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71y LCD DIGITAL MULTIMETRES

SPECIAL PURCHASE - LIMITED PERIOD ONLY AR GSERLESCOPES
6220 Reliable 22 range hand held 3% digit LCD with volt/ohms auto range unit quality scopes for Amateur an
and range signs. 10 amp AC/DC battery warming. lower power ohms range Professional (UK ¢/p 307 £3.00, other £4.00)
Model 6110 Also has range hold. continuity buzzer and improved accuracy All 307 Single trace 10 MHZ SmV 0 5 micro sec. Plus built in
models high quality rotary operation Resolution 0 Tmilli volt 10-Micro amp component tester 6 x 7cm display £158.70
N £42.05 | T3DuaI20Mia Trg o0 Kz sm 05
ua Tig to m! micro secs
6220 1000v DC 02/10A AC/DC 600v AC 2meq ohm Was £55.95 NOW el Ll T e
6110 As above plus 20mA AC/DC and improved accuracv Was £85.95 412-5 Dual 20 MHZ delayed sweep. trig to 40 MHZ Smv
NOW £59.95( 01microsec. 8x 10cm display £402.50
THIS SPECIAL OFFER IS OUAUTY WITH VALUE 512 Dual 50 MHZ Delayed sweep: Single sweep: Detay
Also in stock line Trig to 70 MHZ 5mV.0.1 micro sec. 8 x 10cm dnsglaa
DD601 27 range push button 2A AC/DC £39-95 Options 203/412/512 Viewing hood £6.90
188m 16 range with Hfe checker 10 amp DC push button £43-50 Component tester 203, 412, 512 £46.00
189m 30 range with Hfe checker 10 amp AC/DC rotary  £69:95 Carry case (state model £21.85

Optional Probes (All models) X £7.95 X10 £9.45
X1-X10£12.95 x100 £10.50

GLOBAL SPECIALISTS EQUIPMENT

Generators (UK ¢/p £1.00)
m ' éml 1 H%- 100 KHZAs'weepable h“ncnon generator TTL ?éngem KEITHLEY PROFESSIONAL DI GITA[ ;:2;55?2"',%':‘“-
quare/Triangle. All facilities: Mains !
AOI;‘I Uitra I\Iargiable Pulse Generator: 0.5 HZ-5 MHZ Ever 28,00 MULTIM ETER CHECKERS

UK c/p £1:50

faciity: Mains All feature auto test and
Frequency Counters (UK ¢/p 80p| Model 130, 25 range. Easy to hold and use LCD matching
MAX100 100 MHZ Counter. Battery operated BDngnsOn;:\ag DMM Size7x3.1x1.5 L'I'C 906A plus DC g‘a'v‘a-”
typical. Bench portable LED .00 Ranges
, MAX506 Digit 50 MHZ Hand helg LED £5600 | OCVolts 200mv-1000V 0.5% 100 micro volt LT S p. "N 50
MAXSS50 2 range 6 Digit 550 MHZ hand held LED £97.75 AC Volts 200mV-750V 1% 100 micro volt LTC %07 plus multi band
PS500 500 MHZ prescaler for MAX50/100 £34.50 DC current 2mA-10AMP 1-2% 1 micro amp ﬂf"o"l.'.l',‘g‘;,‘;' ey EaTaey
Circuit Powered Logic Probes Putser and Monitors |UK ¢/p 65p) AC current 2mA-10AMP 2% 1 micro amp tor cutee Tracat (use knith
L;I DTL/TTL/CMOS: 10 MHZ_ 100K ohm: Pulse’ Memory Resistance 200 chm-20 Meg 0.5% 0 1 ohm  £102.35 scope) £95-45
s | LP2 DTL/TTL/CMOS: 1.5 MHZ 300K ohm: Pulse £19.95 =
Fw ) Lra0rLTIL/CHOS sowiz sooonm e wenory | SAFGAN PORTABLE OSCILLOSCOPES
£35.95 Ran
5 . = ge of low cost Dual Trace Scopes mains operated Made in UK to ‘
e Bﬂfr‘%f/c'%szn:‘rf 'L%g:s ;::oiu:gf'ca'es Pins on '0"’:33 00 exacting standards. Available as 10 MHZ 15 MHZ or 20 MHZ. All feature I
= 1 ; 4 (UK c/p £2.50)
1 0P1 Digital Pulse. Single shot or 100pps. £58.50 g?“vlsensnwgza?%ru:::zo Seckbidx(fcm display. (UKiclp §Z.96] £194.35 |
07415 Dual 15 MHZ £20125 !
0 [ ENT VARIABLE REGULATED 07420 Dual 20 MHZ £216.20
SABTH Nlcs EQU PM POWER SUPPLIES Optional probes available (see Hameg above)
New reliable range of DMM's and Mains operated reg
frequenCy computers with those single meter (UK ¢/p £1.9!
extra facilities and competitive 2410/12-0/24v 1amp  £35.00
rices. All battery operated 154 5-15 volt 3amp £44.00 ’ (3 -g -
(supplied). Except 5020A mains 4230/12:0/24v 3amp  £54.00 hd -
Dptional mains eliminators available s
8 DIGIT COUNTERS 0.1 HZ to 10 HZ Res /e
10mV sensitivity to 100 MHZ TVCOLOUR BAR
I %{ a8 LASCAR BENCH MULTIMETER| ) e L rlbn o cops
2 9" J 3% Digit LCD Made in UK: 25 ranges with basic 0.1 e,
86510A 20 HZ-600 MHZ in 3 ,amies accuracy: 2A AC/DC with 0.1. Microamp resolution ;ﬁ‘b%rz’:oa'\‘/d;xc FiMadels
£1134s {100 £85.00 UK <151 00) AT -3
LCG39: 15 patter, -
e ol et AMATEUR/CB Also mote|LM2OO) hand hld madel 2veg onm | LGy vHe1s pers 23112
86108 10 HZ-600 MHZ in 3 ranges KOM6 1510250 MHZ Dip meter 24 AC/DCETC £57.70 (UK c/p 65p MC101 UHF pocket colour  £162-50
5125 35 6ranges £38.50
: SWR3 3-150 MHZ SWR « F/S
BB WHZ1GHZin3ranges (el 2850 LEADER AUDIO RF FM ™. = ~
B e,
FUNCTION GENERATOR (UK c/p £1.00) SWRS0 Twin meter SWR - Power TV GENERATORS =] =
with mains adaptor 1KW max £13.95
5020A 1 HZ-200 KHZ Sine/Square 330 Single meter SWR + P%"as
Triangle/TTC Freq sweep Low
distortion £98.90 110 SWR/Power /FS-10/ lt()?‘w-gs
0IGITAL MULTIMETERS Two LCD 171 As 10 T ter £1450
hand held - one with temperature S 110' Twin meter -

range Also LCD and LED Bench
models

2035A 3'% digit LCD hand 2A AC/DC
20Meg ohm ETC £95.45
2037A As 2035A with -50°C 1o

175 SWR/FS/AE Match
(40 MHZ)

( £13.80
176 As "175 + 0/5/50 Want
power

178 As 175 - 0/10 100W~MOD

AUOID
LAG26 4 range 20 HZ-20KHZ Sine
Square: 5V o/p: Distortion 0 5-1%

le £19.50 £73.60
+150 CTemp range 01 Scal
resolution £109.25 HM20 SWR meter Plus 20’;2\&0"5 High quality mains operated LAG120A § range 10 HZ-1 MHZ_ Sine
20104 3% Digit LED. Auto decimal & | Oplions Touch S hold | 97ange Multimeter 9 equipment (UK c/p £1°50) Square 3V o/p: 0.05-0.8% Max
minus 104 AC/DC. 20Meg ohm etc | Probe for DMM's {Note: SWR-Power ETC to LSG 18 RF Generator (matches Distortion Switched attenuator

£95 45 £14.95 | 144/150MH2) GOMHZ harmsoniesy. IHEx MO £146.00
2015A LCD version of above £108.25 | Battery eliminators Just a selection of a huge range 100mV ofp: + 1:5% accuracy £63-25 LAG125 Low distortion (0.02%)
¢/p 2035/37A 65p: All others £1.00)| (state model)  £5.69 | 7 stock - send for latest lists LSG231 FM stereo generator version of LAG120A Plus ‘Burst’ type

4 including prof | ranges 100 + MHZ ail facilities  £211-60 signals for Speaker test £273Y.B(]

3t05am £139
5108 amg £l7_9§ ALSD STODCKED Range of chassis speakers and kits. microphones and public address equipment accessores etc

AUDIO ELECTRONICS :.""

301 EDGWARE ROAD, LONDON, W2 18N, ENGLAND. TELEPHONE 01-724 3564

POWER SUPPLIES 138 volt Output regulated
q mains operated (c/p£1.00) | DISCOUNTS Smait and large quantity Discounts avaitable for most products for UK and Export Your Enquiries Invited
g -
7

ALSD AT HENRYS RADIO, 404/406 EDGWARE ROAD. LONDON W 57"2"(;:95'(8;\5
OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF Schools, Companies

etc. free on request.

Order by Post with CHEQUES/ACCESS, VISA or Telephone your orde:




TTL 14 4149 70 | LSSY 20 | 4007 1 4561 75 LM1458 40

(TEXAS) 74142 19¢ | LS92 36 | 4008 62 | 4518 42 LM2017 198
7400 91| 70143 250 | LS93 38 | 4009 35 4519 29 LM3900 a“
7401 1" :I,uu 250 tgos 45 | 4010 “0 4520 7 LM390SN 70
7402 19| 74145 70 96 120 | 4011 15 LM3911
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 703 4| TT 9 | LSIOT 43 | 4012 iy | e— o1 =
4013
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 ;:g; :: 74150 8o | LSz % | o 75 |LINEAR 1C's tugg:g ;ig
7406 20/ 74151 48 | LSN3 40 | 4015 6 702 75 LM13600 128
ALL DEVICES BRAND NEW, FULL SBPEC. AND FULLY GUARANTEED ORDERS | 7407 26] TH1S3 45 | LS4 IS | 4016 32 |709C 8 pin 38 M252A A .28
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUR/ | 7408 16 74154 75 | LS122 44 | 4017 4 710° 43 Mm2s3AA 180
P OR BANKERS DRAFT WITH ORDER. GOVERNMENT ANO EDUCATIONAL | 7409 9] 74155 75 | LS123 55 | 4018 s 733 5 Mci303 o
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | 7410 14 74156 75 | LS124 105 | 4019 42 |741 8 pin 14 ucr304p 208
WELCOME. P&P ADD $3p TO ALL ORDERS UNDER £1¢-00. OVERSEAS ORDERS | 7411 20| 74157 45 | LS125 30 | 4020 o1 [747C 14 pin 7 mcistop -4
STAGE AT COST. AIR/SURFACE. (ACCESS orders by telsphone welcome). 7412 20/ 74159 98 | LS126 30 | 4021 70 |748C 8 pin 3
PO | MC1488 62
Export orders no V.A.T. Applicable to U.K. Customera only. Unless ed otherwlise | 7413 24| 74160 60 | LS132 45 | 4022 66 | 753 8 pin 105 \4Crasp .2
VAT all prices are exclusive of CPAT. Ploass sdd 18% to total cost Including P & P. ]’::: i mg; ] tg:gg a o] :g 281'24L-3oon 1:: MC1494 84
We stock m more Hems. |t payes to vislt us. Wa are situated behind Watford Football 17 :S 74183 84 | LS129 38 | 4025 19 |2114L-200 130 MC1498 E17)
@round. Nearest Undow'oAlm I'Bl= Shglonpz V:.-"wd N'wh: ot. Open Monday to | 5, 16| 74184 64 | LSI5S1 39 | 4026 130 (4118-200N 9 ug;ggl z;:
Saturday 9.00 am-0.00 pm. Ample Free Carz Parking space av . 7421 20 74165 62 | LS183 39 | 4027 30 2708 200
- o 4166 55 39 . MC1709 20
POLYESTER CAPACITORS: Axial lead type (Values are in nF) ;:§§ §§ :’mu |:: I[g:se 39 2333 ;; 358&}’ §§2 MC3302 150
400V : InF, 1nS, 2n2, 3n3, 4nT, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 16p; 100n, 150n 7425 28| 74170 168 | LS157 38 | 4030 50 | AY-1.1313A 80 MC3340 120
2007 220n 30p; 110n 42p; 4700 52p ; 680n 60p1 1uF 83p; 242 82p ; 4uT 85p. i b M 7azh 30/ 74172 250 | LS158 36 | 4031 170 | AY-1-1320 228 | MC3360 120
160V : 10nF, 12n, 100n 11p; 150n, 2200 17p; 330n, 470n 30p; 630n 38p; 1uF 42p; 1u5 43p3 242 | 4,09 27) 74173 65 | LS160 41 | 4032 125 | AY-1-5050 o8 | MC3401 52
alp; 4u? Sp. 7428 28| 74174 72 | LS161 41 | 03¢ 195 |AY-1-5081 180 | MC3403 1o
- 7430 16| 74175 T2 | LS162 41 | 4035 95 |AY-3-1270 840 :"‘Cg‘ogﬁ‘ 150
POLYESTER RADIAL LEAD CAPACITORS (250V) Teach-in 81 all parts | 7432 26/ 74176 S5 | LS183 41 | 4036 275 |AY-3-8500 390 | MCF8040
10nF, 15n, 22n, 27n 6p; 33n, 4Tn, 68n, 100n Tpg 150, 7200 10p3 3300, | "lirpye 7433 27| 70177 75 | LS164 48 | 4037 115 |AY-3-8010 620 MKS0398
4700 17p3'680n 18p; 1uf 23p; 145 40p; 22 46p. 7437 27! 74178 95 | Uste5 1as | 4038 110 |AY-5-1224A 238 |MMS303

" 7438 74179 68 | 15166 §5 | 4039 290 |AY-53-1230 430 |MMS387A
ELECTROLYTIC CAPACITORS : (Values are Ir; uF) 500V : 10 92p; 47 78p; 63V :0:47,1-0, 7440 ﬂ 74180 65 | LS170 170 | 4040 58 AY-S1317A 039 NES29

1-5.2-2,3-30p14-7T0p; 8-8, 10100715, 22 12p; 33 15p; 47 12p; 100 1903 1000 70p. 50V : 47 12p; 74181 140 404 NES43
88 20p; mu:!no 3;9; 2200 90p. 40V ; 47, 15, 22 8p; 3300 90p; 4700 120p. 25V : 15, 6°8, ;::; :: 74182 75 t?}l} ;; 40112 :: g:gg:; :’r: NES44
10, 22 8p; 33 9p; 47 8p; 100 1tp; 150 12p; 220 dp; 330 22p1 470 25p; 630, 1000 34p; 2200 50p; | 7444 20| 74184 9% | S175 s | 4043 70 |CA3014 187| NESSS
3300 }:954700 np.“.’V(,%L 47,100 9p; 125 12p ; 220 13p; 470 20p; 680 34p; 1000 27p ; 1500 30; | 7444 %0 ;‘:gg z” LS181 130 | 404a ¢S (CA18 40 NESSS
2200 3300 74p § 4700 9p. 4 90 4046 75 [CA 0
D o T " Si00u 245p. 84V ; 3300 198 ; 2200 130p. 50V ; 3300 154p; 2200 110p. [ 7482 82| 7a00 70 N e T x foatt 1| NESER
40V ; 47004 180p. 25V ; 4000 §2p ; 3300 98p 1 2500, 2200 90p. 15,000 I4sp L7 £ 3213' ;o AL g s RS e R
e - 2 o 4049 30 [CA3028A 120
TANTALUM Bead Capacitors  POTENTIOMETERS,(ROTARY)  OPTO }:23 :z 74193 65 tilﬁi‘ :: 4050 30 |CA3035 235 252:;
38V : 0-1, 0-22, 0-33 15py 0-47, | Carbon Track. 0-25W Log & 0-5W | ELECTRONICS | 5,4 ¢! 74104 75 | (S1os 40 | 4015 7 CA3038 113 | NEsse
0-68, 1-0, 1-5 18p; 2-2, 3-3 18p; | Linear Value, LED» plus clips 7453 16| 74195 5 | LS196 S8 | 4052 70 [ CA3043 275 NES8T
220; 10 28p. 18V ; 2:2, | 80001 K& 2K (Lin. only) Single 29p | TIL209 Red 10 | 7454 16| 74196 65 | (S197 85 | 4053 78 [CA3045 368 | NESTO
:4:7,6:8, 10 18p; 15 36p; | SK-2 MO elngle gang %0 | 1211 Grn 18 | 7460 18] 74197 €5 | LS221 60 | 4054 125 |CA3046 71 NESTH
22 30pi 33, 47 40p; 100 75p.  SK-2 MQ single with DP ewitch 780 | 4000 woilow 18 | 7470 35| oommmmmm | gS2e0  s6 | 4055 125 [CA3048 700e ca18so
10V § 15, 22 28p ; 33, 47 35p ; 100 $5p. | 3K-2 M) double gang 0 | ot Red 14 | 7472 30| 74LS LS243 85 | 4056 120 |CA305% 195 cshen
MYLAR FILM CAPACITORS | gLIDER POTENTIOMETER 2" YellowGrasn 18 [ 1473 30 . - Loats. | & i S 213 saB3z00
100V : InF, 2n, 4n, 4n7, 100 6p; | 0-28W log and linear values 60mm | Square LED 29 7475 ©| Lso2 14| Lzes 0 | 4083 9 |CAa3081 199 SAB3210
18nF, 22n, 30n, 40n, 47n Tp; 560, | §K (2-800K () single gang Top | OCPT1 120 | 7478 30| LsSos 14 L§2‘1 | 4066 36 | CA3080E 215 SG3402
100n, 200n 8p. 470n/50V 12p. 10K 0Q-800K Q dusl gang 110p 8::;3 :: 7480 « LS04 15 LSZgJ :o 4067 399 |CA3000AQ 378 g:;:;;”
MINIATURE TYPE TRIMMERS | Selt Stick Graduated Bezels 400 | p iy G|, ozl L3015 | usam 4 | 400 37 IEANS 130 Fane
4-8pF, 2-10pF 22p; 2-25pF, 5-63pF TiL100 9 p LS 8k | eam CA314 4 TAD100
1003 {0-88pF 3% PRESET POTENTIOMETERS 7483 50/ LS09 15 | S2s9 a5 | 4070 2¢ 3140 N i
FOM - el rizontal 7Seg Displays | 748¢ 82| LS10 15 407 20 |CA3160 9
Vertical & Horlzont LS261  19S TBASS0Q
COMPRESSION TRIMMERS 0-1W 60 Q—5MQ Minlature To | TIL321 C An 5”118 | 7485 08 LS1 15 | | S266 28 | 4072 20 [ICL7108 730 Lo Anat
3.40pF, 10-800F 20p; 20-2500F 28p; | 0-28W 100Q—3-3MQ Horlz 10 | TIL322 C Cth 57118 | 7486 26| LS12 15 | |gp73 99 :g;g 2 IEtZAé’lcc gg TBAGS
100-580pF 39p; 400-1250pF 48p. 0-28W 200 O—4-TMQ Vert 100 | DL704 C Ctn 3799 | 7480 205| LS13 30 | {5079 ¢gp TBABGO
-~ - DL707 C.A. 37 99 | 7490 28| LS4 48 | [3oe) a5, | 4078 60 |ICM7205 120 M
POLYSTYRENE CAPACITORS | RESISTORS: Carbon Film, High | OL747 C.A. -8” 160 | 7491 4 tgts 13 || (&g K :gg; ;: :gmg); 1053 T eiAeD
106F to 10F 893 1-80F to 120F 105. | Stabllty,  Low Noise,  Miniature | FRRSr 50 R 1055 5o LSe35 | L5290 ST | 4gac 65 |ICMiziea 1950/ TDAT004
SILVER MICA: 20F, 33, 4.7, | "hernce 8% ol 1-99 1004 | 37 GraenC.A.100 [Te04 34| LS22 13 L5203 18 | aoss 70 |ICM72i7a  Tes5ITDAI008
6-8, 8-2, 10, 12, 15, 18, 22, 27, 33, W 102-4M7 E24 20 1p TiIL32 Inf. Red 82 | 7495 so| LS26 18 | 'Soen 130 4089 140 | ICMT224 708 ;D:‘M!
39,47, 50, 58, 68, 75, 82, 85, 100, | {w 202-4M7 E12 2p  1p TILT8 deteclor 34 | 7496 45| LS21 15 | reog0  gag | 4093 43 |ICM7555 80 TgAmza
120, 150, 180 15p. 200, 220, 250, | YW 202-10M E12 Sp  4p | Baroraph Red. TAST  120| LS28 20 | 'qaoy gy, | 4094 162 [LF3S o D e
270, 300, 330, 360, 390, 470, 600, | 29, Metal Flim1)0-1M 6p dp | Ton segment 228p | 74100 85 LS30 18 | o g :892 gg ngz ;g Ul
800, 820 21p. 1000, 1200, 1800, | 1% Metal Fliim510-1M 8p  8p LCD DISPLAYS ;‘::O; 5; tggg :: LS366 3 0087 ags tMiO 429 | TLORS
2000 30p. 3300, 4700 60p. - 1004 price applles to Resistors of ' 3 Diglt 550p .’"87 32 Ls37 16 | LS38T 37 | 4008 8 [Um3o1a 26| TLOTICP
E APACITORS : sov | °7ch vatue not mixed. el 7500 | 74000 35| LS38 16 | LS388 90 | 4090 95 |LM30RT 95| TLOT4CN
CERAMIC C CITOR & Digit 50, & :
U30F lo 1o 4p: 20 (0 1000 Te. |y gi3_or 113 gus end amoks R R e
— : o 7411 55| LS4
EURO BREADBOARD £5:20. | detector575p. Sochetfor above 40p. - 74112 170 LS47 40 tgg;_sl ;: 4411 695 [LMM‘ 45 TLOS4CN
was SWITCHES 74115 88| LSS1 15 4412 300 |LM33¢ 54 UAA1ITO
sseiev:,, | foElSiAmy et Wit G iow g MR HEE e
o 0 S
BV, 1808) gp | 1003 © 23e JADpejon. 185 | DPOT o762 75| LSts 28 | LSa 1a0 | asc2 %0 |Lmass ay3 XR2206
woomee B oan morST" o s Cimdowlaw B ligm g uiuen  BEA
74 5 5 28
SBVA IRl \esh - x PUSH BUTTON | 3P changeoverstp | 74123 50 3T 30 | o | 4308 265 |LM3BIN 148 ZN423
1A TO220 Plastic Casling . Latching or SPST onjoft  84p | 74125 42| LS8 24  CMOS 4510 68 |, LM382 128 ZN424
BV 7805 Sop 7905 S5p Momentary. DPOT 6 tags 750 | 74126 40| LS83 50 | 4000 14 45N 68 [LMass 140 7 a2ee
12V 7812 S0p 912 S5p Y SPST C/Over 99p | DPDT c/ofl  88p | 74128 42| LS85 70 | 4001 14 | 4512 75 |LM38s 0
18V 7818 S0p 7915 55p 4 DPDT C/Over145p | DPDT Blased 148p | 74132 43| LS86 3 | 4002 14 4‘;:; ::g mx; 1:2 g::ggf
ok e o e SWITCHES Minlature Non-Loching iy SO ol o PO N Il X, & s, MNAEEC
100mA TO92 Plastic Casing Push to Make 18p Push to Bresh 200 | v gngistors | BC212L 10 | BF451 35 | OC75/T6 50 | ZTX314 28 | 2N4oss 18
BV  78L05 30p  70L05 60p ROCKER; SPST on/oft 10A 250V 2 | AC125 3s | BC213L 10 | BF%94 30 | OC81 30 X326 30 | 2N4os1/2 10
eV 78L62 30p - ROCKER: HHluminated DPST AC126/1 23 | BC214 10 | BFR30/40 23 | OC82 130 ZTX341 30 | 2N4427 [
8V 78L82 30p - V4 Lights when on: 10A 240V 05p | AC128 25 | BC214L 10 | BFR&1 23 | OC83/84 40 | ZTX500 14 | 9N3850 1
2 78012 30 L2 80 ABLE STOP) 1 pole/ | AC141/2 30 | BC236 10 | BFR79 23 | OC140 110 | ZTX501/502 15 | 2N48T1 »
12v L12 30p [ ROTARY:(ADJUST ABL )1 p
18V 78L15 3o 70L18  e0p 2-12 way 2p/2-8W, 3p/2-4W, 4p/2-3W.  45p | AC1T8 23 | BC237 14 | BFR80/81 24 88;8/1 :; ”&w ;: 2N5172 1
s 8 Lt oosssvsa, | mOTARv.am eV AC.4Ame s | RTINS 1 BCKIB 1 B R THP M I Dw
LM300H 170 LM32IN 270 550 5 0 | Tip2ga 38 | ZTxss0 25 | 2NSI81 ¢

s /e 13 | §EXes ] TiP29B ¢ | 2N697 23
BFX85/86 28 5
BFX87/3 20  TIP20C 00 | 2N69s “ ::::;’: ::

LM305H 140 LMT723 35 78HG 5A +8V ” 3 ]
LM30SK 135 TAABS 58 to +25V 800 | DIL BOCKETS (Low Profile - Texas) ACY28 Z:

LM317K 350 TBAG25B 75 7T9HG 5A —225 | B pln 8p; 14 pin 10p; 18 pin 10p: 18 pin 16p; | ACY3S
LM323K €25 TDA1412150 to —24V  830p 20pin22p:24pin 239;28 pln 28p; 40pin Mp. | ADNIE 79 i i LY PR WL S Nsez 734
KSONS VARIABLE DIODES | IENERS | SCRe AF1 " BFYSs 32 | TIPIA 48 | 2N708 19
.(,:‘A‘l:‘AC?TORS = fAm 22 | Range 2v7 to | Thyristors 40 BFY84 35 | TIP3C 5§ | 2N918 33 ;gff;"’s ::
Diicon 0 2 385pF with BA100 1B | 30V 400mW | 14900V ]’: g:;?o 133 ;:;g;é :: ;misg}? .: 25C495/6 70
100300F 2200 §ONTONN pey | BYAE W | Renoe U310 | 3alssey 1 Bsxao 20| TIEWA &5 | aMnUs W RCHT 1o
; 1 2
siBatDive O 201 e i el P ) Y H BoveeA o35 | TiPa4A 74| 2Nzziga 28 | 2SCY308 150
4S11/DAF  185p o o R oy oM B DI ARy 12 BU205 190 | TIP34C a8 | 2N2220A 26 | 25C1307 220
Dlal Drlve 4103 50,706 10 15 ° OA47 12 | ————— | sA/800V 12 BU208 200 | TIPISA 160 | 2NZz2A 28 | 2SC1440 35
61/38 1 B 50e | amp CR N olgE 1A 10 E421 250 | TIP3SC 188 | 2N2222A 25 | 2SC1678 140
Drumedmm S99 100 150pF  382p OAST - Nt ] Dlods WS R 12 MDBO0O1 250 | TIP3SA 170 | 2N2389A 17 | 25C1923 80
0-1-3650F  350p ‘L'3x 310pF 725p OAss 16 | | 12a/8 12 MJ400 150 | TIP36C 48 | 25C1048 228
00 2368pF 435p 00-3 x 25pF $75p OAs0 8 | BRIDGE Y 8 » M9 115 | TIPHA 28 | 25C1953 90
e = AN & | mEcTiFiRs | It 13 sl 30 Miggss 90 | Tipare 2| asciesr
TIPa2A 60 | 2N2004/7 20 | 25C1989
pmeacenr covs e | A 1| ohieced | AR glsais o Wi RS 8w g SEE W
Rangs 1 to 5 B, RFCT(19mH)160p OA202 8 | 1a/t00v 22 | Cl0SD 38 g JE2055 9% | Tipjoo  e0 | 2N30S3 20 | 28C2029 200
RLY; BC1488 10 MJE0SS 70 17
Rd., YI. Wht.i22p IFT 13; 14; 18; INot4 4 Ticas 24 121 99 | 2N305¢ 58 | 25C2078 175
6-7B.Y.R. 110p 18,17 = 120p INots B | 1A/200vV 28 | g g 29 | BGl4BC 10 MPF102 66 | yip1az/7 120 | 2N3055 48 | 25C2091 88
1.8 Green 1505 IFT18/1-6 1350 INGO1/2 B | 1A/400V o Reign 3 MPF103/104 38 | T1p29ss g0 | 2N3442 140 | 25C2314 48
1:9 Green 20 free (HeD TIC7 35 | BC1e9C 10 MPEIRS 38 | 1\p N 25C2166 185
T'1t05B..Yl, IFT18/485 152p INGO3 8 | 1A/800V i IP3055 80 | 2N3663 15 | 2SC
Rd., Wht. 1505 TOCH 125 INGOU/S & | 24/50V BC1S3/4 27 | BDOOGA 83 | MPF106 48 | Tise3 32 | oN3702/3 10 | 29C1670 190
BE el va He i e I iNdoos/7 T | / TRIACS BC157/8 10 | BDYS8 180 | MPSAOS 25 | TiSqas 45 | 2N370495 1l 2sp2ae 18
AV B el o et I e (e (NGs 4 | RARONV 3A/100V 48 | BC15¢ 11 | BF115 35 | MPSA0E 25 | niooos INatoerr 19| aN1zs . f2
Bl LRl kg (Sis s | 2are00v 3A/400V 58 | BC160 43 | BF167 29 | MPsat2 32 | T1308 3 | Besase’ 10 Snien 118
T s fdos 117 3 ao ooy 18 | 2are00v sA/100V 60 | BC167/8 10 | BF180 3| MPSAss 30| TIS%) o | Ao . DA sosti 5
Sde el #A1J0V 8A/400V 49 | BC169C 10 | BF194/s 12 | MPSAS6 30 2 d
clad plain | clad boards 3A/400V 18 | /100 VK10t0 80 | 2N3TT 17¢
. Hen Aty i1 | smably sa/e00v 195 {BC170 15 | BF19s/7 12| MPSat0 28| VKIBO, 50 28300 (0
;e R AL LU Aoy se | YoAj200v 25 | 12A/10v 78 iBCIT2i3 41 | BFive/9 1§ | MPSUoS  s5 vEaE ‘38 |
IR 2D X e B 10A 345 | 12A7400v 82 | BC177/8 120 | BF200 38 | 0C23/26 170 F 75| 2N3T8 270
x 3§ 8p | x 121509 | 6AM00VSOp | VOA/60OV M5 | io4Gsc0v 135 | aCile/st 20 | BF224 24 | OC2s 130 [ YGGAF - 96 | 2N3s19 22 |
!xx $”  95p 78p | S.RB.P. ——————— | BAnov 1B | qeajtoov 903 | BCis2j3 %o [ BF2¢4is 28 | OC38/36 25 | VKBIAF 405 | 2N3sz 43
3 x :7,, ’:‘9 ip | 95x8 9% Ss | 18A/400v 105 | BC1s4 = 10 | BF244B 30 | OCA1/42 120 ZTX107/8 11 | 2N3822/3 65
A 0 4280 o= | Fervic Chio- ss | 25A/400v 185 | BCiSZL M0 | BF256 35| 0ca3 ss | ZTX100 19 | 2N3866 80
t. of 900 pins  Sop { /OIS 25A/800vV 295 | BC183L 10 | BF257/8 32 | OCes 120 | ZTX300 13 | 29N3903/4 [ 18
Spot Face Cutter 118p | Anhydr, 195p | o1  Electronic | >~ 25A/1000V 480 | BCle4L 10 | BF250 35 | OC4s 40 | ZTX301/2 16 | 2N3905 15 |
Pin Insertion Tool nydr 199 | Books and | DIAC 30A/400v 525 [ BC187 26 | BF2T4 42| OCro/71 40 | ZTX303 25 | 2N3%0s 17 | 40603
1620 | Dalo Pen%0p | Magazines ST2 25 ' To8000D 120 | BC212/3 1o | BF336 0| O0Crz/14 %0 | ZTx3o4 17 ' 2Na037 48

N
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BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how

dekghted 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
W Texas Instruments TMS
1000 microcomputer
* Comprehensive kit
manual with full

circuit detalls

Ready built version also
available. Special offer price

£1 5.95 incl. p&p.

Plays 24 weli-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

Y All programming retained is on chip ROM

% Fully guaranteed

Ideal present any time

TMS 1000N 2t

~MPOO27A Micro-computer chip available separately
#f required. Full 24 tune spec device tutty guaranteed.
Trws uneque chep can be used not only for eleCtromic door chimes

but for other projects requirmg musical output e
CarHorms  Mumcsi Boxes  Alsrms Cesioeipis oo

Frpeen lekiswew 04 05
or3tor£12.50 incl. p&p.
. ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY
-———______—-
Please send me: AR L
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X
NAME

ADDRESS

I enclose cheque/PO value £ &
or debit my ACCESS/BARCLAYCAR_D account no

1 » S— L s N— -l e > -4 1 d—d ] .

Signature Py

CHROMATRONICS

AU

firm for Speakers

Just will bring you the latest Wilmslow Audio

80 page catalogue 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 #

(4 y‘T G
= 1 == 8
(s iy

35/39 Church Street, Wilmilsow, Cheshire SK9 1AS

@w

o "~
m Lightning service on telephoned credit card orders! ; e I

”;‘-*_‘72
Onty 60p

Citiz ang

= '
NEWCOMERS ST ART HEI&.
HOW TO BUY AND INST1("I\BUY

A CB RIG. WHICH RIG A
IN OUR UNIQUE CHECK .

SPECIAL MULTI-RIG REVIEW.
N

b,

i }KPQGEAZlNES ARS

0, MQT‘_\Q\\IING— AWAY
N R, H OF CB Rigs IN

‘Q\E’b&naz

Everyday Electronics, December 1981



YRapid
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The Rapid Guarantee

TTL (7413 24| 7442 407480 45 (74107 30 (74155 60 (74177 7S
7414 35| 7444 857482 70 (74103 32 74156 60 (74179 65
7400 117418 25| 7446 50 (74121 20 (74157 43 |74180 65
7401 117417 2517447 75 (74122 4574160 60 /74181 138
7402 127420 15| 7448 25 (74123 48 (74181 80 (74182 75
7403 147421 20| 7450 180 (74125 40 (74162 60 (74190 70
7404 14(7422 20/ 7451 28 (74126 40 (74163 60 (74191 76
7405 17| 7427 287453 45 |74132 40 74184 60 (74192 70
7408 26 | 7428 287454 40 [74141 €5 {74165 60 74193 65
7407 26 /7430 157460 30 |74145 65 |74167 130 (74194 70
7408 157432 25| 7472 35 (74147 100 {74170 185 |74195 83
7409 187433 27(7473 5674148 75 (74173 60 (74196 &3
7410 147437 27| 144 45 (74150 7574174 6% (74197 ©
7411 20/7438 277475 120 [74183 45 (74175 70 (74198 95
7412 20 | 7440 1717476 30174100 80174154 75 (74178 55 (74190 9%
Ls TTL |LS21  15[LS76  20/LS123 55 /LS160 42|LS197 @AILS383 100 |
|Ls! 18{LST6  20/LS125 30 |LS161 42 |LS221  e0LS365 38 |
Lsoo  13|LS26  18[LS78  24/LS126 30 |LSt62 42 |LS240 %0 [LS3s6 33
LS01  14[LS27  15[/LS83  50/LS132 45 /LS163 42 |LS241 80 |LS367 38
LS02  14/LS30  16/LS85  70/LS136 30 [LS164 50 [LS242 80 (LS368 SO
LS03  14/LS32  18/US86  25/LS138 35 [LS165 120 [LS243  85/LS373 30
LS04  15/LS37T  18/LS90  35|LS139 35 LSis6  BS|LS2ad  0LS3M4 g0
LS0S  15/LS38  16{LS92  33[LS145s 75 |LS170 970 [LS245 920 |LS375 SO
LS08  16/LS40  18/LS93  35/LS147 160 [LS173 70 LS247  75(LS37T %0
LS09  16/LS42  38/LS95  45(LS148  95(LS174 60 |LS251 40 [LS3ITB 70
LS10  16/LS47  40/LSp6  110[LS151 40 [LS175 60 |LS257 48 |LS3%0 75
LS11  18lLSe8  80[LS107 45/LS153 40 /LS190 S55/LS258 45 (LS393 7%
LS12  18/LSS1  18[LS109  30/LS154 1920 |LS191 55 {LS259 95 [LS399 220
LS13  25/LSSS  30/LS112  I8|LS155 45 |LS192 55 /LS266 25 |LSS541 138
LS14 OI‘LST:! 25/LS113  30(LS156 45 [LS193 60 [LS273 %0 {LS6T0 175
LS1s  13/LS74  25/LS14  30/LS157 35 [LS19s  So[LS2719  se
LS20 15/L875  27/LS122  42/LS158 36 [LS196 0 [LS283 48
cmos 4017 45[4036 285 |4055 115 4082 20 | 4502 70 (4529 150 |
18 60,4039 295 4059 480 (4085 05 (4503 50 (4532 95
4000 144019 35 (4040 55 | 4060 05 {4086 €5 4507 33 (4534 498
4001 134020 60 /4041 75 |4063 90 (4089 140 (4508 200 {4538 110
4002 14/ 4021 054042 55 | 4068 35 [4093 38 4510 65 (4543 190
4006 054022 70,4043 §0 (4067 395 (4094 140 |4S11 50 (4549 380
4007 17| 4023 184044 65 4068 18 | 4095 90 (4512 70 (4553 295
4008 $8 4024 404046 70 | 4069 10 |4097 340 [4514 180 | 4555 43
4009 304025 194047 70 4070 18 |4098 05 (4515 180 (4556 48
4010 3514026 94 (4048 55 (407t 10 (4009 95 (4516 78 |4559 3%
4011 144027 30/4049 28 |4072 19 (40106 S0 [4518 45 /4560 130
4012 174028 $54050 28 4073 20 (40109 100 [4520 70 |4584 45
4013 304029 75 (4051 50 4075 20 (40163 100 (4521 200 [4585 v
4014 04030 354052 70 {4076 60 (40173 100 |4526 10 /4724 140
4015 604031 170{4053 80 (4077 25 (40175 100 |4527 %0
4018 3014034 17014054 116 '4081 18 140193 120 4528 75
LINEAR |CAB160E 100)LM3s3 $0|LM2917 200 NES66 150 TDA1022 560
CAB162E 450|LM377  150/LM3%00  S0(NES67 150 TDA1024 125
709 40| CA3189E  290| LM380 30/LM3909 70| NEST 425 TLOTY a5
741 14[ICL7106 790/ LM381  120(LM3914 200 RC4136 90/ TLO72 73
748 35(ICL8038  320(LM382  920|LM3915S 200 | SN76013 176 TLOB1 30
AY-1-0212 680/ ICM7555  80(LM386 80(LM13600 120 SN76018 150 TLOS? 70
AY-1-1313 870! LF351 4S/LM387 120/ MC1310  150|SN76477 150(TLOB4 %0
AY-3-1270 840, LF353 05/LM393 100 MC3302 150 TBAG41B11 | XR2206 300
AY-3-5910 700/ LF356 90 (LM709 40/MC3340 13§ 250 (ZN414 100
AY-3-8012 625 | LM10 395 LM710 S0/NES1S 270/ TBABOO  80|ZNe23 195
8238‘8 ;o LM301A  25|LM725  350|NES28 225/ TBAG10 95 ZNe2d 135
308 0[ LM311 70{LM733 75| NES31 15¢| TBAS20 30
Axes s M 58| T el auy|ZNazsE 380
CANMAQ | |LM318 85/ LM741 14[NEsaa qus| L AONET 0| ZNAZEE 330
175 | LM324 40! LM747 78| NESSS 1775 A 1004 300 |ZN42TE 850
CAJ30E 90 LM339 50/ LM748 I3 | NES56 35 TDA1008 320 | ZN42BE 430
CA3140E 45| LM348 90[LM1458  40/NES65 120/ TDA1010 228)ZN10J4E 200
BC237  §/BFia4  25(BU208 170, TIP142 120 | 2N290SA 22
TRANSISTORS  |gCyag 14 BF185 25| MJ2955 99/ TIP147 120 |2N2906 25
ACt25 35/BC141 30/BC308 15|BF194 12| MJE340 S50 TIP2955 60 |2N2906A 25
ACt26 25{BC142 25|BC237 14 /BF195 12 MJES520 &5)TIP3055 S5 |2N2907
AC127 25|BC143 25/BC328 14(BF196 12 MJES21 95/TIS43 40 |2N29OTA 2
AC128 25|BC147 BC337 14/ BF197 12| MJE3055 70 | TIS44 45 |2N2926
AC176 25(BCi48  8|BC338 18/BF198 10 MPF102 40|TIS45 45 |2N3053
AC187 22|BCi49  9|BCATT 30 BF190 18 MPF104 40/TIS90 30 2N3054
AC188 22|BC1S7 10/BC478 30 BF200 30 MPSAQS 22| TIS91 30 |2N30SS 50
AD142 120|BC158  10(BC4T9 30 BF244B 18| MPSA06 25 viN1oKM 45 |2N3442 120
AD149 80|BC159 10|BCS17  40|BF245 30| MPSA12 30  yn4sAF 73 (2N3702 6
AD181 40(BC160  45|BC547 10{BF256B 48| MPSAS5 30| yNssAF 85 [2N3703 8
AD162 40/BC168C 10(BCS48 10 BF2ST 32 MPSAS56 30! yNgsAF 95 2N3704 6
AF124  60|BC169C 10/BC549 10/BF258 25/ MPSUOS 35 zTx107 12 |2N3705 9
AF126  50(BC170  6(BCY70 18{BF259 35 MPSUSS 60 ZTX108 12 |2N3706 9
AF133  40|BCIT1  10/BCY?1 18/BF337 40| MPSUS6 60 ZTx100 12 |2N3707 10
AF186  70|BC172  8|BCY72 18/BFR40  23|yipog 35 ZTX300 14 [2N3708 10
AF239  75(BC177 18/BD115 80(BFR80  25(yip2gA 40/ZTX301 16 |2N3709 10
BC107 10|BC178  18(BD131 33| BFX20  25|Tip2es 53/ZTX302 18 |2N3T72 190
BC107B 12(BC179 18/BD132 35 BFXB4 25 vip29C 80| ZTX304 17 2N3TI3 210 |
BC108  19|BC182 10/BD133 50 BFX85 2% yip3g 45 ZTx341 30 2N3819 15
BC108B 12|BC182L 8(BD135 50 BFX86 28/ T(p3oA 40 ZTX500 15 2N3820 40 |
BC108C 12|BC183 10(8D136 30 BFX87 2% y)p30B s0/ZTx501 15 |2N3823 S
BC109  10|BC183L 1)(BD137 30 BFX88 25 y/p30C 60| ZTX502 15 |2N3865 90
BC105C 12/BC184 10(BD138 30 BFYSD 23/ Tp31A 45 ZTXSG3 18 |2N3903 18
BC114  22({BC134L 7|BD139 35(BFYS1 23/ 7/p31m 45 ZTX504 25 2N3904 10
BC115 22|BC212  10(BD140 35/ BFYS2 23/ yip31C s$5!2N697 20 |2N3905 6
BC117  22{BC212L 10|BD204 110 BFYS3  32(7)p32A 45|oneo 12N3906 10
BC19 35/BC213  10/BD206 110/BFYSS 32/ yip3om §5|an700 20 |2N403T 45
BC137  40{BC213L 10/BD222 85 BFYS6  32|7)p3oC 60N 20 lonaois 10
BC130 40/BC214  10/BFIS0  35(BRY3? 40(Tip33a 50 onges 29 |2N40SO 10
BC140 30|BC214L  B|BF182 3% 232 20 Tl:nc 75| aN1132 22 2N40S1 10
TIP34A 60(2N1813 30 |2N4062 10
CE. Mpo ol DA 18 TIP3C 85|2N2213A 45 |2NsisT M
PP3 Battery clips 80 |BU20e 209 TIPISA 160(2N2219A 25 2N5458 36
Red or Black crocodite clips s$p IP3SC 180 2N2221A 25 !2N5459 30
Black pointer control knob 15p TIP36A 170| 2N2222A 20 |2NS485 36
Pair ultrasonic transducers 350p TIP36C 195|2N2368 25 |2NST7T7 45
T0220 twisted vane heatsink  28p TIPA1A 60 2N2369 17 |2N602T 30
20mm panel fuseholdar W TIP42A 60/2N24B4 25 (40360 40
4mm termjnals (various colours) 33p TIP120 90 |2N2646 45 (40361 50
TO18 transistor socket 15p ] TIP121  90!2N2904 20 {40362 50
Submin relay SPCO 12V 170p TIP122  00|2N2904A 20 (40408 70
64mm B84 ohms min. speaker Top TIP141 120 2N2905 22 40594 100
CONNECTORS
DIN Plug. Socket | Jack Pilug Socket
EDXES) | 2pin 1 ) 9p | 2:5mm 10p 10p
Di i in Inches. Alumin) 3 pin 12p 10p 3-S5mm 10p [T
Ix2x1 70p | 6 x 4 x2 120p | Spin  13p 11p Std. 16p 20p
4 x3x1¢ 85p 6 x4x3 150p | Phono 10p 12p | Stereo 24p 25p
4x3Ix2 108p Bx8x33 180p ' 1mm 13p 13p 4mm 18p 170

vElectronics

* Same day despatch
* Top quality components * In-depthstock

Tel: 0322 863494

Hillcroft House

Station Road
Eynsford Kent DA4 OEJ

***********************:

COMPONENT KITS
Y An ideal opportunity for the beginner or the

*

more ex:

perienced constructor 10 obtain a wide range of com-ge

*nonenu atreduced prices.

$W 5% Resistor Kit. Contains 10 of each value

*JJQ to 1M (650 resistors)

K
P

3
Ceramic Capacitor Kit. Contains S of each value from 22p¥¢
0p.

Yeto 0-01 (135 caps.)

kY

Polyester Capacitor Kit, Contains 5 of each value hom*

*0'01 to 14F (65 caps.)

575p each
& *

APreset Kit Containg S of each hor. value from 1000 1o
a25p%

1M (total 65 presets).

JNut and Bolt Kit. Total 300 items. 1400 %
25 6BA 3 bolts 254BA §"bolts K
* 25 8BA § bolts 254BA }"bolts %
* 50 6BA washers 50 4BA washers *
* 506BA nuts 504BA nuts +*
TRANSFORMERS
Miniature mains.
606V, 909V, 12012V all @ 100mA 100p sach
Migh quality. Split bobbin construction.
6VA  0-6, 0-6V @ O0-SA; 0-9, 0-9v @ 0-4A 0-12, 0-12V @
0-3A 220p each

12VA

0-8, 0-6V @ 1A; 0-8, 0-8V @ 0-8A; 0-12, 0-12V &

0-SA; 0-15, 0-15V @ 0-4A  275p each (plus 40p carr-

lage).
UVA
0-15, 0-15V @ 0'8A 330p each (plus 60p
S0VA
@ 1:5A; 0-25, 0-25V @ 1A 400p each
carriage).
100VA
S0V @ 2A 920p each (plus 30p carriage).

0-15-20-24-30V @ 1-SA; 0-12, 0-12V @ 2A;

0-8, 0-6V @ 1-5A;0-9, 0-9V @ 1-24;0-12,0-12V @ 1A;

carrlage).
0-15, 0-18V
{plus 70p

0-30, 0-30V @ 1-5A; 0-50, 0-50V @ 1A; 0-20-35-33-40-

Please add carriage charges to our normal postage charges.

SOLDERING IRONS

2Ar;\‘hx deﬁvgl Solgerlnu fron 420p
*3Imm and 4:Tmm bits to suit S5p
CX 17W element 1%0p DIODES
Antex X25 25W soldering iron 440p BY127 12p | 1N4001 3p | IN914 4p
3-3mm and 4:7mm bits to suit SSp DA47 10p | 1N4002 Sp | IN4148  2p
X25 25W element 1%0p 0AS0 [ 1] 1IN4006 Tp | 1N5406 17p
Solder pump desoldering tool 480p OAR 70 | 1IN40OT 7p | 400mW zen.
Spare nozzle for above T0p OA200 @§p | IN5401 15p $p
10 metres 22 swg solder _100p 0A202 B8p | IN5404 16p
SOCKETS CAPACITORS
8 pin 70 | 22pin  20p Polyester. Radial leads. 250V C280 type.
14 pin $p | 24pin  22p 0-01, 0-015, 0-022, 0-033, 8p; 0-047, 0-068, 01 7p; 0-22, 9p;
16 pin  10p | 28 pin 28p 0-33,13p; o’:"a“ﬁ o-dss, 20p; 1-0, 23p.
18 pin 15p | 40pin_ 32p | Electrolytic. Radial leads,
20pin  18p 0-47/63V, 1/63V, 2 21',63V, l"l!&!\{'.o;?()slglsvzh'lp Aw%;g;/v. luZSV.
8p; 100/25V, 9p; 220/25V, 14p; 4 ,20p; . Wp.
R e 'O:ISV 12p;2-2,4-7,10 @ 25V, 20p
0-1,0:22,0-33,0°47,1-0 ,12p32°2,4- ' i
ER8UIVe hp;nmv, T0p;

Negative
79L0S

78L0S 30p 4Sp
78L12  30p | 79L12  85p 68/8v, 40p; 100/10V, 90p.
78L1S  30p | 79L15  &5p Polystyrene, 5 tolerance. o
7805 asp | 7905 50p ::()p-w(io;a $p. 1500p-4700p Bp. 6800P-0-012 18p.
eramic.
;gg ::: :’,::g ::: 22p- 0-01u. 50V type. 3p each.
t M309K 130 LM323K 350p Trlmmers. Mullard 808 serles.
LM317T 180p| LMT723 40p 2-10pF 22p. 2-22pF 30p. $-5-65pF l!p..
RESISTORS BRIDGE RECTIFIERS TRIACS + SCRS
W 8% Carbon film E12 1A 50V 22p | 4A 400V 85p SCRs TRIACs
series 4-7002-10M 1p each 1A 400V 35p 6A 100V 80p C106D 35p 400V 4 A 60p
W 5% Carbon flim E12 2A 200V 40p 6A 200V %0p 400V BA 400V 8A
70Q-4M7 2p each 2A 400V 45p BA 400V 95p Top
W 1% Metal film. E24 4A 200V %0p 400V 12A 400V 18A
serles 102-1M.  §p each B 2D 108p
OPTO PCB MATERIALS
3mm red 7P | Smm red [T Alfac transfer sheets 45p
Imm green 14p | Smm green 14p Dalo etch resist pen 4 100p
3mm yellow 14p | Smm yellow 14p Fibre glass board 3-75 x B Top
Clips to sult 3p each. Ferric Chloride 250m| bottls 100p
Rectangular TIL32 4p | CRYSTALS
red 18p | TIL78 40p
green 17p | TILINM 0p 100KHz 2%p | 6:144M 180p
yellow 170 | ORP12 350 200KMz J0p 7-00M 250p
Seven Segment Displays 1MHz 30p  8-OM 170p
Com, cathode { Com. anode 1-008M ITop 10:0M 180p
DL704 0:3in 95p | DL707 0-3in 9sp 1-8432M 300p | 12:0M 2%0p
FND500 0-57 S0p FND50T 0-5~ *®p -OM 270p 18-0M 240p
TIL313 0-3” 105p | TiL3120-3" 108p 2-4576M 220p | 18:0M 240p
TiL3220-5"  115p | TiL3210:5*  115p 3-278M 240p | 18-432M 220p
All seven segment displays are supplied 3-579M 120p 19-968M 300p
w'l‘lhr;x’mnecllon details. :‘1’3‘04 :::n | ;.6’?:;1‘ ::::
2NS 4 -]
Sp Dual colour LED 65p 4 4aM 1255 | 38.6667M 320p
SWITCHES 5-0M 240p 48-0M 220p
6:0M 200p 116M 300p
Submin, toggle y
SPSTSp  SPOT & DPOT 750 kAAR A kA kA AA K
*
Miniature toggle
SPDT 80p SPDT centre oft $0p * SPEC|AL OFFER *
DPDT %0p DPDT centre oft 100p * Verobloc Solderless Breadboard as used *
Standard toggl : In Teach-in ‘82. 360 reliable conln:cu. *
anda (o] e n b 50,
SPST 38p DPDT 480 | Wil take any IC 7p

Miniature DPDT slide 14p
Push to make 15p Push to break 22p
| Rotary type adjustable stop

1P12W, 2P6W, 3PAW, 4P3W all 55p
DIL switches all SPST

| 4 SPST 80p 6 SPST s0p 8 SPST 100p

18/16V, 30p; 22/18V, 27p; 33/16V,45p; 47/6V,

ORDERING INFO
All prices exclude VAT, Please add to total
order. Please add SOp carriage on all orders
under £10 in value. Send 42p for our Catalogue.
Official orders welcome from Colleges, Uni-

versities etc.

* Competitive prices

VERO
Size 0-1 matrix
25 x 17

1 22p
2-5 x 3:75" 75p
25, %0F sp
3-75 x §° »5p
VvQ board 160p
Veropins per 100
Single sided 50p
Double sided $0p
Spot tace cutter 105p

CABLES

20 metre pack single core
connecting cable, ten dift-

erent colours $Sp
Speaker cable ..0p/m
Standard screened  18p/m
Twin screened 24p/m
2-SA 3 core mains 23p/m
10 way ribbon 45p/m

120pim

20 way ribbon
PANEL METERS
Size 60 x 48 x 35mm.
500m.

0-100uA 0-1A

0-500u A 0-50V AC

0-1mA u

0-10mA 0-300V AC

0-50mA 0-25V

0-100mA 0-30v DC
450p each

POTENTIOMETERS

Rotary. Carbon single Log

or Lin SK-1M 32p

Slide. 60mm travel single

Log or Lin SK+500K 3p
Preset. Submin horiz. 100 2-
1M, o
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R FESSIONAL

"PAK AUD' O APPROACH

BI PAK Audio Modules me famous lor thew vanety, quality of desin end tuggedness For over 10 years BI PAX have
HIGH QUALITY MODULES FOR STEREO been supphers 1o menuiactures of hgh quakty mde syupmen! traughout the word - 10 date. wedl over 100,000
modules heve beev sold - ths is why dscereny amatewr enthusiasts and profeswonals sie nust on using BI PAK
modkdes 0 thew equspment.
MONO AND OTHER AUDIO EQUIPMENT .
They know that every stem 5 designed and tested to do the job for which 1 s mfended befare 1t leaves the factory
Whateve: you e bustding there 8 ot or module n the BI PAX range 1o st your every need

AUDIO AMPLIFIERS
$10 warns (RMS)

AL S watt Audio Amp Modude 22 30v apply £157
ALIA 710 wart Audio Amp. Modue 222y

AUDIO AMPLIFIER AUDIO AMPLIFIER

Audo Amplder, SOV AMS. with ntegral heat smk and 125 watts {RMS), AL2S0

short cwaust protecion A power ampkhes prowding an output of up to 125w
Introduced 10 fultd the demand for g fully protected RMS, into 8 4 ohm load. Four 115w bansistors n the
power amp., capsble fo driving egh quahty speaker auiput stage makes # extremely rugged wixle damage
systerns at up 10 50w with distarbon levels below (5% from incorrect or short corcuit loads © preventad by
idesl for domestc use Drscos, PA. systems, dectionic four Uansistor protecbon orcut For use m meny
organs, eic. The generously rated components ensure apphcavons such as disco umits, sound renforcement
contnuous operation at tegh systems. background music playsrs etc

AUDIO AMPLIFIERS
15253 watts (M)

T A Mealieuthy output Jevels AL120 50 watt o £19.60.
ooy £5.15, Aucvo Amp Modute odue S080v -
S0 70v supply

A8 B wet Audio Amp Modue £8.07

£1314

SPMI120 = a fued vohage
siatrhser with an output woltage of

POWER

suPPLlES sthe 45, S5, or 65. Desgnad for 1se in
audic apphcations, the stabiiser which provides output
PS12 20v Supply Sust: 2 x ALID 2 % ALZD 21 ALRC & arents up 10 lg operates drect from a mains ) STEREO
PAIZSAS) £185 SPMB0 30v Stateksed supply Suit 23 Uanstormer cequiring only the addion of two Electrolytic The PA0D is basicaly ow popuar PATOL modrfications
ALSD PATOD 10 15 watts £A04 SPMI2045 d5¢ capacitons to complete the power supply. PRE-AMPLIFIERS being made 10 meke it compatible with the highe

Stabdised supply Suit: 2 3 ALB0 PATDD 10 25 - M
watts £6.38 SPM120%5 v Statrbsec supply Swit: 2 3 ALBO PA20D 532 - r .
SPM120%65 65 Stabrksad supply Sust: 2 1 ALI20 PA200 11 ALS0 5.3 -‘,l g '

PA12 Supply voitage 22 2 imput sensitvity J00mv Sut:  output amplrfiers e ALI20 b ALZQ The unit boasts s
ALUVALZOALYD £1.55 PATID Supply voitage 30 Sbw push bution sekectors gang a choice of J inputs, 2
puts. Tape Tuner Mag P.U. Swit: ALBO/ALSD £17.65 fiters. for both fegh and low trequences and 8 stereo or
PA200 Supply voltage 3570 nputs. Tape Tuner Mag mono button, al combining 10 give 8 top Quality stereo

SGI0 150-15 Stabised power supply tor 2 3 GEVID MKII £380 o
PUL Sut: ALBVALTZDALYD 1824 pre-ampiher and tone control

L

MONO PRE-AMPLIFIERS

COMPLETE o MO GE100 MKH ) PUSH 4
AUDIO CHASSIS o sk Lo PhcoTm e MVINCK A ue oy 3 g BUTTON
it xef, onographs
STEREO 1 Coree vt pw v S w0 ) 1D wd VIO o e arples e fain T . STEREO FM
panel. knobs etc - requires 2009 Transtormer £14.08 e N =LA i Ok 156mn £ 65mm 2 S0wn nckceg ¢ 101 10K [l 1O ER

ampifiers and their associsted power suppbes.

MM Supply vottage 4065 puts Tape Mag P.U.

Mcrophone Mar output 500mv £12.43. MMI00G Supph

voitage 40 6% inputs 2 Guitars, Miciaphones Ma: output
S0

MAGNETIC CARTRIDGE

PRE-AMPLIFIER

Enjoy the quabty of 8 megnetc cartridge with your

coramic equpment using the MPATD whech is 8 quality

pre-amp. sebling magnetic carindges to be used where

fanimes exis! for Ceramc cartroges only. Wih 8

DIN input socket b tl. easy to folow mstrucbons

MPAX) Stereo Mag Cartridge. Pre-amp
nput 35mv OQutpur 100my  £327.

shdes potentometers and knobs which are mounted

an 8 board above the circutry. In the range of JIHz 1o
16KHz you can ot and boost =128 with the 10 siders
esch with frequency marked on the circt board The
GE10D uses nchude mixers, PA systems and discos It
wil aiso wmprove the sound reproduction of your exsting
awdo squpment Power supply for GE10D oid SGI0
Together with Trenstormer no: 243
GE100 MXI1 10 Channel mono-graphac
Equaitser with shdevs & Knabs

Fifted with Phase locked ioop decods

S453 Provides mstwnt programme selection at the touch
of a button ensuring accisate tuming of & pre selectad
stabors, any of which mey be altered & ofmn as you
choose, Smply by changing the settings of te preset
contrals Fearures mciude FRET ingut

stage, Varicap diode

£19.00 ‘

BI-PAK’s COMPLETELY NEW CATALOGUE REGULATED
Complelely re designed Full of Ihe type of componernts you requue plus sotie VARIAB LE
very interesiing ones you will soon be using and o couise the latgest tange of STABILISE D POWER SU PPLY
semiconduciors tor the Amiateus and Prolessional you Could hope to find Varwtie from 2.30 voits and 0.2 Amps Kit includes —
VPSI0 Modue. 1 - 25 voit 2 amp transtormer
1= 050 7" Poned Meter, 1 — 02 amp 7' Panel Meisr
1 - 470 obm wirewound potentiometer. 1 ~ &7 ohm
witewound potentometer Wrmng Dmgiam
ncded VPSI0 KIT Qu
SIREN ALARM MODULE
Amencan Polce type scresmer powered from any 12
voit supply mto & or B ohm speaker. Ideal for o burglar
alarm, freerer bresk down and other security
psposes  BPI24 S watt 1y men

Sren Aarm Module £1m

£20.00.

Transtormers are not included with
power supplies SPM120 Range
w30 require ressrvov and OUtput Capacitors

TRANSFORMERS

2004 1.7 amg 35 suit SPMB0 €490 2035 2 amp

v (865 2036 750mA 1N Swt PS12 £2.05. 2040 15
amp 045 55 Sut SPMI204S SPMI20%55 £5.85.
41 2 amp 055 b5 Sun SPMI20%5

SPM1206% {0.46 2005 1 amp 0 20v Swit Sterao

X £350 2043 150mA 15015 Suit SGX £1.60

ACCESSORIES S

139 Teat Cabmer Suit Stereo 30 20 1 235 1

8mm £7.00. 140 Teak Cabenet Surt STAIS 425 1 290 »
%Bmm (350 FP100 Front Panet for PATOD b

PA200 €180 BP10D Back Panel for PATOD &

PA2D £1.60 GE10DFP From Panel for one

GE1GDMKI £1.75. TCE0 Kt of Parts nchuding Teak
Catinet chassis. sackets b knabs etc Ro house STA1S
Ampiter) £12.50 PS50 Corsrsts 1 capacitor & &
diodes for comstuchng unstabdrsed power supply for
ALZSO 10 125 watts £2.90

There ate no wasled page-. of useiess infusmation so often wchided in
Calalogues published nowadays Just sohd facts 1e pisce desctiption and
individual featutes of whal we have available But temember B1 Pak s poluy
has always been 10 sell qualily components al compelitive pices and THAT
WE STILL DO.
B1 PAK'S COMPLE LY NEW CATALOGUL 15 now avaslable 10 you  You will br
amazed how niuch you can save whet you shop loe | iactiosic Components wi
4 Be*ak Catalogue Havee one by you all the Lme—il pays 10 buy BI PAR

To recewve your copy send 7 3@ plus 25p pdp

BI-KITS
STAS 5 watts per channel Stereo Amphher Kit consising  STA1S 15 watts per channel Steveo Ampivfuer Kit supply 11 2040 nanstormer 2 a coupling
of 21 AL20 ampiifiers 1 1 PA12 preamphher 13 PS12  conssting 0f 2 1 AL60 ampichers 1 3 PAI0D pre amphter capacitors tor B ohme 470 mtd 45 1 1 reservor
power supply 1 1 2035 tanstormer and necessary wwing 1 1 SPMB0 power supply 1 1 2034 tanstormer 2 » capscitor 2200 mid 100v and necessmy winng dagram
dagram  £1952. STA10 10 watts pes channel Stereo couphng capacitors lor 8 ohms 470 mid SOv and {857 STA® 3 warss per channel Stereo Amphber Kit consisting of 2 x
Ampider Kit consishng of 2 a ALID ampkfiers 1 1 PA12  nacessary wwing dagiams £36.75. STAZS 25 watts per  AL80 anwiiers 1 1 SPM1205 power supply 1 1 PA20D re ampifier 1 3
preampher 1 3 PSI12 power supply 11 203 channel Stereo Ampifier IG1 consisting of 2 x At60 2035 transiormes 2 1 couphng capacitors 470 mid at 50v for B ohms 1 5
tanstormer and necessay wiong dagrams 2063 ampihers 1 3 PAYID preampkber 1 1 SPM12045 power  reservon capacitor 2200 mid 100 aod necessary winng dagram £45.76

Seng your orgers to Dept EE 12 81.PAX PO BOX 6 WARE HERTS Use your cradet card. Ring us on Ware 3102 NOW and
: SHOP AT 3 BALDOCK ST WARE MERTS ot your order even faster. Goods normally sent 2nd
. TERMS CASH WiTH ORDER SAME DAY DESPATCH ACCESS Class Mol
BARCLAYCARD ALSO ACCEPTED TEL (0920) 3182 GIRD 388 72006 @8 N Remembder you must sdd VT at 15% to your arder
0D 19% VAT AND $0p PER ORDER POSTAGE AND PACKING - Total. Pastage 200 50p per Total orde:
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AMAZING! COMPUTER
GAMES PCB’'s FOR PEA-
NUTS!!

A bulk purchase of PCB's from several
well known games {ncludi
Battleships, Simon, Logic 5 and Starbird
enable us to offer these at jncredibly fow

prices:
‘STARBIRD’

Gives reallstic 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 x 60mm. Only £2.95

‘SIMON’

The object of this game is to repeat cor-
rectly a longer and longer sequence of
signals In 3 different pames. (Instructions

Included) PCB contains chips, switches
lampholders and [amps, and is lented
working, complete with speaker. Needs
PP3and 2 x HP11. PCB size 130 x 130mm
Only £3-95.

‘COMPUTER
BATTLESHIPS’

Probably one of the most popular elec-
tronic games on the market. Unfortunately
the designh 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 x 140mm. Only £1-50.
Instruction book and clrcuit 30p extra.

‘LOGIC 5°

The object s to find the number held in
the memory with as few entries as poss-
ible. PCB contains u-processor chip and
10 lods, and is linked to a membrane type
keyboard. Overlay for keys and instruction
provided. PCB sizes: 95 x 80485 x 70mm,
Supplied tested and working—PP3 re-
quired. Only £2-50.

‘MICROVISION’
Cartridges

These are a small PCB with a micro-
processor chip, designed 1o plug In to
the microvision congole. Only snag lis,
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 x 60 mm. onily 25p eachl

RELAY/TRIAC PANEL
Z537 PCB 100 x 75mm containing a
wealth of components: 2 12v DPCO
min relays, 2 x 4TuF 16V tants SC146E
10A 500V triac, C1220 BA 400V 3
555 timer, 10 1N4001 diodes, 2N5061
SCR, 2 x 3mm LED’S 3 x 2N3704, R's
& C's—Amazing value—if bought seper-
ately, parts would cost around £8l1.
Our price for the panel, just£2-00.

200 ELECTROLYTICS £4:-00

K524 Large varlety of values/voltages,

mostly cropped leads tor PCB mntg.

1-1000uF, 10-83V. All new full spec com-

z(;!’aen(s, not chuck-outsil 200 £4, 1000
50

COMPONENT PACKS
K503 150 wirewound resistors from 1W to
12W, with a good range of values, £1:75.
K505 20 assorted potentiometers, all types
includi single, ped, rotary and
sHder, £1:70.

K511 200 smail value poly, mica, ceraml¢
caps from a few pF to -02uF. Excellent
variety, £1-20.

K514 100 silver mica caps from 5pF to a
few thousand pF. Tolerances from 1% to
10%. £2-00.

K520 Switch pack—20 different, roches,
slide, rotary, topgle, push, micro, efe.
Only £2-00.

K521 Heatshrink pack—5 dIff. sizes, each
200mm. S0p.

1000 RESISTORS £2-50

We've just purchased another 5 million
preformed resistors, and can make a
similar offer to that made two years ago.
at the same pricelll K523—1000 mixe
+ and ¢W 5% carbon film resistors,
preformed for PC8 mntg. Enormous range
of preferred values. 1000 for £2:50; 5000

£10; 20k £36

PANELS
Z521 Panel with 16236 (2N3442) on small
heat sink, 2N2223 dual transistor, 2 BC108,
diodes, caps, resistors, etc. 60p.
2527 Reed relay panel—contains 2 x 6V
reeds, 6 x 25030 or 25230, 6 x 400V
rects 4+ Rs. 50p.
2529 Pack of panels contal
ing 74 series ICs. Lots of different pates
and complex logle. All ICs are marked
with type no. or code for which an
identification sheet is supplied. 20 ICs
£1:00; 100 ICs £4°00.
A504 Black case 50 x 50 x 78mm with
octal base. PCB Inside has 24V reed
relay, 200V TA SCR, 4 x 5A 200V rects,
ete. 60p.

GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SO1 0HX
All prices include VA T—just add 40p post. Tel (0703) 772501

TEAGH-IN 82

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

% All parts for the *MINILAB* only
£17-50 4+ £1 post.

% All components for first 6 parts of
“"TEACH-IN ‘82'* £7-50 + 60p post.

BUY BOTH SETS FOR £24 + £1 post !'
Deduct £11f Verovoucherenclosed

FREE catalogue with all orders 1 |
FREE component identification Chart{ |
FREE plece of Veroboard ! §

CAPACITOR BARGAINS

2200uF 100V cans 77 x 35mm dia. 75p;
10/£5-50; 220uF 10V axiat Sp; 100 £2:30;
1000 £16 ; 4004 100uF 275V 102 x 44mm dia.
75p; 10 £5-50; 200uF 350V, 100 + 100 +
50u4F 300V can 75 x 44mm dla 40p; 10/£3;
100/£20 100uF 25V Axial £3/100.

4 TERMINAL REGS
1 ATBMG In power mini-dip case 5-30V at
$A. £1-00,
;2A10MG Negative version of above.
20.

Only 4 extra components required (50p
extra) to make a fully varlable supply!l
Data supplied.

1W AMP PANELS

A011 Compact audio amp intended for
record rlnyer on panel 95 X 85mm includ-
ing vol. control and switch, complete
with knobs. Apart from amp circultry built
around LM380N or TBA8S20M, there |s a
speed control circult using 5 transistors.
9V operation, connexion data supplied.
ONLY £1-50.

VU METERS
V006 Very atiractlve 55 48mm scaled
—20 to +5dB. 250uA movement. Only
£1-75, or £3-00 pair.

OP-AMP PSU KIT

A198 All parts + Instructions to make a
50mA +15, 0, —15V supply from mains
input, Only £1-95.

COPPER CLAD BOARD
K522 All pleces too small for our etching
kits. Mostly double sided fibreglass.
250gm (approx. 110 sq ins) for just £1-00.

JOB LOT OF

CONMPONENTS
9500 1N4006; 10000 -033/50; 22000 10pF/50;
15000 -22/12; 11000 270pF/50; 15000 68pF/50.
30000 varlous resistors. Total 112,500
components for £350 inc. VAT & carr.

GAS DISCHARGE
DISPLAYS

7 seg displays available in 3 styles.
Char. height 12-5mm,

Z650 2 digit on PCB with 16 way ribbon
cable terminated in 16 DIL header plug,
oliving multiplexed output. £1-20

Z651 3 digit as above £1:-70

Z652 3 + 2 digit as above £2-50

Data supplied.

MK4027 SHIFT REGISTER

2048 bit dynamic shift register, 6MHz,
Ideal for CRT displays, buffer memories
etc. Special low price £1 each, 8 for £6,

FILAMENT DISPLAYS

2653 7 sep display 12-Smm high. Ideal for
TTL operation, taking 5V 8mA per sep.
Std 14 DIL package. Only £1 each, 4 for
£3-00. Data supplled.

TOROIDAL

TRANSFORMER

110mm dia. x 40mm deep. 110/240V prl.,
Sec. 18V 4A, 6-3V 1A, 240V 0-3A. Ideal
for scopes, monitors, \]DU's, etc. Special
low price £7-95.

VEROBLOC BREADBOARD
New from Vero, this versatile aid for
building and testing circuits can accom-
modate any size of IC. Bloes and be Jolned
together, Bus strips on X & Y axis—total
360 connexion polints for Just £4-15.
(Photo shows 2 blocs)

SAVE £111
ONLY £3:15
WITH VERO

VOUCHER

(In Oct.
issue)
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Keithley 129 DMM

MAIL
ORDER
OFFER |

Only

+ VAT

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 Obms

@ 20,000 hour M.T.B.F. @ Resolution 100uV, 1uA, 0.1€)
@ 0.8% dc accuracy.

The 129 is now available on mail order bringing it to the
widest possible market. At the lowest possible price

A superb leather case and
stand, value over ten pounds
® Only with this offer

Easy to order: Fill in and post the coupon enclosing
cheque/credit card details.

P e Inahurry? Thenring
& 0734 751777 or Freephone 3272 for our 24 hour
answering service.

KEITHLEY

Keithley Instruments Ltd
1 Boulton Road Reading Berkshire RG2 ONL

r----------------1

Name: _ = St
Address.

Please send me ____ Keithley 129(s) at £80.50 each
(Inc. VAT & Postage)

| enclose a cheque for _____

Please debit my credit card account no

Allow 21 days for delivery. 10 day trial - money refunded
if not delighted.

EEI2
L----------------
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Efliott Electronics Lid.,
Leicester 0533-553293

EX2

CMOS SAFE DIPIC
EXTRACTOR TOOL

MOS 1416
MOS8-1416 14-18 PIN

Neltronic Lid MOS,CMOS SAFE INSERTER

Dublin 510845

Cabbies Ltd

London. 01-699-2282
Micradigitol Ltd

Liverpoal. 051-227-2535
Electronico CG Ltd
Manchester. 061-788-0656
Spectran Electranics {(Monchester) Lid.,,  Jee Distribution Lid.,
Salfard. 061-834-4583 Middlesex. 01-897-3429

F. Blokley & Sons Lid.,
Heywood 070665087

DUTTON LANE EASTLEIGH SO5 4AA TEL(0703)610944/5
AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

Waotford Electronics Ltd.,
Wattard. 0923-37774

F.P.Tools Ltd.,
Motherwell 069-65672

Horizon Electronics Lid
Glastonbury 0458-33600
Ibis Electronics Ltd.,
Wokinghom 0734-791171
Botvole Marketing Ltd
Ely 0353-778320
Ely 0353-778756
(24 hours)

MOS 2428
MO0S-2428 24-28 PIN
MOS,CMOS SAFE INSERTER

For highly sensitive
MOS&CMOSIC's

@round strap may be easily
attached. Durable chrome
platted ABS construction
features precision parts for
long life and easy-one-hand
operation

MOS 40
MO8-3640 3840 PIN
CMOS8 SAFE INSERTER

EX1
EXTRACTOR
TOOL

¥ A DIVISION OF OK MACHINE & TOOL

NEW DISTRIBUTORS WANTED

H'3
Transom
London. 01 405 5240
A. Morshall (London) Lid
London. 01-624-0805

Interface Components Lid
Amersham. 02403-22307

Technomotic Lid
London. 01-452-1500

> r MULTI-METER
7N 360TR
20,000 ohmjvolt
o ocsaimst s RESISTANCE
RANGES
X1, X10, XiK,
X10K
£13-30
METERS: 110 x 82 I5Smm P.&P. 60p
I0uA, SO0uA, 100uA. £6 10.
Post 50p.
TRANSFORMERS
240v Primary
METERS: 45 x 50 x 34mm e by 4
S0uA, 100sA, 1mA, 5mA, 10mA 6-0-6v 250mA £1-22
SA. £3:42. Post 30p. 12-0-12v SOmA 92p
12-0-12v 100mA £1:15
Post on above transformers 48p.
METERS : 60 47 33mm 9-0-9v 1A £2°05
50uA, 100uA, 1TMA, SmA, 10mA, | 12-0-12v 1A £2-60
100mA, 1A, 2A, 5A, 25v, 50v, | 15-0-15c 1A £2:80
50-0-50 uA, 100-0-100uA. £4-76. 6-3v 1A £2-05
VU meters. £5-18, 6-0-6v 11A £2-50
Post on above meters 30p. Post on above transformers 87p.

All above prices include V.A.T. Send S0p for new 1981 fully illustrated
catalogue, S.A.E. with all enquiries. Special prices for quantity quoted

on request.

158 Bradshawgate, Bolton
Lancs. BL2 1BA

790

COMPONENTS AT REALISTIC PRICES

A SMALL SELECTION FROM OUR LARGE RANGE

DIODES
AA120 7p. BA102 18p. BA154 10p. BA15S 12p. BY126 9p. BY127 10p. BY133 18p. BY176 65p.
BY206 26p. IN4148 3p. 1544 4p. (BY176/BY476 Spec. Unmarked & Larger 30p).
SILICON RECTIFIERS
200mA 50V 15920 Sp. 100V 15921 6p. 200V 15923 8p. 1 AMP, 50V IN4001 dp. 100V IN40O2 4p.
200V {N4003 4p. 400V IN4004 Sp. 600V IN400S Sp. 800V IN4C06 6p. 1000V TN4007 $ip. 3 AMP
200V INS40212p. (BARG AIN PACK OF 25 IN4002 Unmarked & Preformed 12-Smm 50p).
TRANSISTORS
AC128 16p. AC128K 28p, AC153K 35p. AC176K 35p. AD149 60p. AD161 35p. AD162 35p.
AF139 35p. AF239 38p. AL102 £1-70. AU113 £1-70. BC108 9p. BC147 8p. BC148 8p. BC149 8p.
BC16022p. BC182L8 8p. BC183L 8p. BC184L 8p, BC212L 9p. BC213L 9p. BC238 12p. BC251 12p.
BC307 12p. BC308 12p. BC327 10p. BC338 12p. BC461 30p. BD131 30p. BD132 30p. BD136 33p.
BD137 33p. BD233 50p. BF194 9p. BF195 10p. BF198 14p. BFYSO 18p. BU205 £1-30. 8U208
£1-60. MJe2955 80p. MJE30SS 60p. OC28 £1-:00. TIP30A 35p. TIP31A 35p. TIP41A 40p.
TIP42A 40p. 2N3055 40p. R20088 £2-00. R20108 £2-00.
TANT BEADS. Price 1 Off (10 Off)
1/35 10p (9p). 22/35 10p (8p). 33/35 10p (7p). 47/35 10p (8p). 68/35 10p (8p). 1/35 10p (8p). 2:2/16
12p 8|0p). 3:3/16 12p (10p). 4-7/6 12p (10p). 4-7/3515p (14p). 6-8/25 14p (12p). 6-8/35 15p (14p).
10/18 16p (15p). 22/6-3 16p (14p). 22/10 20p (17p) 22/16 25p (22p). 33/10 25p (24p). 47/6-3 25
(&2‘)). :'-76' 106040p (36p). 100/16 65p (60p). 220/16 £1-10 (I0p). 470/6 £1-60 (£1-40). One of Encg

alue
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 GHRISTMAS SALE!

AT

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

Hundreds of Bargains for callers
ON NOW! DON’T MISS IT?
Stock up for the Winter for a small outlay

Our Catalogue still costs £1-50 incl. postage

Everyday Electronics, December 1981



SHORT FORM
TEMPUS 08T FORM CcASIO

FREE

Replacement
Battery Voucher

{where applicable)}
on request with every
item ordered from this

catalogue

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

FULL DETAILS OF e
INDIVIDUAL ITEMS JILPUCCanvosom
AVAILABLE ON REQUEST s jenjespEapm sl f : J o J o § - J ]
14p stamp appreciated &) w UouUuevoeen
0000 oG DD

CASIOTONE KEYBOARDS

[ ORDER TODAY - PLAY TOMORROW W
On request goods will be sent by Ne
VIVID REALISM SECURICOR 24 hour delivery service at no extra
Sound s the critenon when judging a musical instrument. Qur charge Small keyboards by RETURN OF POST Aiso
CASIOTONE keyboards are out-selling all others because of CASH & CARRY from Cambndge
| their superb reproduction, quality and legendary rehabihity
GENERAL SPECIFICATION INSTANT MUSICIAN
AllC e keyboards pt VL-Tone) are polyphonic - up
to B notes can be played simultaneously They all have an VL-TONE (VL-1) -
integral amplifier and loudspeaker, plus an output jack for Monophonic e 2 o 1)
headphones and external amplifier or recorder - vt v ‘
vy e W8 RRP £255
- THRL L ONLY £225
\ ‘ ‘ S - 25 instruments over 4 octaves Four voice memory
- — function with push button selection Buwlt in vibrato and
\ p— RRP £39.95 sustain Piich control AC only 30% x 1134 x 4% Weight
p——— ONLY £36.95 16 Blbs

HOME HARMONY

VL-1 records and plays back up to 100 notes as a
CT-301 melody, with memory break-in ONE KEY PLAY or
AUTO PLAY of 5 instruments, or create your own
unique sounds with ADSR 10 bwlit-in AUTO
RHYTHMS and TEMPO CONTROL. LCD dignal read: CT-202
out of notes and tempa Also a calculator Battery
powered with memory retention With songbook 1!

x 1Y x3

RRP £245 PORTABLE PERFORMERS

ONLY £199 M-10 o

QNS ST

14 instruments over 4 octaves B x 2 rhythm accompani \“ RRP £325
ments Vibrato and delayed vibrato Stan/stop, synchro w— - \\\ ONLY £275
start. tempo control, tempo indicator and rhythm volume Y \“ \‘ \

Son of success The two harpsichords demonsirate
the Casiotone’s talent for sparkling, crystal clear tones
Even more impressive 1s the clav
{Melody Maker)

control Pitch control AC only
4 x 3172 x 12" Weight 27ibs

RRP £79 49 instruments over 4 octaves 4 voice memory function
ONLY £69 with push button selection 3vibratosettings and sustain
W The hght weight (3 5it) and batte ower allows FehTeoritzo (O TocksACTon RS I 13- A it
NE 9 &l v B " 16 Bibs

enjoyable playing anywhere of piano, violn, flute and
organ over 2 octaves Butlt-invibrato function 16
x 5% x 2" With soft carrying case

MT-30 OPTIONAL ACCESSORIES

- o' CS-H domestic stand for CT- senes £25.00
RRP £326.00 “"“ CS-P professional stand for CT-series  £27.00
ONLY £275.00 “ SP-1 sustain pedal for CT- series £12.00
VP-1 volume pedal for CT- series £25.00
25 instruments over 4 octaves Four voice memory AAg "“E mains adaptor '°"M 10/MT-30 5:.00
function with push button selection Vibrato and sustain 60 mains adaptor for VL-1 00
switches 16 rhythm accompamments with fitl-in varia RRP £115 :22 hard case for CT-301 [:44‘00
tion Casio Auto Chord for one finger or auto playing of ONLY £95 H g:ard case) :or C}' 202 74 £44.00
major, minor and 7th chords with bass Ten functional 22 instruments over 3 octaves Four position voice pc' ard case f°' CY 101/403 3

. controls including pitch. AC only 4% x30%x 11% Weight memory function Built-in Vibrato and sustain Bat C-1 hard case for MT-30 £9.9

17 6lbs tery or mains 22% x 6'2 x 2'%” Weight 6lb

e

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

ORDER

FORM
LEADING CASIO DISTRIBUTOR back page
164/167 East Road, Cambridge CB1 1DB
Telephone: 0223 312866 >
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&E\N PACE RUNNER

NEW

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

* Aiarm time display

Countdown alarm timer

with memory function

* Professional 1/100 second
stopwatch

Hourly time signal. Daily

alarm-electronic buzzer

or 3 selectable melodies

Rapld forward/back setting

9.4 x 35.4 x 36mm.

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

JOGGING COMPUTER

.

COMMON SPECIFICATIONS: * High quality modules and cases * Mineral glass face * Accurate 10 +

100 METRE
RESISTANT

NEW

W-100 (lett RRP £22.95
£19.95. Black resincase
strap otherwise same
specification as W-150
below.

W-200(right) RRP £19.95
£17.95. Blackresin case
strap. Displays hours,
minutes and date; seconds
or day

Alarm. hourly chimes and
1/10 second stopwatch

W-150. (left) RRP £27.95
£24.95. Stainless steel
case/bracelet

W-160C (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

LADIES
MODELS

RESISTANT size)

W-51 (left) RRP £25.95
£22.95. AN S/S
specification as W-150.

LW-5. RRP £10.95
£895. Resin case and
strap. Colours as
available.

Three display modes
hours and minutes; month
and date; seconds display
7 year battery life

{shown full

TR

World’s most versatile watch

10 alternative displays - over 60 useful functions

CASIO AX-210 (rrr £3a.95ONLY £29.95

DIGITAL DATEKEEPING THIS MDNTH NEXT MONTH

TIMEKEEPING

W wn s
LU IR ]
narannmn

DAILY ALARM DUAL TIME COUNTDOWN STOPWATCH

16 seconds per month * Water resistant to withstand day-to-day splashing, rain, etc

STANDARD CASES
(SPLASH
RESISTANT)

F-81/F82 {left) RRP
£12 95 £10.95. 8lack
resin case/strap

A-851 (right) RRP £16.95
£14.95. Staintess steel
jacket and bracelet

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

THESE SPACE
INVADERS wilL
ALARM YOU

Casio’s most amazing
watches ever

CA-90 (left) RRP £22 95
£19.95. 8lack 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

NEW

LM-3 (left) RRP £16.95
£14.95. Resin case and
strap. Colours as
available

Ladies melody alarm
chronograph. Time and
calendar, 3 selectable
alarm melodies. hourly
chimes, professional
stopwatch

. B
109852

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




NEW
CLAIRVOYANT CALCULATOR

Fortune Teller, Matchmaker, Calendar and Alarm

FT1-7

RRP £18.95
ONLY £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% x 4% inches. Wallet

BQ-1100 BIOLATOR
Alarm Clock Caiculator

Calendar, two alarms,
countdown alarm, stop-
watch, time memofy,
three date memories,
date and BIORHYTHM
CALCULATIONS.

Yax 2-7/16 x 4%"

RRP £1895 £16.95

MQ 1200 MELODY. ~—~—
Alarm Clock Calculator. %g . /
RRP £22.95. £19.95 {

i

— - -
, 1058, 35 . Goe

(SR 3R 0]
| ¥annnnne B=2s8es
\ Duweas

Camo i
A

\

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

MELODY ALARM CLOCK CALCULATORS
ML-120 ML-2000

I T
RRP £16.95. RRP £26.95
£14.95 £22.95

12 melodies, 2 alarms, date memories,
anniversary memories, calendar, stopwatch
ML-120: 7/32 x 2% x 4'%". Wallet
ML-2000: Office. 1% x 4 x 6%

ML-75: Card version of above. £14.95,

BANKING ANO FINANCE
BF-100 RRP £16.95. ONLY £14.95.

SYMPHONIC ALARM CLOCK

_——
MA-1 ——
£9.95 / v’ e
Mozart No. 40
or Buzzer
Hourly chimes
Snooze facility “S00
1% x 4% x 3in

NEW
INTELLECTUAL SPACE INVADERS

More mental agility-less manual dexterity

MG-885
Three missile buttons for
three level attack. 8
arcs of fire make
aiming off”" essential.

Basic calculator with
full memory and %

RRP £12.95
ONLY £10.95

MG-880 DIGITAL INVADERS
Our best selling calculator last Christmas.

MG-880 MG-770 Card Size

RRP £14.95.

£12.95

RRP £12.95 £10.95

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

UC-365 MELODY
Alarm Clock Calculator.

RRP £21.95
ONLY £19.95
Three melodies, universal calendar, date
memories, 2 date alarms, daily alarm,
countdown alarm/stopwatch, time memory
Va x 4% x 2%. 2.20zs. Wallet

MELODY ALARM CLOCK CALCULATORS

UC-360 Card Size

UC-3000

RRP £21.95 £19.95.

RRP £30.95
£27.95

Specifications as UC-365 above

UC-360 7/32 x 3% x 2%". 1.80zs. Wallet
UC-3000. Office. 1% x 4 x 6%"

GENERAL SPECIFICATIONS

All casio calculators listed have liquid crystal
displays for long battery life and a {(minimum)
B digits. with floating decimal point
Alarm clock calculators all have a one year battery ‘
life, pre-programmed automatic calendar
adjustment® and hourly time signals. {*Except
FX-6100)
L )

“

NEW

INSTANT MUSICIAN!
Electronic Musical Instrument and Calculator
VL-80

Records and plays back
notes as a meiody
ONE KEY PLAY

AUTO PLAY

Manual play

Melody demonstration
Vibrato effect

8.5x 68 x 118.5mm

Price/delivery on
application.

SCIENTIFICS at discount prices.

FX-81 FX-100 FX-550

FX-81 8 digits, 30 scientific functions. 2x AA
batteries last 4,000 hours, % x 3 x 5%"
FX-100. 10d. 44 sc f, otherwise as FX-81
FX-550. 50 sc.f. 1,300 hour lithium

battery. 5/16 x 2% x 5%". Wallet

WITH CLOCK AND ALARM

FX-6100 FX-8100

£24.95

FX-6100. 8d, 39 sc.f, clock with hourly time signals,
alarm, countdown alarm timer, 1/100 second stopwatch.
2 x AA batteries last 1 year. % x 3 x 5%"

FX-B100. Similar to above but 49 sc.f. auto calendar,
additional timer alarm and powered by 2 silver oxide
batteries. Y x 2% x 5%". Wallet

LOW COST PROGRAMMABLES
FX-180P FX-3600

£19.95 £22.95

FX-1B0OP. 10d, 55 sc. f, including Integrals and
REGRESSIONAL ANALYSIS. Up to 3B program steos
and 2 programs; One independent memory, 6 constant
memories; all non-volatile. 2 x AA batteries give 7,000
hours use. % x 3 x 5%"

FX-3600P. Wallet version of above with hyperbolics
and 1,300 hour lithium battery. 9/32 x 2% x 5%




““BASIC’* POCKET COMPUTER
FX-702P

RRP £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 P8). 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 (%ths x 6% x 3%"). Weight: 180g (6.302)

ADVANCED PROGRAMMABLE

FX-602P *LCD alpha/numeric {dot matrix}

scrolling display (86 types)
- *Variable input capacity from 32
functional program steps with

CASO
| - 88 independent memories, 1o

512 steps with 22 memories
*Memory and program retention

when switched off
*Up to 10 pairs unconditional jumps
{GOTO). Manual jump

*Conditional jumps and count
jumps. Indirect addressing

*Up to 9 subroutines. Nesting possible

1

¢
i
{:

- - up to 9 levels
- . - *50 built-in scientific functions

' ' - ey all usabte in programmes
R~ =N-E-N "] ‘PAM (Perfect Algebraic Method)

with 33 brackets at 11 levels
(- R = P o Y e R e ] *Ultra high speed calculations

*Program storage on cassette lape

[ z- Q- v RY s R o R & ) using optional FA-1

*Compatible with FX-501/2P
a a B a *2 lithium batteries. Approx 660
hours continuous use
u a B n a *Battery saving Auto Power Off

‘Only 9.6 x71 x 141.2mm

3O B8 &8 oo
B . m a Eg Optional FP-10 printer available soon

e — RRP £84.95 ONLY £74.95

Official Timekeepers,
1980 Olympic Games

b R Tl e
ONLY £33.95

MICROSPLIT 1030

SPut/ tap
reser

stari/stop

*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

1. OMRT

L

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

41-8610-51 Analog/Digital
Alarm 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

[ e e e e e e o ——— — e —— -
Tempus, 164-167 East Road, Cambridge CB1 1DB
Please supply

Name

Address

| enclose a cheque/P.O. for £

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

| saw your advertisement in

magazine

¥L__—___—____—.____.I

ONLY £87.50
Copyright Tempus, 1981. E&OE
Prices include VAT and P&P or carriage. Send cheques, The Beaumont Centre, 164-167 East Road,
Postal Orders or phone your ACCESS or B°CARD number to: TEMPUS Cambridge CB1 1DB. Telephone 0223 312866

B e L T ey

Tempus, 164-167, East Road, Cambridge CB1 1DB
Please supply
Name

Address

| enclose a cheque/P.O. for £

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

| saw your advertisement in

magazine




ELECTRONIC GAMES

SPACE INVADERS

DUR CARTRIDGE

Hand-held Invaders Games avarlable £19.95
« Invaders Cartridges available to ht
ATARI RADOFIN ACETRONIC PHILIPS G7000
+ Cartridges also availabie for
MATTEL TELENG'ROWIRON
DATABASE /INTERTON

ADD-ON £199

ADAPTOR ™05

THE RADOFIN TELETEXT ADD-ON
AD.

The mostpopular T

the market with a range of over

40 cartridges including SPACE £95
INVADERS with over 112 4
games on one cartridge. nc VAT

TELETEXT

Plug the adaptor into lhe aenal socket of your
colour TV ~ and receve the CEEFAX and
ORACLE 1elevision information services

THIS NEW MOOEL INCORPORATES
Double height character facility
True PAL Colour

* Meets latest BBC & IBA broadcast specifications
Push button channel change
Unnecessary 1o remove the unit to watch normal
TV programmes

“ Gold pisted circuit board for reliability

* New SUPERIMPOSE News Flash faciliy

MATTEL T.V. GAME

FULLY PROGRAMMABLE
CARTRIDGE TV GAME
14 Cartridges available
Normal Price £87.86
NOW REDUCED TO

+ 4 Cartnidges + Mains
Adaptor

Normal Price £73
NOW REDUCED TO:

£59

ing VAT

CHESS COMPUTERS

We carry a range of over 15
different Chess computers:
Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00
Sensory Voice £2659.00
SPECIAL OFFERS.

VOICE CHESS CHALLENGER
Normal Price £245 NOW £135.00

SARGON 2 5/BORIS 25
Normal Price £273 70 NOW £199.95
All prices include VA T

nc VAT

ARE COVERED BY
THE EXCLUSIVE

24 TUNE
ELECTRONIC DOOR
—  BELL

Normal Price £19.70
NOwW REDUCED TO

OLYMPIA HHP 1010

Normal Price £57.2
NOW REDUCED TO

Normal Price £49.95
NOW REDUCED TO:

£39.so VAT

Teach your child to
spell properly with
this unique learning
ad Fully automatic
fealures and scoring
Additional word
modules avatlable to
extend the range of
words.

34

Uses ordinary paper!

No need t0 buy enpensive
thermal paper!

Fast add histing PRINTER
CALCULATOR 2 lines per
second, 10 digr

rolis Batery or
mains operated
Size 9'A"14WN 22 W

(Mawns edapios extra)

.70:nc var

Plays 24 different tunes
with separate speed
control and volume
control Select the most
appropriate tune for your
wisitor, wrth appropriate
tunes for ditferent imes of
the year

The most advanced TV gamé in the world 20
cartridges available Ada
on KEYBOARD commq£1 3
soon 1o converi the 95 var
MATTEL to & home computer with 16K RAM tully
na progr. bie i Basic
Other accessocies will De avaable iates in the vear

HAND HELD GAMES

EARTH INVADERS

— 'APPROVED FOR USE WITH THE
THE OLYMPIA BRITISH TELECOM NETWORK

TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

machine by Olym one of
II is flly BRIT. TELECOM
I

ESTEL
VIEWDATA

APPROVED and will an:
in bleeper you can receive th. { .

clll-cn bleeper aclivates the Answer/! Re(ovd Unit, which will at your commang vepe.l

eep Of erase the: d from lnywhou in the world. or on your

return to youv home or office. o b d o 5200 referral, if you have

an urgent .buta cord the ‘phone number’
.nc location where you can

reached. Wilh optional extrs bleepers

(£13 each) this facility can be ex-

nnded lo colluoun -nc memberg of

th Using standard

These invader » breed of creature hitherto
unknown to man They cannot be Wiled by
tradiional methods they must be bunied The
battle s conducted in 8 maze where squads of
chase homae troops The only way of

s

ehminanng them is by

623,95
HAND HELD GAMES

GALAXY

Prestel

The ACE TELCOM VDX1000 Prestel View
data adaptor simply plugs nlo the aenal
socket of your telewision and gnables you to
recewve the Prestel/Viewdata service n
colour or black & white
Fsatures
Simphihed controls for quick. easy operatior
Special graphics. feaiure for high resolution
State-of-the an microprocessor controller
Standard remote telephone kevpad with Prestel

{ong.
The machine ia easy 1o instsll and
comes with full instructtons. It is
easily wired to your junction box
ao connuiou provided
a jack plug can be
grovided o plun'lm fiiec
ost important of 3 Auto dialier incorporated lor easy Presiel
lAhl.’lP" is 'ully BRITISN TEL(COM ;Cuw:::" ) = o
e colour encoder using rebable
lY"':' ::"::3"”:3-“" 'VAY) '"‘I"‘" chroma fiter and dela line incorporated for
cal Bleeper, mlcrbpho " minimym picture interference meximum
message tape A/C mains adaptor, The haenty
unit Is 9% + 6" x 24" and is tully Includes ¢ TV - Preste)
guaranteed for 12 months. The tele- €asily connected to standard home or office
phone can be placed directly on the telephone lines
unit=no additionsl desk space Is Fuuy Post Otfice approved
required, rcom.Prestel approved

eLicig2

:01-301 1111
| )15,

-........|I| l ol --..Il

i m" » '-......nlm ...m~

The 2nd generation Galaxy Invader The mvaders
have re grouped 3nd have 8 seemingly @ndiess
supply of spacecratt whilst the player § arpenal is
limied 10 just 250 missiles to be launched trom 3
missie stations You have 10 prevent the in-aders
landing or trom

P B2 100 DFOCHUr 8 B0 tevaews ON Ol 18Nge ¢ SHOCITON< QAMes Piwase teles Sne 01

K}' 1 Frov deVamry savvice availabie T0 order by te'ephSne le 420 GUOle YOI Name addhass
ang ACCESSSBARCLAYCARD number and leave the rest 13 us Post and paching f rev of Charge
Exprass 46 amery soivic aieble 1, "

CALLERS WELCOME won daily At ow Sudtup shop open hom Sam Gpm "lll |

Monday Saturdey (Early (_una\g Thursday fpm  Lete Opening Friday Bpen

2 YEAR GUARANTEE Quat antee and mahy we further I""

Covered by our enelu

MONEY BACK UNDERTAK! PUIChAtE and FRIurn it weihin
STEE:\:":,—-—- 4 oL 7 days we will grve you 8 tuil sefund
_F./ OTSCRAY oﬂ! AFTER SALES SERVICE  Avarlable on all mactunes out of guasaniee

i WAY o COMPETITIVE PRICES Wi e IO T 3 )
s‘nl!‘ HELPFUL ADVICE of each machine

CREDIT FACILITIES bie over 12 24 or 26 Mmomns a1 competive
raxes of wnierosl
PART EXCHANGE SCHEME
CREOIT CARDS WELCOME

SILICA SHOP LIMITED cc 20

1-4 The Mews, Hatheriey Road, Sidcup, Kent DA14 4D X
Teleohone: 01-301 1111 0r 01.309 1111

availabie on second hand machines

NOIE The 100 of Matheriey Rosd
A Taas cronisi¥io Access Barclavcara Diners Club Amescan Eepress

1 0ne way only Please enter fram
Sidcup Migh Stieet

Everyday Electronics, December 1981 791



NEW

Get'a greatideal from

arshall’s

TRANSISTORS -JUST SOME OF OUR LARGE RANGE

2N335  £1-00 2NITT1  £1-65 ACISTK
AC188

2N398 £0°30 2N3TT2  £1-90

2NE97 £0°23 2N3789  £0-90 AC188k
2N698 £0.40 2N3790  £1:50 ACY22
2NT06 £0:25 2N3791  £1-50 ACY30
2N706A  £0-t8 2N3794  £0-12 AD161
2NT18 £0-27 2N3854A £0-20 ADi162
2N753 £0:25 2N38S6A £0-25 AF106
2N92¢ £0:20 2N3905  £0-14 AF109
2N1131  £0:20 2N3962  £0-25 AF114
2N1507  £0-12 2N4036  £0-48 AF126
2N1637  £0-18 2N4058  £0:13 AF200
2N1638  £0:25 2N40S9  £0-13 AF280
2N1991  £0-35 2N4060  £0-13 BC107
2N2060  £3-00 2Na2e9  g£0.13 BCI0IB
2NZ193  £0-50 2N4284  £0-95 D1
2N2103A £0-50 2N4286  £0-12 BC118
2N217 £0-45 2N4288 012 BCI3
2N2221  £0°22 2N4400  £0-15 BCI3

£0:35 BC258A £0-
£0'25 BC260C £0-

£0:30 BC261/A/B£O

£0-12 BC262/B £0-
£0-12 BC266A/B £0-

£0-40 BC302

£0-30

£0-40 BC307A/B £0-
BC308B 0-1
£0:12 BC30c9A/ £0°

[
e
5
"

£0°12 BCA18 £0
£0-12 BCS17 £0
£0:30 BCS47

BC140 £0
2N2368  £0-24 2N4898  £9.00 BCMTA/B £0-10 BC549C  £0

2N2646  £0-45 2N4901  £0.50 BC149C

£0:10 BCS57 £0

2N27T14  £0-12 2N4903  £1.50 BCISTA/B £0-10 BCSS9B ig

038
2N3708  £0-10 40512 £0-50 BC238
2N3709  £0-10 AC127  £0-20 BC239
2N3711  £0-10 AC128  £0-24

BC250
2N3T714 £1-:00 AC132 £0-21 BC251/B
2N3716 £1-30 AC152 £4:35 BC253/C 10 o
2N3732 £1-50 AC176K £0:36 BC256A/B £0°'10 BD540 £0°

BC158/B £0-10 BCYS54

£0-11 BCY58 £0

£0-35 BCYS9 £0°

£0-10 BCYN £0

£0:10 BCYT2 £0°

£0:10 BCY78 £0
£0-10 BD115 £0

£0-10 BD118 £0-

B
£0'11 BD131 £0

£0:11 BD138 £0°
£0:15 BD201 £

£0-10 BD204 £1
£0-10 BD235 £0

£0-10 BD240 £0-
£0-17 BD241 £0°

£0°10 BD242 £0
£0-10 BD243 £0

£0:10 BD244 £0°
£0'10 BD4X3 £0:

40 ZTXS01  £0-14

NEW “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 328 EDGWARE ROAD,
LONDON N.W.2

CLOCK MODULES

MA 1002H ALARM 24 HR. £3:50
MA 1012 ALARM 12/24 HR. £3:50
MA 1003 12v CAR CLOCK £12-50
CASE FOR MA 1003 £1:00

PRESENSITISED POSITIVE FOTO
RESIST PC BOARDS 1:6mm THICK

SIZE SINGLE SIDE
100 x 150mm £1-40
100 x 220mm £1:95
203 x t14mm £1:70
233:4 x 220mm £3-75

LED DISPLAYS

NSN 3914, 3915, 3918 Bar Graph £4-95
NSN 588'/5882 Four Digit/Segment £3:95

7404 £010
7406 £0-33
7407 £0-27
4N £0-22
7412 £0°18
7413 £0°28
7416 £0-25
417 £0-25
7420 £0:16
7423 £0-25
7425 £0-25
7426 £0°29
7427 £0°29
7432 £0:24
7437 £0:24
7440 £0°14
T441AN  £0-60

4 £0°45

7453 £0:45
T454 £0-15
7460 £0-15
7470 £0-30
71472 £0°28
7473 £0°28
7474 £0-28
7475 £0-29
7476 £0-30
7483 £0-60
7484 £0-95
7485 £0'75
7486 £0:25

7495 £0-58
7496 £0-34
497 £1:74

T4123N £0:45

CD4009 £0°30
CD4010  £0-36
CD4011B £0°14
CD4012  £0-18
CD40138 £0-33
CD4014  £0°60

CD4085  £0-80
CD4088  £0-54
CD4098  £0°85
CD4099B £0-93
CD4510B  £0:65
CD4s11 £0:50
CD4514 £1:50
CD4s18  £0°45
CD4520  £0°68
CD4522 £1-10

CMOS
INTEGRATED
CIRCU
CDAOO!B £0°14
CD4002  £0-14
CD4007  £0-16
CD4008B  £0-60

SEND 75p
FOR OUR LATEST
LIST POST PAID

A. Marshall (London) Ltd.,
Kingsgate House, Kingsgate Place, London NW6 4TA

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

792

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 HARDWARE NEEDED. Printed circuit boards (fully elched,
drilied and roller tinned) or Varoboard are, of course, included as specified in the original
article, we even include nuts, screws and 1.C. sockets. PRICES INCLUDE CASES unless
otherwlise 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. 40p.

CAPACITANCE METER. Oct. 81. £21-98.
SUSTAIN UNIT. Oct. 81. £11:93,
‘POPULAR DESIGNS’. Oct, 81.

SNAP INDICATOR. £3-18.

DAMP LOCATOR. £1:51,

TAPE NOISE LIMITOR. £4:28.
HEADS AND TAILS GAME, £2 36,
CONTINUITY TESTER, £3-70.
PHOTO FLASH SLAVE. £3:24.

FUZZ BOX. £6-82.

OPTO ALARM, £6-34.

SOIL MOISTURE UNIT £5:43,

ICE ALARM,

MODEL RAILWAY SPEED CON.
TROLLER. Sept. 81, £13-46.

0-12v POWER SUPPLY. Sept. 81. £16 - 34
ENTI *THEFT LINK DEVICE. Sept. 81.
CMOS CAR SECURITY ALARM,
Sept, 81, £8-49.

:1”?;10 COMPRESSOR-MIXER. Sept.
CMOS DIE. Sept. 81. £7-47.

LED SANDGLASS. Aug. 81. £7:98.
WHEEL OF FORTUNE. Aug. 81, less
wire, panel and case, £39-98,

CMOS METRONOME. Aug. 81. £7-70.
COMBINATION LOCK. July 81. Less
case. £13-30,

BURGLAR ALARM SYSTEM June 81
1ess bell, loop & Mic's. £38- 3

TAPE AUTO START. June 814 £11-96,
TREMELO. June 81 less case. £10-46,
LOOP AERIALCRYSTAL SET. JuncHI
£5 4

7.
LIGHTS REMINDER AND IGNITION
LOCATOR E.E. May B1, £5:29.
SOIL MOISTURE INDICATOR EXE.
May 81, £3-83.
T.V. INTERFERENCE FILTERS E.E.
May 81. LOW PASS less tinplate £2-
HIGH PASS £1-56.
GUITAR HEADPHONE AMPLIFIER

6.
REPEATER | BABY
ALARM E.E. May 81. £5-29.

DIGITAL RULE (ultrasonic) April 81,
£30 20

INTERCOM, April 81, £20:76,

SIMPLE TRANSISTOR & DIODE
TESTERS. Mar, 81, Ohmeter version
£1:89. Led version £2-56.

MINI SIREN. Mar. 81. £7-52.

LED DICE. Mar, 81, £7-89,

LED FLASHER. Mar. 81, £4-01,
MODULATED TONE DOORBELL.
Mar. 81. £6-21

BENQCH POWER SUPPLY. Mar, 81,
£4

TREBLE BOOST. Mar. 81. £6-04,
CARACTUATED DRIVEWAY LIGHT.
Feb. 81 less socket. £23-90.

THREE CHANNEL STEREO MIXER.
Feb. 81. £17-4

SIGNAL TRACER F:b. 81, £7:64 Jess
probe.

FOUR BAND RADIO. Feb. B1. £39-98.
Ni-Cd BATTERY CHARGER. Feb. 81,
£12:72,

ULTRASONIC INTRUDER DETEC-
TOR. Jan. 81 less case, £49-98.
AUTOSLIDECHANGER. Jan.81. £9-28,
I.7OGIC PULSE GENERATOR. Jan. 81,
£7-48.

ICE ALARM. Jan. 8. £7-38.

2 NOTE DOOR CHIME. Dec. 80. £9°65.
LIVE WIRE GAME. Dec. 80. £10-94
SOUND TO LIGHT. Nov. 80. 3 channel,

£19-95
PRACTICE

GUITAR AMPLIFIER.
Nov, 80. £11°99 less case. Standard case
£3:38, High quality case £3-33.

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. £6

BICYCLE ALARM Oct. 80. £9-68 less

mounting brackets,

IRON HEAT CONTROL. Oct. 80. £5-48,

BEDSIDE RADIO. Sept. 80, £17-57.

TTL LOGIC PROBE. Sept, 80. £4-85.

EOURTESV LIGHT DELAY. June 80.
669,

SIGNAL TRACER, June 80. £5-98.

ZENER DIODE TESTER. June 80. £6-23,

JSTATION RADIO. May 80. £15-33 [ess

LIGHTS WARNING SYSTEM. May 80.
4-38,

BATTERY VOLTAGE MONITOR. May

80, £4-6.

CABLE & PIPE LOCATOR. Mar. 80.

£3:85 less coil former,

KITCHEN TIMER. Mar. 80, £13'7

STEREO HEADPHONE AMPLIFIER.

Mar. 80, £16-97.

MICRO MUSIC BOX. Feb. 80. £15-20,

Grey Case £3:99 extra.

SIMPLE SHORT WAVE RECEIVER.

Feb. 80, £24-17, Headphones £2-98,

SLIDEITAPE SYNCHRONISER. Feb.

80. £11-50.

MORSE PRACTICE OSCILLATOR.

Feb, 80, £4-32,

SPRING LINE REVERB. UNIT. Jan. 80.
£24-

7.

UNIBOARD BURGLAR ALARM, Dec.

79. £5-64.

BABY ALARM. Nov. 79. £8-98,

OPTO ALARM. Nov. 79. £6:34 inc.

optional ports,

ONE ARMED BANDIT. Oct. 79. £24-60.

HIGH IMPEDANCE VOLTMETER. Oct,
79. £17:45,

CHASER LIGHTS. Sept. 79. £21-97.

SIMPLE TRANSISTOR TESTER.

Sept. 79, £6-83.

ELECTRONIC TUNING FORK. Aug. 79.

£9-99. Suitable microphone & plug £1-79

extra.

DARKROOM TIMER, July 73. £2- 71,

ELECTRONICCANARY.June79.£5 48,

LOW COST METAL LOCATOR. June

79. £5-98, Handle & coil former parts extra

£6-10.

TRANSISTOR TESTER. April 79, £4-55
TOUCH BLEEPER,. April 79. £3-87,
ONE TRANSISTOR RADIO. Mar, 7
less case £7-62,

MI‘CROCHIME 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. £6-82,

MIC. AMP. Dec. 78, £3-08.

AUDIBLE FLASHER, Dec. 73. £1-33.
VEHICLE IMMOBILISER. Inc. PCB.
Dec, 78. £6-31,

FUSE CHECKER. Oct. 78. £2-16.
TREASURE HUNTER. Oct. 78. £19-64
less handle & coll tormer.

SOUND TO LIGHT. Sept. 78. £7-6§7.
CAR BATTERY STATE INDICATOR.
Sept. 78. Less case. £1 96,

R.F. SIGNAL GENERATOR. Sept. 78.
£24-98,

SLAVE FLASH. Aug. 78. £3-52less SK1,
IN SITU TRANSISTOR TESTER.
June 78, £6-33,

POCKET TIMER. April 78, £3-27,
WEIRD SOUND EFFECTS GENERA.
TOR. Mar. 78, £5 28,

AUDIO VISUAL METRONOME. Jan. 78
£5-63.

ELECTRONIC TOUCH SWITCH. Jan.
78. £2-56 less case.

RAPID DIODE CHECK. Jan, 78. £2-57.
AUTOMATIC PHASE BOX. Dec. 77.
£11:50 inc. p.c.b.

%HONEIDOORBELL REPEATER. July
ELECTRONIC DICE. Mar. 77. £5°31.

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

- CHRISTMAS KITS —

TWINKLING STAR EE Dec 79
Malns PSU

TABLE DECORATION EE Dec 80
TREE LIGHTS FLASHER EE Dec 80.
Reprints of above. ..

£3-98
£399
...E8 98
.£10°95
45peach

PCBs

MODEL RAILWAV SPEED CONTROLLER. Sept. 81 £2:98

CMOS DIE. Sept. £1-99

WHEEL OF FORTUNE Aug. 81 (pair) £4:98

for COMBINATION LOCK. July 8 ) . £1.88
BENCH POWER SUPPLY. Mar. 81 £258

MODEL RAILWAY POINTS CONTROLLER. Mar. 81  £1-5

E E SOUND TO LIGHT. Nov. 80 .. £1-89
o lms ‘GAS SENTINEL. Apr. 80........... ... . £220
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I.C.s TOOLS CASES
TRANSISTORS RESISTORS  KITS
CAPACITORS HARDWARE
C106D 58p | 2N5457 ssp | BFYs51 24p | LINEAR 1.C.s | LM331IN £2-27
TIC46 48p | 2N5484 83p | BFYS2 23p | 555 32p | LM3900W  85p
0A47 11p | 20673 98p | BFX88 32p | 556 79p | LM330SN  79p
0A90 9p| AC128 29p | BRY39 4sp | 741 28p | LM391IN  £1-55
0A202 16p | AC141 38p|MPSAGS  39p | 748 55p | LM3914N  £2-39
WO005 33p| AC142 39p | RPYS8A £1-16 | CA3080  £1-21 | LM3915SN  £2-98
W06 410 AC176 30| TIP31A s2p | CA3085A £1-32 f MC3340  £2:15
250 £2-92| BC182 1p| TIP32A 83p{ CA3130T £1-12] TBA820 £1-05
IN4001 S;p | BC182L 11p| TIP33A 94p§ CA3140E  S7p | TLO6s  £2:59
IN4005 6p | BC183 11p | TIP34A 99p | HA1388  £2-85| U237TB  £1-69
IN4148 Sp | BC184 1p| TIP12t  £1-92§ ICL7611  £9-04 | ULN2283B £1-47
IN5404 18p | BC184L 11p| TIP2955  69p | ICLBO3BCCEI-92 | ZN1OB4E  £2-19
IN5408 19p | BC212 1p| TIP3055  69p | ICM7555 £1:19 | ZN414  £1-09
BF244 87p | BC212L 11p | TIS43 38p | LF351 s8p | ZNAI9CE  £2-59
MPF102 69p | BC213 1p| TPSAI3  35p] LF3S3 96p | ZN424E  £2-14
TISB3A 57p | BC214 11p | SN3053 25p | LF356 99p | ZN42SE  £5-98
VN6TAF  £1-21 | BC214L 11p | 2N3055 s9p | LM301AN  39p | €MOS
2N3819 28p | BD131 43p | 2N3702 11p | LM309K  £2-99 | 4001 27p
2N3820 78p | BFY50 25p | 2N3704 11p | LM317K  £3-56 | 4011 28p
LMATT  £2-55 | 4013 55p
95
W CARBON FILM RESISTORS e ) P £1.20
E12 SERIES. 1R-10M Yipeach | m3sIN £1-99 | 4024 76p
MIN. HORIZ. PRESETS. 100R4M7.. 12p each | msaan  £1.82 | 4009 Np
MIDGET POTS LINEAR. 470R-4M7 J7nouch LM386N  £1-04 | 4081 29p
LOG. 4K7-2M each | M3a7N  £1-29 | 4093 89p
SWITCHED POTS 4KT-1M, LIN. 75p. LOG 760 | LM38ON  £1.29 | 4522 £1-70
LM1830  £2-32 1 40174 £1-50
POLYESTER (C280) CAPACITORS, 250V
10nF: 15nF; 22nF; 33nF; 47nF Tp each. 68nF; OPTO
100nF 8p. 150nF 220nr|zp 330nF 15p. 470nF 20p. BPX25 £2:24
680nF 28p. 1uF ﬂp 1:5uF 49p. 2-24F 65p. 2NSTTT 'L
ORP12..
SUB MINIATURE PLATE CERAMICS, s3v | TIL32
Values In pF; 2-2; 3-3; 4-7; 5°6; 6-8; 8-2: 10; 15; TiL1e

22; 33; 47 & 56pF Ip ench GEDF IOODF T each
ISODF 220pF; 330pF 11p each. 390pF, 470pF,
1000pF Sp each 2200pF 6p each. 33000F 47OODF
Tp each. 10nF 13p. 100nF 22p. 47nF 14p.

ELECTROLYTIC CAPACITORS

AXIAL Leads: 12F/16V 11p; 14Ff63V, 1uF/100V
120; 2-2uF[63V., 3-3uF/63V, 4-TuFI63V 12p; 10uF/
16V 11p; 104F/25V, 104F/83V 12p; 22uF/10V, 22,F/
25V 12p; 22uF/63V 15p; 33uF/40V, 47uF/28Y 12p;
4TuF[4OV 15p; 4TuF[63V 18p; 1004F/16V 12p;
103:F/25V 15p; 103uF/40V 18p; 100uF/63V 29p:
220uF/10V 15p; 2204F/25V 19p; 470uF/16V 29p:
4T0uF/25V 36p: 470,F/40V $50: S80FNIGY 320

LEDS WITH CLIPS
3mm. Red 15p. Green13p. Yellow

20p.
Smm. Red 16p. Green 28p. Yeliow
29p.
FLASHING LED .. 18p
RECTANGULAR. Red (]
MAINS PANEL. Neon ....32p

ZENER DIODES., 400mW.
BZY88. Range 2V7 to 33V. 12p
each.

1.C. SOCKETS

1003uF/10V 30p; 1000uF/18Y 33p; 1000uF/25V 48p; 8 pin.... 16 18 pin.... 22

1000uF /40V 58p; 100)uF/63V 799, 2200uFI|0V 39p; 14 :In 9 |1= 24 :In,... 4l=
2200uF[25V 64p; 2200:F/83V £1-10. 16pin.... 18p 28 pin.... 45p
SWITCHES JACKSON

MIN. TOGGLE spst 59p; spdt 69p: dpdt 79p. 300pF dilecon £2-36
MIN. PUSH ON. 18p. PUSH OFF. 22p 500pF dilecon ¢ £2-92
FOOTSWITCH & ALT. ACTION spco £| 39; C804 Ver, Capac.; 10pF £2-28,

dpco £1 88,
ROTARY SWITCHES. 1p 12 way, 2p 6w, 3p 4w,

25pF £2-46, 50pF £2-43. 100pF
£2-83. 150pF £3- 4

4p3w ..., o 69p each ‘01" 365pF £3-48, '02 365pF. £4-49
12V 185R DPCO RELAY £2-98 02* 2OBD+ 176pF £3-98, P
SPEAKERS. Miniature, 8 ohm 07p MIN, BUllERS 6V. 50p, 9V. £1-10,
64-75 ohm ...... 89p 12v.
CRYSTAL EARPIECE 5p MAGENYIC EARPIECE . 15p
MONO HEADPHONES.. 296 STEREOQ HEADPNONES £4:35
TELEPHONE PICK-UP COIL | T2p F.M. AERIAL .... . 49p
PP3 CLIPS PP9 CLIPS »
PANEL METERS. 60 X 45mm. SOMA IOOMA 1mA, 1A, 25V.. 8
VEROBOARD 0-1" COPPER. 10 ﬂrlpl 24 hol £1:20 per S
24S 37TH. 78p. 24S 50H. 89p. 36S 37H. 83p.  38S 50H. 99p.
TERMINAL PINS . . 3 s ot 48p/100
PIN tINSERTION TOOL £1-69 SPOT FACE CUTTER... £1-23
PCB ETCHING KIT ....£4:98
PLASTIC TWEEZERS ....69p DENTISTS INSPECTION MIRROR.. £2:35
EUROBREADBOARD ..£6'20 JEWELLERS EVEGL S £1:50
BIMBOARD 1 .£6-48 HAND MAGNIFIE £2-99
S. DE .£3:98 ILLUMINATED MAGNIFIER 14" £1-14, 37, £3-19
VEROBLOC £3-98
MULTIMETER TYPE 1. 1,000 opv with probes .. vever.. £6-88
MULTIMETER TYPE 2. 20 000 opv with transistor toster £14:75
CROC CLIP TEST LEAD SET. 10 leads with 20 clips . ... 99p
CONNECTING WIRE PACK. 5 x 5yd coils, 85p
RESISTOR COLOUR CODE CALCULATO . Ap

WWWM

LOOK' FROM NOW UNTIL END OF
DECEMBER A SPECIAL PUR-
CHASE ALLOWS US TO GIVE YOU A SPECIAL

CHRISTMAS OFFER. MINIMUM ORDER FROM
THIS BOX (ANY MIX) £2 + P. & P.

555
556
T4
LM380
IN414
C106D

190
p
1840
69p
39p
30p

4001
401
4017
4093

2N3819 21p
2N3055 49p
IN4148 3o
IN4001 4“4p
IN4005 Sp
OA%0 4p

SOCKETS

8 pin 10p
14 pin 13p
16 pin 14p

18p
16p
49p
42p

ALL TOP QUALITY

SUPER PRICES

PO OO VOOV VYOS
R'a o a o o o o o o o o o oY

o~

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with
orders or send sae (9 x 4)
CONTAINS LOTS MORE
KITS, PCBs &
COMPONENTS

1982 ELECTRONICS
CATALOGUE

tilustrations, product descriptions, cirguits all in-
cluded. Up-to-date price list enclosed. All products
are stock lines for fast delivery.

Send 70p in stamps or add 70p to order.

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

Everyday Electronics, December 1981

NEW SERIES—ALL COMPONENTS IN STOCK NOW 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 DESOLDER BRAID 69p

25W £5-48 HEAT SINK TWEEZERS 29p

SOLDERING IRON STAND DESOLDER PUMP £6-48
£2:40 SOLDER CARTON £1-84

SPARE BITS. Small standard,
large. 65p each. For X5+ X25.
SOLDER. Handy slze 99p.
HOW TO SOLDER LEAFLET

LOW COST CUTTERS £1-69
LOW COST LONG NOSE
PLIERS £1-68

WIRE STRIPPERS & CUTTERS

12p £2:69

BOOKS
SEMICONDUCTOR DATA BOOK. Newnes. £5-90
MICROPROCESSORS FOR HOBBYISTS. R. Col veere £3° 65
PRACTICAL ELECTRONIC PROJECT BUILDING Alnslle & Colwell ... £3-35
CONSTRUCTOR'S PROJECT BOOK.
ELECTRONIC GAME PROJECTS. Rny £3-35
ELECTRONIC PROJECTS FOR HOME SECURITY Blshop £3-35
ELECTRONIC PROJECTS IN AUDIO. Penfold .. £3-35
ELECTRONIC PROJECTS IN MUSIC. Flind ... £3-35
ELECTRONIC PROJECTS IN PHOTOGRAPHY. PanIold v £3-35
ELECTRONIC PROJECTS IN THE CAR. George £3-35
PROJECTS IN AMATEUR RADIO & SHORT WAVE LISTENING. Rnyev £3-35
PROJECTS IN RADIO AND ELECTRONICS. Sinclair... £3:35
ELECTRONIC PROJECTS IN HOB31:5. Rayer £3-35
ELECTRONIC PROJECTS IN THE HOME, Bishop. £3-35
ELECTRONIC PROJECTS IN THE WORKSHOP Pen'old £3-3%
ELECTRONIC TEST EQUIPMENT PROJECTS. Alnslle £3-35
MORE ELECTRONIC PROJECTS IN THE HOME. Flind £3-35
||D ELECTRONIC ALARM PROJECTS FOR THE HOME CONsTRUCTOR o

- -35

ELECTRONIC PRO ECTS—PA PERMAC
COST EFFECTIVE PROJECTS AROUND THE HOME. Watson. .. £4-35
PROJECTS FOR THE CAR AND GARAGE. Bishop . £4-35
AUDIO CIRCUITS AND PROJECTS. Bishop £5-40
TESYT GEAR PROJECTS. Dixon £4-3%
ELECTRONIC CIRCUITS FOR MODEL RAILWAYS, Pen!old £1-95
SOLID STA SHORT WAVE RECEIVERS FOR BEGINNERS. Pen'old £1-30
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Penfold . £1-50
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Berry ...... £1-35
1C555 PROJECTS. . £1-90
BASIC ELECTRONICS BOOKS 1-5.
Superb set of books covering theory and practice. Educational, Sult age 14 upwards. Lots
of useful projects—circuits built on an S-Dec breadboard, Sold as a set of 5 books. £11-98

MAGENTA ELECTRONICS LTD.

by Tom
Duncan

ADVENTURES WITH

MICROELECTRONICS

An easy to follow book sultable 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 fimer, 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 ELECTRONIC

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 pack £17-98 less
battery.

by Tom
Duncan

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock lines and are new 4 full specification. We give personal service &
quallty prod to ali our 3 { s—HAVE YOU TRIED US?

MAGENTA ELECTRONICS LTD.

EQ34, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS,,
DE14 2ST. 0283 65435. MON.-FRI, 9-5. MAIL ORDER ONLY.

ADD 40p P. & P. TO ALL ORDERS.
ALL PRICES INCLUDE 15% V.A.T.

Hn g egh e

OFFICIAL ORDERS WELCOME.
{RISH REPUBLIC & B.F.P.O. EUROPE:
Deduct 10% from prices shown Payment.
must be |n Sterling,

CCESS and BARCLAYCARD (VISA)
gRDERS ACCEPTED BY PHONE OR

OST.
SAE ALL ENQUIRES.




Sinclair ZX81 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
Softwarelibrary 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.

'BI{SIC manual

Every 2X81 comes with a comprehiensive, specially- written
manual - a complete course in BASIC programming, from
first principles to compiex programs

794

Kit:
£49 5

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

® ZB80A 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.

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 at9vDC
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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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 muitiply your
data/program storage by 16!

Useit forlong 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.

sSincl=ir-
ZX8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: (0276) 66104 & 21282,

"

Available now-
the IZX Printer
foronly £49.%

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 featureis COPY, which
prints out exactly whatis on the
whole TV screen without the need
for further intructions.

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard 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 e

~~~~~~~

Sl

useful when writing or editing
programs.

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

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

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

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 -
andwe have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Order_l

Qty | Item Code | Itemprice | Total I
£ £
I Sinclair ZX81 Personal Computer kit(s). Price includes I
| | ZX81BASIC manual, excludes mains adaptor 12 49.95 |
Ready-assembled Sinclair ZX81 Personal Computer(s)
I | Price includes ZX81 BASIC manual and mains adaptor 1 69.95 I
| | Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 8.95 I
l | 16K-BYTE RAM pack 18 49.95 l
| Sinclair ZX Printer. 27 49.95
l BK BASIC ROM to fit ZXBO 17 190.85 I
I Post and Packing. 2.95 l
I [J Please tick if you require a VAT receipt TOTAL £ I
| *l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |
| *Please charge to my Access/Barclaycard/Trustcard account no l
I *Please delete/complete as applicable l
Please print
I Name: Mr/Mrs/Miss l
| Address: l
EVE 12

LFREEPOST =no stamp n;eded. Offer applies; to UK 6nly.
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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
Mullard/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.

st

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 commerclal equipment or subjects not published
by us. All ietters 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 rellable. We cannot however guarantee it, and we cannot accept legal respon-
sibllity for it. Prices quoted are those current as we go to press.
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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 l.e.d. 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 1C6 and
ICT7 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 R1 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 ICl. 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 IC5
causes it to send clock pulses to ICT7.
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

798

clock pulses on the two 7-segment dis-
plays. The complementary output
from the latch is used to clock IC1 so
that a different binary signal is read
from its internal flipflops 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

HOW IT WORKS

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, D1,
D2 and C1 is adequate.

100Hz CLOCK OSCILLATOR

The 555 timer i.c., IC5, is wired in
the astable mode. When it receives a
high signal from ICA4a it begins send-
ing clock pulses to IC7. The frequency
of the clock pulses is given by:

f= 1-44

(R10+2XR11)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 670k 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 470k + 100k +
100k =670k). Using one per cent
tolerance components for R10, C3 and
composite R11 will bring the fre
quency within one hertz of that
required.

Hz

B secs
B -~
] |

e \\
7 \ 300 | counter/oseLay
\ \ \ LATCH DECODER
; L SET/RESET ;, Sl
\J/ o e
‘& RANDOM
PERIOD cLocK
TIMER sToP
cLock

When the period produced by the RANDOM PERIOD TIMER has
elapsed, the l.e.d. lights up. At the same time the CLOCK is turned on
and its output puises 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 l.e.d.
turning on and the stop button being pressed is read as your reaction
time in 1/10 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 ms1 cir-
cuit. It also works out cheaper than
the 4024 binary counter and the 4511
b.cd. 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 X 45mm, 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

Fig. 1. The complete circuit diagram of the Reaction Meter,

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 alse be cut for
D3, the two push button switches, the
mains on/off switch and the mains cable
to pass through a rubber grommet.

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
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(excluding case)

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

800 Everyday Electronics, December 1981



Reslistors

R1- 6-8kQ R4 6-8kQ2 R7 470Q
R2 10k R5 1MQ R8 270Q
R3 6-8kQ R6 1MQ R9 270Q

R10 100kQ2 + 1% metal oxide
R11 670k made up from .

100K + 100k + 470kﬂ}i1 % metal oxide—see text
All $W carbon + 5% except where stated otherwise

Capacitors See
C1 470uF 10V elect. radial leads
C2 100uF 10V elect radial leads

C3 10nF £1% polystyrene

Semiconductors
D1, 2 IN4001 silicon rectifier diodes (2 off)

page 804

D3  TIL220 0-2 inch red light emitting diode St
X1,2 FNDS500 7-segment 0-5 inch
common cathode displays (2 off)
1C1  4024BE CMOS 7-stage binary counter
1IC2  4016BE CMOS Quad bilateral switch
IC3  NES555 timer i.c.
IC4 4011BE CMOS Quad 2-input NAND
IC5 NE555 timer i.c.
IC6 4026BE CMOS decade counter 7-segment outputs
IC7 4026BE CMOS decade counter 7-segment outputs

Miscellaneous

S1 s.p.s.t. mains toggle

S$2,3 push-to-make non-locking push switches (2 off)

T 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 oft), 14-pin d.i.l. sockets
(3 off), 16-pin d.i.l. sockets (2-off); clip for D3; ptastic case
118 x 98 x 45mm, with internal board mounting slots; p.v.c.
covered stranded connecting wire; 3-core mains cable;

20v
A.C.MAINS

Taﬂ 2

\
\\

PRIMARY

rubber grommet.

(1}

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 ICS 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
T-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.

®
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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
T1. The fixing holes on conventional
transformer frames would normally
be used.

Once S1, D1, D2 and Cl1 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.
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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 le.d. lights, also by
holding down S2 and waiting until the

led. comes on, in other words,
cheating. X
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IN mosT electronic die circuits, the
six faces of the die are simulated
on a dot matrix consisting of seven
le.d.s in an “H” formation. In the de-
sign described here, only four led.s
are employed and the logic circuit is
of a simpler nature than that re-
quired for the driving of seven le.ds.

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 le.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 is 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
l.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 le.d.s connected to its
outputs and an oscillator to drive the
counter when the ‘throw” switch,
S1, is pressed. The circuit diagram is
shown in Fig. 2.

The oscillator is a basic astable
(free running) multivibrator consist-
ing of TR1, TR2, Cl, C2 and R1 to R4.
When S1 is made, this circuit will
oscillate. The output is taken from
the collector of TR2 and it clocks
IC1, a binary coded decimal counter.
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SAQUARE SIX

e - 4
1 L

By F. G. RAYER

The outputs of the counter at pins
8, 9, 11 and 12 are used to drive the
le.d.s D1 to D4, with RS to R8 limit-
ing the current to these displays.

D1 D3
onjo oi1

1|0 Oo|lo
D2 D4

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

Depending upon the output state
of ICl1, the le.d.s will display one of
the combinations shown in Fig. 1
when Sl is released. Thus when D3
alone is on the score is “1”, when D1

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 IC1 mounted in an i.c. socket.
L.e.d.s, D1 to D4, should be left uantil
last as they are mounted in a special
fashion.

The switches S1 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.

ESEXDES

The four le.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 le.d.s correct, the
cathode (k) is usually indicated by a
“flat” or a “notch” on the side of the
l.e.d. 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
ichosen 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,
S1 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 THROw switch, S1, is
closed the multivibrator will generate
a pulse train to clock the counter

Resistors
R 5-6k0Q

47kQ2

270k2

1kQ

R5-R8 1-2kQ (4 off)

All W carbon +5%

Capacitors
C1.,2  0-1uF 20V ceramic disc
(2 off)

Semiconductors
TR1, 2 BC108 silicon npn (2 off)
D1-D4  TIL 220 or similar red
l.e.d. (4 off)
D5 1N4001 silicon
1C1 7490 TTL decade counter

Miscellaneous
s.p. push-to-make,
release-to-break
S2 s.p. on-oft slide or toggle
B1-B4 4 x 1-5V size AA (HPT7)
Stripboard: 01 inch matrix 26
holes by 13 strips; 14 pin d.i.l. i.c.
socket; p.v.c. sleeving; p.v.c.
coated wire; 6BA or M3 board
mounting hardware; 15mm long
spacer (2 off); battery hoider for
B1-B4; battery connector: case
to suit.

excluding
case

Approx. cost
Guidance only

f£4

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 S1, 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 S1 is made

123458 0 15 20

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 10nF 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 IC1 and the orientation of
D1 to D4.
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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 l.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
;:ertain components throughout the coun-
ry.
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 firstfew 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-
g?nnecting lugs on one side of the Vero-

oc.

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 Bristo! 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 r.f.
equipment, Japanese transistors or equi-
valents, a new range of |.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
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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 Tem-
pus. This latest offering gives you simul-
taneous analogue and digital (12 or 24
;\our) readout on the liquid crystal display
ace.

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. her
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 chionograph
is available from Tempus, Dept EE, 164/167
Ezstgﬁéoad. Cambridge, CB1 1DB and cost

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 Ieadin? electronic and computer
stoies, and catalogues are free but send
30p for postag and packing to Electro-
ware, Dept EE, Dutton Lane, Eastleigh,
Hants, SO5 4AA,

Relay

It was only Jast month that we wete ex-
periencing difficulty in locating a suitable
low-profile p.c.b. type relay for the /nfra
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
Sgr(\;/ice 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
Flasher. 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
contro! unit should carry a 7A 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 FN D500 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 constructiona!l 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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HRISTMAS 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.

vr  CRIRISTIMAS
TREE LIGHTS
RISVAYS AR

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, IC1, 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.

S

2

N\
ok
\ /]
2O

vy

The frequency (f) of operation of
the timer is given by the formula;
TR I, - £
= Ri+2(R2+VRI) xC2 B2
From this formula we can calculate
the maximum flash rate by substitut-
ing the values of R1, 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.

TREE LIGHTS

Fs1
L SA

CSR1
TiIC226D

IC1

555
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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, CSR1. 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
IC1 (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 dc,
diodes D1 and D2 providing the recti-
fication and Cl1 being a smoothing
capacitor. No part of the crcuit
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
€rrors.

The foil pattern of the p.cb. 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
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The finished unit
> showing the “shuttered"’
mains safety socket and lights plug.

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 SK1 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 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, SK1, 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 SK1 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 SKI1.

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! pud
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TREE LIGHTS s

COMPONENTS [ o

Resistors See

R 10kQ Sh

R2 47kQ2 o
R3 1000 T l
All $W a
carbon +5% page 804

-]
Capacitors
C1  1000uF 16V elect. radial

C2 4:7uF 25V elect. axial

Semiconductors
D1, 2 1N4001
I1C1 555 timer i.c. (8-pin d.i.l.)
CSR1 TIC226D 400V 8A triac
(TO-66 case)

Miscelianeous
VR1  2MQ carbon lin. law ° °
potentiometer °
T Mains transformer,

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

socket and in-line plug
Printed circuit board size 72 X
125mm; plastic case size 150 X
80 x 50mm (Verobox 6§5—2520J);
control knob (plastic push-on
type); heatsink (for TO-66 plastic
package); "P* clip cable clamp;
sleeved grommet; 1-5m 6 A mains
lead; 3-pin mains plug (7 A 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.

Fig. 4. Drilling and cut-out details of the case and the pin configuration of the
triac CSR1.

Approx. cost £ 9 .
Guidance only 4%, <

MAINS
INPUT

OUuTPUT
0
TREE
LIGHTS

VR1

(Q @ MEATSIT @ (@ |

Fig. 3. Component layeut of the p.c.b. shown mounted in the case with all interwiring shown.
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FOR 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. Y

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 expemnsive 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

808

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. 1 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

. PLAYBACK RESPONSE

for maximum output at 1kHz, 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 1kHz of about 20dB
is provided by R1 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
R1, 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 onmly
small losses are produced through C1
and Rl. At lower frequencies the im-
pedance of Cl rises steadily so that
increased loss<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>