a breakdown in the usual mechanism 
and conduction begins.  Unless special 
precautions are taken, a large current may 
flow and destroy the diode. There is more 
about this later in the series. 
Since the reverse leakage current depends 

on electrons set free from the silicon, the 
amount of such conduction depends on 
temperature. The higher the temperature, 
the more free electrons and the greater the 
leakage current. For this reason a reverse-
biased diode is often used as the sensor in 
circuits for measuring temperature. Ger-
manium diodes are used because they have 
greater leakage current. 
A similar effect was used last month in 

the light triggered circuit. The sensor was 
a reverse-biased photodiode. When light 
falls on this, the light energy sets free 
electrons which increase the reverse leakage 
current through the diode. The increased 
current causes the circuit to change state. 
A light-emitting diode is made from a 

special type of semiconducting material, 
often from gallium arsenide or gallium 
phosphide. When it is forward biased, 
electrons combine  with  holes  at the 
junction and the excess energy is liberated 
as visible light. 
Last month it was stated that an n-

channel MOSFET cannot conduct when there 
is no charge on its gate. This is because of 
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p-TYPE 

GATE 

- 
JUNCTION 

(c) 

Fig. 3.12. Schematic diagram of an n-
channel junction field effect transistor 
(f.e.t.) (a) gate at OV (b) gate at —ye 
potential (c) circuit symbol. 

TAKE 
NOTE 

ERRATA 
In Experiment 2.5, diode 
D2 has been drawn in-
verted in the Verobloc 
layout,  Fig.  2.17.  The 
circuit diagram Fig. 2.16 is 
correct. 

the pn-junctions between the p-type material 
and the n-type regions at both ends of the 
transistor.  Whichever  way  round  the 
transistor  is connected,  one  of these 
junctions becomes reverse-biased and no 
current can flow. 
However, when the gate has a positive 

charge,  a continuous  band  of n-type 
material is created to join the two n-type 
doped regions together and current can 
flow. 

ANOTHER KIND OF F.E.T. 
The pn-junction is used in the junction 

f.e.t. (j.f.e.t. for short). The transistor con-
sists mainly of n-type material, see Fig. 3.12, 
but its gate is a small region of p-type 
material. The depletion region at the pn-
junction acts as an insulator, as described 
above. It functions in the same way as the 
silicon dioxide layer in a MOSFET. 
In use, the gate is made negative of both 

source and drain so the pn-junction is 
always  reverse-biased.  No  appreciable 
current flows into or out of the gate which 
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In all Experiments in Part 2, the vmos 
transistor has been drawn with its flat face 
on the wrong side. If this is placed in the 
Verobloc layouts as shown, the Experi-
ments will fail to work. Of particular 
importance is Expt. 2.1, Fig. 2.7. If wired 
as shown the I.e.d, will be destroyed. 
Modifications for the appropriate section 
of each Verobloc layout for Part 2 Experi-
ments appears above. All circuit diagrams 
are correct. 
The pinning details for the VN1OKM 

are also shown and this should be used 
to correct that appearing in TEACH-IN 82 
COMPONENTS IDENTIFIED on page 663. 
Closer inspection of the circuit for 

Expt. 2.1 shows that even with TR1 con-
nected the right way round the current 

3JIBoo o o 
C000 o 
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Fo o 0  o 0 

G.0 o o 
Ho o 0 
JO 0 0 

FIG 29 PAGE 746 I 

therefore has high impedance, just like the 
gate of the MOSFET. 
If the gate is left unconnected, the 

depletion region is relatively small and 
does little to interfere with the flow of 
electrons from source to drain. Fig. 3.12a. 
However, when the gate is made negative 
with respect to the source, the width of the 
depletion region increases (compare Fig. 3.4 
and Fig. 3.1 2b). Conduction through the 
transistor is restricted. 
The lower the gate potential, the wider 

the depletion region, and the smaller the 
current. If the gate is made about 3V 
negative of the source, the depletion region 
extends across the transistor and cuts off 
the current altogether. 
Thus the j.f.e.t. can be used as a switch 

or as an amplifier in a similar way to the 
MOSFET. One point of difference is that the 
n-channel MOSFET  works with its gate 
positive with respect to its source, which is 
generally a more convenient feature; j.f.e.t.s 
can also be made from p-type material with 
an n-type gate, but these p-channel j.f.e.t.s 
are less commonly used. 
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passing through the led. could, in certain 
circumstances still exceed the maximum 
permissible, although this has not been 
experienced by the author when conduct-
ing this experiment on several occasions. 
Therefore, with this potential danger in 
mind, we advise that a resistor (330 ohms 
to 1 kilohm) be connected in series with 
the led. to limit current flow to a safe 
level. The modified layout above has this 
resistor (R4) connected. It is available 
from your List 2 kit. 

In Fig. 1.3, labels X and Y should be 
transposed to agree with Fig. 1.2. 
On p660, column 2, line 15, delete "ten". 

On p661, column 3, line 18, "1000" 
should be changed to read "100". 
On p662, column 3, first equation should 

read: 
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VIN  VOUT 
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n n n n e 

R4 + R5  R5 

On p747, column 2, the equation should 
read: 

gm 
change in output current 

change in input voltage 

The wiring between the potentiometers 
and terminal block in Experiments in 
Parts 1 and 2 does not agree with the 
same wiring in the Minilab, although this 
in no way affects results. However, to 
provide agreement and intended operation 
(clockwise rotation of pot. shaft moves 
wiper from Yellow to Blue) potentiometer 
extreme connections need to be trans-
posed in Verobloc layout diagrams. 
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EXPERIMENT 3.3. 
Making a very simple high 
impedance voltmeter 

The circuit diagram for this experiment 
is shown in Fig. 3.13. It contains three 
separate sections (i) Minilab voltmeter (left) 
(ii) vmos buffer transistor (centre) and (iii) 
the voltage producing circuit—a potential 
divider composed of R5 to R8. 
The total resistance between point A and 

the OV line is 1420k S2 and the total for the 
whole chain is 1890k a We can calculate 
that the voltage at point A is 12 > (1420/ 
1890) = 9V. This is the voltage we are 
trying to measure. 

MEI 

EXPERIMENT 3.3 

11:131 

STRIP 

82 1  

418) 

R6 
Imt2 B4 

15V T_g 
85 

R7  T 1.5V 
B6 

270ktksv  

07 
I-5V 7   

R8 
750k11  1•5V 

STRIP A 

4 7014 

First let us see what result we get when 
we use the Minilab voltmeter directly. To 
do this place wire end X into breadboard 
location B24 (Fig. 3.14). The result is 
enough to make one wonder if the meter 
is in working order. It reads only about 2V, 
which is 7V below what it should be! An 
error of 78 per cent! 
This is not really so surprising. The volt-

meter requires 100µA to give full-scale 
deflection, corresponding to a 10V reading. 
To read 9V it would need 90µA. Yet the 
current flowing down the chain of resistors 
is only 12V/18900000 — 6µA. 
Look at it in another way. The resistance 

of meter and its series resistor is about 
100k a In trying to measure the voltage at 
A we have in effect placed a 100k  resistor 
in parallel with the 14201a1 of R6 to R8. 
Their combined resistance is only 93.42k 
(for calculations, see Part 1). 

1•5V 

B8  87  B6  B5  BA  B3  82  BI 

by 

MEI 

O 0 0 0 0 0 
O 0 0 0 6 0 
TV EMI 0  0  0 

Fig. 3.13. Circuit for making a 
high impedance voltmeter. 

Fig. 3.14. Layout of the com-
ponents on the breadboard at 
one stage in the experiment. 
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QUESTION TIME 
3.1. Which side of the pn-junction 

is at positive potential? 
3.2. Which wire of a diode goes to 

the n-type material? 
3.3. Which kind of charge carrier 

flows in the same direction as 
conventional current? 

3.4. How much is the forward 
voltage  drop  of a silicon 
diode? 

3.5. Does the forward voltage drop 
depend on the voltage applied 
to the diode? 

3.6. In what way is the gate of a 
j.f.e.t.  insulated  from  the 
channel? 

3.7. Does  conventional  current 
flow into or out of the banded 
end of all common types of 
diode? 

3.8. What is the advantage of 
using an f.e.t. at the input of a 
voltage measuring circuit? 

3.9. What would be the voltage 
between R7 and R8 in Fig. 
3.13? 

3.10. What reading would be ob-
tained at R7 and R8 junction 
in Fig. 3.13, using a 10V f.s.d. 
meter, resistance 100k SP 

Answers in Part 4 

TEACH-IN 82 
COMPONENTS IDENTIFIED 

BROWN 
GREEN  GOLD 
\ YELLOW/ I 

150W1 t 5% 

RED 
VIOLET  GOLD 

270kn 25% 

YELLOW 
VIOLET  GOLD 

470ka .5% 

BROWN 
BLACK  GOLD 

GREEN 

1 1 I 

RESISTORS 
GREY 

YELLOW  YELLOW 

ANODE 

7MIl . 5%  

1N4148 

CATHODE 

DIODE 
The IN4148 may only have a single 
bond at its cathode end (k). 
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PART 2 ANS WERS 
2.1. n-type. 
2.2. Away  from positive  toward 

negative. 
2.3. Metal-oxide silicon. 
2.4. 22V. 
2.5. Increase by 3V. 
2.6. Source, gate, drain. 
2.7. Source. 
2.8. Exchange the photodiode with 

R1 and VR1. 
2.9. All pens the author tried were 

negatively charged; there was a 
decrease in current through the 
meter.  The  duster  showed 
positive charge. 

2.10. Increase in voltage = 1.2  1.0 
= 0.2V. Increase in current = 
70  10 = 601A = 6 x 10-5A. 
So gm = 6 • 10-510.2 = 3 x 
10-4 siemens, or 300/4S. 

With 470k11 above A and 93-42k II below 
it, the voltage at A should be 12 x (93-42/ 
563.42) = 2V, which is exactly what we 
found. The meter is giving the correct 
reading, but joining the meter to point A 
has upset the voltage we are trying to 
measure. 

The meter needs so much current to make 
it work that we cannot use it when the 
current obtainable from the circuit is very 
small. 

The gate of a MOSFET requires virtually 
no current to make it work. It has high 
input impedance, so we can use it to sense 
the voltage at A. Yet a large current can 
flow through the MOSFET and go to the 
meter so the meter can have as much 
current as it needs. The MOSFET has low 
output impedance to match the meter. 

The MOSFET is connected as an amplifier 
with voltage gain a little less than unity. 

Now connect wire end X to breadboard 
location G25. The meter is now across 
resistor R4. 
Try touching the flying lead from TR1 

gate, wire end Y to battery terminals OV, 
3V,  6V,  and  9V.  Note  the  meter 
reading for each voltage. The meter should 
show a range of readings from OV up to 
about 9V (gain is less than unity). We now 
know what reading corresponds to 9V, the 
supposed voltage at point A. 
Touch the flying lead (wire end Y) to 

point A (breadboard location B24). The 
meter should give the same reading as it 
gave with the 9V battery terminal. It has 
measured the voltage without changing it. 
This simple circuit demonstrates the 

importance of a high-impedance input in 
a voltage-measuring circuit. The input 
circuits of many types of electronic test-
meter and of oscilloscopes are based on 
similar f.e.t. inputs. 

To be continued 

111111111111111111111,11111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!!!!!!!!!!!!!!!!!!!!!!!!!!111111111111111hI11111111111111111111111111111111111111111111111111111111111111111111111111 

COUNTER 

Bargain Parcel 
In a previous article I touched on the 

problem of buying components, but with 
costs rising continually, I would like to 
enlarge on this with suggestions on how 
you can save money. My first suggestion 
is to look out for bargain parcels. 
In the ordinary way, bargain parcels are 

apt to be very suspect, and one always 
thinks of the phrase, "Caveat Emptor", 
but with electronic components, this is a 
different matter. For example, a retailer 
who offers you resistors at five pence 
each, may well offer you four hundred for 
five pounds. Not only are these the same 
resistors, but while on the first transaction 
he loses money, he makes a profit on the 
second. 
The answer lies in the cost of overheads. 

These might be ten pence a minute 
(probably a great deal more) and the time 
taken to sell you one resistor is the same 
as it takes to sell you four hundred. 
The same argument would apply to 

capacitors and many other items, so keep 
your eyes open for the bargains, and if you 
have time, go to one or two of these 
Exhibitions where selling takes place. 
There is a good one in Leicester, usually 
held in November. I have been to it many 
times and it is fun to see amateur con-
structors arriving from all over the country, 
with voluminous shopping bags, which 

NITIEGINCE 
By PAUL YOUNG 
4"..Wfff.if1  * 

they proceed to fill with a variety of parts 
at really modest prices. 
In the last year or two there has been one 

held in May at Alexandra Palace in North 
London, and I was pleased to see at the 
last B'eadboard Exhibition in London, 
quite an mount of selling was taking place. 
In addition, many of the Amateur Radio 
Clubs hold rallies during the year at 
which there are stalls selling components. 
The Radio Society of Great Britain would, 
I am sure, give you details. A little time 
spent in this way could save you pounds. 

Computer Call 
I see two months have gone by and I 

haven't given computers a single knock 
and now for once I intend to say something 
in their favour. 
I have often pondered on the use of the 

home computer. I know it will tell you the 
weather, but it's just as easy to look out 
of the window. What won the 4.30? I know 
for certain that it wont be the "gee gee" I 
put my shirt on. Stocks and Shares? All 
mine went long ago. My bank balance? 
Please, I'd rather not know. 
Now the French have come along with 

a really sensible use for them. They are 
going to give one to each of their telephone 
subscribers in place of Directories, and 
although the initial outlay will be astro-
nomical they reckon in the long run it will 

save them money, and in matters of tha 
kind you can trust the French. 

Electronic Gremlins 
During World War II, those of us who 

were unfortunate enough to be aircrew had 
our lives made even more miserable by a 
type of airborne poltergeist. We called 
them Gremlins. Their  mischiefs were 
infinite, from crossing control wires, put-
ting water in the petrol and deflating tyres. 
You might have thoughtthat with theend 

of hostilities they would have disappeared 
but no such luck, a new and more terrible 
breed has sprung up, the Electronic 
Gremlins. Don't scoff dear reader or you 
may be their next victim. The scope of 
their activities are enormous and if they 
happen to get out of bed on the wrong 
side they could easily start a global war. 
Undoubtedly I am in their black books, 
probably because of my frequent remarks 
on the fallibility of computers and failing 
to give them the credit for it. 
Let me tell you about the latest trick they 

played on me. My watch started to lose 
time, so I asked my watch repairer for an 
estimate. He telephoned me a few days 
later and said £24. I told him that as I could 
buy four digital watches for that sum, to 
forget it. 
I duly purchased one of these digital 

contraptions and next day I was idly 
watching the figures approach five o'clock. 
Four fifty eight, four fifty nine, then six 
o'clockl I I couldn't believe my eyes. I 
phoned the "talking clock", no, it was 
definitely five o'clock. 
Twice the next day it again jumped an 

hour. I then returned it to the shop that 
supplied it, they kindly replaced it. 
Now you are not going to believe this, 

but midday next day I was again watching 
the figures, eleven fifty eight, eleven 
fifty nine, one o'clock! I telephoned the 
suppliers and asked if they had had any 
similar cases they replied, "Nol". 
Have any of my readers had an ex-

perience like this? If they haven't, then 
undoubtedly the little men have it in for 
me, either that or its a bad case of 
Phsyco kinetics! 
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EE SPECIAL REPORT 

ELECTRONIZE DESIGN 
ELECTRONIC IGNITION KIT 
A RECENT but familiar name on the 
rTh electronic kit scene with their 
"TOTAL  ENERGY  DISCHARGE" 
Electronic Ignition is the Midlands-
based company, Electronize Design. 
This very comprehensive kit, cur-

rently retailing at under £15, is sup-
plied complete with all components 
and hardware to build and install an 
ingeniously designed ignition system. 
All you need is a soldering iron, pliers, 
sidecutters and a couple of hours to 
complete what promises to be a wel-
come addition to any car. (It is well 
worth noting that a similar system for 
motorcycles and cars with twin igni-
tion is also available at a fraction 
under £23). 

ASSEMBLY 
The construction of the kit was a 

pleasure,  being  based  around  a 

single glass fibre printed circuit board 
on which all components are mounted, 
thus eliminating the need for any in-
ternal wiring and the potential errors 
that could accompany it. 
Another nice finishing touch was to 

find all the holes in the p.c.b. of the 
correct size and the components re-
quiring to stand off the board have 
had their legs preformed and just 
drop into place, as in fact do all com-
ponents. 
The board assembly then mounts on 

to an aluminium base plate which 
doubles up as a heatsink for the 
power transistor, this being mounted 
on the copper side of p.c.b. The unit 
is completed with a neat black and 
gold case through which the switch 
and timing light protrude all resulting 
in a compact, easy to build and quite 
advanced electronic ignition unit. 

CONNECTORS 
A selection  of  automotive type 

push-on connectors are supplied to 
install  the  system  as indeed  are 
screws to fix it under the bonnet. 
While mentioning the attention to 
small details you might like to know 
that the kit is also supplied with 
ample solder and even a small tube 
of silicon grease heatsink compound 
for the power transistor! 
The illustrated instruction leaflet 

covers all aspects of assembly from 
basic soldering techniques to the final 
installation and all components are 
identified in the text by their colour 
or numeric codes. 

HIGH ENERGY SPARK 
The  "TOTAL  ENERGY  DIS-

CHARGE" system, a new development 
of the familiar capacitive discharge 
electronic ignition, produces a high 
power spark of medium duration (that 
is "burn time") compared with the 
relatively short duration of the capa-
citive discharge systems. This enables 
the "TOTAL ENERGY DISCHARGE" 
unit to ignite weaker fuel mixtures. 
The circuit techniques employed 

prevent energy being reflected back 
into the storage capacitor (as the 
name would suggest) thus enabling 
the unit to generate the high energy 
spark without the ignition delay in-
herent in the low power, "long burn" 
inductive systems. 
The  unit  can,  incidentally,  be 

switched out of the circuit to convert 
back to the original ignition as all 
existing components are retained. 

AVAILABILITY 
The  "TOTAL  ENERGY  DIS-

CHARGE" kits are available by mail 
order directly from Electronize De-
sign, Dept EE, Magnus Road, Wilne-
cote, Tamworth, B77 5BY. 
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LOW-COST 
LIIIIIIIY FOR THE 

MOTORIST 
IN NEXT MONTHS ISSUE 

AUTOMATIC 
GARAGE DOOR 

An ultrasonic controlled system that can 
be used with existing up-and-over doors. 
The luxury provided by this device will be 
especially appreciated in the wet and 
dismal days of winter. 

MODEL TRAIN 
[HUFFER 

Realistic  sound effect for the model 
railway enthusiast: "hissing" simulating 
steam escaping from stationary loco-
motive and "chuffing" sounds when the 
train starts to move, with the rate of 
"chuff" related to speed of train. 

JANUARY 1982 ISSUE 
ON SALE 

FRIDAY, DECEMBER 18 

 j   

mini 
EGG TIMER 
Bleeps at the end of preset timing period. 
Contained in a small case this useful 
instrument could be used for other pur-
poses, such as timing phone calls or turns 
at Scrabble. 
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INTRODUCTION TO   

PART 8  BY J CROWTHER 
THE "OR" GATE USING DIODE LOGIC 
An OR gate using diodes may be constructed as shown in 

Fig. 8.1. If all the inputs were at OV (logic 0), no current would 
flow through resistor RI, no voltage drop across RI, and the 
output would be zero (logic 0). 
If logic 1 (6V) were applied to any of the inputs the diode in 

that input would conduct, current would flow through RI and 
the voltage drop across RI would cause the output to rise. As 
before if the ohmic value of RI was a lot larger than the forward 
resistance of the diodes, the output would rise to nearly 6V 
(logic 1). 
_ 

Di 

INPUIS 

t-6V 

Fig. 8.1 A 3-input OR gate constructed using diodes. 

THE NOT GATE 
Since the purpose of the NOT gate is to invert the input, a 

transistor must be used for this gate. Since a transistor amplifier, 
connected in grounded emitter (see Fig. 8.2), gives a 180 degrees 
phase shift, it follows that a transistor amplifier biased to cut-off, 
that is acting as a switch, would produce a NOT gate. 

THE NAND GATE 
USING DIODE-TRANSISTOR LOGIC (DTL) 
Since the NAND gate is the inverse of AND, the NAND gate is 

an AND gate followed by a NOT gate. That is to say it is a com-
bination of the circuits in Fig. 7.6 and Fig. 8.2 as shown in 
Fig. 8.3. 
If all the inputs were at logic 1 (6V), the diodes would be 

reverse biased and would not conduct. The transistor would 

Fig. 8.2 A transistor in the grounded emitter mode will produce 
a NOT gate. 

AND NOT 
+6V 

Fig. 8.3 A 3-input NAND consisting of a 3-input AND followed 
by a NOT gate. 

then be biased to the "on" position by the bias network of RI 
and R2, it would conduct and the resulting voltage drop across 
R3 would cause the output to fall to logic 0. 
If any of the inputs went to logic 0 (OV), that particular 

diode would conduct, virtually shorting the base of the transistor 
to ground turning it "off". If the transistor was "off" no current 
would flow through R3, no voltage drop would result across R3, 
and the output would rise to 6V (logic 1). 

Note 
If the diodes are followed by an even number of amplifier 

stages there would be 360 degrees of phase shift and the circuit 
would act as an AND gate with gain. An odd number of stages 
after the diodes would cause the circuit to act as a NAND gate. 

THE NOR GATE 
USING DIODE-TRANSISTOR LOGIC 
Since the NOR gate is the inverse of OR, the NOR gate is an OR 

gate followed by a NOT gate. It is a combination of the circuits 
in Fig. 8.1 and Fig. 8.2 and this is shown in Fig. 8.4. 
If all the inputs were at logic 0 (OV), the diodes would not 

conduct and the transistor would be biased to cut-off by the bias 
network RI and R2. Since the transistor is "off" no current will 
flow through resistor R3, there is no voltage drop across R3 
and the output will be at 6V (logic 1). 
If any of the inputs went to logic 1 (6V), that diode would 

conduct causing an increase of current through R2. This increase 
of current would cause a large volts drop across R2 making the 
base of the transistor more positive and switching it on. The 
transistor would now conduct, current would flow through R3, 
and the voltage drop across R3 would cause the output to fall 
to logic 0. 
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OR  NOT 

INPUTS 

DI 

A  a 

D2 

a 

TR1 

D3 
R2 

R3 

e OUTPUT 

+6V 

Fig. 8.4 An OR gate followed by a NOT produces a NOR gate. 

TRANSISTOR-TRANSISTOR LOGIC (TTL) 
In order to obtain TTL a special transistor must be used with 

more than one emitter, see Fig. 8.5. 

4 bv 

Fig. 8.5 A TTL 3-input NAND gate. This requires a special 
type of transistor having in this case three emitters. 

Using positive logic this acts as a NAND gate, so the output 
should be logic 0 if all the inputs are logic I, and 1 if all the 
inputs are not at logic I. 
If all the inputs are logic 1 (6V) the base and emitter of TR I 

are at the same potential and TR1 is cut-off, that is no current 
flows between the emitter and the collector. As the transistor is 
an npn the base is p-material and the collector n-material, this 
will act as a diode which is forward biased (low resistance) and 
virtually straps the base of TR2 to positive. Since the base of 
TR2 is positive it will conduct heavily and the large voltage drop 
across resistors R2 and R3 will cause the base of TR3 to go 
more negative cutting it "off", and the base of TR4 to go more 
positive switching it "on". If TR4 is conducting it provides a 
low resistance path across the lamp and current will flow from 
+6V via R4 and TR4 to ground, by-passing the lamp, so the 
lamp will not light giving no output (logic 0). 
If any one input was logic 0, TR1 would conduct providing 

a low resistance path between the base of TR2 and ground. This 
would virtually strap the base of TR2 to ground cutting it"off", 
there would now be no voltage drop across resistors R2 and R3 
so the base of TR3 would be high switching it "on", and the 
base on TR4 low cutting it "off". Current would now flow from 
+6V via TR3 and the lamp to ground, the lamp would light 
thus giving an output (logic I). 

LOGIC MODULES 
A logic module contains a combination of gates from the 

five basic gates available, and Boolean expressions can be 
written to show the combinations of switches that the module 
represents. 
example 
To derive the Boolean expression and switching circuit dia-

gram for the logic circuit in Fig. 8.6. 

A 

INPUTS    ONE 

TWO  1 

D AB  1 

ELEMENT DELEMENT  

1 
1 

I 

OUTPUT 
AB #Cr S 

Fig. 8.6 The gate arrangement in the dotted box is known as a 
"logic module". 

The output from the AND gate is of the form AB, this is fed 
to the input of an OR gate, with C to the other input. As the 
output of an OR gate is the sum of the two inputs, the output 
from the OR gate will be: 

AB + C = S 
This equation represents the switching circuit in Fig. 8.7: 

LOGIC 
INPUT 

A -1 

RELAY 
COIL 

t NO RELAY 

RELAY 
COIL 

N 0 RELAY 
,,,CONTACT ve .1"*. CONTACT 

RELAY 
COIL 

N 0 RELAY 
CONTACT 

OUTPUT S 

Fig. 8.7 A relay (switch) realisation of the logic module in Fig. 
8.6. 

Truth Table 
The truth table for the module in Fig. 8.6 is shown below: 

r 
Input to 
element 1 

Input to 
element 2 Output 

A B C AB AB±C -----S 

0 0 0 0 0 
0 0 1 0 1 
0 1 0 0 0 
0 1 I 0 1 
I 0 0 0 0 
1 0 1 0 I 
1 I 0 I I 
I I 1 1 1 

Answers 
7.1 (a) 1, (b) 1, (c) 0, (d) 0, (e) 1, (f ) 1, (g) I. 

TO BE CONTINUED 
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Everyday News 
NE W OPEN UNIVERSITY PRODUCTION CENTRE 

"The new building will give students the benefit of some of the 
most advanced audio-visual teaching techniques available."—Dr John 
Horlock, OU Vice-Chancellor. 

The BBC is very glad to take part in this educational partnership 
because it knows how important a part broadcasting can play in 
education at all levels."—George Howard, BBC Chairman. 

With a success rate of over 45,000 degree students, more 
than 43,000 short course passes and the production of 
more than 6,000 TV and radio programmes, the Open 
University/BBC move from the historical home of tele-
vision at Alexandra Palace to the new £8 million purpose-
built Production Centre complex at Milton Keynes takes 
with it a record second to none and sets a challenge for 
future educationalists. 

With the lease on "Ally-Pally" expiring in 1977, the story 
goes back over ten years ago with the formation, in 
December 1970, of the Alexandra Palace Replacement 
Study Group. This was followed by the BBC/OU Joint 
Study Group, which reported in May 1972 with an outline 
brief for the Centre at Milton Keynes. 
A working party comprising representatives from the OU, 

BBC, architects and quantity surveyors was appointed to pro-
gress the initial design work. Although its terms of reference 
and title were modified from time to time, the group saw the 
implementation of this ES million plus project, funded by the 
Department of Education and Science, to a successful conclu-
sion with the first production in September 1981 —spot-on the 
schedule set in 1976. 
Claimed as Europe's big-  areas,  outside  broadcast 

gest purpose-built educational  vehicle areas and the usual 
broadcasting  complex,  the  support areas. 
new Production Centre con-
sists of an Office Block and 
a Technical Block joined to-
gether at a Main Reception 
area. The centre is capable 
of making up to 400 radio 
and  television  programmes 
each year. 

Technical Block 
In  the  Technical  Block 

there  are  two  television 
studios, two sound studios, a 
Central Technical Area, film 
dubbing / review / editing 

Television Studios 
Of  the  two  television 

studios, Studio 1 is a fully 
equipped  small  production 
studio with four Link 110 
colour cameras. 
The  production  control 

suite has separate control, 
vision and lighting control 
and  sound  control  rooms. 
The desks and monitor stacks 
are positioned so as to allow 
direct  line-of-sight between 
the Director and staff in the 

Studio One production control room. 

production control room and 
those in the other two rooms. 
Studio 2 has been equipped 

initially for operation on a 
"drive-in"  basis  with  the 
colour mobile control room. 
The  installation  has  thus 
been confined to production 
lighting and cabling to a con-
nection point in the nearby 
outside broadcast base where 
the vehicle will be parked 
when used in this mode. 

Sound Suite 
There are two studios in 

the sound suite. The larger 
studio is equipped for drama 
and music with a 19-channel 
general purpose stereo con-
trol desk, four Studer A80 
tape machines and four disk 
reproducers of BBC design. 
The adjacent talks studio 

also  serves  as  a quality 
check room. 

Central Technical Area 
The central technical area 

is divided into a number of 
rooms  for  video  tape  re-

corders,  a video  rostrum 
camera  or episcope  room, 
telecine, a television quality 
checking room, maintenance 
room and television appara-
tus room. 
The  video  rostrum  had 

been in use at Alexandra 
Palace for five years and con-
sists of a standard Link 110 
colour camera mounted verti-
cally above a graphics table. 

Film Areas 
All the film areas are on 

the first floor of the techni-
cal block. There are seven 
cutting rooms, a "sync-up" 
room, three viewing rooms, 
listening room, sound trans-
fer  room,  film  rostrum 
camera, dubbing suite and 
two review theatres. 
As Open University pro-

grammes demand extensive 
use  of  graphics  and  still 
photography, a large area of 
the first floor is devoted to 
a photographic studio and 
film processing facilities. 

One of the new videotape editing areas. 
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• . from the World of Electronics 

At long last and after much controversy th.e new 
UK Citizens Band  radio service was finally  in-
augurated on November 2. 
Licences  to use  CB  are  obtainable  over  the 

counter at Post 011,, es for the sum of £10. Licence 
application forms are also being packaged by some 
manufacturers  and  distributors  with  new  legal 
equipment. 
Prospective CB users are able to license the use of 

up to three sets using the 27MHz or 934 MHz FM 
bands. Each additional payment of flO will cover up 
to three more sets. 
The licence also carries examples of the mark of 

compliance that sets sold for the new legal :ervice 
must carry on the front panel. The symbol of com-
pliance is a circle containing the legend CB27/81 or 
CB934/81. 
The 27 MHz AM sets being used illicitly at present 

will remain illegal because of the harm they cause 
to television, radio and the emergency services. They 
may, however, be modified to meet the specification 
of the new legal service. The HM Customs and Ex-
cise are to announce the arrangements under which 
this will be possible. 
There is no bar on business use, so if firms want to 

use CB for office-to-site or shop-to-van communica-
tion, for example, they are free to do so. 

A five-year contract initially 
worth  £2million  has  been 
awarded to Thorn Consumer 
Electronics for the supply of 
its Ferguson TX colour tele-
vision technology in kit form 
to EURO-TV Ltd of Athens, 
Greece. 

SUN and WIND 

TV 
The first television trans-

mitting station in the UK to 
be powered by the wind and 
sun has been built by the 
IBA at Bossiney in Cornwall. 
This experimental station 

will provide ITV, BBC and 
later  Channel  Four  pro-
grammes to just under 300 
people. It also marks an im-
portant development in the 
design of low-cost relay sta-
tions capable of bringing 625-
line colour television to com-
munities of less than 500 
people. 
All power for the Bossiney 

station will normally come 
either directly from the wind 
or solar generators or from 
a bank of 36 large lead-acid 
batteries  (about  1,000Ah ) 
that will be kept charged by 
excess power from the gen-
erators. 

Six small-dish aerials worth 
nearly £34million have been 
ordered from Ferranti Elec-
tronics by British Telecom, 
for use by customers of the 
new business  satellite ser-
vice with Europe. 

EARTH STATION 
LONDON 

Early in October in the ostentatious surroundings of a 
Kensington nightclub, an assorted crowd of pressmen and 
video personalities were invited to a preview of Satellite 
television beamed directly from the Russian Moiniya satellite 
somewhere 22,300 miles away from London, W8. 
All this was courtesy of an American made dish aerial of 

some 2m diameter, Swedish developed amplification equip-
ment and an Englishman, namely Nik Powell (Video Palace), 
who is currently importing this ensemble, collectively known 
as an Earth Station, for sale at around £4,000. The unit com-
prises a receiver, antenna, low noise amplifier and feedhorn 
and weighing about 40kg, should stand no higher than three 
metres when in position. 
Although satellite broadcasting is not a new concept, this 

is the first time it has been made commercially available to 
the public in the UK. 
Already a boom industry  The live ice hockey match 

in the United States, Earth  and news programmes pre-
Stations are  still  in  their  sented at the demonstration 
embrionic stages in Europe  displayed remarkable colour 
with only a few satellites  quality and the sound recep-
transmitting, amongst them  tion is acceptable (to those 
a couple of French satellites  with an ear for such Ian-
and  the  aforementioned  guages!). But will there be 
Soviet stations positioned in  any  customers wanting  to 
geo-stationary  orbit  above  tune-in to Soviet TV and per-
the  equator,  their  "foot-  haps a few European Ian-
prints"  covering  northern  guage stations for the best 
Europe  and  all  of  the  part of £5,000? It may seem 
Eastern bloc countries. How-  a little extravagant at pre-
ever, some of the French  sent, but the future certainly 
signals  are scrambled test  looks  promising  with  the 
programmes  and  therefore  possibility  of  Indian  and 
cannot be received but with  Saudi  Arabian  TV  in  the 
a suitable triple standard TV  near future, further Euro-

pean stations (including UK) set to decode the SECAM by  1986 and even a mid-
broadcasts (at an additional  atlantic  based  satellite  to 
£6001  the  Russian  pro-  allow access to a myriad of 
grammes can be viewed with  US channels before the end 
surprising clarity,  of the decade. 
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Everyday News 
CIVIL ENGINEERING 
INNOVATION WINNERS 
INCLUDE AN ELECTRONICS-BASED DEVICE 

A high-speed profilometer for measuring road surface 
characteristics at normal traffic speeds developed by a team 
at the Transport and Road Research Laboratory won a £650 
runners up prize in the Civil Engineering Innovation Com-
petition. 
The device, installed in a two-wheeled trailer, depends 

upon four laser sensors mounted on a rigid beam and 
attached to a power supply and computer in the towing 
vehicle. Light signals reflected from the road surface are 
detected and measured and their analysis provides accurate 

AMERICAN 
A WARD 

The American Institute of 
Electrical and Electronic En-
gineers have presented their 
1981 First Prize paper to Dr 
C. D. Schauder and Mr R. 
Caddy,  project system  en-
gineers with GEC Rugby. 

Fibre Link 
Laying the world's longest 

optical fibre link, running the 
125 miles from London to 
Birmingham,  has  just  got 
under way. 
The link will form part of 

Britain's  growing  optical 
fibre  network,  over which 
telephone  calls,  computer 
data and telex messages are 
sent as rapid on-off pulses 
(digital) of light in hair-thin 
strands of ultra-pure glass. 
It is hoped that the service 
will come on line in  the 
summer of 1982. 

SPACE CALL 
Phone calls and TV pic-

tures to Australia and the 
Far East now zoom through 
space  from the  Madley  3 
satellite  communications 
aerial. 
This  new  £7-5  million 

aerial will help British Tele-
com keep abreast of rapid 
growth  in  intercontinental 
phone  calls,  which  double 
every four to five years. The 
new aerial can handle 2,000 
phone calls and two TV pro-
grammes simultaneously. Its 
dish aerial is 32m  (105ft) 
diameter. 

assessment of the road surface characteristics, such as longi-
tudinal road profile, rut depths and surface macro-texture 
depth. 
On October 13 the Duke of Kent presented prizes to 

winners of this competition which was sponsored by the 
National Research Development Corporation and New Civil 
Engineer, the magazine of the Institution of Civil Engineers. 
The first prize of £10,000 was awarded to Mr M. A. Richard of 
Marcon International Ltd for his Unitunnel method of tunnel-
ling which uses a process similar to the way the common 
earthworm moves. 

EVERYDAY ELECTRONICS 
QUESTIONNAIRE 

Five thousand questionnaire forms were randomly inserted 
in Home distribution copies of September issue of EVERY-
DAY ELECTRONICS. By the end of September a total of 1,129 
completed questionnaires had been sent back to us. 
The nearest estimate in the competition to judge how many 

replies we would receive came from Mr S. W. T. James of 
Cardiff, whose estimate was 1,121. Mr James has therefore 
been awarded the prize of £50, in accordance with the con-
ditions set out on the questionnaire. 
We would like to thank all those readers who completed 

and returned this questionnaire. The information provided 
will be carefully analysed and should prove invaluable when 
planning future issues. —Editor. 

£50 WINNER 
The Department of Indus-

try  is  to  increase  the 
maximum amount of grant 
available  to  manufacturing 
industry  for  feasibility 
studies into the use of micro-
electronics,  from  £2,000  to 
£3,000. 
The increase is to enable 

firms  to obtain  the  same 
amount  of  consultancy  as 
when the grant was intro-
duced in 1978. 

The  Bristol  University's 
Chair of Microelectronics has 
gone to Dr Erik Dagless. 
The "Chair" is not affected 

by the recently announced 
cuts in University expendi-
ture. It is financed by the Im-
perial Group and it is to be 
known  as  the  "Imperial 
Group  Chair  of Microelec-
tronics". 

Evidence  of  the  growth 
rate in sales of teletext re-
ceivers is further increased 
with the announcement of an 
order worth around f2million 
for the supply of 120,000 tele-
text modules and chip sets by 
Mullard to the Thorn Con-
sumer Electronics. 

SCOTELEX '82 
The  13th annual Scottish 

Electronics  Exhibition  and 
Convention, organised by the 
Institution  of  Electronics, 
will be held on June 8 to 10, 
1982, at the Royal Highland 
Exhibition  Hall,  Ingliston, 
Edinburgh, EH28 8NF. 

Admission  is  free  of 
charge via tickets from Ex-
hibitors and The Institution 
of Electronics. 

Teaching BASIC 
Help for the first-time busi-

ness user struggling with his 
new microcomputer is now 
available as a self-teach train-
ing aid. 

A new audio-training pack-
age called "Business Basic" 
has been produced by the 
National Computing Centre. 
The self-instruction package 
is designed to teach people 
with a small business micro-
computer to program simple 
business  applications  in 
BASIC. 

Electronic Mail 
A $31 million contract to provide an electronic computer 

originated mail (E-COM) system to the US Postal Service 
has been awarded to RCA Government Communications 
Systems. 
RCA will provide the complete "turnkey" system. It will 

install equipment, develop computer programs, train postal 
employees and provide initial maintenance. 
The system will accept inputs from a customer's computer-

generated magnetic tape or from a computer via private 
telecommunications carriers. Information will be printed at 
the electronic mail centre designated by the customer, then 
entered into the first class mailstream. 
It is claimed that the system will deliver a letter anywhere 

in the US within two days of its transmission to the appro-
priate E-COM post office. 
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RADIO WORLD 
Legal at last 
Legal CB in the UK at last—but will the 

licence conditions be respected? For 
those who have waited they seem reason-
able enough, and one cannot feel much 
sympathy for those who claim that ampli-
tude modulation (AM) should have been 
permitted. 
The Home Office have stated that inter-

ference complaints,  arising from the 
illegal use of a.m. have been coming in at 
the extremely high rate of 1,000 a week. 
There are also many reports floating 
around of over-eager types using far 
more powerful transmitters than have 
ever been authorised for CB operation 
anywhere in the world. There is no doubt 
that some people are using amateut radio 
h.f. transceivers on 27MHz (and some-
times within the amateur bands); others 
are using linear amplifiers to boost the 
output from CB rigs. 
It is much to be hoped that the many 

local CB clubs and associations will 
encourage their members to stick by the 
rules, including the use only of the 
authorised channels; the use of f.m. and 
not a.m. or s.s.b.; and to keep the power 
low. Agreed, the CB licences have been 
unduly long coming and many will agree 
with an editorial writer who summed it all 
up as: "From beginning to end the CB 
saga has been an outstanding example of 
confusion,  indecision  and  downright 
stupidity". 

A Brighter Future? 
Let us hope this can be now put behind 

us and that our CBers will prove that 
27MHz can provide a useful, enjoyable, 
well-conducted communications facility, 
well worth the £10 licence fee—and show 
that CB need not degenerate into a sham-
bles as in some countries. 
Although legal f.m. CB is far less likely 

to cause  interference to neighbours' 
-television, radio and hi-fl than a.m., un-
doubtedly some CBers, keeping carefully 
to the terms of their licence, will come up 
against this problem. Often this is not 
through any fault on their part but because 
many TV sets are far too susceptible to 
any strong local signals. 
Radio amateurs have long struggled 

with this problem and the Radio Society 
of Great Britain has recently published a 
useful information sheet "Domestic Enter-
tainment  Equipment  and  the  Radio 
Amateur" that provides guidance on this 
problem. It indicates briefly how and why 
interference can arise, how viewers and 
radio listeners can obtain advice from the 
Post Office, although this does not in-
clude audio and similar equipment where 
it is officially recognised that, to quote the 
leaflet, "the problem is wholly due to 
deficiencies in the equipment suffering 
the breakthrough". 
When interference is traced to an 

amateur station a distinction is made 
between those cases where the trans-
mitter is at fault and the nowadays more 

By Pat Hawker, G3V A 
frequent cases where the domestic equip-
ment is at fault. In the latter case the 
amateur is asked not to transmit on bands 
causing the interference for 28 days to 
give the complainant time to fit any 
necessary filters, etc—but afterwards the 
amateur is free to resume operation. 
The -nformation sheet is available, on 

receipt of a stamped addressed envelope, 
from RSGB, 35 Doughty Street, London 
WC1N 2AE. 

First Radio Club 
One of the enduring aspects of radio as 

a hobby has been the continued existence 
of several hundred local societies and 
clubs. Recently I had the opportunity of 
visiting the Derby and District Amateur 
Radio Society—successors to the original 
Derby Wireless Club formed in 1911 and 
believed to have been the very first club 
devoted entirely to "wireless telegraphy" 
in the UK. It was formed two years before 
the Wireless Society of London (which 
for almost 60 years has been called the 
Radio Society of Great Britain). Sale, 
Birmingham, Liverpool and Northampton 
were also in advance of London. 
In those days British amateur stations 

had three-letter call sign s, one letter always 
being "X" to denote experimental. Among 
those active were local units of the 
Territorial Army, Cadet Corps, Boy Scouts 
(who shared the callsign "XBS") and 
Church Lads' Brigades. 
The Derby club met weekly, had a 

library and carried out experiments. They 
even made a variable capacitor consisting 
of two buckets arranged so one could be 
lowered into the other. They came rapidly 
to the conclusion that the secret of 
successful reception was "a high aerial 

Goose Therapy 
A few years back, in Autumn 1977, 

I was  fascinated to hear how  a 
British radio amateur, Reg Patrick, 
G2BBX, acting on the advice of an 
Ame7ican medical-electronics specia-
list, was able with the aid of his 
14MHz transmitter to effect the com-
plete cure of a pet goose that had 
developed a malignant tumour on its 
left foot that seemed certain to prove 
terminal. 

W.th the aid of a pair of suitable 
home-made electrodes and using only 
a  little  transmitter  power,  Reg 
Patrick, after a short series of 30 
minute treatments that were clearly 
painless to the goose, had his bird 
walking again and helping to keep 
the - lawn trim. 

This was, in fact, the first time I 
had come across some of the impor-
tant recent developments in r.f. dia-
thermy,  a relatively  ancient  tech-
nique, that have shown great promise 
of extending its usefulness in the 
treatment of some cancers, basically 

and a good pair of headphones"—not bad 
advice even today. 
Derby now has a flourishing member-

ship still with its own club room and with 
record numbers of enthusiasts studying 
for their amateur radio technical and 
morse examinations. Many of these come 
from the ranks of those who jumped the 
gun on CB but now realise that amateur 
radio has more to offer to those with a 
technical interest in radio. In fact in all 
parts of the country there seems to be 
more, rather than less, interest in amateur 
radio. 

Come Wind Come Sun 
A small IBA experimental relay station 

designed to serve 300 people at Bossiney 
on the north coast of Cornwall has be-
come the first TV station in the UK to 
derive its electrical power from the sun 
and the wind. The equipment needs about 
150 watts or about 2.5kWh per day. 
This can all come from the wind genera-

tor provided the wind speed is more than 
about 15mph. The 24 solar panels, with 
864 photovoltaic diode cells, can provide 
780 watts in peak sunlight. Excess power 
can be used to charge the large capacity 
batteries that are needed in still nights or 
during fog, which is the enemy of both 
wind and solar generators. 
It is more than an experiment in energy 

conservation since TV relay stations often 
have to be built some distance from 
mains supplies and it is costly to have 
cables specially installed. Come wind, 
come shine, Bossiney's doing fine! 

New Bands in January 
The Home Office has agreed that UK 

amateurs may use (on a secondary, non-
interference basis) the three new h.f. 
bands allocated for amateur use at the 
World Administrative Radio Conference 
in 1979. This is earlier than had been 
expected for 18 and 24MHz. 
The new bands are: 10,100-10,150kHz 

(expected to be used only for morse and 
radio teleprinters); 18,068-18,168kHz; and 
24,890-24,990kHz. All should prove excel-
lent bands for long-distance working. 

by using electrodes that improve the 
coupling  between  transmitter  and 
patient. 
Much of the experimental work in 

the USA has been on frequencies 
around 13-56, 27-12, 40-68, 915 and 
2450MHz (scientific, medical and in-
dustrial allocations). There has also 
been work going on in this country. 
The principle is very simple. It has 

been found that the r.f. power tends 
to heat up a tumour more than it 
does the surrounding healthy tissue; 
the tumour liquefies, and may be re-
moved with the aid of a syringe, 
though it remains difficult to ensure 
that all the malignant cells are killed. 
This form of hyperthermia by r.f. 

radiation is gradually being recog-
nised as a valuable new tool in the 
fight against cancer, though of course 
one must stress that it is only one 
of an arsenal of weapons, and that I 
am  not  advocating  do-it-yourself 
diathermy  treatment  of  pets  or 
people using 14MHz amateur trans-
mitters! 
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MODEL racetracks nowadays have a 
proliferation of accessories and 

this project describes the construction 
of one more, a two digit speedometer, 
to measure the average lap-speed of 
the car. A phototransistor buried in 
the track detects the car racing over-
head, by interrupting the ambient 
light falling on the cell. The unit 
works on the principle that the time 
between two successive passes de-
pend on the speed of the car. 
The unit can also measure the lap 

time up to a count of 9.9 seconds. 

OPERATING MODES 
The unit has two modes of opera-

tion, one to give the average speed 
of the car and the other to display the 
lap time. The rate at which the cir-
cuit "counts" is determined by the 
speed  and  timer  oscillators,  the 
former causing the counter to run 
down from 99 to zero thus represent-
ing the average speed of the car and 
the latter counting up from zero to 
99 to approximate the lap time. 

CIRCUIT DESCRIPTION 
A block diagram of the system is 

given in Fig. I. 
Fig. 2 shows the circuit diagram. 

TR1 is a phototransistor, connected as 
shown to the one input of a NAND 
gate, ICla. With normal ambient light-
ing, the transistor will pass enough 
collector current to bring the emitter 
to near the supply voltage. Interrupt-
ing the light will cause the transistor 
current to fall, and hence the emitter 
voltage  drops.  The  phototransistor 
therefore  sends  a negative  going 
signal to the pulse shaper when the 
light is interrupted by the racing car. 
See Fig. 3, waveform 1 and 2. 
This pulse shaper circuit consists of 

two Schmitt trigger NAND gates, ICla 
and IC1b, wired as a monostable 

multivibrator which produces a nega-
tive  pulse  of  approximately  one 
second duration (determined by Cl and 
R3). The point of this is to eliminate 
any jitter in the signal from the 
photocell as the car passes over it. 
For the duration of this pulse, TR2 

(and hence led. DI) is held on by the 
output of gate ICla. Also if the 
ambient light level falls too low, then 
the emitter of TR1 will again be be-
low the gate threshold value causing 
the output of ICla to be high, indi-
cated by DI staying on. 
IC2 contains two monostables, A 

and B, which generate the latch and 
reset pulses and each monostable has 
two inputs and two outputs for posi-
tive and negative signals. The first of 
these, monostable A, is triggered by 
the falling edge (that is the start) of 
the pulse from the shaper circuit and 
produces a negative going latch pulse 
which is fed to the counter/latch/ 
driver system. The latch pulse then 
triggers monostable B which produces 
a positive going reset pulse to reset 
the counter. See waveforms 3 and 4 
in Fig. 3. 

TivE 

PEEDO 
SPEED 

In order to achieve the delay be-
tween the latch pulse and the reset 
pulse, the reset monostable (B) must 
be triggered after the latch mono-
stable (A). To do this, monostable B 
is activated by triggering it on the 
negative edge of the positive output 
pulse of monostable A, waveform 5. 
Fig. 3 (remembering that each mono-
stable in IC2 has both positive and 
negative outputs). 

The duration of the latch and reset 
pulses are governed by the time con-
stants of C4-R7 and C5-R6 respec-
tively. 

COUNTER 
The counter consists of two 40110 

decade counter/driver i.c.s cascaded 
in series to permit a maximum count 
of 99. 

When the car first passes the detec-
tor. the latch pulse causes the number 
in the counter to be displayed, which 
for the first pass will be a random 
number, and the reset pulse sets the 
counter  running  again from zero. 

3Y A P 90\LEAVY 
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ICI= 4C93 

SKI 

ICI 
PIN 14 

TIME 
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2  30 

SPEED 

TIMER OSC.  SPEED OSC. 

* SEE TEXT 

IC2 
4 098 

R R3  
330k13  330141  

PIN 7 

•   
DETECTOR  PULSE SHAPER 

R4 

1001c11 
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VRI  TOOK2 

•C2 
1yF 

DI * 
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5 ICld 
a 

COUNTER/DRIVERS 

IC2,3.4 
PIN 16 

RS  6 
•10000  V492  /00512  6 
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18kn 

IA 
CS 

IS 

18511  680PF 

4 

CK LIP 

CK ON 
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ENABLE 

RESET 

TOGGLE 
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IC3 
40110 
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BORROW 
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• 
LATCH/RESET MONOSTABLES 

£0110 

CK UP 

CK ON 

LATCH 
ENABLE 

RESET 

TOGGLE  
ENABLE 

CARRY 

IC4 BORROW 

IC2.3.4 
PIN 8 

DISPLAY 

Fig. 2. Complete circuit diagram for the Race Track Speedo. 

After the car completes the lap and 
passes the detector again, the latch 
pulse causes the new count to be 
transferred to the display and the 
counter is once more zeroed ready to 
measure the next lap. 
The counter circuit is able to count 

upwards from zero to 99 or down-
wards from 99 to zero depending upon 
which clock input is selected (IC,3 pin 
9 or 7). 
In order to use the unit to measure 

average speed, the "count-down" in-
put is clocked by the speed oscillator 
consisting of ICId, VR2 and C3. 
For the timing mode, the "count-

up" input is clocked by the timer 
oscillator, made up from IC1c, VR1 
and C2. Switch Si is used to select the 
mode of operation by enabling either 
the timer oscillator or the speed oscil-
lator. 
The numerical readouts, ICS and 6, 

are seven segment common cathode 
displays and are driven directly from 
the counters via the current limiting 
resistors R8 to R21. Almost all the 
current used by the circuit is con-
sumed by the display and in the 
prototype this was in the order of 
80mA. 

The unit is intended to be powered 
by the 9V calculator adaptor via SKI 
with 1C7 being used to provide a 
stabilised 5 volt supply. If the track 
has its own power supply between 9 
and 15 volts d.c., then this could be 
used instead. 

+5V 

OV 
POWER SUPPLY 

5K2 

+5V 

ov 

9V 
INPUT 

*SEE 
TEXT 

DETECTOR PULSE (TRI-el 

PULSE SHAPER 11C1 PIN 3) 

LATCH PULSE 11C2 PIN 71 

RESET PULSE (IC2 PIN 101 

RESET TRIGGER 11C2 PIN 61 

Fig. 1. Block dia-
gram of the system. 

Fig. 3. Typical waveforms to 
be expected at the various 
stages that make up the 
circuit for the Race Track 
Speedo. 

Everyday Electronics, December 1981 827 



HOW IT WORKS 
The speedo unit "detects" when 

the car passes over the photo-
transistor by the blocking of the 
ambient light falling on it, thus 
generating a pulse. By measuring 
the period between two successive 
pulses, that is the time taken for 
one lap, the unit can determine the 
lap time. 
Alternatively the  unit can  be 

used as a speedo, in which case 
the timer counts downwards and 
will display the average speed. 

PHOTO-
TRANSISTOR 

CIRCUIT OPTIONS 
AND COMPONENTS 
Should either the timing mode or 

speed mode not be required, then the 
relevant potentiometer, capacitor, re-
sistor and switch SI may be omitted 
provided the unused clock input on 
the counter is tied to ground. For ex-
ample if the unit is to be used purely 
as a speedo then VR1, R4, C2 and SI 
may be left out and pin 9 of IC3 con-
nected to the OV rail. 
Another alternative is to use the 

same oscillator for both modes of 
operation and use Si to feed the 
signal to the appropriate input of the 
counter. In this case a 1Mil resistor 
connected to OV must be added to 
each clock input to prevent it from 
floating when unused. This system 
however, gives no flexibility when cali-
brating the speedo if the timer mode 
is to be accurately adjusted. 

The  lap/low  light  indicator DI, 
along with TR2 and R2 may also be 
omitted as they are not essential to 
the working of the circuit but it is 
recommended that they are included 
as they do perform a useful function. 
TR1 is specified as a TIL81 but other 
phototransistors can be used though 
it may be necessary to adjust the 
value of RI. 

DISPLAYS 
The FND500 displays were selected 

because they do not require an addi-
tional contrast filter but again, a suit-
able seven segment common cathode 
display with the same pin-out (see 
Fig 4) will work quite adequately. 
Should a decimal point be desired, 

although this was not thought to be 
necessary on the prototype, a IKO 
resistor from pin 5 of IC6 connected 
to the +5V rail will provide one. 

starts here 

CIRCUIT BOARD 
A piece of stripboard measuring 40 

strips by 33 holes is required as shown 
in Fig. 4. Due to the fairly complex 
nature of the circuit, a large amount 
of track breaks are necessary and 
these must be very carefully made in 
the foil strips in the positions shown 
(65 in total). 
Dual-in-line i.e. sockets are recom-

mended for all integrated circuits 
(with the exception of IC7, a TO-92 
package) and the displays, ICS and 
IC6 share one 24-pin d.i.l. socket. 
These should be soldered in first fol-
lowed by the wire links, resistors, 
capacitors, IC?, TR2 and finally the 
two potentiometers. 
Please note that any wire links 

spanning more than four holes should 
be either insulated wire or be covered 
with p.v.c. sleeving, thus eliminating 
the likelihood of a short circuit due 
to the links flexing. A total of 38 links 
are required; carefully check their 
positions in relation to the i.c. sockets 
as mistakes are easily made at this 
stage. 
As  most  of the  capacitors  are 

tantalum bead types and therefore 
polarity sensitive, ensure that they 
are fitted correctly. 
Now the flying leads of flexible in-

sulated wire can be inserted into the 
positions indicated, these being long 

enough  to  reach  their  respective 
destinations. 
Finally insert the i.c.s into their 

sockets, observing the correct orienta-
tion and taking great care not to 
touch the pins as they are cmos de-
vices and therefore static sensitive. 
The board can now be turned over 
and examined for dry joints and 
solder bridges and put to one side 
ready for the final assembly stage. 

CASE 
The case used for the Race Track 

Speedo unit is a console type with a 
sloping  aluminium  top  panel  size 

COMPONENTS 
Resistors 
R1  330kil 
R2 47141 
R3 330kL2 
R4 100kf) 
R5 100kfl 
R6 18kfl 
R7 18kil  page 804 
R8 to R21  1kSI (14 off) 
All 1W carbon  5% 

Capacitors 
Cl  3.3µF 16V tantalum bead 
C2 1pF 16V tantalum bead 
C3 0.47pF 16V tantalum bead 
C4 680pF polystyrene 
C5 680pF polystyrene 
C6 47pF 16V tantalum bead 
C7 47pF 25V elect, or tantalum 

bead 

See 

.hr a°1 

Semiconductors 
D1  TIL211 or similar 0-125in 

green led. 
TR1  TIL81 phototransistor 
TR2  BC108 silicon npn 
IC1  4093 CMOS quad 2-input 

NAND Schmitt trigger 
IC2  4098 CMOS dual mono-

stable 
IC3,4 40110 CMOS counter/ 

driver (2 off) 
IC5,6 FND500 0.5in common 

cathode 7-segment display 
(2 off) 

IC7  78L05 +5V regulator TO-92 
case 

Miscellaneous 
VR1,2 100kfl fin multiturn preset 

(2 off) 
Si  s.p.d.t. miniature toggle 
Ski  3.5mm jack socket 
SK2  2.5mm jack socket 
PL1  3.5mm jack plug 
Stripboards: 0.1 inch matrix 40 
strips by 33 holes and 7 strips by 
7 holes (for phototransistor); con-
sole type case 160 x 95 x 60 
(rear) x 40 (front) with aluminium 
lid; 24-pin d.j.'. i.c. socket; 16-pin 

i.c. socket (3 off); 14-pin d.i.l. 
i.c. socket; I.e.d, mounting clip; 
p.v.c. sleeved wire; tinned copper 
wire (for links); Veropins (7 off); 
tapped M3 spacers 12mm long 
(2 off); M3 x 6mm long screws 
(4 off). 
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Fig. 4. Component layout and details of breaks to be made on the 
underside of the circuit board. 

51-3 

RACE TRACK 

PHOTO DETECTOR 

Fig. 8. Mounting the detector board beneath 
the track. 

COMMON CATHODE 

f 

PIN 
ed  cd.p. 

COMMON CATHODE 

a b 
PIN 6 

3 2 1 

0 0 0 

IC7  TR2 

UNDERSIDE VIEW 

£20.50 

BACK PANEL 
(INTERNAL VIEW) 

TR1 

Tn. 81 
UNDERSIDE VIEW 

Fig. 7. Component layout 
and wiring to the photo-
cell. 

SK2 

Fig. 6. Interwiring details from the board to the 
front and back panels. 
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Fig. 5. Front panel drilling and display cut-out details. 

156 x 91mm. The component board is 
mounted below this panel on spacers 
and the drilling details and display 
window cut-out dimensions are shown 
in Fig. 5. To make the display win-
dow, drill a small hole in each corner 
and cut out the centre portion with a 
coping saw or a hacksaw with an 
"Abrafile" blade fitted, finally filing 
the edges flush. 
Two further holes are required, 

both in the back panel of the plastic 
case, for  SKI  and SK2, and  the 
approximate positions of these are 
shown in the wiring diagram Fig. 6. 

suffice), to the 3.5mm jack plug PL1 
with the collector being soldered to 
the tip of the plug. 

FINAL ASSEMBLY 
The component board assembly is 

to be mounted beneath the top panel 
with the two 12mm long M3 spacers 
secured top and bottom with the 6mm 
long M3 screws, (half inch long 6BA 
spacers with quarter inch long 6BA 
screws may be used instead, depend-
ing on what is available. 
The layout of the board is such that 

the displays will fall neatly behind 

 T   

, —a„ ".- 41:10 (CM M 3O  se alma, IIS  -ass, , 

These holes are to suit the 3.5mm 
and the 2.5mm jack sockets and are 
6mm and 4mm diameter respectively. 

PHOTOTRANSISTOR 
The  TIL8I  phototransistor  is 

mounted on the 7 strips by 7 holes 
piece of stripboard in the manner 
shown in Fig. 7. This device does in 
fact have a "base" lead although in 
the speedo circuit it is unused but it is 
still soldered down to the board to 
aid mechanical strength. The collec-
tor and emitter terminals are wired, 
via a suitable length of twin-core cable 
(two  wires  twisted  together  will 

111111111 

111=1111 

(above) Rear of the 
case  showing  the 
supply and photocell 
jack sockets. 

(right) The com-
pleted  prototype 
circuit  board.  The 
two multiturn poten-
tiometers  and  the 
displays can be seen 
on the right and top 
right  respectively. 
Note that this layout 
is very different from 
that in Fig. 4 as it was 
constructed on Vero 
type VQ board. 

7 
er 

the window cut-out when secured in 
position and should it be found to 
raise the height of the display so that 
it protrudes through the panel, one 
suggestion is to insert another 24-pin 
socket under the display i.c.s in the 
original socket; in effect to "stack" 
them to achieve the extra few milli-
metres. 
The led. DI, the switch and the 

two jack sockets can now be fitted 
into their relevant positions in the 
case and top panel and the wiring 
completed as shown in Fig. 6, capaci-
tor C7 being soldered directly across 
SK2. 
It can be noticed that the wiring 

acts as a kind of "hinge" along the 
back edge of the case and when com-
pleted the top panel can be folded 
down into position. 

DETECTOR LOCATION 
The phototransistor should ideally 

be set into the track near the start of 
the circuit and to mount it, a small 
hole must be drilled into a section of 
the track. This hole must be in a 
position where the racing car will pass 
over it hence interrupt the light to the 
cell but not so as to interfere with the 
guiding "slot" or to obstruct  the 
wheels. 
The detector board assembly is then 

to be mounted from the underside as 
shown in Fig. 8 and secured with 
double sided sticky foam pads or "Blu 
Tack" type adhesive. The wires can 
be brought out through a small notch 
in the side of the track moulding. 
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CALI BRATION 
Having set up a suitable track and 

connected both the detector and a 
compatible power supply to SK2 (tip 
of the plug must be positive) the unit 
is ready to test. 
If when switched on, the. 1.e.d. DI 

stays on, then the ambient light fall-
frig on the detector is too low and the 
level of room lighting must be in-
creased. However the author did not 
experience any problem of this nature 
with normal room light letels. 
Passing your hand over tbe cell will 

cause a new reading to be displayed 
simultaneously with DI turning on for 
about a second. 
To calibrate the timer set Si to the 

TI ME position, momentarily interrupt 
the light to the cell twice pit an inter-
val of nine seconds, and  djust VRI 
until the display reads 90. A more 
accurate  calibration canj be made 
using a longer time i terval, for 
example interrupting the light every 
29 seconds, and adjust the display to 
read 9.0, the counter having already 
gone twice "round the clock". 
Calibration of speed Is done by 

setting Si  to  SPEED  and adjusting 
VR2, The constructor may wish to use 
real units like cm/sec, so, if for 
example, the track is 400cm long, 

calibrate the speedo by  manually 
interrupting  the  light  every  ten 
seconds and adjusting VR2 until the 
display reads 40, which represents 
40cm/sec. Alternatively one may ad-
just VF.2 to give a reading of about 
80 for the average lap time of the car 
so as to simulate a scale speed of 
8Orn.p.h. to add to realism. 

TROUBLE SHOOTING 
Any problems occuring with the 

completed unit may be isolated with 
the hetp of the following procedures. 
Before actually switching on for the 

first time, it is as well to measure the 
resistance between +5V and ground, 
to make sure that there are no short 
circuits. When first switched on, the 
display will show a random number, 
howel.er, if nothing appears on the 
display the problem is almost cer-
tainly a power supply problem. Check 
for 5 volts at pin 16 of IC3 and IC4, 
and 0 volts at pins 8 of IC3 and IC4 
and pins 8, 3 of the displays. 

Prcblems of missing segments may 
be identified by transposing first 1C3 
with IC4, then transposing the dis-
plays. If the fault does not move with 
the display or the i.c, then a wiring 
error should be suspected. 

If the display never changes, check 
the correct functioning of the photo-
cell by interrupting the light to the 
cell and observe whether D1 lights 
for a short time. If this is the case 
then check that the voltage at pin 5, 
IC2 drops from 5 volts to 0 volts, while 
DI stays on. Should an oscilloscope be 
available check that the oscillators are 
working by examining the signal at 
pin 10, ICI with Si in position 1 
(TIME), and pin 4, ICI with Si in 
position 3 (SPEED). 
The functioning of IC3 and IC4 may 

be checked by disconnecting pin 6, 
IC3 from pin 7 of IC2 and connecting 
it to ground. The display should then 
count continuously up or down de-
pending on the position of Sl. If it 
does not, check that pins 5 and 4, of 
1C3 and IC4 are at 0 volts. If the 
display does count but the unit does 
not work with IC2 connected, then 
this indicates the absence of the 
latch pulse, which could be due to 
a wiring error or IC2 being faulty. 
Finally if the unit appears to give 

completely random speed and time 
readings, then the problem is almost 
certainly a missing reset pulse, which 
again is due to a wiring error or IC2. 
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LETT RS 
Circuit Code 
I have found a way of simplifying the 

quick reading of circuits itind layout dia-
grams. 
In some cases there ar e quite a few 

lead outs or long connecting (black lines) 
wires running all over the diagram. I get 
coloured pencils and line in the topmost 
line of the layout (usually he positive line 
with a npn transistors) w' h a Red pen or 
pencil. Then the Earth or negative line is 
marked with Black pen or pencil, then the 
middle line in Green. If  other lead line 
is needed it can be coloured in with say 
Brown or Yellow pencil. Thus all com-
ponent junctions are shown on each line. 
I find this a great help when checking 

over a circuit. I just run al ong the positive 
line (+ V) on the circuit diagram and 
check that all connections to this Red line 
are-the same as on the layout diagram. 
Then the same with the negative line 
(Black) and the same wit the middle line 
(Green). This makes it easy and quick to 
check that all connections are made to 
each coloured line. 
Other parts of the circuit, such as leads 

to coils or variable capacitors, can be seen 
to stand out clearly if in different colours. 
I am sure that the colour system should 
be used with coloured print in Radio and 
Electronic circuits given in magazines etc, 
although it may make printing a little more 
expensive. 

When I look at an old black and white 
diagram, I find it diffiicult to trace long 
lead lines and spot where they go to 
before my eyes get tired. 

T. S. Hambly, 
Hove, 

Sussex. 

Prcducts Found 
With reference to a letter from Mr. C. F. 

Hartley, of Willington, Crook, Co. Durham, 
in  your  Letters  page  in  EVERYDAY 
ELEcTRoNics October issue. 
I am writing to inform you that we have 

taken over the manufacturing of all the 
venous products from Proops Brothers 
Ltd, London, which includes the electronic 
speed control. 
Hoping this will be of help to Mr. Hartley 

and your readers. 
C. J. Roe, 

Proops Manufacturing, 
10-11 Wharf Lane, 

Burton-on-Trent, Staffs. 

Logical Time 
Why do digital watch manufacturers 

otter the public stopwatch specifications 
tc 100th of a second when there is no 
possible way that human reaction time 
could ever attain such an accuracy? 
Surely it would be more logical to pro-

v:de a miniature socket on the side of the 
watch into which could be plugged various 
eJectronic timing devices. 
Not only would this make timing of 

events far more accurate, it would also 
E nable a lucrative market to be established 
in selling such devices to the general 
public. 

However, I do have one very strong 
point to make. Please, please, manufac-
turers, make your sockets compatible! 

David E. Smith, 
Sale, Cheshire. 

Display Time 
A number of years ago, January 1976 

to be exact, EE published an article for a 
Digital Clock featuring a phosphor diode 
display, Futaba 5LT 01. 
This clock has given excellent service 

until a week ago when it was knocked to 
the floor and the display was broken. I 
have tried the original suppliers for the 
display, but unfortunately they no longer 
seem to be in business. 
I have tried a number of advertisers in 

your magazine without success. Could 
any of your readers offer advice as to 
where I may be able to obtain the above 
display or failing that a suitable alternative. 

A. J. Prior, 
Wigan, 
Lancs. 

Before the Chip 
The article "Before the Chip" (Nov. "81) 

is very interesting but Mr. R. D. Railton Is 
in error when he states that the crystal 
used in a crystal set was germanium! If 
my memory serves me correctly it was 
usually galena, i.e. lead ore or lead 
sulphide, PbS. 
I always think of the students who reaa 

EE and who, perhaps, may use information 
like this in an exam. 

T. R. de Vaux-Balbirnie, 
Huntingdor, 

Cambs. 

Would Clifford Irwin Mundul please send 
his full address to the Editor. 
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HEADS 
or 

A TRUE flip of a coin has a 50-50 
chance of being a head or a tail. 

That is to say there are two possible 
results, each one equally likely to 
occur. 
As there are only two possible out-

comes, the head or the tail, this is 
known as a binary decision and as 
each successive "flip" of the coin is 
entirely independent of the preced-
ing result we can say that it is a 
purely random process. 
This project is for an electronic 

binary decision maker with the head 
and tail states being represented by 
two indicator lamps and the "spin-
ning" of the coin is achieved by very 
rapidly clocking the circuit so that 
the output switches between heads 
and tails and then stopping at one 
or the other of these states. 
This can also be considered a ran-

dom process since the high clock fre-
quency makes it impossible to pre-
determine the result. 

SPIN 

 0 
S1 

RI 
220*(1 

ci 
T33r0FI 

j: 

T•„,F 

/TAILS 
24" —  GAME 

CIRCUIT DESCRIPTION 
The  circuit consists  of a clock 

oscillator and a counter i.c. with two 
indicator lamps to indicate the result. 
See circuit diagram in Fig. 1. 
The oscillator, ICI, is a 555 timer 

i.c. and when both the DISPLAY switch, 
S2, and the SPIN switch, Si, are de-
pressed it generates an output signal 
at pin 3, the frequency of which is 
determined by RI and Cl. 
This signal is fed to IC2 which is 

wired as a divide-by-two counter so 
that the output at pin 12 is high for 
one input pulse and low for the next 
pulse. So when Si is released (though 
S2 is kept depressed) the output of 
IC2 (pin 12) will either be high or 
low. 
When it is high the base of TR1 

is positively biased via R2 and R3, 
so the collector current is negligible. 
Therefore  the  potential  difference 
across the HEADS  indicator LP1 is 
very low and TR2 base will be nega-

Fig. 1. Circuit diagram of the Heads or Tails Game. 
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tively biased. This transistor will con-
duct and the TAILS indicator LP2 will 
light up. 
If pin 12 of IC2 is low when the 

SI is released, TR1 base will now be 
negatively biased via R3 and IC2 
and it will turn on, lighting up LP1, 
the HEADS  indicator. The volts drop 
across LP1 holds the base of TR2 
high so that it cannot conduct. 
The DISPLAY  switch, S2, which is 

the on-off switch for the circuit, is 
a push-button type on the original 
model as this prevents the unit from 
being left on and draining the bat-
teries but any switch can be used 
here quite satisfactorily. 

COMPONENTS 
Resistors 
R1  2201<f2 
R2, 3, 4 8.2ki2 (3 off) 
All 1W carbon ± 5% 

Capacitors 
C1  33nF plastic or ceramic 
C2  0-1,14F plastic or ceramic 

Semiconductors 
TR1, 2 2N3702 silicon pnp (2 off) 
D1  1N4001 silicon 
IC1  555 timer 
IC2  7490 TTL decade counter 

Miscellaneous 
Bl-B4  4 x 1-5V size AA (HP7) 
Si, 2  push-to-make (2 off) 
LP1, 2 6V 60mA filament lamps 

and holders (2 off) 
Stripboard: 0.1 inch matrix 17 
holes by 21 strips; 14-pin d.j.'. i.c. 
socket; 8-pin  i.c. socket; 
p.v.c. sleeved wire; 6BA or M3 
board mounting hardware; battery 
holder for B1-134; battery con-
nector; case to suit. 

Approx. cost  r5 n. 5 excluding 
Guidance only  %iv  case 
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The power for the circuit is sup-
plied by four 1-5V batteries, diode DI 
being included to drop the six volts 
from the batteries down to suit the 
7490 rrL i.c. 

CIRCUIT BOARD 
Fig. 2 shows the layout of the com-

ponents on the stripboard and the 
wiring to the switches and lamps. 
The underside view of the board 

gives the positions of the breaks to 
be made in the copper strips and 
these must be carefully checked. 
The components should be soldered 

into the board as shown and flying 
leads of flexible p.v.c. sleeved wire 
added for the switches and lamps. 
These are to be long enough to suit 
the  layout of components  in the 
case, and finally Si, S2, LP1 and LP2 
can be soldered on to these leads 
and  the  battery  connector  wires 
added. 

2 
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15 

16 

17 

„ SI 
'SPIN" 

A B C D E F G H I J K 

When ;electing a case for this pro-
ject, be  in mind the size of the 
battery holder for the four AA size 
batteries. The actual panel layout is 
left to the constructor but the photo-
graph shows a typical design. 

TESTING 
Having  completed  the  assembly 

and inserted the batteries, the unit 
is ready for checking. On depressing 
the DISPLAY switch, S2, only one lamp 
will be illuminated and when the 
SPIN  Switch,  Si,  is activated, both 
lamps will have the appearance of 
being or. but at reduced brightness. 
This is because they are being rapidly 
turned on and off in succession but 
at a rate faster than the eye can 
detect, making it impossible to choose 
the outc3me. When Si is released the 
unit wil. display either a head or a 
tail, the chances of each occurring 
being exactly equal. 
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Should the unit fail to operate, 
check to see if there is a signal 
present at pin 14 of IC2 with Si de-
pressed. This can be done with a high 
impedance earpiece coupled through 
a lOnF capacitor. A "buzzing" sound 
should be heard. Test also pin 12 of 
IC2 where a buzz should also be de-
tectable but at half the frequency of 
that at pin 14. 
If the signal is absent look for 

short circuits around ICI and check 
the  power supply.  If a signal is 
present  and  the  unit  still  fails, 
examine TR1, TR2 and the filaments 
of the lamps LP1 and LP2. 
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Fig. 2. Stripboard component layout and inte -wiring diagram. The track 
breaks on the underside of the board are also st-own. 

The board assembly of the prototype unit. 
Note that it differs slightly from the layout 
given in Fig. 2. 
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PEGBOARD 
q„",IE 

13DIE GEI C,11411111 0. 

01 004  414 GE T 

THE game to be described in this article will provide amusement for 
one player or a group of players. The 
basic requirements for successfully 
completing the game are a steady 
hand and a sharp eye and good co-
ordination between the two. 
The Pegboard Game consists of 

placing five metal pegs, one in each of 
five locating holes on the "board". 
Surrounding the peg locating holes is 
a metal plate ("mask") drilled so that 
the locating holes are each encircled 
by a raised concentric metal cut-out. 
The object of the game is to place the 
five pegs in their holes without them 
at any time touching the metal sur-
round. 
The task is made increasingly more 

difficult in working from one end to 
the other because the drilled holes in 
the  mask  are made progressively 
smaller as one proceeds along the 
array. 

PRINCIPLE OF OPERATION 
The metal peg, in fact a six-inch 

wire nail, is picked up using a metal 
hook which forms one of the two con-
tacts to the circuitry. The other 
contact is the metal plate. If the two 
contacts touch, through the metal 
peg, then the alarm is activated 

which is indicated by a flashing light 
on the front panel. 
The difficulty factor can be in-

creased by further increasing the dis-
tance of the metal plate above the 
board containing the locating holes. 

CIRCUIT DESCRIPTION 
The circuit diagram for the Peg-

board Game is seen in Fig. L It is 
based on the cheapest digital i.c. avail-
able, the 7400, a Tit quad 2-input 
NAND gate. 

Two of the gates, ICla and IC1b, 
are cross-wired to form a bistable 
latch.  This arrangement has two 
stable states as suggested by its name. 
Either ICla output, pin 3 is at logic 
"high" with IC1b output (pin 11) at 
logic "low", or vice versa. The states 
may be transposed by (1) grounding 
pin 13 when IC1b output is low and 
(2) grounding pin 1 when IC1b output 
pin 3 is high. Assuming ICla output 
is high, it can be seen that contact 
between  the  hook/peg/mask  will 
cause the flip-flop to change state. The 
output of IC1b is connected to one 
input of a resistor-diode 2-input AND 
gate composed of R3, R4 and Dl. 

PULSE GENERATOR 
The remaining two gates of ICI 

are  capacitively  cross-coupled  to 
form an astable multivibrator, that is 
a pulse generator. The output of this 
is connected to the second input of 
the discrete AND gate. Therefore, when 
the contact is made between peg and 
plate, a high output is fed to one AND 
input and the pulses from IC1c and 
ICId to the other. The result of this 
is to cause the 1.e.d. D2 to flash on 
and off at the rate of the astable. 
This condition indicates that your 
attempt has failed. 
Pressing the RESET  switch causes 

the bistable output, pin 11 to change 
from high to low which disenables the 
discrete AND  gate and the flashing 
1.e.d. extinguishes, indicating that the 
unit is ready for your next attempt. 

Fig. 1. The complete circuit diagram of the Pegboard Game. 
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COMPONENTS 
Resistors 
RI  tki1 
R2 
R3  1000 
R4  10911 
R5  1 IQ 
R6  1141 
All 1W carbon -} 5%  page 804 

See 

Capacitors 
C1, C2 330F 6V elect. radial (see 

text) 

Semlcontors 
D1  1N4148 small signal silicon 
D2  TIL2139 or TIL 220 red I.e.d. 
D3  1N4148 small signal silicon 
ICI  7400 TTL Quad 2-input 

NAND gate 

Miscellaneous 
Si  momentary action push-

to-make 
S2  single-pole miniature on/ 

off toggle 
B1-B4 6V type HP11 4 x 1 SV 

cells (Duracell preferred) 
Stripboard: 0.1 inch matrix size 26 
strips x 15 holes; battery holder 
and  clip  to  suit  BI;  panel 
mounting lens for D2; case: size 
150 x 80 x 35mm approx., Vero-
box type 202-21040F, or similar; 
aluminium for hole "mask", size 
100 x 45mm; softwood size 100 x 
45 x 15mm (block for locating 
holes); 6-inch long wire nails (5 
off); 6BA fixings (metal) and 
solder tag; paper clip; extra flex-
ible cable for "hook" lead. 
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Fig. 3. Construction and mounting details of the 
locating block and metal mask on the case lid. 
Increasing the length of the spacers increases the 
difficulty factor. 
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Fig. 2. The layout of the components on the topside of the stripboard, 
the breaks to be made on the underside and full interwiring details. 
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k. I  4160N/OFF 

I 
RESET 

Battery power in the shape of four 
HP11 type cells (Duracell version) 
was found to be suitable and lasted 
for a long time even with heavy use 
such as at an exhibition or fête. Diode 
D3 has been included to reduce the 
battery voltage to about 5-3 volts 
which is then within the operating 
range of the 7400. 

ASSEMBLY 
The prototype unit was constructed 

on a small piece of 0.1inch matrix 
stripboard, size 26 strips X 15 holes. 
A Verobox Series II type case was 
found most suitable to house the cir-
cuit board and controls since this case 
easily comes apart, lower and upper 
sections clip together, and the metal 
front and rear panels slide out of their 
retaining slots, as can be seen in the 
photograph. 
The inclusion of an i.c. socket was 

not thought necessary but room does 
exist on the board for a low profile 
type to be fitted if preferred. Inci-
dentally, this may cost more than the 
i.c. from some suppliers. 
The layout of the components on 

the topside of the stripboard and the 
breaks required to be made on the 
underside are shown together in Fig. 2 
with the complete interwiring details. 
Make the breaks using a spot face 
cutter or a small twist drill bit and 
drill two fixing holes. The positions of 
the latter correspond to the mount-
ing pillars in the specified case. 
Radial lead capacitors were used as 

these were to hand at the time, but 

Face view of the 
completed prototype. 
You can see the 
metal  mask  panel 
sitting above the 
wooden locating 
block on the case 
top. 

adequate space exists for the more 
common axial lead types to be fitted 
with the required link wires that may 
result. 
Order of construction is unimpor-

tant. Follow Fig. 2 for placement of 
the components to your convenience 
and attach suitable lengths of flying 
lead—p.v.c covered stranded wire — 
to reach the case mounted compon-
ents and battery clip. 
Drill the front panel to accept the 

two switches and 1.e.d. bezel, fit in 
place and wire up to the board. The 
board can be now secured in place 
in the case, leaving two as yet un-
connected leads. The next stage of 
construction concerns the "pegboard" 
itself, see Fig. 3. 
A 100mm long piece of softwood 

45 X 15mm was used in the prototype. 
A piece of aluminium size 45 x 100mm 
should be prepared next and its fixing 
holes drilled (6BA clearance). These 
holes should be used as a template 
to drill the same through the wooden 
block, and then the two screwed to-
gether. 
Mark out the peg holes and drill all 

the way through the combination with 
a drill size just large enough to 
allow the chosen nails to slide in un-
hindered. Remove the metal plate 
and enlarge each hole in this, getting 
larger as you work down the line. In 
the prototype the enlarged holes were 
5, 6, 7, 8 and 9mm in diameter. 
The wood was stained with black 

wood dye and the polished aluminium 
fitted on top but spaced above by a 
full 6BA nut. The larger this spacing, 

The prototype with the top section of the case removed. 

;. 

the more difficult it will be to success-
fully complete the task. Use metal fix-
ings for this, long enough to pass 
through to the underside of the case 
lid to which the assembly should now 
be fitted. A solder tag is fitted under 
one nut to provide the required con-
tact to the metal plate. 
Feed the appropriate lead through 

a hole in the case lid and solder to a 
section of a paper clip to form the 
hook for the pegs. Fit the remaining 
lead to the solder tag to complete. 

IN USE 
The loaded battery holder can be 

attached to the  case  using  self-
adhesive foam. Push on the battery 
clip and snap the two sections of the 
case together. Five 6-inch wire nails 
were used for the pegs, their tips 
being  filed  down for  reasons of 
safety. 
They should also be cleaned with a 

file or some emery paper to make 
their shafts smooth. Similarly clean 
the paper clip (hook) to ensure good 
electrical contact when playing. 
If the 1.e.d. flashes when the unit is 

switched on, press RESET to extinguish 
it. Touch the clip on the metal plate 
and the 1.e.d. should start flashing 
again, and remain so even after the 
clip has been removed. Press RESET to 
begin the game. 
With the hook, pick up a peg and 

try and place it in the hole masked 
by the largest cut-out, and if success-
ful repeat with another peg in the 
next position and so on trying to 
place all pegs without turning on the 
1.e.d. and also without use of the 
RESET Switch. If the 1.e.d. comes on 
before the fifth peg is in place, all 
pegs successfully placed must be re-
moved before pressing RESET to try 
again. Numerous other rules for play-
ing this game could be concocted and 
variations on those outlined above are 
left to the user to define to suit needs 
and application at the time  ?cr 

The finished unit with all pegs successfully placed. 
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.NEW KITS 

COMBINATION SWITCH 
Battery operated, would control solenoid lock or any 
electrical device, virtually impossible to decode Uses no 
power when in the off position Complete kit £4.50. 

A SECRET SWITCH 
Can be hidden behind. panel, door, wallpaper, etc. 
Will hoed the lamp or whatever device is secretly con-
trolled and it will also latch itself on 
Complete kit £1.95. 

3 30v VARIABLE VOLTAGE POWER SUPPLY UNIT 
With 1 amp DC output, for use on the bench, students, 
inventors, service engineers. etc Automatic short circuit 

and overload protection In case with a volt meter on the 

front paneL Complete kit £13.80 

IONISER KIT 
Refresh your home, office, shop, work room, etc with a 
negative ION generator Makes you feel better and 
work harder - complete mains operated kit, case 

£11.95.  post E1.50. 

40 W ATT AMPLIFIER 
Module for m Complete kit no case) £9.50. 

TN. AERIAL FILTER 
Designed to eliminate C.B and other interference complete 

MORSE TRAINER 
Complete kit £2.99. 

DRILL SPEED CONTROLLER 
Complete kit £3.95. 

MAINS POWER SUPPLY 
Gives any voltage from 3v to 16v at up to 300mA 
Complete bib less case £1.95. Case 90p. 

SUPER HI -Fl SPEAKER 
CABINETS 
Made for an expensive Hi Fi outfit 

will suit any decor Resonance 
1,8 Cut-outs for 6":" woofer and 
7"4" !better The front material is 
Dacron. The completed unit is most 
pleasing Supplied in pairs, price 
£6.90 per pair this is probably less 

than the original cost of one 
cabonetl carriage £3 00 the pair 

GOODMAN SPEAKERS 
' 8 25watt E4.50, 2'2' 8 tweet  £2 50 

No extra for postage if ordered with cabinets. 
cover £1.50. 

Vu METER SNIP. 
Approximately 1 5/8" square, suitable for use 
as a recording level meter power output in-
dicator or many similar applications Fun Vision 

'runt, cover easily removable if you wish to 
liter the scale Special snip price £1.00, or 10 

for E9.00 

MOTORISED DISCO SWITCH 
With 10 amp changeover switches Mu'' 
adiustable switches all rated at 10 amp, 
this would provide. magnificent dispia, 
For mains operated 8 switch model 
£6.25. 10 switch model £615, 12 swirl 

model (7.25. 

100uA PANEL METER 
Japanese made (Shinohara Electrical) so 
very good quality, these have a full vision 
front, are appro. 2- square and come 

complete with mounting studs and nuts A 
thoroughly reliable instrument usually re, 
ailed at over (4, offered at a snip price 
this month of £2.85 or 10 for £25.00 

12v MOTOR BY SMITHS 
Made for use in cars, these are series 
wound and they become more power 

as load increases Sae 3,2•• loug 

ttv 3- die These have a good lengt ,' 
spindle - price £3.45. 

Ditto, but double ended £4.25. 

EXTRA POWERFUL 12v MOTOR 
Made to work battery lawnmower, this probably develops up to 
h.p , so it could be used to power a go-kart or to drive a 

ornpressor, etc. etc  £6.90 • £1.50 post 

UNIVAC KEYBOARD BARGAIN 
50 computer type keys, together ...nth 5 miniture toggle swItcher 
rh mounted on a Ci.c.b together with 12 c. is many transistors 

and other parts. £13.513 • £2.00 post. 
This is far less than the value of 
the switches alone. Diagram of 
this keyboard is available sePet 
...sly. Price ft 00 

! f il i f filMISMIMINsg m 

ommiWi 

SOLENOID WITH 
PLUNGER 
Mains operated E1.99 
10  12 volts DC 
operated £1.50. 

MULLARD UNILEX 
A mains operated 4 • 4 she , 
system. Ramo one of the 

finest performers in the 
stereo fielc this would 
make a wonderful gift for 
almost anyone In easy to assemble 
modular form this should sell at about E30 
- but due to a special bulk buy and as an in-
venti ve for you to buy this month we offer the sys-
tern complete at only £16.75 including VAT and post. 
FREE GIFT - buy this month and you will receive a pair of 
Goodman's eloptical 8". 5" speakers to match this amplifier. 

3 CHANNEL SOUND TO LIGHT KIT 
Complete kit of 
parts for 8 
thret-channei 
sound to light 
unit controll 
mg over 2000 
watts of lash:. 
ing. Use this 

at home if 
you wish but it 
is plenty rugged enough lot disco work The unit is housed in an 
attr action twodone metal case and has controls for each channel, 
and a master on/off. The audio input and output are toy '4" 
soc kets and three panel mounting fuse holders provide thVristOr 
protection. A four-pin plug and socket facilitate ease of connect-

ing lamps. Special snip price is £1495 in kit form or £25.00 

assembled and tested 

a)3 4, 

THIS MONTH'S SNIP 
YOUR LAST CHANCE TO BUY THIS 
COMPUTER PRINTER FOR ONLY £4,95 

Japanese made Epson 310 - has a self starting, 
iishless, transistorised d c motor to drive the print 
i rimers, print drum  tape forward/reverse and paper 

iiipiete, ready built with electronics  Brand neri 
in maker's wrapping  price £4.95 • £1.25. 

I "clinical and practical data E1 extra 

W-A r 7 

EXTRACTOR FAN 

SPIT MOTORS 

These are powerful mains operated 
induction motors with gear box 
attached The final that t is a '4" rod 
with square hole, so you have altern 
alive couplingmethods - final speed 
is appro. 5 revs/min, price E5.50. - 
Similar motors with final speeds of 

80, 100,160 & 200r p.m same price 

Mains operated  ex computer 
Woods extr actor 

£5.75 Post El 25 
'Woods extractor 

£6.90 Post El 50 
5 Plannair extractor 

£6.50 Post E1.25 
1 x 4" Muffun 115v 

£4.50 Post 50p. 
4 a 4" Muffin 230s. 

£5.75 Preo  50P 

-4 8 POWERFUL 
! 

BATTERY MOTORS 
,,4  . For models, T eCCanOS, Cif iliS, 

remote Cont .  planes, boats, etc 

711! 

TAPE PUNCH & 
READER For controlling machine 
tools, etc, motorised 8 bit punch with 
matching tape reader Ex-computers, tie 
erred in good working order, any not so 
woul S be exchanged. £17.50 pair. Post 
f 2 00. 

MINI-MULTI TESTER Deluxe pocket sae precision mov-
esg coil instrument, Jewelled bearings • 2000 o p.v. mirrored scale. 

11 instant range measures  DC volts 10, 50, 250, 1000 
AC .lts 10, 50. 250, 1000 
DC amps 0  100 mA 

Continuity and resistance 0 1 meg oh ms in 
two ranges. Complete with test prods and in -

struction book showing how to measure cal, 
•  acity and inductance as bell. Unbelievable 

wailue at only £6.75 • 50p post and insurance 

FREE Amps range kit to noble you to read 
DC Current from 0 10 amps, directly 

N I014...„  on the 0 10 scale It's free if you 
purchase quickly, but of you already 
own a Mini-Tester and would like 

one. send £2.50. 

Established 
30 YEARS 

FREE OBEURE NCCULRORSEENDTWB IAT RH GAALI OL IRSDTEWRI LIS 
TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to be pie." 
up with FM radio Can be made in a matchbox  all electronic 
parts and circuit. £2.30. Not licenceable in the U K.). 

RADIO MIKE 
Ideal for discos and garden parties, allO WI complete freedom of 
movement Play through FM radio or tuner amp  E8.90 comp • • 

Not licenceable in the U.K.) 

FM RECEIVER 
Made up and working, complete with scale and pointer needs or, . 
a speaker, ideal for ose with our surveillance transmitter or radii , 

mike £5.85. 

CB RADIO -  • 
Listen in ...nth our 40-channel monitor. Unique design ensures Pim 

you do not miss sender or caller Complete kit with case, speaker 
and instructions only (5.99. 

NEW ADDRESS FOR CALLERS:-

2, Bentham Road, Off Elm Grove, Brighton. 
Tel' Brighton 671457. Please phone before 
making a special journey for any advertised dem 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 14 hrs repeats daily 
automatically correcting for the lengthen 
mg or shortening dayS An expensive time 
switch but you can have it for only £2.95. 

These are new but without case, but we 

can supply plastic cases (base and cover) 
£1.75 or metal case with window £2.95. 
Also available is adaptor kit to convert 
this into a normal 24hr time switch but 
with the added advantage of up to 12 on/ 
offs per 24hrs This makes an ideal con-

troller for the immersion heater. Price of 

adaptor kit is £2.30. 

STEREO HEADPHONES 
Japanese made so very good quality 

8 ohm impedance padded, term-
inating with standard 'S" lack' 

plug  £2.99 Post CrOp. 

9  3 

TIME SWITCH BARGAIN 

Laro , ,clear„m .0ains .Sfll  a ys show 
the clock  

correct time • start and stop switches 
with the dials Comes complete with knobs 
£2.50. 

SAFE BLOCK 
Mains quick connector will save you valuable time Features include 
quick spring connectors, heavy plastic case and auto on and off 

switch. Complete kit £1.95. 

6 WAVEBAND SHORT WAVE RADIO KIT 
Bandspread covering 13 5 to 32 metres Based on circuit which 
ap peared ma recent issue of Radio Constructor Complete kit in 

clucks case materials, six transistors and diodes, condensers, resist-
ors, inductors, switches, etc Nothing else to buy if you have an 

amplifier to connect it to or a pair of high resistance headPhone . 

Prsce £11.95. 

SHORT W AVE CRYSTAL RADIO 
All the parts to make UP the beginner's model Price £2.30. Crystal 

earpiece 65p. High resistance headphones Igives best results) £3.75. 

Kit includes chassis and front but not case. 

RADIO STETHOSCOPE 
Easy to fault find  star t at the aria) and work towards the speaker 

- when signal stops you have found the fault. Complete kit £4.95. 

INTERRUPTED BEAM 
This kit enables you to make a switch that will trigger when a 
steady beam of infrared or ordinary light is broken Main componi 

cots  relay, photo transistor, resistors and caps etc. Circuit diagram 
but no case Poo. £2.30 

MUGGER DETERRENT 
A high-note bleeper, push latching switch, plastic case and battery 
connector Will scare away any villain and bring help, £2.50 corn-

plete kit. 

TANGENTIAL BLOW HEATER 
2.5 Kw quiet, 
efficient instant 
heating from 
230'240 volt 
mains. Kit consists 
of blower as 
illustrated, 2.5 Kw 
element, control switch and data all for £4.95. post E1 50 

12V SUBMERSIBLE PUMP 
Just loin it to your car battery, drop it into the liquid to be moved 
and up it comes, no messing about, no priming, etc and you get a 

very good head Suitable for water, paraffin and eny non-explosive 
non-corrosive liquid One use if you are a camper, make yourself 

a shower  Pro m: £8.50. 

MINI MONO AMP 
On 0 c.b.. size 4". 2" Three transistors and we esti mate the 
output to be 3 Watt MIS. Brand new perfect condition, 
offered at the very low price of £1.15 each or 10 for £10.00. 

MAIL ORDER TERMS: Cash, P O. or cheque with order. Orders under £10.00, add 
60p service charge Monthly account orders accepted from schools and public companies. 
ACCESS & BARCLAYCARD orders phone Haywards Heath 10444) 54563. 
CALLERS' to Haywards Heath or 2, Bentham Road, Off Elm Grove, Brighton. 
BULK ORDERS: Please write for special quotation. 
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SQ„ARE 

one 
ABBREVIATIONS 

A BBREVIATIONS  are  an  indispens-
able "shorthand" and are widely 

used in text and diagrams. 
Some will be very familiar, even 

to those new to electronics:  for 
example, h.t., d.c., m.w., and f.m. 
Others will be completely strange 

and so the following list will be 
valuable for reference purposes when 
reading articles in this and other 
electronics  publications.  Excluded 
from  the  present  list  are  those 
abbreviations that relate specifically 
to the microcomputing area of elec-
tronics. 

COMMON ABBREVIATIONS 
It will be noted that the majority 

of common abbreviations are formed 
from the initial letter of each word 
in the term. Small letters separated 
by full stops are generally used—but 
capitals if the punctuation demands, 
as at the commencement of a sen-
tence. 

A 
ac. 
a.f. 
a.f.c. 
a.g.c. 
a.m. 
BA 

b.f.o. 
bit 

cm 
CMOS 
C.r.O. 

c.r.t. 
c.w. 

dB 
d.c. 
d.j.!. 
DIN 
d.p.d.t. 
elect. 
e.h.t. 
e.m.f. 
e.m.u. 
e.s.u. 
eV 

ABBREVIATIONS 
GENERAL LIST 

ampere (amp) 
alternating current 
audio frequency 
automatic frequency control 
automatic gain control 
amplitude modulation 
British Association (nut and bolt 
sizes) 
beat frequency oscillator 
binary digit 
coulomb 
centi ( :-100) 
centimetre 
complimentary metal oxide silicon 
cathode-ray oscilloscope 
cathode-ray tube 
continuous wave 
deci ( : 10) 
decibel 
direct current 
dual-in-line 
Deutsche Industrie Nummer 
double-pole double-throw 
electrolytic 
extra high tension 
electromotive force 
electromagnetic unit 
electrostatic unit 
electron volt 
farad 

FOR 
BECI\\  ̂RS 

Some abbreviations depart from 
this general rule, and appear as 
capitals  without  full  stops.  For 
example, BA, CMOS, DIN and TTL. 

UNIT SYMBOLS 
"Single-capital" abbreviations are 

used as symbols for electrical quanti-
ties: V (volt), A (ampere) and F 
(farad), for example. 
Prefixes are commonly used with 

such symbols to divide or to multiply 
the standard unit, as required: 
mV—millivolt (one thousandth of a 

volt) 
kfl—kilohm (one thousand ohms) 
MHz—megahertz (one million hertz) 

Note that submultiple indicators 
are in small letters: 
c (centi) 
m  (milli) 
A (micro) 
p (pico) 

T (tera)  1,000p F 
M  (mega)  100,000pF 
but small k is used for kilo.  1,000,000pF 

CAPACITANCE 
It will be discovered that there are 

alternative ways of expressing a par-
ticular value or quantity. This applies 
particularly with capacitance, which 
is measured in farads (F). 
This is much too big a quantity 

for practical purposes, and the actual 
values used in practice are sub-
multiples of the farad:  pico-farad 
,(10—'2F), nanofarad  (10-9F)  an d 
mrcrofarad (10—T). 
One of the larger values of capaci-

tor frequently encountered in elec-
tronics is 100µF. This could also be 
expressed  as  100,000nF  or  as 
100,000,000pF.  Clearly  the  first 
method is the most sensible. 
An intermediate value of capaci-

tance such as 0.01µF equals lOnF or 
10,000pF. 

The very small value of capacitance 
of 1pF equals 0.001nF or 0.000001µF. 
From all this it will be deduced 

that smallest values are best ex-
pressed in pF's, intermediate values 
can be in any of the three forms, and 
larger values in µF. The following 
table offers general guidance in this 
respect. 
It would be a useful exercise to 

calculate the equivalents in nano-
farads  and microfarads  for each 
capacitance range given in Table 1. 

TABLE 1 

CAPACITANCE RANGE  EXPRESS IN 
Multiples use capitals:  1 p F 

to 
to 
to 
and above 

999pF 
99,999pF 
999,999pF 

pF 
pF, nF orisF 
nF orµF 
"IF 

f.e.t.  field effect transistor 
f.s.d.  full scale deflection 
f.m.  frequency modulation 
G  giga (x1,000,000,000) 
9  gram 
H  henry 
Hz  hertz (cycles per second) 
h.f.  high frequency 
h.t.  high tension 
i.c.  integrated circuit 
i.f,  intermediate frequency 
k  kilo (x1,000) 
.e.d.  ight emitting diode 
d.r.  ight dependent resistor 
f.  ow frequency 
in.  inear 
.t.  ow tension 
og.  ogarithmic 
.w.  ong wave 
M  mega (x1,000,000) 
m  metre (measurement of length) 
m  milli (+1,000) 
mm  millimetre 
MOS  metal oxide silicon 
mw.  medium wave 
n  nano (-.-1,000,000,000) 
npn  transistor structure 
pnp  transistor structure 
op-amp operational amplifier 
p  pica (.-1,000,000,000,000) 

p.d.  potential difference 
p.i.v.  peak inverse voltage 
p-p  peak-to-peak 
p.t.f.e.  polytetraflouroethylene 
p.v.c.  polyvinyl chloride 
r.f.  radio frequency 
r.m.s.  root-mean-square 
s.p.c.o. single-pole changeover 
s.p.s.t. single-pole single-throw 
s.r.b.p. synthetic resin bonded paper 
s.s.b.  single sideband 
s.h.f.  super high frequency 
s.w.g.  standard wire gauge 

tera (x1,000,000,000,000) 
t.r.f.  tuned radio frequency 
TTL  transistor transistor logic 
u.h.f.  ultra high frequency 
u.j.t.  unijunction transistor 
V  volt 
v.c.o.  voltage controlled oscillator 
v.h.f.  very high frequency 
v.l.f.  very low frequency 

watt 
w.w.  wire wound 
X  reactance 
•  impedance 

per cent 
•  micro (--.- 1,000,000) 
i2  ohm 
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Dear Reader, 

MEMOREX CASSETTE TAPES 

PRIVILEGED OFFER TO READERS OF 
EVERYDAY ELECTRONICS 

OVER 200,000 MEMOREX CASSETTE TAPES AT UP TO HALF LIST PRICE.  

We have recently made an exclusive purchase from Memorex of an abnormally large 
quantity of Memorex Hi Intensity, low noise cassette tapes.  In order to reduce our 
stocks we are, for a short time, offering these to the public at dramatically low prices. 

You and your colleagues can buy these cassettes at the following prices: 

Playing Time. List Price. K)YOUR PRICE'2'7 (incl. VAT) 

C60  (30 minutes each side)  £1.29  79p 

C90  (45 minutes each side)  £1.79  89p 

Wide Dynamic Range.  

There is almost certainly someone you know who would be glad to take advantage of 

this offer.  All these cassettes are of extremely high quality, have a wide dynamic 
range and are designed to be used with all radio recorders, car players and stereo 
systems.  Memorex cassettes are justly famous for their superb hi-fidelity reproduction 
and it is only by making an exceptionally large purchase that we are able to offer them 
at these incredibly low prices. 

Privileged Prices.  

It is possible to buy cheap 'LN' cassettes almost anywhere but cheap cassettes may 
damage your equipment by shedding oxide and making the delicate record/replay head 
dirty.  They may even let you down by jamming or snapping.  The studio Quality low 
noise cassettes we are offering are not cheap, but they are a bargain. They are 
branded Memorex products and the reputation of this world famous magnetic tape 
manufacturer is your guarantee of superb quality. 

Leda Tapes have been supplying recording tapes to industry, education and the 
trade since 1964.  We are wholesalers and our prices are almost unbelievably low. 

Special Quantity Bonus:  

If it is possible for you and your friends to make a collective 
order we will give you a FREE C90 Memorex HI when you spend £10 or 
more (limited to one FREE cassette per order). 

Any quantity may be ordered while stocks last, so why not pass 
this letter around your colleagues at work or pin it on your staff 
notice board? 

Free Headphones!!  

Enhance your listening pleasure with a pair of these dynamic 

stereo headphones.  Elegantly designed they have luxuriously 
padded ear cushions, and a fully adjustable headband for 
exceptionally comfortable listening.  Their extreme sensitivity 
and wide frequency range (50-15,000Hz) ensure 'Concert Hall' 
enjoyment.  Ideal for Mono or Stereo they are supplied with a 
3 conductor jack plug.  Our normal shop price for these dynamic 

stereo headphones is £11.95 but we will send you one pair absolutely 
FREE with every 20 MEMOREX cassettes that you pay for. MEMOREX 90 

P.T.O. 

OUR REF. LG/A73 
HI INTENSITY 

CASSETTE 
90 mr..01•• 



Money Back Undertaking.  

If delivery takes 1 day longer than you would like - if the cassettes or headphones 
do not make your hi fi equipment sound better than ever - if you are not entirely 

satisfied in every respect - then send the items back to us within 30 days of receipt 
and your money will be refunded, cheerfully and immediately.  You and your colleagues 
can order with confidence. 

Reliable, Fast Delivery.  

We will not keep you waiting 4 or 5 weeks.  Your order will be despatched promptly 
and will be sent to you by Recorded Delivery.  Under normal circumstances you should 
receive your order within 14 working days, but please allow 21 working days before 
querying non-delivery. 

Please remember - all cassettes are backed by a 5 YEAR REPLACEMENT GUARANTEE and 
by our 30 DAY MONEY BACK undertaking.  But supplies are limited so it's "first come, 
first served".  For your convenience an order form is attached to the foot of this 
letter. 

p.s. Remember, we will give you a FREE 
C90 MEMOREX HI if you spend £10 or more. 

p.p.s. Don't forget to claim one set of 
de-luxe stereo headphones FREE with every 
20 MEMOREX HI that you pay for. 

Credit Card mail order service 

01-607 4420 (Day or Night) 7--

LEDA L:721J TAPES 

Yours faithfully, 

Peter Rogers 
Marketing Co-ordinator. 

1 HIGHBURY STN., HIGHBURY CORNER, LONDON N5. 

Personal shoppers (cash only) may collect from the following pick-up points: 
• LONDON W I - PICCADILLY STATION ARCADE, (HAYMARKET ENTRANCE) • 

• LONDON EC2 - CASSETTE SHOP, MASONS AVENUE, 30 COLEMAN STREET • LONDON EC2 - 137 BISHOPSGATE. (BY LIVERPOOL STREET STATION) • 
• LONDON WC2 - CASSETTE SHOP. LEICESTER SQUA W STATION (TICKET HALL  CRANBOURN STREET EXIT) • 

• LONDON SW1 - 330 VAUXHALL BRIDGE ROAD, IBY VICTORIA STATION) • LONDON EC4 - MANSION HOUSE. STATION (THE BOOKING HALL) • 
• LONDON N5 - CASSETTE SHOP, HIGHBURY Et ISLINGTON, (STATION FORECOURT) • LONDON SE 14 - CASSETTE SHOP, NE W CROSS GATE STATION • 

• BIRMINGHAM - BULL RING. 20 ST MARTIN'S HOUSE PARADE (MOOR STREET STATION ENTRANCE) • LEEDS - 62 WELLINGTON STREET • 
• MANCHESTER - 6 VICTORIA STATION APPROACH • BRISTOL - 29 DENMARK STREET • SHEFFIELD - 206 LONDON ROAD • LEIGH-ON-SEA - 113 RECTORY GROVE • 

TO:  LEDA TAPES, 1 Highbury Station, London N5. 
Date: 

Please provide the following cassettes on 30 day Money Back approval - only orders 
from U.K. mainland accepted (please read order form carefully before ordering). 

Qty. Size Type  Price Total 

C60 MEMOREX HI  79p 

C90 MEMOREX HI  89p 
HEADPHONES  11.95 
1 set FREE  with every 
20 cassettes paid for. 

Plus Post & Insurance 

TOTAL: 

95p 

I claim the following FREE cassette - 
1 C90 MEMOREX HI when I spend £10 or 

more (limited to 1 FREE per order). 

Tick box 

PVIDEO LIBRARY 
NO DEPOSIT 

NO TIME LIMIT 
OVER 1200 TITLES 

BETA or VHS 

I enclose official requisition for invoice 
(orders of 50+ from Local Authorities/Govt. 
Depts. only  0 

I enclose Cheque/P.O.  0 

Debit my ACCESS/VISA/TRUSTCARD/BARCLAYCARD NO. 

Credit cards not accepted for other products 
or from personal shoppers.  Please give 
Cardholders home address if using credit card. 

Address to which goods are to be sent: 

NAME: 

ADDRESS:   

TOWN:   

COUNTY:  POST CODE: 

SIGNATURE: 

0LEDA VIDEO LIBRARY 0 
Please send me details of the Leda Video Library.  No deposit 

only £3 hiring - no time limit - over 1200 titles - Beta or VHS. 
Please print your Name and Address above and tick box  0 

(Please send stamped addressed envelope) 
A he  C). , •• 'el C,,•3 , • 1.  Ye•t-• I • E •  , 



PRACTICAL ELECTRONICS - STEREO 

V
This easy to build 3 band stereo AM/FM turer k : is designed in 

conjunction with Practical Electronics (July issue).  ,c)r ease of 
construction and alignment it incorporates three Mullard modules 

and an I.C. IF. System. 

FEATURES: VHF, MW, LW Bands, interstation 
muting and AFC on VHF. Tuning meter. Two back 
printed PCB's. Ready made chassis and scale. Aerial: 
AM - ferrite rod, FM - 75 or 300 ohms. Stabilised power 
supply with 'C' core mains transformer. All components 
supplied are to P.E. strict specification. Front scale 
size 101/2 "x 21/2 " approx. Complete with diagrams and instructions 

SPECIAL OFFER! TUNER 

• Matching I.C. 10+10 Stereo Power 
amplifier kit (usually £3.95+ Et.15 p&p) 

• Mallard LP1183 built preamp suitable 
for ceramic and auxiliary 
inputs (usually £1.95 + 70p p&p) 

• Matching power supply-kit with trans-
former (usually £3.00 + £1.95 p&p) 

• Matching set of 4 slider controls complete 

with knobs for bass, treble and volumes 
(usually E1.70 + 80P P&P) 

£21.95 nus..p.p 

STEREO AMPLIFIER KIT 
• Featuring latest SGS/ATES TDA 2006 10 watt output IC's 
with in-built thermal and short circuit protection. 
. Mallard Stereo Preamplifier Module. 
• Attractive black vinyl finish cabinet, 9"x814"1•3%."lapproxl 
• 10+10 Stereo converts to a 20 watt Disco amplifier. 
To complete you just supply connecting wire and solder. 
Features include din input sockets for ceramic cartridge, mic' 
rophone, tape or tuner. Outputs - tape, speakers and head-
phones. By the press of a button it transforms into a 20 watt 
mono disco amplifier with twin deck mixing. The kit incorp-
orates a Mallard LP1183 pre-amp module, plus power amp 
assembly kit and mains power supply. Also features 4 slider 
level controls, rotary bass and treble controls and 6 push 
button switches. Silver finish fascia with matching knobs and 
contrasting cabinet. Instructions 
available, price 50p Supplied 
FREE with the kit. 

SPECIFICATIONS: 
Frequency response 
Input sensitivity 

,Tone controls 

Distortion 
Mains supply 

STEREO MAGNETIC PRE-AMP CONVERSION KIT 
Includes FREE Magnetic cartridge with diamond styli. 
All components including p.c.b. to convert your ceramic in-
put on the 10+10 to magnetic. 
Only available with 10+10 amp. £2.00 includes p&p. 
8" SPEAKER KIT Two 8" twin cone domestic speakers. 
£4.75 per stereo pair plus £1 70 p&p when purchased with 
amplifier .Available separately £6.75 plus El 70 p&p 

£14.95 
Plus £2.90 p&p. 

Suitable for 4 to 8 ohm speakers 
40Hz • 20KHz 
P U 150mV Aux 200mV 
M.o, 1.5mV 
Bass ±12db @60Hz 
Treble 4 12db @ 10K Hz 
0 I% typically @ 8 watts 
220 • 250 volts 50Hz 

PRACTICAL ELECTRONICS 
CAR RADIO KIT  SERIES II 

2 WAVE 
BAND 
MW -- LW 
• Easy to build 
• 5 push button 
tuning • Modern design 
• 6 watt output • Ready etched 
and punched PCB • Incorporates suppression circuits. 

All the eleci -•,ic components to build the radio, you supply 
only the wire and the solder, featured in Practical Electronics 
'larch issue. Features pre-set tuning with 5 push button 
options, black illuminated tuning scale. The P.E. Traveller has 
a 6 watt output neg. ground and incorporates an integrated 
circuit output stage, a Mallard IF Module LP1181 ceramic 
filter type ore-aligned and 
assembled, and a Bird pre-  £10.50 
aligned push button tuning unit.  Plus £2.013 p&p. 

Suitable stainless steel fully retractable aerial (locking) and 
speaker (6"x 4"app.I. 
available as a kit complete.  £1.95/pack. Plus £1.15 P&P. 

ONLY 

£17.95 plus 
£2 50 p&p 

HIGH POWER 
AMPLIFIER 
MODULES 
READY BUILT OR IN KIT FORM 

KIT 

125 WATT MODEL  £10.50 
Plus El 15 p&P 

200 WATT MODEL £14.95 
Plus El 15p&p 

SPECIFIC ATI ONS:  125 W Model 

Max. outpLt power (RMS) 125 watts 
Operating voltage IDCI  50 • 80 max. 
Loads  4 - 16 ohms 
Frequency response 

measured @ 100 watts  25Hz  20KHz 
Sensitivity fo - 100 watts  400mV @47K 
Typical T.H D. @ 

50 watts, 4 ohms  01 %  0.1 % 
Dimensions (ocith models) 205 x 90 and 190 x 36mm. 

The power amp kit is a module for high power applicat• 
ions - disco units, guitar amplifiers, public address systems 
and even high power domestic systems. The unit is protected 
against short circuiting of the load and is safe in an open 

circuit cond.:ion A large safety margin exists by use of 

BUILT 

£14.25 
Plus El .15 p&p 

£18.95 
Plus El 15081P 

200 W Model 

200 watts 
70.95 max 
4 16 ohms 

25Hz  20KHz 
400mV @ 47K 

TUNER 
KIT 

VI M 
generously rated components, result, a high powered rugged 
unit. The PC Board is back printed, etched and ready to 
drill for ease of construction and the aluminium chassis is 
preformed and ready to use. Supplied with all parts, circuit 

diagrams and instructions. 

ACCESSORIES: 
Suitable LS coupling electrolytic 

for 125W model 

Suitable LS coupling electrolytic 
for 200W model 

Suitable main, Power supply 
unit for 125W model 

Suitable Twin transformer power 
supply for 200W model 

£1.00 plus 25P P&P 

£1.25 plus 250 P&P 

£7.50 plus £3 15 p&p. 

£13.95 piu% £4 oopaip 

30+30 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet, silver finished 
rotary controls and pushbuttons with matching fascia, 
mains indicator and stereo lack socket. Functions switch 
for mac magnetic and crystal pickups, tape and auxiliary. 
Rear pane, features fuse holder. DIN soeaker and input 
socket 30+30 waits RMS. 60 ,60 watts peak. For use with 
4 to 8 ohm speakers. 
Size 14 Ic"x 10" approx.  £32.90 
BUILT AND TESTED.  Plus £3 80 P&P 

PHILIPS BELT DRIVE RECORDPLAYER 
DECK GC037 (size. 15% -x 12%. -appros I 

HiFi record player deck, 2 speed, damoed cueing, auto 
shut-off, belt drive with 
floating sub chas m to 
minimise acoustic feed-
back. Complete with 
GP401 stereo magnetic 
cartridge 

LIMITED STOCK. 

UNBEATABLE 
OFFER AT 

£27.50 
COMPLETE 
Plus £3.16 P&P. 

MONO MIXER AMPLIFIERS 

50 WATT Six individually mixed inputs for two pick ups 
ICer or Mag.), two moving coil microphones and two aux-
iliary for tape, tuner, organs, etc. Eight slider controls - six 
for level and two for master bass and treble, four extra treble 
controls for mic and aux inputs. Size. 13 14"x61/."x3.11aPP. 
Power Output 50 watts R.M.S. (continuous) for use with 4 to 

8 ohm speakers. Attractive 
black vinyl case with matching  £39.95 
fascia and knobs. Ready to use  Plus £3.70 p&p. 

100 WATT 

Brushed 
Aluminium 
fascia and rot-
ary controls. 

Size approx. 14 x4 x113%. 
Five vertical slieler controls, master volume, tape level, mic 
level, deck level, PLUS INTERDECK FADER for perfect 
graduated change from record deck No. I to No. 2, or vice 
versa Pre fade level controls (PF LI lets YOU hear the next 
disc before fading it in. 
VU Meter monitors output. 
100w RMS output ‘200w peak). 

£76.00 
Plus £4 60 P&P 

CALLERS ONLY 
323 Edgware Rd, London W2. Tel: 01-723 8432. 
Open 9.30am  5.30pm. Closed all day Thursday. 
Persons under 16 rlOt served without parents 
authorisation. 
ALL PRICES INCLUDE VAT AT 15%. 

All items subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Limited 

MAIL ORDER ONLY 
21A HIGH STREET, ACTON, W3 6NG. 
Note: Goods despatched to UK postal addresses only. 
For further information send for instructions 20p 
plus stamped addressed envelope. 

reserve the right to update their products without notice. 
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MASTER 
ELECTRONICS 

NOW! 
The PRACTICAL way! 

This new style course will enable 
anyone to have a real understanding 
of electronics by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 
You learn the practical way in easy 

steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self-
employed servicing engineer. 
All the training can be carried out in 

the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 
You will do the following: 
•Build a modern oscilloscope 
•Recognise and handle current electronic 
components 

•Read,draw and understand circuit diagrams 
•Carry out 40 experiments on basic 
electronic circuits used in modern 
equipment 

•Build and use digital electronic circuits 
and current solid state 'chips' 

•Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V. 
Hi-Fi and microprocessor/computer 
equipment. 

NeweJob?New Career?NewHobby?Get into Electronics Now! 
I 
ICOLOUR BROCHUIlli 

M IN  NE M 

Please send your brochure without any obligation to  I am interested in: 

NAME 

COURSE IN ELECTRONICS 
as described above 

RADIO AMATEUR LICENCE 

MICROPROCESSORS 

LOGIC COURSE 

OTHER SUBJECTS 

BLOCK CAPS PLEASE  EE/1 2/820 I 

I British National Raclio8cE1ectronics School Reading Berks . RG1 1BR 
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BOOK REVIEWS 
OSCILLOSCOPES—HO W TO USE THEM, HO W 
THEY WORK 
Author  Ian Hickman, BSc, CEng, MIEE, MIEEE 
Price  £3.45 soft covers 
Size  220 • 140mm, 122 pages, many illustrated 

with photographs and two-colour line 
drawings 

Publisher  Butterworth & Co Ltd—"Newnes 
Technical Books" 

ISBN  0-408-00472-X 

THIS book is just as the title suggests, a guide for all 
I those likely to come into contact with oscilloscopes, 
working on the principle that the best drivers know a 
little of what goes on under the bonnet. 
It is definitely not a textbook, avoiding complicated 

mathematics and formulae and caters for varying degrees 
of technical competence from rank beginners through 
student technicians to even the graduate engineer. 
The book takes the reader through the realms of cathode 

ray oscillography from the most basic of 'scopes to advanced 
modular "plug-in" systems and special purpose equip-
ment such as spectrum and logic analysers and storage 
'scopes and along the way uses equipment from the major 
manufacturers as examples to illustrate the features and 
techniques described. There are also chapters on acces-
sories, probes and cameras, and so on, and the theory of 
how oscilloscopes actually work. 
In conclusion, I would also recommend this book as a 

buyers' guide to show the potential purchaser just what 
kind of facilities are available and how to best match 
these to his individual requirements. 

G.P.H. 

ELECTRONICS POCKET BOOK (Fourth edition) 
Author E. A. Parr 
Price £5 60 
Size 186  122 350 nages 
Publisher Newnes Technical Books 
ISBN 0 408 00481 9 

IN YEARS to come an historian, seeking to trace the history 
I of electronics and the micro-electronics revolution in 
particular, would do well to study the various editions of 
this pocket book. First compiled in 1963 when the main-
stay of the industry was the simple germanium transistor. 
With each succeeding edition, the latest developments 

appear and are introduced whilst, at the same time, not 
losing sight of the earlier technology with its "old 
fashioned image". To read with understanding the details 
of a new technology usually involves going back-to-basics. 
From the basic building blocks of molecules and atoms, 

through semiconductors—valves, transistors and integrated 
circuits —the component story, circuits and some of the 
many applications; it's all here and many a student will be 
indebted to Mr Parr for his explanations. 
To read and understand such things as the digital com-

puter, optoelectronics, servosystems and transducers whilst 
also getting to grips with the basics of communications— 
including line transmissions, disc recording, digital and 
video techniques and broadcasting—together with an all 
important section on test equipment, power supplies and 
the associated safety aspects involved. All this will, I am 
sure, keep this edition off the bookshelf for quite some 
time, at least until a more detailed reference source is 
required. 

D.J.G. 

VIDEO HANDBOOK 
Author  Ru Van Wezel (UK edition edited by 

Gordon J. King) 
Price  £19-90 hard covers 
Size  240  170mm, 403 pages, many with 

photographs and line drawings 
Publisher  Butterworth & Co Ltd—"Newnes 

Technical Books" 
ISBN  0-408-00490-8 

THE book covers a very wide spectrum indeed to cater for both the enthusiastic video amateur and advanced 
studio technician alike and is written in an interesting 
manner with a mild sprinkling of amusing anecdotes. 
It is a book strictly for the dedicated or the professional, 

however, as all basic theory has been omitted to concen-
trate on the more serious aspects of broadcasting and 
creative video. 
Amongst the  subjects covered are TV standards, 

cameras,  control  consoles, recording and production 
techniques as well as construction advice and circuits for 
those who wish to enter this field by building their own 
equipment. Notable absences are Teletext, but strictly 
speaking this doesn't fall within the scope of the work, 
and commercially available domestic VCR machines, but 
again one feels that details on such would rapidly become 
obselete. 
The book was originally published in Dutch and would 

appear to have lost nothing in translation with all 
necessary amendments due to differences between Dutch 
and UK standards having been made. 
Not quite the definitive work but nevertheless a com-

prehensive handbook for those involved in and associated 
with the growing world of video entertainment. 

G.P.H. 

Quick, neat and easy! 
It's so easy and tidy with the Easibind binder 

to file your copies away. Each binder is de-

signed to hold 12 issues and is attractively 

bound  and  blocked  with  the  EVERYDAY 
ELECTRONICS logo. 

Price U.K. £4-30 including postage, packing 

and V.A.T. Overseas orders add 25p. 

Please allow 3/4 weeks for fulfilment of •order. 

Why not place your order now? Send the com-

pleted coupon below with remittance payable to: 

IPC Magazines Ltd., Post Sales Dept., 

Lavington House, 25 Lavington Street, 

London, SE1 OPF. 

=I MI I= 

Order Form EVERYDAY ELECTRONIC 
i enclose P.O./cheque value   for   
binders. Years required   
BLOCK LETTERS PLEASE 

Name   
Address 

Date   
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CHIRPING CRICKET 
I have been designing audio effects 

circuitry on breadboard and have 
come up with this circuit which, with 
an output transformer to accentuate 
the output, simulates the sound of a 
chirping cricket quite accurately. 
The values chosen for the compon-

ents are recommended for best re-
sults.  Without  the  output  trans-
former it sounds a bit like a conven-
tional watch alarm. 

Michael Vincent, 
Feilding, New Zealand. 

ECONOMICAL BU 
I have designed a burglar alarm 

circuit which is very economical to 
build. The input is inverted so the 
high input (due to the closed circuit) 
give a low output. All the outputs are 
combined and is fed into a latching 
circuit comprising of two NAND gates 
from a 7400. The reset switch can 
then interrupt the latching circuit by 

RGLAR ALARM 
altering the logic state. The alarm is 
operated by the output of the NAND 
gates switching a transistor so the 
connection between the OV supply 
and the relay is closed. This operates 
the relay and in turn the bell or siren. 

Gary Partis, 
Bedlington, Northumberland. 

JACK ?LUC & FAMILY... BY DOUG BAKER 

THE MAXIMUM TIME FOR WHICH A 
IT SAYS A SUSTAIN UNIT INCREAS ye 

NOTE CAN BE SUSTAINED. 

THAT'S RIGHT 
4  30-1 

WELL I WAS THINKING—PO YOU THINK YOU) 
COULD CONSTRUCT A DEVICE  THAT) 
DECREASES THE DURATION )4, 
OF NOTES? F A  4  4  / /  z a 

4 :r ; b ---
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& Ra i K S 
VOLUME 10 INDEX 

JANUARY 1981 TO DECEMBER 1981 
Pages  Issue 
1-72  January 
73-144  February 
145-216  March 
217-296  April 
297-368  May 
369-440  June 

ADAPTOR, GUITAR 
AERIAL, CRYSTAL SET, LOOP 
ALARM, ANTI-THEFT LINK 
ALARM, BABY 
ALARM, CMOS CAR SECURITY 
ALARM, DOOR 
ALARM, FREEZER 
ALARM, ICE 
ALARM SYSTEM, BURGLAR 
ALARM, TRIGGER MAT PRESSURE 
ALARM, ULTRASONIC INTRUDER 
AMPLIFIER, GUITAR HEADPHONE 
AQUARIUM LAMP PROTECTOR by 0. N. Bishop 
AUDIO COMPRESSOR-MIXER by F. C. Judd 
AUDIO TEST SET by F. C. Judd 
AUTOMATIC SLIDE CHANGER by R. A. Penfold 
AUTO START, TAPE 

BABY ALARM 
BATTERY CHARGER, Ni-Cd 
BENCH PO WER SUPPLY by A. R. Stanley 
BURGLAR ALARM SYSTEM by H. G. Field 

Pages  Issue 
441-512  July 
513-576  August 
577-640  September 
641-712  October 
713-784  November 
785-856  December 

CONSTRUCTIONAL PROJECTS 

CAPACITANCE METER by). R. W. Barnes 
CAR ACTUATED DRIVE WAY LIGHT by M. Plant 
CAR ELECTRONIC IGNITION 
CAR SECURITY ALARM, CMOS 
CB FILTER 
CHARGER, Ni-Cd BATTERY 
CHRISTMAS TREE LIGHTS FLASHER by J. R. W. Barre; 
CMOS CAR SECURITY ALARM by P. Horsey 
CMOS DIE by 0. J. Foldoy 
CMOS METRONOME by I. Hickman 
COMBINATION LOCK by G. Southern 
COMPRESSOR-MIXER, AUDIO 
CONTINUITY TESTER 
CONTROLLER, MODEL RAIL WAY POINTS 
CONTROLLER, MODEL RAIL WAY SPEED 
CRYSTAL SET, EXPERIMENTAL 
CRYSTAL SET, LOOP AERIAL 

808 
417 
594 
335 
619 
548 
238 
44 
380 
761 
12 
311 
34 

614, 766 
321. 400 

21 
396 

335 
116 
166 
380 

690 
84, 320 

726 
619 
338 
116 
805 
619 
591 
556 
458 

614, 766 
676 
162 
586 
740 
417 

DAMP LOCATOR 
DARKROOM TIMER by T. R. de Vaux-Balbirnie 
DEADMANS HANDLE by D. Hindley 
DETECTOR. ULTRASONIC INTRUDER 
DICE, L.E.D. 
DIE, CMOS 
DIGITAL RULE by P. Leah 
DIODE TESTER 
DOOR ALARM by D. J. Edwards 
DOORBELL, MODULATED TONE 
DRIVE WAY LIGHT, CAR ACTUATED 

ELECTRONIC IGNITION by P. S. Bowling 
ELECTRONIC MULTIMETER by G. Hallam 
EXPERIMENTAL CRYSTAL SET by F. G. Royer 

FILTER, TVI 
FLASHER, CHRISTMAS TREE LIGHTS 
FLASHER, L.E.D. 
FOUR BAND RADIO by R. A. Pen fold 
FREEZER ALARM by R. A. Penfold 
FUEL STRETCHER 
FUZZ BOX 

GAME, HEADS OR TAILS 
GAME, PEGBOARD 
GAME, W HEEL OF FORTUNE 
GENERATOR, LOGIC PULSE 
GUITAR ADAPTOR by R. A. Penfold 
GUITAR FUZZ BOX 
GUITAR HEADPHONE AMPLIFIER by P. Bailey 
GUITAR SUSTAIN UNIT 
GUITAR TREBLE BOOST 
GUITAR TREMOLO UNIT 

HEADPHONE AMPLIFIER, GUITAR 
HEADS AND TAILS GAME 
HEADS OR TAILS by F. G. Royer 

673 
387 
234 
12 
156 
591 
263 
190 
548 
180 

84, 320 

726 
452 
740 

338 
805 
188 
103 
238 
468 
678 

832 
834 
528 
24 
808 
678 
311 
654 
160 
410 

311 
675 
832 
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ICE ALARM 
I.C. UN1BOARDS by A. R. Winstonley 

2: Ice Alarm 
3: Power Supply 
4: Mini Siren 

IGNITION, ELECTRONIC 
IGNITION LOCATOR 
INDICATOR, SOIL MOISTURE 
INDUCTION MOTOR SWITCH 
INFRA-RED REMOTE CONTROL 
INTERCOM by F. C. Judd 
INTRUDER DETECTOR, ULTRASONIC 

LAMP PROTECTOR, AQUARIUM 
LAMP, XENON STROBE 
L.E.D. DICE by .4. P. Donleavy 
L.E.D. FLASHER by K. B. Croft 
L.E.D. SANDGLASS by F. G. Royer 
LIGHT, CAR ACTUATED DRIVE WAY 
LIGHTS FLASHER, CHRISTMAS TREE 
LIGHTS REMINDER and IGNITION LOCATOR by L. J. Pr/vett 
LOCK, COMBINATION 
LOGIC PULSE GENERATOR by F. G. Royer 
LOOP AERIAL CRYSTAL SET by R. A. Penfold 
LOUDHAILER by A. Partridge 

MAT PRESSURE ALARM, TRIGGER 
MEGAPHONE 
METER, REACTION 
METER. SIMPLE pH 
METRONOME, CMOS 
MILES PER GALLON 
MINILAB, EE by 0. N. Bishop 
MIXER, AUDIO COMPRESSOR 
MIXER, THREE CHANNEL 
MODEL RAIL WAY DEADMAN'S HANDLE 
MODEL RAIL WAY POINTS CONTROLLER 

MODEL RAIL WAY SPEED CONTROLLER by E. M. Terrell 
MODULATED TONE DOOR BELL by A. R. Penfold 
MORSE PRACTICE OSCILLATOR by F. G. Payer 
MOTOR SWITCH 
MULTIMETER, ELECTRONIC 

44, 681 
44, 122, 194 

44 
122 
194 
726 
308 
346 
242 
750 
228 
12 

34 
482 
156 
188 
522 

84, 320 
805 
308 
458 
24 
417 
732 

761 
732 
798 
540 
556 
468 
664 

614, 766 
89, 320 

234 
by S. J. Spreadborough 

162 

586 
180 
524 
242 
452 

Ni-Cd BATTERY CHARGER by T. R. de Vaux-Balbarnie  I 16 

OPTO ALARM 
OSCILLATOR, MORSE PRACTICE 

pH METER 
PEGBOARD GAME by E. M. Terrell 
PHASER SOUND EFFECTS by R. A. Penfold 
PHONEBELL REPEATERIBABYALARM by D. King 
PHOTO FLASH SLAVE 
PHOTOGRAPHIC SLIDE CHANGER 
POINTS CONTROLLER, MODEL RAIL WAY 
PO WER SUPPLY 
PO WER SUPPLY, BENCH 
PO WER SUPPLY, 0-I2V 
PULSE GENERATOR, LOGIC 

BEFORE THE CHIP by R. D. Railton 
BOOK REVIE WS 
BREADBOARD '80 REPORT 
BRIGHT IDEAS 

Component Remover 
Component Storage 
Double-Sided Feet 
Easy WAA- WAA 
Fuse Wire Bit 
I.C. Storage 
Magnets In The Workshop 
Needle Drills 
Paper Clip Bit 
Pencil Probe 

679 
524 

540 
834 
40 
335 
677 
21 
162 
122 
166 
626 
24 

RACE TRACK SPEEDO by A. P. Donleavy 
RADIO, CRYSTAL SET 
RADIO, FOUR BAND 
RAIL WAY POINTS CONTROLLER, MODEL 
RAIL WAY SPEED CONTROLLER, MODEL 
REACTION METER by I. K. Crawford 
REMOTE CONTROL, SIMPLE INFRA-RED 
RULE, DIGITAL 

SANDGLASS, L.E.D. 
SECURITY LOOP, ANTI-THEFT 
SIGNAL TRACER by F. G. Royer 
SIMPLE INFRA-RED REMOTE CONTROL by R. A. Penfold 
SIMPLE pH METER by P. N. Roberts 
SIREN, MINI 
SLIDE CHANGER, AUTOMATIC 
SNAP INDICATOR 
SOIL MOISTURE INDICATOR by J. Blundell 
SOIL MOISTURE UNIT 
SOUND EFFECTS PHASER 
SPEED CONTROLLER, MODEL RAIL WAY 
SPEEDOMETER, RACE TRACK 
SQUARE SIX by F. G. Payer 
STEREO MIXER, THREE CHANNEL 
STROBE LAMP, XENON 
SUSTAIN UNIT by R. A. Penfold 
SWITCH FOR INDUCTION MOTORS by K. E. Langford 
SWITCH, TOUCH 

826 
740 
103 
162 
586 
798 
750 
263 

522 
594 

100, 320 
750 
540 
194 
21 
672 
263 
680 
40 
586 
826 
802 

89, 320 
482 
654 
242 
410 

TAPE AUTO START by F. G. Royer  396 
TAPE NOISE LIMITER  674 
TEACH-IN *82 EXPERIMENT DECK  664 
TEST SET, AUDIO  321, 400 
THREE CHANNEL STEREO MIXER by D. J. Edwards  89,320 
TIMER, DARKROOM  387 
TOUCH SWITCH and VOLTAGE CONTROLLED CUTOUT 
by C. J. Delmege  488 

TRACER SIGNAL  100 
TRANSISTOR/DIODE TESTER by A. F. Oliver°  190 
TREBLE BOOST by E. M. Terrell  160 
TREE LIGHTS FLASHER, CHRISTMAS  805 
TREMOLO UNIT by M. G. Argent  410 
TRIGGER MAT PRESSURE ALARM by A. R. Winstanley  761 
TVI FILTERS by E. A. Rule  338 

ULTRASONIC DIGITAL RULE 
ULTRASONIC INTRUDER ALARM by E. M. Terrell 

VOLTAGE CONTROLLED CUTOUT 

W HEEL OF FORTUNE by C.). Bowes 

XENON STROBE LAMP by C. J. May 

0-I2V PO WER SUPPLY with OVERLOAD ALARM 
by R. A. Pen fold 

6, 7 5V and 9V PO WER SUPPLY 

GENERAL FEATURES 

742 
32, 46, 99, 102, 196, 198, 597 

110 
53, 193, 196, 348, 698 

53 
53 
193 
53 
193 
53 
193 
193 
193 
196 

263 
12 

410 

528 

482 

626 
122 

Sliding Trays  53 
Solder Holder  698 
Speaker Enclosure  53 

CMOS TAKE CARE by E. Dowdeswell  52 
CONSTRUCTION GUIDE  682 
COUNTER INTELLIGENCE by Paul Young  51, 92, 164, 241, 357, 

413, 487, 565, 606, 663, 736, 817 
DO WN TO EARTH by George Hylton  204, 279, 356 
EDITORIAL  10, 82, 154, 226, 306, 378, 450, 520, 584, 652, 724, 796 
EVERYDAY NE WS  48, 112, 184, 260, 342, 408, 480, 550, 612, 

684, 738, 822 
FLAT SCREEN TV  237 
JACK PLUG AND FAMILY by Doug Baker  22, 124, 202, 269, 320, 

461, 549, 694, 742, 842 
LONG, LONG AGO! by A. Douglas  248 
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MAKING PRINTED CIRCUIT BOARDS by S. DoIlin  36 

OBITUARY  629 

PLEASE TAKE NOTE 
Audio Compressor Mixer 
Car Activated Driveway Light 
Digital Rule 
Introduction to Logic -6 
Signal Tracer 
Three Channel Stereo Mixer 
Two-Note Door Chime 
4-Band Radio 

54, 320, 498. 766 
766 
320 
498 
766 
320 
320 
54 
320 

RADIO W ORLD by Pat Hawker  SO, 114, 183, 270, 345, 
414, 493, 555, 625, 686. 770, 825 

Open line, W.R.C., Collectors Items, Mobile radio  50 
Station identification, RAE., Transatlantic links  114 
Radio Travels, Spectrum pollution  183 
Illegal transmitter, Black Aspidistra  270 

BACK TO BASICS by George Hylton 
I: The Electric Circuit 
2: Telephone circuit and Amplification 
3: More about amplifiers 
4: Electromagnetism 

Break even, Cable TV, Very h.f. extraordinary  345 
Learning Morse, Professional designers  414 
Open Channel Proposals  493 
Summer storms, Satellite confusion  555 
Meteors, Intransigent Valve, Amateur News, CB Interference 

625 
Armchair Travellers, Television News  686 
Lure of Low Power, Technifear  770 
Legal CB, First Radio Club, New Amateur Bands  825 

REMOTE SENSING by S. E. DoIlin  474 
READERS LETTERS  54, 130, 202, 277, 350, 402, 429, 461, 558, 

597, 698, 731, 766, 831 
SEMICONDUCTOR NE WS  253, 353, 426, 498, 552 
SHOPTALK by Dave Barrington  20, 93, 159, 247, 334, 425, 472, 

535, 598, 670, 737, 804 
SPECIAL REPORT  494 

Chip Shop Kits  494 
Electronize Electronic Ignition  818 

YOUNG ENGINEER OF THE YEAR  27 

SPECIAL SERIES 

406, 478, 546, 610 
406 
478 
546 
610 

CIRCUIT EXCHANGE 129, 201, 274, 354, 429, 501, 566, 630 769, 842 
Burglar Alarm, Economical  842 
Burglar Alarm Handbag Protector  201 
Burglar Alarm System  429 
Capacitance Indicator  354 
Chance  354 
Chirping Cricket  842 
CMOS Logic Probe  630 
Crystal Earpiece Amplifier  566 
Diode Polarity Tester  129 
Electronic Fuse  274, 501 
Electric Shock Machine  129 
Electronic Voltmeter  129 
F.E.T. Touch Switch  501 
Hazard Warning Flashers  769 
Heads or Tails  354 
Light Beam Alarm  630 
Logic Probe  769 
Low Voltage ZN414/ULN2283B Radio  201 
Multi-Channel Chaser  274 
Opto-Alarm for Intruder Alarm  566 
Racing Cars  501 
Reaction Timer  769 
Reversed Supply Protection  201 
Signal Injector  201 
Signal Tracer  630 
Touch-on Pilot Light  129 
Touch Switch  201 
Ultrasonic Transmitter-Receiver  129 
Variable Timer  630 
ZX80 P.S.U. Improvement  566 
12 to 9V Converter with Overload Protection  566 
30 Second Timer  429 

DISCRETE SEMICONDUCTORS EXPLAINED by J. B. Dance 
390, 461, 536, 599 

I: The Diode  390 
2: Bipolar transistor and f.e.t.s.  462 
3: Unijunctions, Thyristors, Triacs and Thermistors  536 
4: Opto-Devices  599 

DO WN TO EARTH by George Hylton 
Mains Transformers 
Log, Linear and Other Laws 
Visual Amplifier Operation 

204, 279, 357 
204 
279 
357 

FOR YOUR ENTERTAINMENT by Barry Fox  35, 121, 165, 252, 
330, 403, 490, 561, 604, 68, 758, 810 

Japanese Scene, Talking Clock, Audio Visuals  35 
Time Out, Polaroid Batteries, Light Bulbs  121 
The Spoilers, Distorted Interview  165 

GLOSSARY OF I.C. TERMS (Booklet) 

VEROBOARD 

Perpetual Motion, Information Problem 
Cautionary Tale, New Beginning 
Video Battle, Opto-Electronic Analysis 
Pre-Recorded Backing Tapes, High Speed Video 
Flat Screen TV 
Pianocorder, Energy Saver 
Pacemaker, Talking Memories, Chatter Box 
In The Picture. Teletext, Home Computers 
Inside Story, Times are Changing 

252 
330 
403 
490 
561 
604 
685 
758 
810 

I.C.s EXPLAINED by J. B. Dance  28, 94, 174, 254, 314 
4: Variable Regulators, Timers and Phase Locked Loops  28 
5: CMOS Logic Gates  94 
6: Multivibrators  174 
7: Counters and Decoders  254 
8: Special function i.c.s.  314 

IN MY CLASS by T. R. de Vaux-Balbirnie 
The Fuse 
Checking Diodes 
Soldering 
Taking Measurements 

I CAN'T DO MATHS by George Hylton 
3: Letters and Figures 
4: Bits and Pieces 

INTRODUCTION TO LOGIC by J. Crowther 

26, 119, 182, 606 
26 
119 
182 
606 

544, 608, 
1: Counting systems including decimal and binary 
2: Octal, Binary and Hexadecimal systems 
3: Binary Arithmatic 
4: Transistor as a switch, Boolean Algebra 
5: Switches, Boolean Algebra Rules, Logic Gates 
6: AND, OR, NAND, Symbols and Truth Tables 
7: The NOR gate, Logic Reversal and Logic Circui 
8: Diode Logic, Transistor/Transistor Logic, Logic 

56, 133 
56 
133 

332, 404, 476, 
688, 756, 820 

332 
404 
476 
544 
608 

688, 766 
try  756 
Modules 820 

SQUARE ONE 33, 126, 173, 273, 329, 422, 497, 564, 605, 697, 764, 838 
The Transistor  33 
Circuit Board Mounting  126 
The Circuit Diagram  173 
Circuit Symbols  273 
Circuit Board  329 
Resistors  422 
Non-Polarised Capacitors  497 
Polarised Capacitors  564 
Variable Capacitors  605 
Fixed Value Resistors  697 
Soldering  764 
Abbreviations  838 

TEACH-IN '82 by O. N. Bishop  658, 744, 812 
I-Conduction in Materials and Devices  658 
2-Understanding and Using the VMOS Transistor  744 
3-Semiconductor Junctions  812 

W ORKSHOP MATTERS by H. T. Kitchen  57, 134 
Workbench, Power Supplies, Lighting  57 
Component Buying  134 

SPECIAL INSERTS AND OFFERS 

May 1981  VEROBLOC (Special Offer) 

October 1981  SCHOOLS COMPETITION 

October 1981 

811 
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KS100 
Mini VHF Super-regenerative 
receiver 88-108MHz 9V D.C. 
£5.34 inc VAT 

UK108 
FM Transmitter tuneable 
88-108MHz (not licenceable 
in U.K.) 

£10.06 inc VAT 

KS200 
Mini FM Transmitter 
88-108MHz 9V DC (not 
licenceable in U.K.) 

£7.39 inc VAT 

a KS238 
xi • 

3 Channel Microphone  2.,.  OP: % es?  
operated sound to light,  ,rs.5". • ,dA/li•  • *eV 
300W per channel 240V AC.  

£14.43 inc VAT 

KS240 
3 Channel sound to light, 
output 3. lkW 240V. 
£13.70 inc VAT 

KS260 
3 Channel chase light, 
1KW per channel, 240V AC 

£11.27 inc VAT 

zkAcce, Post 

za k  

LTD 

ELECTRONIC KITS 

10 Channel chase light, 
300W per channel, 240V AC. 

£18.72 inc VAT 

KS452 
Car light indicator, audio & 
visual warning, activated by 
removal of ignition key, 
12V DC. 

£8.71 inc VAT 

tl!N,Nfes  „ KS262 

woN, 'efr 

UK380 
Digital tuning indicator LW, 
through to VHF, variable offsets. 
FM 10.6-10.7-10.8MHz, 
262.5-460-455KHz, 
240V AC. 
£43.47 inc VAT 
UK823 
Car anti-theft alarm, protects 
doors, boot, bonnet & radio 
12V DC. 
£11.70 inc VAT 

KS420 
Digital DC voltmeter. 
999MV 999V 5V DC 

£19.47 inc VAT 

KS272 
6 channel high power VU 
display, 300W per channel, 
240V AC 

£21.29 inc VAT 

UK716 
3 channel stereo mixer, inputs, 
microphone-phono-aux, 
240V AC. 

£26.42 inc VAT 

KS490 
Nicad battery charger, 
10-20-45-100-150mA. 15V 
DC max, 240V AC. 

£9.06 inc VAT 

KS390 
Stereo pre-amp, treb-bass-
midd loundness & volume 
control 16-25V DC. 

£20.23 inc VAT 

KS470 
Sound operated switch, 
9-12V DC 
£11.27 inc VAT 

& Packing, 50p per KS kit, 75p per UK kit. Send 20p S.A.E. for Catalogue of our extensive range 
of kits & cabinets. Trade. Educational & Export Enquiries Welcomed. 

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 
ielephone: HASTINGS (0424) 436004 

c,„:•4„ of y.. 

BARCLAYCARD 

A PROFESSIONAL 
TOOLCASE FOR 
UNDER no 
Designed for the professional Electronics, T.V or 
Instrument Technician who needs to carry a large 
number of specialist tools. 

The T L99 sets a standard as a low cost alternative 
to more expensive cases. 
It offers strength with a practical use of space 
and many other features. 

" 
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• • e„cy 0,; • . 4 .... 
*Ike • • • /*-4 "rd.  % % % 

Oseo,  to 99,0; 44-pie % 
.... 

.4 'no • . 900 6/ c's  ')e/  fu  -% 

'5A s of •-k-Y. 0.. • i, 
EY,  ro 

.60 e • 10,„ ac 6.  
LE 12  'tti-eidcy, fissji  

Features 

• 2 sided Reversible Multi-purpose 
tool pallet 

• Document area 

• 90° opening lock back stays 

• 3" deep ABS lid and base 

• Twin handles with 8 fixing points 
on aluminium frames 

• Burst proof toggle locks with keys 

• Moulded adjustable tray in base 
• Heat sink for hot soldering iron 

Dimensions  TL 99 17" x 12" x 6" split (shown) 

also available TL100 19" x 14" x 6" split 
Tools NOT included. British made. 
Money back guarantee. Allow 7-21 days for delivery 

Tolernan Products Ltd "Wychwood". 2 Abbotts Ripton Road. Sapley, Cambs, PEI? 2LA 
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CONTINUE THEIR SPECIAL OFFER 

m i n i  20 
20ki)./V d.c.  6 6k!..!/V a.c. 

multi meter 
only £19.50 

V 

INCLUSIVE OF POST 

PACKAGE—V.A.T. 

10 00y 
30ov 
loov 
308 
‘08 

_100,;„!, 
sovA 

A r A: 

mits-a r _ 

• 

•  mini 20 
1000 v 

300 ‘r 
100 v 1 V 
30 v 
10 v 

—3 0013mA 

lilA 
- • 100r, 

The Mini 20 is an ideal instrument for the constructor. 

This special offer is a wonderful opportunity to acquire 
an essential piece of test gear with a saving of nearly £10 
on the normal retail price. 

The 26 ranges cover all likely requirements. Operation is 
straight-forward, just turn the selection switch to the re-
quired range. 

RANGES: 
d.c.V: 100mV, 1V, 10V, 30V, 100V, 300V, 1000V. 
a.c.V: 10V, 30V, 100V, 300V, 1000V. 
d.c.1: 50uA, 1mA, 10mA, 100mA, 1A, 3A. 
a.c.I: 3mA, 30mA, 300mA, 3A. 
Ohms: 0-1kii, 101(12, 100kit, 1 
Accuracy: 2%d.c. & resistance, 3 , a.c. 
Dimensions: 105 x 130  40mm 

Movement protected by internal diode and fuse. 

The instrument is supplied complete with case, leads 
and instructions. 

For details of this and the many other exciting instru-
ments in the Alcon range, including multimeters, 
component measuring and electronic instruments please 
write or telephone: 

ai la C e St Instru ments Ltd.  
19 PouL8E R  WALK • LONDON Sw3 6DZ • TEL. 01-352 1897 • TELEX. 918867 

Wheel of Fortune 
Simple P.H. Meter 
LED Sand Glass 
Morse Practice Oscillator 
Door Alarm 
CMOS Metronome 
Xerion Strobe Lamp 
Combination Lock 

Electronic Multimeter 
•Tremolo Unit 
Loop Aerial Crystal Set 
Darkroom Timer 
Tape Auto Start 
Audio Test Set 
Soil Moisture Indicator 
Phone Bell Repeater or Baby Alarm 
Guitar Headphone Amplifier 
Lights Reminder or Ignition Locator 
Intercom 
Digital Rule 
Freezer Alarm 
LED Dice 
Mini Siren 
Modulated Tone Doorbell 
Bench Power Supply 
Car Actuated Driveway Light 
3 Channel Stereo Mixer 
Signal Tracer 
Nicad Battery Charger 
Auto Slide Charger 
Ice Alarm 
Phaser Sound Effects 
Mini I.C. Radio 
Sound to Light 
Guitar Practice Amplifier 
Transistor Tester 
Soil Moisture Monitor 
Audio Effects Unit 
Phone Call Charge Jogger 
Darkroom Controller 
Bicycle Alarm 
TTL Power Supply Unit 

•TTL Logic Probe 
Bedside Radio 
Signal Tracer 
Autowaa 
A.F. Signal Generator 
Auto Phase 

Lights Warning System 
Autofade 
Cable and Pipe Locator 
Micro Music Box 
Simple Short Wave Receiver 
Morse Practice Oscillator 
Slide Tape Synchroniser 
Burglar Alarm 
Baby Alarm 
Chaser Light 
Simple Transistor Tester 
Varicap M W Radio 
Electronic Tuning Fork 
Warbling Timer 
Electronic Canary 
Tremolo Unit 
One Transistor Radio M W LW 
Micro Chime 
Lights Reminder for Car 
Fuzz Box 
Sound to Light 
Weird Sounds Effect Generator 

ZB164  Aug. 81  £27 50 
ZB165  Aug. 81  £22 00 
ZB162  Aug. 81  £5 00 
ZB163  Aug. 81  £10 95 
ZB166  Aug. 81  £6 00 
ZB167  Aug. 81  £6 25 
ZB161  July 81  £18 50 
ZB160  July 81  £13 75 
ZB159  July 81  £32 50 
ZB157  June 81  £8 25 
ZB158  June 81  £5 25 
ZB155  June 81  £4 00 
ZB156  June 81  £10 25 
ZB152  May 81  £46 00 
ZB154  May 81  £3 95 
ZB153  May 81 £  
ZB151  May 81  £45 2 005 
ZB150  May 81  £5 20 
ZB149  April 81  £19 25 
ZB148  April 81  £28 00 
ZB147  April 81  £11 75 
ZB146  March 81  £7 50 
ZB145  March 81  £7 25 
ZB144  March 81  £6 25 
ZB143  March 81  £48 50 
ZB142  March 81  £22 00 
ZB141  Feb. 81  £16 25 
ZB140  Feb. 81  £7 50 
ZB139  Feb. 81  £12 00 
ZB138  Jan. 81 £  0  
ZB137  Jan. 81  £ 

79 250 

ZB136  Jan. 81  £23 30 
ZB126  Nov. 80  £10 35 
ZB127  Nov. 80  £19 00 
ZB128  Nov. 80  £16 85 
ZB131  Nov. 80  £9 00 
ZB132  Nov. 80  £5 00 
ZB122  Oct. 80  £12 25 
ZB121  Oct. 80  £6 00 
ZB123  Oct. 80  £18 25 
ZB124  Oct. 80  £9 25 
ZB78  Sept. 80  £9 50 
ZB76  Sept. 80  £3 75 
ZB74  Sept. 80  £14 75 
ZB80  July 80  £5 50 
ZB83  July 80  £19 75 
ZB84  July 80  £20 50 
ZB86  July 80  £19 75 

ZB63  May 80  £4 00 
ZB66  May 80  £10 25 
ZB54  March 80  £4 00 
ZB45  Feb. 80  £17 50 
ZB44  Feb. 80  £19 50 
ZB43  Feb. 80  £6 00 
ZB42  Feb. 80  £11 50 

Dec. 79  £5 50 
ZZ1314501 Nov. 79  £8 50 
ZB4  Sept. 79  £18 50 
ZB2  Sept. 79  £6 00 
ZB1  Sept. 79  £8 50 
ZB7  Aug. 79  £9 50 

ZB5  Aug. 79  £6 30 
ZB19  June 79  £5 00 
ZB18  June 79  £10 50 
ZB104  March 79  £7 25 
ZB96  Feb. 79  £13 00 
ZB32  Jan. 79 £5 0  
ZB106  Dec. 78  £6 750 
ZB112  Sept. 78  £7 00 
ZB113  March 78  £6 00 

TEACH-IN 82 
All parts in stock. 

List (1)  £19 75 
List (2)  £10 SO 
Special Price List 1 and 2  £.26 SO 

(A further £1 reduction on receipt of Vero Coupon from October issue 
valid only to 30 11 80.) 

A// Prices include Post  VAT 
Callers Please Ring To Check Availability Of Kits 

MAINS IONISER KIT 7013 

This negative ion generator gives you 
power to saturate your home or office 
with millions of refreshing ions. With-
out fans or moving parts It puts out a 
pleasant breeze. A pure flow of ions 
pours out like water from a fountain, 
filling your room. The result? Your air 
feels like fresh ocean air, pure crisp and 
wonderfully refreshing. All parts PCB 
and full instructions En SO. A suitable 
case including front panel, neon switch, 
etc. Available at EIS Sa. 

T. PO WELL 
ADVANCE W ORKS, 
44 W ALLACE ROAD, LONDON NI 
Tel, 01-226 1419 
HOURS Mir  9-5.30p.m. Sat 9-4.30p•mi 

Minimum Telephone Orders £5 00 
Minimum Mail Order £1 00 
Please allow 28 Days Delivery 
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BUY BRITISH-BUY DOUGLAS TRANSFORMERS 

MAIL ORDER FROM TITAN TRANSFORMERS & COMPONENTS 
CENTRAL HALL CHAMBERS, DUNCOMBE STREET, GRIMSBY, SOUTH HUMBERSIDE DN32 

P RI CE S IN CLU DE 15% V. A. T. SE N D FO R O U R C A T AL O G UE 
DEPT. EE 

( 1111111DOUG )IAS 

7EG  V P 

11 011 001P  

12 24V RA N GE PAl 220 240a 

SEC P55355$9O!  MO M S 
0  126 O V  120 

TYPE  amps  gam‘a  P P 
tly  ( 

242  03 015  I TO  040 
213  I  050  1.65  0.07 

i0 
3.9S  1.42 

613  2  i 5  3.46  143 
115  5 2 5  6.06  I 43 
70  6  3  667  i.43 
108  11  4  8.03  1.43 
71  10  5  11.66  1 7) 
1;6  i) 6  9.31  1.90 
17  16  4  11.46  20 5 
115  20  10  13.69  2.05 
187  30  IS  19.13  2.35 
232  40  20  11.61  4 50 
126  60  10  35.55  400 

IS 30V RANGE  PR, 220 2400 

P P 
4 
10 
10 
43 

73 
73 
90 

2 05 
20 
35 
55 
65 
SO 

TYPE 

25 SOV RANGE PSI 120 220 /40V 

TYPE 

30/606 RANGE PSI 120 ,110//40V 

SEC MINIM 
OV /4V 30V  

VOLTS 6  10  0  10 

AMPS  PRICE  17,P 
30Y  60v  4  4 

24  1  0 5  3 30  1 43 
26  2  I  6.16  1 43 
27  4  2  7.86  I 73 
25  6  3  11•70  l• 90 
23  8  4  14.72  2-20 
40  10  5  17.10  2-20 
20  12  6  19 44  2 35 
21  16  8  27.70  2 65 
22  20  10  12 -05  4 00 
89  24  12  37 02  5 00 

mo I 04 SEC am  409 
OV 11V ISV OV 5V IEV 15v 

VOLTS AVAILABLE  1  115  0  " 

TYPE  AMPS  PRICE 
I5v  30v  4 

11 2  1  0 50  2 84 
79  2  1 0  3 29 
3  4  2  6 18 
20  6  3  1 7 9  
21  8  4  8 52 
SI  10  5  10 57 
117  12  6  II 94 
88  16  8  16 14  2 
89  20  10  18 54  2 
90  24  12  20 57  2 
91  30  15  23 63  2 
92  AO  20  33 21  4 

" 
C  nor'% V E TE'!,., 
VOLTS OUT S  25  0  I, 

AMPS  PRICE  P P 
24y  50y  L  L 

02  I  0 50  3 29  I 43 
03  2  1 0  4.09  1 43 
04  4  2  7 65  1 73 
OS  6  3  9 09  1 90 
06  8  4  11 24  6 90 
07  12  6  19.1S  2 20 
18  16  8  12 16  2 55 
19  20  10  27 OS  2 55 
09  24  12  32•44  4 50 

48 90, RANGE PSI /20 220 ,1400 A UT OT R A NSF OR ME RS 240 220  1150 
VA 

PP 
L 
10 
10 
43 
43 
90 
20 
05 
35 
00 

00 

C ASE D A UT OTR ANSF OR MERS 

2404 LEAD IN IISV /PIN SOCKE TOUT 

TYPE  VA  PRICE  P,P 
L  L 

56VV  20  6 60  0 87 
64 W  80  8 43  1.43 
4W  150  10 So  I 73 
69 W  250  13 17  I 90 
67 W  SOO  10 46 2 20  
84 W  1000  30 24  2 55 
95 W  2000 
73 W 3000  SI 83  5 00 

79 67  6 50 

LI NE 

TYPE 

4I5C 
4I6C 
4I7C 
4I8F 

4I9F 
420E 

42IF 

A DJUST ME NT A UT OT R A NSF OR ME RS 

0 

SEC  iliRie ty  ow 16V 411v 
VOL TS 12  48  0  48 

TYPE  AMPS  PRICE  P P 
48v  96v  L  L 

430  I  0 5  4 69  I 43 
431  2  1  7 84  I 43 
432 
433  4  2 6  3  12 94 14 62  2 05 
434  8  4  20 04  2 20 2 45 
435  10  5  28 75  2 65 
136  12  6  36 16  4 00 
437  16  8  39 47  5 00 

I 000000000000000)  65VA - 10 K 

OV  IISV  2200  2400 

TYPE  VA  PRICE 
4 

25  3 90  I 
64  65 80  4 82  1 
4  150  6 21  1 
69  250  754  1 
53  350  9 73  1 
67 83  SOO  II 70  2 

750  13 SI  2 
84  1000  18 31 2  
95  2KVA  34 36  5 
73  3  64 74  500 
57  5  97 85  650 
101  10  179 OS  10 

(IfIg000Q0000001)1151g1001 
0  200  210  2/0  230 240  260 

VA  PRICE  P/P 
[  C 

50  2.31  0.87 
100  3-46  0.87 
200  4.00  1.10 
350  6.26  1.43 
500  6. 74  1.73 

750  8-33  1.9 
1000  11 .64  2-05 

u.  20 

TYPE 

'O WNS Mos ATOP% SAO I I • St III I 4 PA•INS ISOL•IORS SA11 I v SCR .% 

powepiezteg. 
DC TO AC INVERTER 

INPUTT 1  1 ATT 2.• SOO W ATT2 14v DC  00 HO W OUTPUT I I0v or ZI P OR 
340•SONa 
O THER INPUT ANO OUTPUT VOLT 
ALES TO 01101111 
la, CASED WITH SOCKET  EMI 00 

OPEN FRAME  .41 ea 
 CASIO Villa' SOCKET  /a, So 
OPEN  FRAME  t .,1 16  

SOO.. CA M, Willi ill° SO 
OPEN FRAME SOCKIT  

• VAT A 0  7SP P 
A , SOLID STATE DESIGN FOR NiC.r. 
EFFICIENCY ANDREU/44U , STASLE 

W A rDICA'S ST TPTI TY" A rPORT 
A kE PO wEal 

AUTOTAP 
AC VOLTAGE REGULATORS 

AuT TAP 0 oasCsu0E0 Rai FILTER 
C)O  URL AN  TRANSIENT SUPPRESSOR 'PSOP 

FOR  COMPUTERS  MI-E1  SENSITIVE  EQUIPMENT  ANO  ALL 

INPUTS,.  74 • 1.-20.4 so •0142 
OUTPUTS .. . O 4 

Ounn , 'OTHER INPUT AN   vOLT 
AGES AVAIL . ", 
ALITOTAP II 400 VA  03 

SOO VA  me 
V VAT • 0 731 , 
ALSO AvAnABLE AUTOT•Pi 
INPUT VOLTS. 15°6  33 % 
OUTPUT VOLTS t M c 
ALL ENCLOSED IN AN AAAAA CTivf 
CASE  PITTED WITH  ilA  OuTPUT 
SOCKET 
U RGER SIZES AVAILACLE 

>20 )40r mc oorv117 " ." 75S . . :H r l " ra n . 

VA  PRICE  P P 
L  1 

49F  60  840  1 73 
100  9  1  1 73 

SIP  200  13 84  2 05 
52F  250  16 69  2 20 
53F  350  20 77  2 SS 
54F  500  26 03  2 65 
55F  750  36 75  5 00 
56F  1000  47 42  6 00 

••  1404.S 4sor sat oo T RIM CCit  oivittro n ff. 

TYPE  V A  PRICE  P P 
L  L 

243E  60  8 40  I 43  

244F  100  9 76  1 73 
245F  200  13  93  2 05  

246F  250  16 69  2 20 
247F  350  20  77  2 55  
248F  SOO  26 03  2 65 
249F  750  36  75  5 00  

250F  1000  47 42  6 00 

FROM CATALOGUE 82, PAGE 22 

I.L.P. TOROIDAL TRANSFORMERS 

DISCOUNTS . 
5% on C. W.O. orders 
£20 and upwards. 
10% on C. W.O. orders 

or more. 

CATALOGUE 
82 

Send 70p for your copy 
now-64 pages (A4). 
More than 6000 stock 
items from nuts and 
bolts to complete 
computer systems. 
With it we include a 
Reclaim Voucher 
value 70p for 
spending towards 
orders value £10 
or more. 

With secondary OP voltage u19 + 9, 12 + 12, 
15 + 15, 18 + 18, 25 + 25, 30 + .10, 110, 220. 240. 

STATE REQUIRED VALUE. 

SIVA-E7 36; SOVA -El 82;12OVA -ES 92. 

(Prices include rigid mounting kit and V.A.T1 

U.K. C. W.O. orders sent POST FREE 

WE CARRY FULL I.L.P. TOROIDAL 
RANGE AS ADVERTISED. 

ELECTROVALUE LTD., De A EE.12, 28 St. Judes Road, Englefield Green, Egham, 
Surrey T W20 01413. Phone: Egham 33403 (STD 0784; London 87) Tele , 264475. 
Northern Branch 680 Burnage Lane, Burnage, Manchester M191NA. Phone. 0614724945. 

TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 

ICS can provide the technical knowledge that is so essential to your success: 
knowledge that will enable you to take advantage of the many opportunities 
open to you. Study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee coaching 
until you are successful. 

City and Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

POST OR PH ONE TODAY FOR FREE BOOKLET 

M  4 
N To: International Correspondence II 
.  Schools 111 
ll Dept 268P Intertext House. London  ili 
. SW8 4L1.1 or telephone 622 9911  . 

III  Subject of Interest   • 

III  Na me    • 

•  Address    II 
I  Tel*  Arc:  I 
II 
FAMMIIIIMIIIM MII MMEIMIIIIIMMI MM MIIIINIIIIIIMINI MIN J 
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DIY MUSIC Et EFFECTS KITS  
128-NOTE SEQUENCER 
Enables a voltage controlled synthesiser, such as the RE. 
MinIsonic, to automatically play pre-programmed tunes of 
up to 32 pitches and 128 notes long. Programs are initiated 
from the 4-octave keyboard and note length and rhythmic 
pattern are externally variable. 
Kit plus keyboard & contacts  SET 76  £114 09 

16-NOTE SEQUENCER 
Sequences of up to 16 notes long may be pre-programmed 
by the panel controls and fed into most voltage controlled 
synthesisers. The notes and rhythms -nay be changed whilst 
playing, making it more versatile thLn the name would suggest. 
Kit order code  SET 86  LSO 95 

3 —C H A N NEL STEREO MIXER 
Ful. level control on left and right of each channel, and with 
master output control and headphone monitor. 
Kit order code  SET 107  42 

3 — MI C R O P H O NE STEREO MIXER 
Enables stereo live recordings to be made without the 'hole 
in the middle effect. Independent con7rol of each microphone. 
Kit order code  SET 108  £12 54 

6-CHANNEL MIXER 
A high specification stereo mixer with variable input Im-
pedances. Specs given In our fists. The kit excludes some 
SW's—see lists for selection. The extension gives two extra 
channels. 
Main kit code  SET 90  EU 87 
Extension kit  ADN 90  £11 74 

AUDIO EFFECTS UNIT 
A variable siren generator that can produce British & Ameri-
can police sirens, star-trek red alert, heart beat monitor 
sounds, etc. 
Kit order code  SET 105  £13 160 

AUTO WAH UNIT 
Automatically gives wah or swell sounds with each guitar 
note played. 
Kit order code  SET 58  £111 89 

CHOROSYNTH 
A standard keyboard version of the published Elektor 30-note 
chorus synthesiser with an amazing variety of sounds ranging 
from violin to cello and flute to clarinet amongst many others. 
Kit plus keyboard & contacts  SET 100 £114 79 

COMPRESSOR 
Operates as an automatic gain control, with little distortion 
and a compression range of about 30db. Has compression 
level and decay rate controls, and additionally has line and 
microphone inputs complete with mixing controls. 
Kit order code  SET 120  £21 08 

D R U M S Y N T HE SI SE R 

Synthesises conventional and extraordinary drum sounds 
ranging from bass drum through bongos woodblocks & snare 
drums and way on to sea, thunder 4. let-plane whooshes. Can 
de triggered via a microphone (not incl.), by hitting an existing 
drum, or by handclaps and shouts. Requires a -1-12V/OV-12V 
PSU at approx 40mA. 
Kit order code  SET 119  £45 34 

DYNAMIC N OI SE LI MI TE R 

Very effective stereo circuit for reducing noise found in most 
tape recordings. 
Kit order code  SET 97  £14 57 

EXPOSURE TIMER 
Controls up to 750 watts in 0 5sec steps up to 10 minutes, with 
built-In audio alarm. 
Kit order code  SET 93  £311•83 

FU N N Y T AL KE R 

Incorporates a ring modulator. chopper & frequency modula-
tor to produce fascinating sounds when used with speech & 
music. 
Kit order code  SET 99  LIS 08 

GUITAR EFFECTS UNIT 
Modulates the attack, decay and filter characteristics of a 
signal from most audio sources, oroducing 8 different switch-
able sounds that can be further modified by manual controls. 
Kit order code  SET 42  £14 76 

GUITAR FREQUENCY DOUBLER 
Produces an output one octave nigher than the input. Inputs 
and outputs may be mixed to give greater depth. 
Kit order code  SET 98  £10 82 

WICIINGUIS 

VISA 
41,At AKAN 

M1 

MINIMUM ORDER 
VALUE FOR 
CREDIT CARDS 
£5 00 

TERMS  C. W.O., Mail Order or Collection by appoint-

ment. Tel 01.302-6184 (Mon-FrI). 

Delivery Frequently by RETURN BUT 

Please allow 14 DAYS 

Prices are correct at time of press. E. & 0.E. subject to 

•vailability. 

B A SI C C O M P O NE N T SE T S 
Include specially designed drilled & tinned fibreglass 
printed circuit boards with layout charts, all necessary 
resistors, capacitors, semiconductors and potentio-
meters. Most kits include their own power supplies or 
will operate from 9 volt batteries. They also contain 
basic hardware such as knobs, sockets, switches, a 
nominal amount of wire and solder, a photocopy of the 
original published text, and unless otherwise stated, an 
aluminium box. Most parts may be bought separately. 
For fuller kit and component details see our current lists. 
Kits originate from projects published in Practical 
Electronics, Everyday Electronics & Elektor. 

G UI T A R M ULTI P R O CE S S O R 

An extremely versatile sound processing unit capable of 
producing, 'or example, flanging, vibrato, reverb, fuzz and 
tremolo as well as other fascinating sounds. May be used with 
most electrdnic instruments. Meter & some SW's not in-
cluded in kit—see list for selection. 
Kit order code  SET 85  £74 03 

GUITAR O VE R D RI VE 

Sophisticated versatile fuzz unit incl. variable controls 
affecting the fuzz gLallty whilst retaining the attack and decay, 
and also providing filtering. 
Kit order code  SET 56  £111 75 

GUITAR PRACTISE AMPLIFIER 

A 3 watt mains powered amplifier suitable for instrument 
practise or as a test gear monitor. Drives 8 or 15 ohm speakers 
(not Incl. In kit). 
Kit order code  SET 106  £20 SI 

G UI T A R S U S T AI N 

Maintains the natural attack whilst extending note duration. 
Kit order code  SET 75  £13 30 

HEADPHONE AMPLIFIER 
For use with magnetic, ceramic or crystal pickups, tapedeck 
or tuner, ard for most headphones. Designed with RIAA 
equalisation. 
Kit order code  SET 104  £19 20 

METRONOME 
Has a 'tick' rate that can be varied between approximately 
40 & 240 beats per minute. 
Kit order code  SET 118  19 51 

P.E. MINISONIC SYNTHESISER 

A very versatile 3-octave portable mains operated synthesiser 
with 2 oscillators, voltage controlled filter, 2 envelope shapers, 
ring modulator, noise generator, mixer, power supply and 
sub-min toggle twitches to select the functions. A case is 
excludeo, but the text gives comprehensive constructional 
details. 
Kit plus keyboard & contacts  SET 38  £1119 II 

PHASER 
An automatically controlled 6 stage phasing unit with internal 
oscillator. Depth can be increased with extension. 
Main sit code  SET 88  £18 
Extension kit  ADN 88  ET 611 

P H A SI N G U NI T 

A maneally controlled unit for introducing the phasing effect 
at the precise moment required. 
Kit crder code  SET 25  £9 SI 

P UL SE GE NE R A T O R 

Produces controllable pulse widths from 10ONS to 2Sec. 
Variable frequency range of 0.1Hz to 1001(Hz. 
Kit order code  SET 115  £22 21 

P RI CE S IN CLU DE: — 
U.K. post & handling, and VAT at 15% where applicable. 
Overseas cLstomers should consult our current list for 
expdr1 postage rates. Note that Eire, C.I. and most 
B F.P.O. addresses classify as export deliveries. 

LIST 
Send stamped addressed envelope with all U.K. requests 
for free list giving fuller details of PCBs, kits and other 
components. Overseas enquiries for list—Europe send 
50p, other countries send £1 00. 

KIMBER-ALLEN KEYBOARDS 
Claimed by the manufacturers to be the finest moulded 
plastic keyboards available. All octaves are C-C, the keys 
are plastic, slope fronted, spring loaded, fitted with actuators 
and mounted on a robust aluminium frame. 
3-octave £32 43, 4-oct £40 20, 5-oct £411 53. Gold-clad con-
lacts—(GJ - SPCO, GB  DP make-break). GJ 3-oct £14 85, 
4-oct £111 40, 5-Oct £24 X. GB 3-oct £16 78, 4-oct £21 03, 
5-Oct £27 45. 

RHYTHM GENERATORS 

Two different kits—the control units are designed around the 
M252 and M253 rhythm-gen chips wihch produce pre-pro-
grammed switch-selectable rhythms driving 10 effects in-
strument generators feeding into a mixer. 
12-Rhythm Unit  SET 103-253  £65 65 
15-Rhythm Unit  SET 103-252  £511 37 

RING MODULATOR 

Compatible with the formant and most other synthesisers, 
Kit order code  SET 87  Ell 98 

SIGNAL TRACER & GENERATOR 

Allows audio signals to be injected into circuits under test, 
and for tracing their continuity. Includes frequency & level 
controls. 
Kit order code  SET 109  £16 28 

SIMPLE W A VEF O R M C O N VE R TE R 

Modifies a sawtooth waveform to produce triangle and sine 
outputs. 
Kit order code  SET 96  Ell 25 

S M O O T H FUZZ 

As the name implies! Order code  SET 91  £12 45 

SPEECH PROCESSOR 
Improves the intangibility of noisy or fluctuating speech 
signals, and ideal for inserting into P.A. or C.B. radio sys-
tems. 
Kit order code  SET 110  £10 St 

SPLIT-PHASE TREMOLO 

The output of the internal generator is phase-split and modu-
lated by an input signal. Output amplitudes, depth & rate are 
panel controlled. The effect Is similar to a rotary cabinet. 
Kit order code  SET 102  £2O 117 

SWITCHED T O NE T RE BLE B O O S T 

Provides switched selection of 4 preset tonal responses 
Kit order code  SET 89  Ell 211 

T RE M OL O U NI T 

Suitable for use with most electric guitars, organs and other 
similar instruments. Includes speed, depth & by-pass controls. 
Kit order code  SET 118  £11 tl 

T U NI N G FO R K 

Produces 84 switch-selectable frequency-accurate tones with 
LED monitor displaying beat-note adjustments. 
Kit order code  SET 46  £3S 01 

TUNING INDICATOR 
A simple octave frequency comparitor for use with syn-
thesisers where the full versatility of KIT46 is not needed. 
Kit order code  SET 69  £14 83 

VOICE OPERATED FADER 
For automatically reducing music volume during disc o talk-
over. 
Kit order code  SET 30  ES 93 

VOICE SCRAMBLER 
Enables a 'garbled' version of a spoken message to be re-
corded or transmitted. Decoding of message is achieved 
using the same unit or an identical second model. Requires 
a 12V PSU at about 30mA. 
Kit order code  SET 117  £211 3 

7 

WAVEFORM GENERATOR 

Provides sine, square and triangular wave outputs variable 
between 1Hz & 100KHz up to 10V P-P. 
Kit order code  SET 112  £21 SO 

WIND & RAIN EFFECTS 

As the name saysl Order code SET 28  EI 0 55 

EXPORT ORDERS ARE WELCOME 
Postage rates are shown in our lists. All payments 
must be cash-with-order, in Sterling by international 
Money Order or through an English bank—we do not 
offer a C.O.D. service. 

10 % DISCOUNT VOUCHER 
Valid until end of month on cover of this magazine. 
Applies to U.K. C. W.O. orders over £25 00 value. Not 
valid with credit card, export or invoiced orders. This 
voucher and correct payment must accompany order. 
(Voucher code E.E.1N). 

PHONOSONICS • DEPT EE1N • 22 HIGH STREET • SIDGUP • KENT DA14 6EH 
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R1E-FF0111'141 
DENSHI KITS— 
Final offer on kit type SR-3A 

" .... fun and entertainment 
as well as education" — 

(EVERYDAY ELECTRONICS mag.) 

This is the final opportunity to obtain this first-class 
multi-project kit at little more than its 1977 price! 
(Current value over £40). 

Circuits are constructed by plugging the encapsulated 
components into the boards provided, following the 
Instruction manual. Technical details are also given 
concerning each project. The components are used 
over and over again and you can design your own 
circuits too, or use the kit as a useful testing board. 
No previous experience of electronics is requirea but 
you learn as you build—and have a lot of fun too. The 
kits are safe for anyone. 

SR-3A KIT (16+" 10' 21")  £29•95 
Build over 100 projects including 3-TR reflex radio receiver, 3-TR radio 
receiver with RE amplifier, 2-TR reflex radio receiver, 3-TR amplifier for 
crystal mike, 3-TR amplifier for speaker/mike, 3-TB signal tracer, Morse 
Code trainer, 2-TB electronic organ, electronic metronome, electronic bird. 
electronic cat, electronic siren, electronic Dun, 2-TR sleeping aid, high 
voltage generator, discontinuity warning device, water supply warning 
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water 
supply warning device, 3-TR water level warning device, 3-TR photo-
electric alarming device, Morse Code trainer with sound & light, discontin-
uity warning device with sound & light, water level warning device with 
sound A light, electronic metronome with sound & light, buzzer with sound 
& light, wireless mike, wireless telegraph set, wireless discontinuity warn-
ing device, wireless water level warning device, wireless water supply 
warning device, wireless photoelectric warning device, etc. 

All kits are guaranteed and supplied complete with 
extensive  construction  manual  PLUS  Hamlyn's 
"All Colour" 160 page book "Electronics" (free of 
charge whilst stocks last). 

Prices include educational manual, free book, VAT, 
p & p (in the UK), free introduction to the British 
Amateur Electronics Club. 

PLEASE NOTE OUR NE W ADDRESS. 
PERSONAL CALLERS WELCOME. 

Delivery frequently by return but please allow 14 DAYS 

Cheque/P.O./Access/Barclaycard (or 23p for illustrated 
lietrature) to ELECTRONI-KIT LTD., Dept. EE. 

ELECTRONI-KIT LTD. 
388 ST. JOHN STREET 

LONDON, EC1V 4NN (01-278 0109) 

SMIII :P411 SDI, 

Now is the time 
to buy me 
I'm the ideal 
Christmas gift 
and I'm only 
224650! 

It's true! As a special Christmas offer we've actually cut nearly 
£5-00 off the price of 'Speechtime'—the first ever easy-to-build 

speaking clock kit. 'Speechtime's' combination of electronics 
and quartz technology plus clear instructions make it fun to 

bu ild and fun to own—equally suitable for beginner or expert. 

'Speechtime' also makes a great gift to build for someone else. 
Look at these 'plus' features: 

• Accurate to a minute a year  • Adjustable voice pitch 

• Pocket size—approx. Sin.  2}in. k  tin. 

• Grained stainless-steel case 

• Useful in the home or office 

SiliconSpeechSystems 
IA ROwertran Subsidiary) 

SPECIAL 
CHRISTMAS 
OFFER 
£24 50 

incl. of Vat 
& P. & P. 

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., 

1ARCLAYCARD 

VISA 

SP10 3MN 

EASY  ORDERING  BY  TELEPHONE—RING 
ANDOVER  10211)  64155  AND  GIVE  YOUR 
ACCESS OR BARCLAYCARD NUMBER 

Ph vu" allow II 10 28 Days Delivery 

Book 1. 
Book 2. 
Book 3. 

A%%11)11UNCIIN46 
A NIE W SET 

113ASIC 
EILECTIPCNIICS  
This 5 volume set contains over 500 pages. 
Bound in stiff linen. Cover size 81/2 in x 5in. 

Price £10.00 per set (we pay the postage). 

Introducing Electronics  Book 4, Meters/Voltage-dividers 
Resistors/Capacitors  Book 5. Transistor Project Circuitry 
Inductors/Diodes 

The manuals are unquestionaby the finest and roost up-to-date available 
and represent exceptional value. 
This series has been written in a fascinating, absorbing and exciting 
way, providing an approach to acquiring knowledge that is a very 
enjoyable experience. Suitable for industrial trainees, City and Guilds 
students, DIY enthusiasts and readers of electronic journals. 
Each part explains electronics in an easy-to-follow way, and contains 
numerous diagrams and half tone blocks with construction details and 
circuit diagrams for making the following transistor projects: Lamp 
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal 
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm, 

Electronic Organ, Battery Eliminator, Anemometer, Sound Switch, 
Light and Water-operated Switches, Pressure-operated Switches, Light 
meter, Radio Thermometer, Ice Alarm, 

Order now: 
Selray Book Company 
Aspen Copse, 

Bromley. 

Kent BR1 2NI 

I Amount enclosed:   

III Name:   

I Address: 

O U R 10 0% G U AR A NTEE 
Should you decide to return Me w atter 10days exam 
',Immn. your money will be refunded by refurn of nos, 

Please allow 14 DAYS Deliver .• 

EEI2 

850 Everyday Electronics, December 1981 



DO YOU EVER NEED A FEW MORE HANDS?... IF SO 

The new and improved 

MINIBENCH* 
System 

will add a new dimension to your hobby 
PRICE LIST 

E.p E.p 
Minibench Standard model ..  15.95 175 
Deius model with powder coated finish 
and whisper smooth action   17 95 1 75 
De us model with rotating 'urn-table base on 
*ree-standing mount (as illustrated)  32 50 3 00 

Flexi.Arm  12"   4.75  15 
-- 18"  5.50  15 

Lens Attachment - 50mm lens   250  15 
75mm lens   3.25  20 
100mm lens 500  30 

Clip Attachment - Large   2.00 
- Small    1.25 

Light Fitting with  F , Arm   7.50  29 

Transformer Unit mains to I2V IA 
Complete with switch   10.50  75 

Foot Pedal with cable Assv for independent 
jaw operation    12.00 1.75 
Quantity discounts available for orders of 10 Minibenches or 
more please enquire 
We do endeavour to keep prices stable and absorb increases 
by outside suppliers where we can but since this is not 
possible in every case, the prices quoted are subject to 
alteration without notice 
PLEASE ADDRESS ALL ORDERS TO - Pat App for • Trade Mark 

* Just a squeeze to clamp or release circuit 
board 

* Adjustable minimum jaw aperture 
* Jaws flip over for work on either side of 

circuit board 

* Rubber lined jaws for circuit board protection 
ft maximum grip 

* Single wing nut controls jaw attitude and 
friction setting 

* Crocodile clips mounted on flexi-arms hold 
components exactly where needed 

* Crocodile clip can be used as a heat shunt 
* Lens similarly mounted is ideal for close work 

and spotting those solder bridges 

* Flexi arms keep station with circuit board 
* Stove enamelled or powder coated finish 

* Built to last a lifetime , 

NO W WITH 

* WHISPER SMOOTH 
ACTION 

* EXTENDED RANGE 
OF ATTACHMENTS 

SALES DEPT., ABSONGLEN LTD., PO BOX 13, HEREFORD HR1 1EA 

TWO SIDES TO 
YOUR SUCCESS FROM VERO 

sea apes's, sx 

101111111110111011 

... 

111111111111111 

Component side 

I: t: 

Soldering side 

The Low Cost Eurocard Size Microboard 
Fully Compatible with indirect connectors 

and Card Frames to the latest international 
specifications. 

Accepts any Integrated circuit package - 
allows high packing density. 

Screen Printed with island' 
pattern for ease of use - ideal  Address:__ 
for solder and wire wrap 
applications. 
PLEASE ALLO W 28 DAYS FOR DELIVERY 
Vero Electronics Limited. Retail Dept., Industrial Estate, B L  

MMy Access/ arclay N o. is  
Chandler's Ford, Hampshire SO5 3ZR. Tel (04215) 62829 

0-.13.. . .... 4411 

PLEASE  ORDERCODE 
SUPPLY QTY.   

200-222715 

DESCRIPTION 

MICROBOARD 

SIZE 

160 x 100mm 

200-22270E MICROBOARD 160 x 233mm 

PRICE 

£3.47 each  (including 

£5.47 each  VAT & carriage) 

Ven 
Name:. 

EEI2 

Postal Code: 

Signed 

• 
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Tien" lir rh"“ T H Electronics 
for top quality components, innovative kits, 
FAST SERVICE AND LOW, LOW PRICES 

TEACH-IN '82 

£13.50 
Kit of co mponents for parts 1 to 6  £7.54 
Special Price if above hits purchased 
together  £11.1111 

The above kits Include all the components 
specified In the Teach-In 82 projects parts 1-6 
plus sockets for ICs specified. Don't forget to 
send the Vero £1 voucher for a further dis-
count. Prices do not include VAT. 

DISCO LIGHTING KITS 
Each unit has 4 channels (rated at 1K W at 

240V per channel) which switch lamps to 
provide  sequencing  effects,  controlled 
manually or by an optional opto isolated 
audio input. 

011.1000K 
This  kit  features  a  bi-
directional sequence, speed 
of sequence and frequency 
of direction change being 
variable by means of poten-
tio meters.  Incorporates 
master di mmer cont'l £11 II 
OLZ11140K 
A lower cost version of the 
above  featuring  undlrec-
tional  channel  sequence 
with  speed  variable  by 
means of a preset pot. Out-
puts switched only at mains 
zero crossing points to re-
duce radio interference to 
mini mum  Ell• N 
Opt'l Opto Input DLA1 50p 

4,21L, 

* 

VOLTAGE REGULATORS 
Available in 5V, 12V A 15V 
versions. 
78L series 10Orn A pos.  25p 
79L series 100m A neg.  60p 
78 series IA pos.  52p 
79 series IA neg. 5V  75p 

\ k LM317T adjustable 1 •2V-37V 1'5A  E1 SO 

Fed up with your 
old doorbell , 
This KIT should 
cheer you up. 
Our latest kit gives 
you • pleaung three 
note harmonrcally rela-
ted tone sequence 
(NOT • mrcroorocesaor 
controlled bux/I at • toucITI 
of • button 
Based on • new integrated 
circuit this KIT is supproed 
complete with • printed circuit 
board loudspeaker and drilled 
box and re wires only a 9V battery 
and a push-but/on which you ve 
probably already got 
It may also be switched by logic in 
such applic•hons at car alarms. clocks. 
lore PA5Otnv 7:t•ms..e,r,cd ,Tirhee unlit po rn., 

1 °A from •o ur  rand wirer,  (One 
Ceases Supplied complete with Circuit and 
assembly instructions 

IDEAL PROJECT FOR BEGINNERS 

' I , 
ELECTRONIC  DOOR • 

CHINE 

O NLY £5 00  VAT 

th 

Prices no not include VAT. Add 50p PaP + 

15 % VAT to total. Overseas custo mers add 
£1 50 (Europe) £4 (elsewhere). Access and 
Barclaycard welcome. Send sae for price list 
and with enquiries. Shop open: 9-5 (Mon-Fri) 
10-4 (Sat). 

(EE), 11 BOSTON ROA D, 
LON DON, W7 3SJ. 
Tel: 01-579-9794 2842 

D YNI/ T HE R M O ME TE R KI T 

Based on the ICL7126 fa low power version of the ICL7106 chip) and a 
31 digit liquid crystal disptay, this bit will form the basis of a digital 
multi meter (only a few additional resistors and switches are required 
—details supplied), or a sensitive digital thermometer (-50 °C to 
+150°C) reading to 0 1°C. The basic kit has a sensitivity of 200mV for 
full scale reading, automatic polarity indication and an ultra low 

power requirement —giving a 2 year typical battery life from a standard 
By PP3 when used 8 hours a day, 7 days a week.  EIS -50+ VAT 

400V Plastic Case (Texas) 
0  3A TIC2060 

8A TIC2260 
12A TIC236D 
16A TIC2460 
25A TIC263D 

IA with trigger 04006LT 
SA Isolated tab TAAL 22613 
Disc  13p 
Opto isolated triac M OC3020 0 6A/400V 

110p 

YOU MUST HAVE BETTER THINGS TO DO 
getting up to switch lights on when 

it gets dark Our Lamp Dimmer Kit with 
INFRA RED RE MOTE CONTROL will 
enable you to switch the lights on or off 
and set the brightness, at xi push of 
button without leaving your armchait. 
water bed etc Not only will you save 
time but it has also been estimated that 
the savings in shoe leather and carpet 
wear alone would pay for this unit in 
approximately 1 3697 years or more. 

AIL_ 

411p 
51p 
85p 
96p 
1190p 
80p 
65p 

practical us es. especially for the old. 
infirm and disabled It works like a 
conventional dimmer enabling you to 
switch the lights on or oft. or to dim 
them to whatever brightness you re 
quite by touch or remotely using the 
hand-held infra red transmitter When 
assembled it fits into a plaster depth 
box  to  replace  your  conventional 
switch or dimmer with no rewiring 

1011300K Dimmer Kit £14.30 
and MK6 Transmitter Kit £4.20 
We also still sell our highly pop 
ular TD3OOK Touch Dimmer Kit 
at £7.00 and the LD300Ic rotary 
controlled Dimmer Kit at only 
£3.50 iplus VAT  to  above 
plICOO 
All kits contain all necessary 
components and full assembly 
instructions  You only need a 
soldering iron cutters and a few 
hours load 1K W. 

AL_ 

These kits form useful subsystems which 
may be incorporated into larger designs or 
used  alone.  Kits  include  PCB,  short 
instructions and all components. 

MK1 TEMPERATURE CONTROLLER/ 
THERMOSTAT 
Uses LM3911  IC to sense te mperature 
(80°C max) and Oleic to switch  heater. 
1K W  ft 
MK2 SOLID STATE RELAY 
ideal for switching motors, lights,heaters, 
etc., from logic. Opto-isolated with zero 
voltage  switching.  Supplied  without 

triac. Select the required triac from our 
range.  £2.1111 
MK3 BAR/DOT DISPLAY 
Displays an analogue voltage on a linear 
10-ele ment LED display as a bar or single 
dot. Ideal for thermometers, level indica-
tors, etc. May be stacked to obtain 20 to 
100  element  displays.  Requires  5-20V 
supply.  £4.75 
PA M PROPORTIONAL 
TEMPERATURE CONTROLLER 
Based on a new zero voltage switch IC, 
this kit may be wired to for m a burst nre 
power controller, enabling the temperature 
of an enclosure to be maintained within 
0.5°C. Thermistor failure causes output 
to switch off. Temperature range ambient 
to 90°C. 3K W.  £5 55 
MKS MAINS TIMER 
Based on the ZN1034E Ti mer IC this kit 
will switch a mains load on (or off) for a 
preset time from 20 minutes to 35 hours. 
Longer or shorter periods may be realised 
by minor component changes. Maxi mu m 

£4 .5114ii p 

ELECTRONIC IGNITION 
SAVES PETROL 
More and more new cars use electronic ignition to 
give the best performance and economy. Bring YOUR 
CAR up to top specification by fitting the latest TOTAL 
ENERGY DISCHARGE electronic system. 

TOTAL ENERGY DISC HARGE gives all the 
advantages of the best capacitive discharge ignitions: 

* Peak Perfor mance —higher output voltage. 
* Improved Econo my —consistent high ignition performance. 
* Better Starting —full spark power even with lo w battery. 
* Accurate Ti ming —prevents contact wear without 'contactless' errors. 
* Smooth Perfor mance —immune to contact bounce effects. 
PLUS 

SUPER HIG H PO WER SPARK -34 times the energy of ordinary C.D. 
systems 

OPTI M U M SPARK DURATI O N —to get the very best performance and 
econo my with today's lean carburettor settings. 

DESIG NED IN RELIABILITY— with the 'ultimate insurance' of a change-
over switch to revert instantly to standard ignition. 

TEC H NICAL DETAILS 
HIG H EFFICIE NCY INVERTER. A high-power, high efficiency, regulzted 

inverter provides a 400-volt energy source —powerful enough to store 
twice the energy of other designs and regulated to provide full output even 
with the battery down to 4 volts. 

SUPERB DISC HARGE CIRC UIT. A brand new technique prevents energy 
being reflected back to the storage capacitor, giving 31 times the spark 
energy and 3 times the spark duration of ordinary C.D. systems, generat-
ing a spark powerful enough to cause rapid ignition of even the weakest 
fuel mixtures without the ignition delay associated with lower power 
'long burn' inductive syste ms. In addition this circuit maintains the correct 
output polarity, thereby preventing unnecessary stress on the H.T. system. 

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted 
signals caused by contact volt drop, contact shuffle, contact bounce, and 
external transients which, in many designs, can cause timing errors or 
damaging un-timed sparks. Only at the correct and precise contact open-
ing is a spark produced. Contact wear is almost eliminated by reducing 
the contact breaker current to a low level —just sufficient to keep the 
contacts clean. 

IN M O NEY-SAVI NG KIT FOR M at £14.85 
ALS O M OT ORCYCLE T WI N O UTP UT KIT £22.941 Plus II U.K. P.8 P 
All you need is a small soldering iron and a few basic tools — everything else is 
supplied with easy-to-follow instructions. 

FITS ALL 6/12 volt NE G ATIVE EARTH vehicles 

ELECTR O NIZE DESIG N  IMICIAYCAAB 

Magnus Road, Wilnecote, 
Tamworth. B77 SBY 
Phone (0827) 281000 

VISA 

 • 

POPS COMPONENTS 
38 40 Lower Addisco mbe Road, Croydon CRO 6AA.  01-688-2950 

* POPS SPECIAL OFFERS THIS M ONTH * 
P & P 50p. List sent with every order 

* NE W OFFER 3 NE W ETCH RESIST PENS * Fine for very 
accurate work —Med for lines etc. —Large for masking. Special Offer 
3 for Et 20. 

TRANSISTORIZED BLEEPERS—Ideal for winkers, rod and line 
indicators, Hi resistance for continuity testing. Low current 15ma Iv 
6v 1" • I" • i" P.C.B. mounting 90p each. 

RESISTOR PACKS. 500 Full spec carbon resistors. 10 of each 50 
valves £4 50. 

AUDIO CASSETTES C.90 + 5 mins, good quality Bflp each, 4 for 
£2 20 or 10 £5 00. 

CITIZEN  BAN D  PO WER  PACKS.  Square  wheels,  eye-ball 
eye-ball —cased 5 amp continuous, 7 amp surge fully protected 13 .8v 
fused. Limited stock £16 .50. 

POPS POPULAR LINE. Video-R.F. Modulators calibrated channel 
36 (625 line UHF) 9v supply 21 metre R.F. lead with TV Ae plug use for 
video games, etc. £2 50 each or 10 for £18-00! 

MICR O S WITCHES—Pack of three different types £1 00. 
* Lots more bargains. List sent with orders or send sae. * 

tie)04114‘14414:11 Wi ,r: 
Lffssold's new 'L' Series soldering iron — now at a bargain price 
Outstanding performance Lightweight Easy to maintain 
Elements are enclosed in Stainless Steel shafts 
insulated with mica and ceramic Non seize 
interchangeable bits, choose from 
'copper' or 'long life' A very special 
tool at a very special 'direct' price 

Just £5 22 for iron fitted with 3 2mm 
copper bit dust £2 27 for 3 spare 
copper hits 11 6.2 4.4 7i 
A mere  for 
professional spring 
stand! Or buy the 
lot for £10.34 
and save 10%. 

A.. prices lt1G  VAT P teP 
Please allow 14 Days Delivery 

today Send Cheque/P.O. to Lassold. 97 99 Gloucester Road Croydon CRO 2DN 

or phone 01-689 0574 for BarclaycardiAcces , 

'kis)   

J *010) 
LIG HT SOLDERI NG 
DEVELOP ME NTS LTD 
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BATTERIES 

BOXES 

BOARDS 

CAPACITORS 

RESISTORS 

CONNECTORS 

CABLES 

COAX 

FLAT RIBBON 

POTS 

S WITCHES 

RELAYS 

CMOS 

TTL LS 

TTL 

MEMORIES 

SUPPORT 
CHIPS 

LINEAR 

OP AMPS 

COMPARA-
TORS 

A-D D-A 

OPTO 

LEDS 

DISPLAYS 

LCD'S 

TRANSISTORS 

THYRISTORS 

TRIACS 

DIODES 

BRIDGES 

METERS 

ZENERS 

SOLDERING 
IRONS 

IC SOCKETS 

FROM A NE W COMPANY WITH NE W 

IDEAS 

SOMETHING SPECIAL 
AIR WAVES ELECTRONICS INVITE YOU TO 
OPEN YOUR OWN PERSONAL ACCOUNT. 

THERE COULDN'T BE AN EASIER WAY TO 
BUY  COMPONENTS,  ONCE  YOU  HAVE 
OPENED YOUR ACCOUNT, JUST PHONE 
OR  WRITE  YOUR  ORDER  THROUGH, 
STATING YOUR ACCOUNT NUMBER TO-
GETHER  WITH  YOUR  OWN  SECURITY 
CODE NUMBER AND GOODS WILL BE 
DESPATCHED  SAME  DAY  AND  YOUR 
ACCOUNT DEBITED WITH THE COSTS. 

MAYBE YOUR THINKING-YOU'LL HAVE 
TO PAY OVER THE ODDS FOR THIS, BUT 
YOU WILL BE WRONG, ACCOUNT CUS-
TOMERS WILL RECEIVE OUR PRODUCT 
PACKED  CATALOGUE  SHO WING  VAT 
INCLUSIVE PRICES, WHICH WE BELIEVE 
TO BE VERY COMPETITIVE. AFTER ALL 
YOU'RE THE BEST JUDGE AND WE DO 

OFFER SOMETHING SPECIAL. 

IF YOU WOULD LIKE TO OPEN YOUR 
ACCOUNT, THEN PLEASE CONTACT US 
FOR APPLICATION DETAILS ENCLOSING 
JUST A STAMP TO COVER POSTAGE. 

CALL AND SEE US AT OUR RETAIL SHOP. 

AIRWAVES ELECTRONICS 
151  LONDON  ROAD, CAMBERLEY, SURREY 
GU15 3JY.  TEL. (0276) 62949 

MIGHTY NINETY PACKS 
SUPER VALUE PACKS ALL AT 90p EACH POSTAGE 15p 
BUY SIX PACKS AND GET A SEVENTH PACK FREE! 

MN1. 300 a-watt Resistors pre-formed for  MN27. 200 Items,  grommets,  spacers, 
PLC Mtg.  cable markers, plastic screws, sieeving, 
MN2. 200 i, AND a-watt ResistOrs,  tie wraps etc. 
MN3. 100 1 5 2-watt Resistors.  MR28. 20 asstd. fuses. 1r 20mm etc. 
MR4. 50 WirewOund Resistors.  MN29.  75m  equipment  wire,  asstd. 
MN5. 100 metal oxide Resistors. 1%, 2%  colours and sixes. 
and 5%.  M8130. 3 - 2m length, 3 core, mains cable. 
MRS. 12 asstd. potentiometers.  M1431. 12 asstd. trimmer capacitors, corn-
MN7. 25 asstd. skeleton pre-set Resistors.  pressfOn film. Air-spaced etc. 
MRS. 50 asstd. Eletrolytic Capacitors.  MR32. 15 30pf Beehive trimmers. 
M M. 100 asstd. Ceramic Capacitors. Pile.  MR33. 20 coil formers, ceramic, plastic, 
disc, tub and monolytic etc.  reed relay etc. 
MP410. 100 mixed capacitors. Polyester.  MR34. 25 min, glass reed switch. 
Polystyrene. Metall ised, Radial and Axial  M1435. 10 asstd. switches, toggle, slide, 
types.  micro, etc. 
M1111. 20 asstd. Silver Mica Capacitors.  MR27. 10 asstd. audio connectors. Din 
811412. 8 Tantalum Bead Capacitors (useful  phono etc. 
values).  MN311. 1 PCB with triac control IC data inc. 
MR13. 20 asstd.  Transistors.  BC. 2N  MR39. 1 oscillator PCB loads of com-
Series + Power etc.  ponents (no data). 
MR14. 40 154148 Diodes.  MR40. 50 Polystyrene Capacitors. 
MR1S. 20 min. wire-ended Neons.  MN41. 12 BCS4gC (plastic BC10gC)• 
MR17. 2 12-volt Relays. Ex nearly new  MR42. 10 BC107 Transistors. 
equip.  MR43. 10 BC108 Transistors. 
MR111. 3 Encapsulated Reed Relays. 9-12v. MR44. 10 screw fix S.P. C.O. min. slide 
coil. d.-pole and 1.-pole.  switch. 
MII419. 2 24-volt Relays. Ex nearly new 
equip.  MNIS.  35  Assorted  Diodes.  ZENER 
MHZ& 1 240-110 to 12-volt, 100ma Trans- RECTIFIER Signal and Switching. 
former.  MR4S. 200 items 4BA Assorted LANG; 
MR21. 1 240-110 to 24-volt 100ma Trans-  screws, nuts and washers. 
former.  M14411. 200 items 1513A Assorted LANC: 
MP422. 8 -2" Led's with clips. 4 red, 2  screws, nuts and washers. 
yellow, 2 green.  MP4511. 10 14-pin low profile IC sockets. 
M11123. 300 asstd screws, nuts, washers,  MN57. 10 16-pin low profile IC sockets. 
self-tappers etc.  MN5S. 2 ,, CA 723 voltage regulator. 
MR24. 100 asstd. small springs.  MR64. 5 press-to-make min. switches. 
MR2S. 50 assted. Insulated crimps.  M565. 3 BE 245-FETS. 

PLEASE QUOTE NO. OF PACKS W HEN ORDERING 

CHORDGATE LTD. 
75 FARINGDON ROAD, SWINDON, WILTS. 
Tel. Swindon (0793) 33877. Retail shop at atioy• address. 
OFFICIAL ORDERS: SCHOOL, COLLEGE, etc., WELCOME 

M ,NME,i f Ct  (.11  

1.? :r 

It's full of all sorts of exciting possibilities, includinga 
digital barometer. So, if you don't trust the weather 
forecast, make your own. And get it right. 
Like all Heathkits, it contains everything you need, 

right down to the right kind of solder. Unbeatable 
comprehensive assembly manual. Diagrams. Highest 
quality parts. Everything to make a first class profes-
sional job. One you'll be proud of. One that will give you 
far more satisfaction than a ready-made mass- produced 
shop-bought product can possibly offer. 
Because you made it yourself. 

• 

To: Heath Electronics (UK) Limited, Dept I EE 121. 
Bristol Road. Gloucester GL2 6EE. Please send me a copy of your 
new catalogue. I enclose 28p in stamps. 

Name   

Address   

NB: If you are already on the Heathkit mailing list 
you will automatically receive a copy of the latest 
I leathkit catalogue without having to use this coupon. 

You build on our experience 

1-1L'TAT 7- 
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CLASSIFIED 
The prepaid rate for classified 
advertisements is 28 pence per word 
(minimum 12 words), box number 
60p extra.  Semi-display setting 
£.7.24  per single column centimetre 
(minimum 2-5cm). All cheques, 
postal orders, etc., to be made pay-
able to Everyday Electronics and 
crossed "Lloyds Bank Ltd." Treasury 

notes should  always be  sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager,  Everyday Electronics, 
Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London  SE 1 9LS.  (Telephone 
01-261 5918). 

Receivers and Components   

CASES, ABS with p.c.b. slots L& W, with 
aluminium  recessed  cover-panel  to  en-
hance your controls, 150 X 90 x 50mm £1.55. 
196 X 113 X 60mm  £2.05,  130 X 68 X 41 m m 
£1-10, 83 X 54 X 28mm 80p. Cases pressed 
steel  with  aluminium  base and  panels, 
recessed and vented, 102 X 86 X 73mm £1 . 70, 
150 X 61 X 103mm £2.55, 150 X 76 X 134m m 
£3.04, 184 X 70 X 160mm £4.08, D X H X W. 
19-in  Rack  System,  brushed  aluminiu m 
front  panel  with  chrome  handles,  with 
vented  rear  case  including  adjustable 
height chassis. L425 X D250 X HI4Omm, 
assembled  £23.50,  flat  pack  £19.50.  All 
orders plus VAT at 15 per cent+P&P 50p; 
orders under £5. Lists 28p. Industrial and 
Trade enquiries welcome. RELAY-A-QUIP, 
Moat  Lodge.  Stock  Chase,  Maldon  CM9 
7AA. (0621-58686) 24 hrs. 

300  SMALL  CO MPONENTS,  transistors, 
diodes,  £1.70.  7lbs  assorted  components, 
£4.25. 101bs £5.75. 40 assorted 74 series ICs 
on panel, £1.70. 500 capacitors, £3.20. List 
20p, refundable. Post 60p. Optionable insur-
ance  20p.  J. W.B.  RADIO,  2  Barnfield 
Crescent, Sale, Cheshire M33 1NL. 

KWIRMAIL ELECTRONICS 

FRIA.. OPFER 

Super  Bag.  Containing 60 components ma 
Transistors. I.C.s. Resistors. Caps. Diods & Our 
Free Catalogue containing thousands of items at 
unbeatable prices. Please send 45p P&P. 

195 Charlton Road, London N9 81-EL 

TURN  YOUR  SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Hard-
ing  &  Co.,  103  South  Brink,  Wisbech, 
Cambs. 0945 4188. Immediate settlement. 

50 AMP ,100V DIODES £1.85 each, 100 amp 
Transformers, various voltages, from £12.00. 
List: R. Neville, Green Lane, Ellisfield, Nr 
Basingstoke, Hants. 

Software 
ZX81 Temperature  Sensors  (single chan-
nel), £19.50, includes UK P&P. SAE leaflet: 
Cheshire  Micro  Design,  66  Close  Lane, 
Alsager, Stoke on Trent. 

SIXTY-FIVE  ZX81  PROGRA MS.  Listing 
only £4.95, Barclaycard accepted. Includes 
many  games,  utility  programs,  home 
finance,  maths,  chequebook,  plus  more. 
Includes hints'n'tips, from SUSSEX SOFT-
W ARE, Wallsend House, Pevensey Bay, E. 
Sussex. 

Service Sheets 
BELL'S TELEVISION SERVICE for service 
sheets on Radio, TV etc. £1.25 plus SAE. 
Colour  TV  Service  Manuals on  request. 
SAE  with  enquiries to  BTS,  190  King's 
Rd. Harrogate, N. Yorkshire. Tel: 0423 55885. 

Any single service sheet £1 /L.S.A.E. 
Thousands  different  Repair/Service 
Manuals/Sheets in stock. Repair data 

your named T.V. L6-50) with circuits 
£8•50). S.A.E. Newsletter, Price Lists. 
Quotations. 

AUSEE, 76 CHURCHES, 
LARKHALL, LANARKSHIRE 

(0698 883334). 

For Sale 

NE W  BACK  ISSUES  OF  "EVERYDAY 
ELECTRONICS". Available 85p each Post 
Free, cheque or uncrossed PO returned If 
not  in  stock.  BELL'S  TELEVISION 
SERVICES,  190  Kings  Road,  Harrogate, 
Yorkshire. Tel: (0423) 55885. 

SECONDHAND ELECTRONIC TEST equip-
ment  including  oscilloscopes,  generators, 
psu's. NORFAB PLANT AND MACHINERY. 
Telephone Potter Heigham (069-27) 721. 

EVERYDAY ELECTRON KS 1971 (No. 1) to 
1977.  Unbound.  Offers  to  G.  MORGAN, 
2 Mill  Lane,  Grimscote,  Nr.  Toncester, 
Northants. 

Books and Publications 

MUSIC MAKER. Typewriter keyboard re-
places piano type. Amateur organ builders 
send  £1.00  for  your  copy —post  free — 
"Q WERTONIC  MUSICAL  KEYBOARD"  a 
new book by P. G. Roche, to 71 Elmfield 
Avenue, Teddington, Middlesex TW11 8BX. 

PARAPHYSICS JOURNAL (Russian trans-
lations): Psychotronic Generators, Kirlian-
ography, gravity lasers, telekinesis. Details: 
SAE 4in x 9in: Paralab, Downton, Wilts. 

Veteran & Vintage 

1920s  ON WARD  valves,  wireless's  1950s 
portables.  List  25p.  1000s  modern  com-
ponents lists, 25p. Sole Electronics, EE, 37 
Stanley Street, Ormskirk, Lancs L39 2DH. 

Tuition 
PAY AS YOU LEARN. Postal mathematics 
tuition.  CON WAY,  23  St  Luke's  Close, 
Middlestown, Wakefield. 

Wanted 
TELECOM M'S WIRE MAN, 14 years experi-
ence, requires "Earn and Learn" position 
in electronic wiring. Box No 12. 

Miscellaneous 
OSCILLOSCOPE  repair  and  calibration. 
Quick service, competitive rates. W. I. R. 
Electronics, 01-367 6816. 

ORDER FORM PLEASE W RITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Everyday Electronics for   

insertions. I enclose Cheque/P.O. for £   

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

NAME   

ADDRESS   

Company registered in England Registered No 5,3626 

Stod to: Classified Advertisement Manager 

EVERYDAY ELECTRONICS 

Classified Advertisements O W., Room 2397, 
King's Reach Tower, Stamford Street, London 5E1 115. 
Telephon• 01-261 5916 

Registered Office: King's Reach Tower. Stamford Street, London 5E1 9LS 
IRS: "Per word, minimum 12 words. Box No 60p  
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Miscellaneous 
BALLARD'S OF TUNBRIDGE WELLS have 
moved to 54 Grosvenor Road. No lists. SAE. 
All enquiries phone T/ Wells 31803. 

SOLARTRON  386  and  386A  scopes  £60. 
Crysals (various frequencies) 50p each. Pye 
marine band receivers with mains power 
supply £90. AVO RF signal generator (1LF 
135)  £95. UR 54 double screened CO-AX 
25p per metre. A small selection of our vast 
stock of ex-government electronics.  Eng-
land's largest  surplus depot.  Millions of 
items at a fraction of the new cost. P.S.U.s, 
cable, P.C.B.s, transformers, transmitters, 
receivers, sig gens etc, etc. Don't ask what 
we've got —come and see for yourself. But 
come early, it can take a day just to walk 
around  our  depot.  Stock  arriving  daily. 
ANCHOR ELECTRONICA, Eastwood, Notts. 
Tel: Langley Mill (07737) 67281. 

PROFESSIONAL 
DIGITAL STOP WATCH 

* 1100 sec quartz accuracy—lap & total 
times 

* BIG i" Liquid Crystal Display 

* PLUS—clock'calendar—month; date; 
day; hrs; mine; secs 

* Approx 3" • 2i" • I" 

* Consult the clock calendar at any time 
without disturbing the stopwatch timing 

£16 95 V AT & post paid 

H. M. W HEELER & CO. 

15 Hawthorn Crescent, 

Bewdley, Worcs. DY12 2JE 

CENTURION  BURGLAR  ALAR M  equip-
ment, send SAE for free list or a cheque/ 
PO for £11.50 for our special offer of a 
full sized signwritten bell cover to: Cen-
turion,  Dept  EE,  265  Wakefield  Road, 
Huddersfield,  W.  Yorkshire.  Access  & 
Barclaycard.  Telephone  orders  on  0484 
35527. 

EVERYDAY ELECTRONICS P.G.S's 
Drilled 1 5rw m Glastillbris Fry's Rollo, Tinned 

JULY 81  Comb mapon 1001 E1 64 
JULY 81  Xenon strobe lamp £2 75 
AUG 81  Wheel of fortune set of two £3 69 

SEP 81  Model train control £1 56 
CMOS die £1 13 

NOV 81  Electronic ignition £1 SS 
For full list and current pcb's send SAE. Pcb's also 
produced to customers own masters. Trade enquiries 
welcomed. Write for quote. 
C WO Please. Postage. Add 35p postage and packing 
to complete order. Europe 70P 

PROTO DESIGN. 14 ClO WNHA M RD., RA MSDEN 
HEATH,  BILLERICAY,  ESSEX.  CM11  1PU 

Telephone 0268-710722 

PRE-PACKED. Screws, nuts, washers, solder 
tags,  studding.  Send  for  price  list.  A 1 
SALES (EE), PO Box 402, London SW6 61,1 

) 

Build electronic 
circuits vethout solder 
on a Rodei S-Dec 
This has built-in 
contacts End holes into 
which you plug your components 
Suitable tor all ages. Can be used 
time alter time Ideal gilt tor 
students or experimenters 
Full instructions and 2 circuit 
diagrams with each S-Dec 
SeuC:eeO,e cr P 0 to - 
Radon Products, Sep EFEZ 
/IV Mara. CaventrY 
No/Plants 6511 406  US USN plus .40170 59 MO 

THE SCIENTIFIC WIRE 
COMPANY 

PO Boo 10. London E.4. III 531 1541. 

ENA MELLED COPPER WIRE 

SiVG  lib  8 or  4 or 
8 to 29  276  1 50  080 
30 to 34  320  1 80  090 
35 to 39  3 40  2 00  1 10 
40 to 43  475  260  200 
44 to 47  5 90  3 40  2 39 
48 to 49  15 96  958  638 

2 or 
060 
0 70 
030 
1 42 
200 
3 69 

SILVER PLATED COPPER WIRE 
14 to 30  6 50  3 75  2'20  1 40 

TINNED COPPER WIRE 

14 to 30  3 85  2 36  1 34  0 90 

Prices Incl. P h P rat. Orders under £2 add 200. SAE 
for List of Copper/Resistance wire. Dealer enquiries 
w•lcome. 

Registered Office 22 Coningsby Gardens, 

PRINTED  CIRCUITS.  Phototypes;  small 
quantities; artwork (1:1); to your design. 
Glass  fibre  boards,  plain  finish.  Trade/ 
private. Send full details of requirements 
for quotations. Stamp appreciated. G. N. 
SLEE, 78 Derry Grove, Thurnscoe, Rother-
ham 895265, South Yorkshire S63 OTP. 

DIGITAL W ATCH SPARES. Standard parts 
for all LCD watches. Send SAE for full 
list.  Profords,  Copners  Drive,  Holmer 
Green, Bucks. 

DIGITAL  W ATCH  BATTERIES any type 
£1.20 each. Send SAE or 15p with number 
or old battery to DISCLEC Y, 511 Fulbridge 
Road, Werrington, Peterborough. 

ENA MELLED COPPER WIRE.  10 swg to 
45 swg.  S.A.E.  for quotation  by  return, 
cheapest prices. 102 Parrswood Road, Man-
chester 20. 

It's easy 
to complain 
about 

advertisements. 

If an advTehrtei sAedmveenrtti sisi nwgr Sotnagn, wdaer'rdes h Aeureth too rpituyt. it right.  

AS  Ltd.. Brook HouseJorringturi Place, Lui I( i 

ANNOUNCE MENT 

CRICKLEWOOD ELECTRONICS 
LTD. 

A new component force in North 
West London have acquired one of 
Marshalls retail premises and are 
offering 10% discount off all com-
ponents bought accompanied with 
this advertisement until the end of 
1981. You are invited to phone 

01-452 0161 

with any component queries large or 
small, common or rare, for immediate 
attention. 

Cricklewood Electronics, 
40, Cricklewood Broadway, London, N W 2 3ET. 
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BAKER  £69 
50 WATT 
AMPLIFIER 

. • 
4.   . 4- .4. .j. 4j .. • 

Superior quality ideal for Halls/PA systems. Disco's and Groups. T., 
inputs with Mixer Volume Controls Master Bass. Treble and Gain 
Controls. 50 watts RMS. Three loudspeaker outlets 4. 8. 16 ohm. 
AC 240V 112.0V as ailable) Blue wording on black cabinet 

PAKER 150 Watt AMPLIFIER 4 Inputs  £89 
flan' ,,ilil, t'l IN Ili, il I I 11 I Rai I DIMAD R KIT T., to 
build kit 1 .,nir.,I, up Iii .1. N ails .V.' main. Printed Circuit. f 3 
DELUXE MODEL Reads Built 800 watts  £4  
ERE° PRE AMP KIT All parts to build this pre amp. 3 inputs for 

high medium or low gain per channel, with solume control and P C. 
Board. Can be ganged to make multi was ..ltreo Mite,  £2.95 

SOUND TO LIGHT CONTROL KIT MK II 
Complete kit of parts, printed circuit. Mains transformer. 
3 channels. Up to 1.000 watts each. Will operate from 

200MV to 100 watts signal source. Suitable for home  £15 
Hi Fi and all Disco Amplifiers. Cabinet extra £4 50  Post gsp 
200 Watt Rear Reflecting White Light Bulb, Ideal for Disco 
Lights Edison Screw 75 each or 6 for 14.or 12 for f7 50. 

MAINS TRANSFORMERS Primary 240V A.c,  POST 
2500 250V 70mA. 6.5V. 2A  £4.50  f 2 
2500 250V 80mA. 6.3V 3-5A. 6. W 1 A  15.00  12 
3:01.0.5;iO3 25010,1 6.33 6.3iiip C.T  .  £12.00  £2 
3000 300V 120mA. 2 , 6-3V 2A C.T.: 5V 2A  £10.00  £2 
220V 45mA. 6-3V 2A  £2.50  LI 
GENERAL PURPOSE LOW VOLTAGE 
Tapped outputs available 
2 amp 3.4.5. 6. 8.9. 10. 12. 15. 18.25 and 30V  £6.00  £2 
1 amp 6. 8. 10. 12. 16. IS. 20. 24. 30. 36.40. 48.60  £6.00  £2 
2 amp 6.8. 10. 12. 16. 18. 20. 24. 30, 36. 40. 48. 60  £9.50  £2 
3 amp 6. S. 10. 12. 16. 18. 20. 24, 30. 36.40. 48. 60  112.50  f 2 
5 amp 6.8. 10. 12. 16. IS. 20. 24. 30.36.40.48.613 116.00  £2 
hi.. 500mA  £2.00  110p  h 06%'. l00mA. f 1 . 0  80p 
I 2V. 100mA  £1.30  Sep  20V. 40V. 60V. la £4.00  £2 
12V. 750mA  £2.00  11011  12V. 3a  £.3.50  11 
W-0.10V 2a  D M  LI.  10V. 30V.40V. 2a f.3.50  f: 
30V. Sa and 17V-0-17V.  12V. 2a  £3.25  £1 
2a  LI M  £2  20V. la   £3.00  11 

0.5.R. 10.16V. ta £2.50  £1  20-0.203/. Ii   £3.50  11 
91/ la  £3-50  LI  25 0.25V. 2a   £.00  L: 
150 I5V 2a  £3.75  f I  2 of I8V, 6a  £11.00  £2 
30V. 2a  £3.50  II  12-0 I2V.2a  £3.50  11 
30V. 14a   £.30  LI  9V. la  £1.50  809 
34.29.0.29.34V it :imp   £12.00  e2 
TORODI Al. 50-0.30V 4 Snip + 20-0-20V 1 .Anifi  11000  12 
CHARGER TRANSFORMERS - RECTIFIERS 
6 12V 3a  £4.00  £2  6 12V-2a  £100  ilep 
6 12V 4a  £6.50  £2  6 12V 4.  £2.00  Sep 

R.C 8. LOUDSPEAKER BARGAINS 
3 ohm. 6 • 4in., 5in., 7. 4in C I .50 8. 5in. 13-00. 61in 
13.00 Bin. 13.50 10in. 14-00. 12in. 14.50. 
8 ohm 21m. C 1.5o. 3M 11.50 5in. 11.50 Bin. 13.50. 12in. 14.50 
16 ohm 6 • 4in. 11.50. 5in. 11-50. Bin. 13.50 12in 14.50. 
10 • Bin f 3 50.25 ohm 31in, 35 ohm 3m, It • 50 - 
R.C.S.LOW VOLTAGE STABILISED 
POWER PACK KITS 90 100 rnA  Post 75p f 2 • 9 5 
:,•,','„Ue"l'onudn,Ts,„"."n":otrnasnw‘rohr.z:rneir.„tt'dIET.V.c.icrucl.̀,.".,"'‘'Olt'aganeds 
available 6 or 7.5 or 9 or I2V 4, up to 100mA. State soltiu/e. 
PP BATTERY ELIMINATOR. BRITISH MADE  £4 50 
Mains power pack 9 son 4tsi ma gaMlised.  Post 75p  • 
with inerload cutout Plastic case sue 5 a 5 I a 21. Suitable Radio 
Cassettes. DFLU Xl- Switched SIodel 3 6 7, 9V. 400rna £740. 

THE -INSTANT-BULK TAPE ERASER 
Suitable for cassettes. and all sites diem reels. 
A C main. 200'240‘ 
Leaflet S A E  £8.50 !;' 

HEAD DEMAGNETISER PROBE 1540 

2& PCo.l eE. L24E0CVT. DU2C A MmpO. TSOpiRndS leP OSI T 75p   its .  w  0.212in. f 1 75. 2 pole. 240V. 15 Amp  • ..  

Double spindle - 1.75 a 0.16in. Each 
II. 2 Pole, 120V. •5 Amp. Spindle - 
0.75 a 0.2in. Two in seriesw240v. wp  *' 
each Brush Motor. From a Food Miser  • 
240V.  3 Amp  High Speed and 
Powerful Spindle - 0.5 a 0.2511,12.95  CV 
13 :4 R. Motor £4. liarritril Motor Cf. 

ALUMINIUM CRA WS 18 s.w.g. Gadrillad. 4 BAH. riveted 
cornets: 6 x 4 0 211n• £1-44; 8 a 6 0 2110. L1.80; 10 x 7 ....lin. 
12-30; 14 x 9.211n. £3 00; 18 x 8 x 211n. 12.00; 12 3,3 a 2Iin. 
CI • 90; 12.9 . 211n. 19•80: 18 x 10 x 2.1n. /3.20. 
AL! ANGLE BRACKET 6 o 1 0 fla. 25p-  • 
ALUMINIUM PANICS 18 a.w.s. 12 x 12M. 11.50; 14 x 9iii• 
£1.44: it • 40,43p; 12 x 81n. SI•10; 10 x 7in. 98p; 8 x 61n. 72p; 
14 x 3ii.. 72p. 1..i. Sha. 729; 18 x 1016. 11158: 16 x 61n. £1.10. 
ALL-MINI 1 51 BOXER. MANY SIZES IN STOCK. 
4,21 . 2in. il 00; 30201In. 80p; 8 x 4 a 21n. t1 .60; Safi,. 
316 C2•20; 1202031n £2 75; 604031n/1.80; 10,7 x 3In I.A. 

11(41 VOLTAGE. ELECTROI. YTICS  12, 12 350A  COp 

A SOOV  tl.ae  50/500V _1140  32•32/500V .. j 1 .00 
1.-./450V   fibp  220,450V  115p  40.80/500V  £2 

i 0, ;Sty__ 75p  16•324. 32/500V  f 2 

OE LUXE BSR HI-Fl AUTO CHANG E R 
Stelco Ceramic Cartridge  nz 
Plays 12in . 10m.. or 7in records  f20 
A oh, or Manual. A high swains. unit 
240% AC  p„,,  
Sue I 1- • i 1  All 
Alm, c motor board ‘; in  Dyck, 
M ON motor hoard ..... in  /2 

B!amRSii:!aleaPrte er P207 cueing device. 
c   M ilani £2 

G  d Single Plaser 730 SP metal turntable, 
cueing desice. Snake arm. Magnetic cartridge £27.50 post f 2 
BSR. C172. Slim um. Metal Turntable Ceramic 
Head Cueing Device Auto Stop  £20 post £2 
BSR Auto Changer. I tin. Turntable. Budget 
price. Stereo ceramic. reliable unit. 3 sore  f 17.50 post £2 
ISKRA. Disco Deck 3 speed stereo f9.95 .- f 18 pair post free 

Rapid Mail Order 65p minimum postage Callers Welcome, 

Ewell,  Access  Vise Lisle Elp Closed Wed 

Radio Component Specialists 
337. W HITEHORSE ROAD 

CROYDON, SURREY. U.K. TEL: 01-684 1665. 

NO 
BATTERIES 
NO WIRES 

£29.95 
11 R PAIR 
VAT £4 . 50 
P & P £1 -95 

The modern way of instant 2-way communications. 
Just plug into power socket. Ready to use. Crystal 
clear com munications fro m room to roo m. Range 
i- mile on the sa me mains phase. On'off switch. 
Volume control. with 'buzzer' call and light indicator. 
Useful as inter-office intercom, between office and 
warehouse, in surgery and in homes. 
Ako E. M. 2 channel "touch" model £49 .95 per pair 

AT £7 50 - P&P £2 -15. 

NE W A MERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

4: £18.95 
VAT £2 85 
P & P £1 65 

Latest  transistorised  Telephone  A mplifier,  with 
detached plug-in speaker. Placing the receiver on to 
the cradle activates a switch for im mediate two-way 
conversation without holding the handset.  Many 
people can listen at a time. Increase efficiency in 
office, shop, workshop.  Perfect for "conference" 
calls: leaves the user's hands free to make notes, 
consult files. No long waiting, saves time with long-
distance calls. On/off switch, volume control. Con-
versation recording, model at £20 - 95  VAT £3 .15. 
P&P £1 -65. 

DOOR ENTRY SYSTEM 
No house / business / surgery should be without a 
DOOR ENTRY SYSTE M in this day and age. The 
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and ad mit him 
only if satisfied by pressing a re mote control button 
which will open the door electronically. A boon for 
the invalid, the aged, and busy housewife. Supplied 
complete d.i.y.  kit with one internal Telephone, 
outside Speaker panel, electric door lock release (for 
Yale type surface latch lock): mains power unit, 
cable (4  pairs) 50ft  and  wiring  diagram.  Price 
£59 -95  4- VAT 19 -00 + P&P £2 - 58. Kit with two 
Phones 169 -95 + VAT £10 -50  P&P 12 -81. 
PLEASE ALLO W 8-12 D AYS FOR DELIVERY 

10-day price refund guarantee on all items 
Access and Barclaycard welcome. 

W EST  LONDON  DIRECT  SUPPLIES  (EE121 t"e 169 KENSINGTON HIGH STREET. E 3 
LONDON, W8  Tel: 01-937 5548 

EDMUND 
SCIENTIFIC 

ILLUSTRATED 
CATALOGUE 

Write now, 
or visit our showroom 

At last this famous range of 
products is now available in 
the U.K. and Ireland from 
RHEINBERGS SCIENCES 
LIMITED. Over 2000 products 
for industry, education and 
the enthusiast. 

Microscopic 
Accessories 
Magnifiers & 
Microscopes 
Light 
Fibre Optics 
Motors & Pumps 
Infrared Products 
Polarizing Material 
Tools 
OEM 
Solar Energy 
Optics 
Magnets 
Laboratory 
Equipment 

RHEINBERGS SCIENCES 

LIMITED. 

Dept. EE2 

Sovereign Way Tonbridge. 

Kent TN9 SRN 

Tel: 0732 357779 

Lasers 
Photography 
Educational Kits 
Diffraction Gratings 
Holography 
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B.K. ELECTRONICS thQ4P"°frto 
k.st•ecos'  A SOUND CHOICE  srfkics f 

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS 
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY 

STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand 
new, ready built and tested. 
Features: Three digit tape counter. Auto 
stop. Six piano type keys, record, rewind. 
fast forward, play, stop and eject. Automatic 
record  level  control.  Main  inputs  plus 
secondary inputs for stereo microphones. 
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both 
left and right hand channels Output Im-
pedance: 10K. Signal to noise ratio: 45dB 
Wow and flutter: 0.1 %. Power Supply re. 
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual scrcaned leads, all 
terminated with phono plugs 1phono sockets 
provided). Dimensions: Top panel 5i.'zin x 
11 1/4 in. Clearance required under top panel 
21/4in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive 
black and silver finish. 
Price £26.70 + £2.50 postage and packing. 
Supplementary pads for 18V D.C. power 
supply Itransformer, bridge rectifier and 
smoothing capacitor) £3. 

NEW RANGE QUALITY POWER LOUD-
SPEAKERS 115", 12 - and 8"). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12" and 15' 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: - 

15" 100 watt R.M.S. Impedance Sohn' 
59 or. magnet, 2.. aluminium voice coil 
Resonant Frequency 20Hz. Frequency 
Response to 2.5KHz. Sensitivity 97dB 
Price £32 each. f2.50 Packing and Car• 
nage each 

12" 100 watt R.M.S. Impedance 8 ohm. 50 or. magnet. 2. aluminium voice coil. 
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95d13. Price 
£23.70 each. 12.50 Packing and Carriage each. 

8" 50 watt R.M.S. Impedance 8 ohm, 20 or. magnet. 1 aluminium voice coil 
Resonant Frequency 40Hz, Frequency Response to 6KHz Sensitivity 92dB. Also 
available with black cone and black protective grill Price £8.90 each. (1.25 Pack 
ing and Carriage each. 

PIEZO ELECTRIC TWEETERS  MOTOROLA 
Join the Piezo revolution. The low dynamic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 

Type'Er 

Type 

Type 'A' 3in round with removable 
wire mesh. Ideal for bookshelf hi-fi 
speakers. Price (Type 'A') £3.45 
each. 
Type 'B' 31/2 in super horn. For gen-
eral purpose speakers disco and PA 
systems, etc. Price £4.35 each. 
Type 'C' 2in x 5in wide dispersion 
horn. For hi-fi systems and quality 
disco etc. Price £5.45 each. 
Type 'D' 2in x 6in wide disoersion 
horn. Frequency respcnsc ex-
tending down to mid-range (2000 
c/s) suitable for hi-f) systems and 
quality disco. Price £6.90 each. 
Post and Packing, all types, 15p each 
(or SAE for Piezo leaflets). 

Piero Loral Control/Loudspeaker Terminals. COm 
tomes two spring loaded loudspeaker terminals 
wire wound potentiometer and resister network 
All mounted on a smart brushed aluminium plate 
Fits neatly through a 3' ti 3 cut out on rear of 
speaker cabinet Price 0.91 • 20p postage and 
pack', 

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS.  Originally de-
signed for installation into a music 
centre. Supplied as two separate 
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring 
diagrams supplied. Rotary Controls: 
Tuning, on/off volume, balance, tre-
ble,  bass.  Push-button controls: 
Mono, Tape, Disc., AFC, FM (VHF), 
LW, MW, SW. Power Output: 7 
watts RMS per channel, at better 
than 2% THD into 8 ohms. 10 watts 
speech and music. Frequency Res-
ponse: 60Hz-20kHz within • 3dB. 

Matching 3-way loudspeakers 
and csossover 

Build a quality 60 wan R M S system 

*10 - Woofer 

*3 - Tweeter 

*5 Mid Range 

*3-way crossover 

Tape Sensitivity: Output  typically 
150 mV. Input  300 mV for rated 
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Radio: FM (VHF), 
87.5MHz  - 108MHz. Long wave 
145kHz  108kHz. Medium wave. 
520kHz  1620kHz. Short wave. 
5.8MHz  - 16MHz. Size: Tuner  - 
23/4 in x 15in x 7'/2 in approx. Power 
amplifier -- 2in x 71/2 in x 41/2 in ap-
prox. 240V AC operation. Supplied 
complete with fuses, knobs and 
pushbuttons, and LED stereo bea-
con indicator.  Price £23.50 plus 
£2.50 postage and packing. 

JVC TURNTABLE. JVC Turntable 
supplied complete with an Audio 
Technica ATIO stereo magnetic car-
tridge. 
* 'S' shaped tone arm. 
* Belt driven. 
* Full size 12in platter. 
* Precision calibrated counterba-
lance weight (0-3 grms.) 

* Anti-skate (bias) device. Nylon 
thread weight. 

* Damped cueing lever. 
* 240V AC operation, (50Hz). 
* Cut-out template supplied. 
Size  123/4 in x 153/4 in lapprox). 
Price £28.50 plus £2.50 postage and 
packing. 

Fitted with attractive cast aluminium fixing es-
cutcheons arid mesh protective gi ills which are 
removable enabling a unique choice of cabinet 
styling. Can be mounted directly on to baffle 
with or without conventional speaker fabrics. 
All three units have aluminium centre domes 
and rolled foam surround  Crossover com• 
bines spring loaded loudspeaker terminals and 
recessed mounting panel. 
Price £19.95 per kit • 1250 postage and pack 
mg Available separately, prices on request 

12' • 80 watt R.M.S. loudspeaker. 
A superb general purpose twin cone loud-
speaker  50 or. magnet. 2  aluminium 
voice coil. Rolled surround. Resonant fre• 
quency  25Hz.  Frequency  response  to 
13KHz. Sensitivity 95dB. Impedance Bohm. 
Attractive blue cone with  aluminium 
centre dome. 
Price f 16.49 ea - f 2.50 P&P 

B.K. ELECTRONICS NSA 

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY 
* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order only. * Al) items packed (where 
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 
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For personal service visit one of our stores. 
Our new store at Hammersmith is conveniently situated near the end 

of the M4 and the North and South Circular Roads. 
There is excellent street parking on meters a few steps away and 
Hammersmith Underground Station is nearby. Call in and see us soon. 
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CATALOGUE • 
320 big pages packed with • 

•  data and pictures of 
•  over 5.500 items  ,..n• 

• 
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Over 100.000 copies sold already! 
Don't miss out on your copy. 
3n sale now in all branches 
VH Smith 44  price El. 

In case of difficulty check the coupon below 
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send for our new 
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details, order as XH55K 
price £2.50 inclusive. 
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* Same day service on in-stock lines 

4: Very large percentage of our stock lines in stock 
* All prices include VAT 

* Large range of all the most useful components 

* First class reply paid envelope with every order 

* Quality components—no reiects—no re-marks 

* Competitive prices 

* Your money is safe with a reputable company 

On price, service, stock, quality and security it makes 
sense now more than ever to make noun your 
first choice for components every time! 

# • 

r mimmounimmom meno mmeme mmi mam ml 
IPost this coupon now. 
Please send me a copy of your 320 page catalogue I enclose E1 25 
Oncl. 25p p&p) If I am not completely satisfied I may return the 
catalogue to you and have my money refunded if you live outside the 
U.K. send £1 68 or 12 International Reply Coupons 

Name  

Address 
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All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 554155  Sales: (0702) 552911 

.J.J.011/ 2b1 


