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Once again, Poweriran and E&MM combine to bring you Specification "

versatility and top quality from a product out of the ; .
realms of fantasy ond within the reach of the active Memory Size: Variable from 8 bytes to 64K bytes.

musician. Storage time at 32 KHz sampling rate: 2 seconds.
Storage time at 8 KHz sampling rate: 8 seconds.

jes

The MCS-1 will take any sound, store it and play it back

from a keyboard (either MIDI or Iv/octave). Pitch bend or Longest replay time (for special effects): 32 seconds.

vibrato can be added and infinite sustain is possible Converters, ADC & DAC: 8 bit companding. Dynamic

thanks to a sophisticated, looping system. range: 72 dB.

All the usual de|qy line features (Vibfotoy Phosing’ Audio Bandwidth: Variable from 12 KHz to 300 Hz. —— ,2;
Flanging, ADT, Echo) are available with delays of up fo 32 Internal 4 pole fracking filters for anti-aliasing and :
secs. A special interface enables sampled sounds to be recovery.

stored digitally on a floppy disc via a BBC

Programmable wide range sinewave sweep generator.
MIDI control range: 5 octaves.

+1/V/oclave control range: 2 octaves with optional
transpose of a further 5 octaves.

microcomputer.

The MCS-1 gives you many of the effects created by top
professional units such as the Fairlight or Emulator. But the
MCS-1 doesn’t come with a 5-figure price tag. Ang, if -
you're prepared to invest your time, it's almost cheap!

Infroduced in 1982, Powertran’s
DDL has brought digital quality
effects to thousands of
& musicians. Still available in

kit form at only £179.00 + VAT,

i

Write or phone now to place an order L—‘
“Powertran Cybernetics Limited,
Poriway Industrial Estate

Ancove, Hons 710 35 PIIW[IITIMN cybernetics Itd
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"WATFORD ELECTRONICS

TRANSISTORS

NS . ac12e/7 35 | Bcazz 15| BFase/7 35 | MPsuos 60 | zTx107/8 12 | 2n3s20 @0 2s5C233s 200
33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND AG141/2 35 | 86a37/s 15| 8Fasa a0 | MPsus2 65 | ztxios 12 | 2N3s22/3 eo | 2sC2547 40
- . : AG176 35 | BCaat/61 34 | BFast 40 | MPsuss 60 | ZzTx212 28 | 2N3866. 90| 25C2612 200
MAIL ORDER, CALLERS WELCOME AC187 35 | BC477 40| BFasas 40 | MPSUs6 60 | ZTxaoo 13 | 2N3g0/4 18| 250234 74
AC188 35 | BCs16/7 40| BF594/5 30 | 0C26 170 | ZTX302 . 16 | 2W3905/6 15} 25K45 80
Tel. Watford (0923) 37774/40588 Telex. 8956095 ACY19/21 75 | BC547/8 12 | BFRa9/a0 30 | OC28 220 | ZTX303 25 | 2N3ags 17 | 25288 226
d A ACY22/41 75 | BC543C 15 BFRA41/79 25 | OC35 50 | zTx304 17 12N4037 60| 25483 225
AD142 120 | BCS56/7 15 | BFRBO/8Y 25 | OC36/41 75 | ZTx326 30 | 2N4058 15 25485 225
ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANKDRAFT WITH 135,50 "2 | ncssars 15 | Brros 108 | OCa2/75 75 | Zrxasi 23 | 2Naoets2 15| anizs 115
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. AD16Y 42 | BCY39/40 85 | BFX29 35 | OC71/72 50 | ZTX500 14 | 2N4264 30| 3N140 115
i ORDERS WELCOME AD162 42 | BCYa1/42 30 | BFXB1 45 | OC75/76 55 | ZTX501/2 15 | 2N4286 25} 40315 90
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIA AF115/6 B0 | BCY4s 50 | BFxaa 35 | OCB1/82 50 | zTx503 18 | 2N4289 25| 40316 85
AF188 80 | BCYS8/59 36 | BFX8s/s 35 | QCB3/84 70 | 2Tx504 25 | 2N4314 78| 40324 100
P&PADD75PTOALLCASHORDERS'OVERSEASORDERSPOSTAGEATCOST'PRICES AF124/26 70 | BOY70/71 18 | BFYs0/51 30 | OC170/71 75 | ZTx531 125 | 2Ndaoo 25 | 40326/7 70
T NOTICE. AF139 40 |1BCY?2 25| BFY52 30 | OC70 40 | zTxs50 25 | 2N4427 80| 40347 90
SUBJECT TO CHANGE WITHOUT NO AF178 75 |BCY?B 30} BFYsa 35 | OC200 75 | 2N697 23 j2N4871 55 | 40348, 120
ot ’ AFi86 70 |BD114 190 | BFYss5/56 56 | IP29A 32 | 2N698 40 | 2N5135/6 30 | 40360 60
VA Export orders no VAT. App to UK. C only. Unless stated othewise, AF233 55 1BD121 95 | BFYB4 40 | TIP29C 38 | 2N699 48 | 2N5138 25| 40361/2 " 70
ali prices are exclusive of VAT. Please add 15% to the total cost including P&P. . BCiO7 12 | 8D124 115 | BFYB1 120 | TIP3DA 35 | 2N706A 25 | 2N5172 25| 40407/8 75
i isi i BC1078 14 | BD131/32 65| 8FYso 80 | TIPaoC 37 | 2N708 25 | 2N5179 45| 40411 288
\!‘Vestoi:kthousands nlwve |ter!15.'ltpaystov|l||tus. We are situated behind Watford Footbail Ground. BC108 12 180133 - 70 | BRY39 20 | niPain 38 | 2Na18 20 |2n2i80 45 | 40412 oo
Underg BR Watford High Street. _ BC108B 14 | 80135 45 | BSX20 30 | TIP31B 39 | 2N1131/2 40 | 2N5190/1 75 | 4D467A 130
Open Monday to Saturday: 8.00am to 6.00pm. Ample Free Car parking space available. 8C108C 14 | BD136/37 40 | BSX26/29 45 | TIP31C 45 | 2N1302 45 | 2N5194 80 | 40468 85
BC109 12 | BDt38/39 40 | BSY?26 35 | TIP32A 43 ] 2N1307 70 | 2N5305/8 30 | 40594 105
ELECTROLYTIC CAPACITORS: (Values In uF) 500v; 10uf 52; 47 78p; 83V:0.47,1.0.1.5,22,3.3,478p 10 10p, BC1098 14 | BD140 40 { BSY95 35 | TIP32C 45 | 2N1671B160 | 2N5457/8 30 | 40603 110
15,22 12p; 33 15p; 47 12p; 68 20p; 100 19p; 220 26p; 1000 TOp: 2200 99p; 50V: 68 20p; 100 17p; 220 24p; BC108C 14 | BD144/45198 | BU105 180 | TIP33A 70 | 2N2160 325 | 2N5458 30 | 40673 75
40V 22 9p; 33 12p; 330,470 32p; 1000 48p; 2200 90p; 25V: 1.5,4.7.1(, 22,47 8p; 100 11p; 150 12p, 220 15p; BC114/5 30 |BD158 68} BU205 180 | TIP33C 75 | 2N2219A 28 | 2N5485 36 | 40871/2 90
330 22p; 470 25p; 680, 1000 34p: 1500 42p, 2200 50p: 3300 T6p; 4700 92p; 16V 47,66,1008p; 126 12350 | BC117/6 28 1 BO2a5/6 119 | BLUACE 200 TIP3aA 65 | 2Nzza0n 28 | 2NS77T 5
16p, 470 20p; 680 34p; 1000 27p; 1500 31 p; 2200 26p; 4700 T2p 18749 210 “§ES IR33C $OST] 2N222/A 258 2N5879 A9
g B g 3 i BC140 $8 | BD37B 70 | BUY69C 225 | TIP35A 120 | 2N2222A 25 |2N6027 32
TAG-END CAPACITORS: 64V: 2200 120p; 3300 145p; 4700 245p; 50V: 2200 85p; 3300 156p; 40V: 4700 | BC142/3 38 | 80434 70 | MOBO0L 250 | TIFASC 130 | 242308 23 | 2087 258 RF
180p; 25V: 2200 TOp; 3300 B5p; 4000, 4700 T5p; 10,000 250p; 15,000 270p; 16V: 22,000 200p. is H CHOKES
P i i . 3 10 3 15 ; 3 BC1478 15 [BD45 80 | MUE170 150 | TIPASC 140 | 2N24B3/4 27 |25Cdss 85 | ol to0 oo
T 8C148 12 | BDE95A 150 | MUE180 150 | TIP41A 50 | 2N2646 46 |25C496 85
POLYESTER GAPACITORS: Axiel Lead Type ) SIEMENS pcb 8C1488 15 | BDGOGA 150 | MJERso 54 | TIPa1B 52 | 2N2goass 28 | 25C1061 250 | PCB type
400V: 1nF. 1n5. 2n2. 3n3, 4n7, &n8 11p; 10n, 150, 18n, 22n 12p; d3n. 47n, e e BC14g 12 | BF115 45 | MIE370 100 |TIP42A 55 | 2N2906/7 26 | 25G1086 85
88n 16p; 150n 20p; 220n 30p; 330n 42; 470n 52p; 680n 1LF 68p; 2u2 52p. péf’yc‘am,mrs BC149C 15 | BF154/8 30 [ MJE371 100 | TIP42B 58 |'2N2907A 28 |2SC1162 45
1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. BC182L 10 |BF167 35 | MUE520 85 | TIP120 70 | 2N2926G 10 |25C1173 126 | 1uth 2u2.4u7,
250V BC1gal 10 |BF173 35 | MiEs21 96 | TIP121/2 73 | 2naos3 25 |25C1a0e 100 | 10w 22U S3u.
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH TNF. 106, 2n2, 8CG184 10 |BF177 35 { MIE2955 88 | TIP1a1/2 120 | 2N3054 55 | 25C1307 150 | 47U 1994,
10n, 15n,22n.27n8p; 330,470,680, 100n 8p; 150n,220n  CAPACITORS 3n3 4n7 ok BC1aaL 10 |BFi78 35 | MUEADss 70 | TIP147 120 | 2N3058 S5O {25Gisan es | 220u.330u
10p; 330n, 4700 15p; 680n 19p; 1u5 40p; 2u2 48p. 1000pF/450V 10p | Jom 157 7p 8C186/7 28 |BF179 40 | MPF102 - 40 | TIP2955 70 | 2N3252 46 }2SC1678 140 v P
= 180 22n. 27n, BC1886/725 |BF184/5 38 | MPF103 30 | TIP3055 70 | 2N3441/2140 | 2SC1679180 4 . . .
TANTALUM BEAD CAPAGCITORS POTENTIOMETERS: Carbon Track, 330 390 47n 8P 8C12 10 {BF194/5 12 | MPF104 30 [ Tisaa 50 | 2N3614/5180 | 25C1923 85 { M T
35V: G.1uF 0.22, 0.33 15p 0.47, 068, Rotary 0.25W Log & LIN Values, 3om 860 12p BC212L 12 {BF198/0 18 | MPF105 30 |TIS44/5 45 | 2N3663 20 |25C1945 225 | T I
; ! s i BC213 10 |BF200 B8O | MPF106 40 |Tise8a 50 | 2N3702/3 10 [25C1963 80
10.1.516p;22,3.3 18p; 47,6822p  470R: 1K & 2K (Linear orily) 62n.100n  11p BC213L 12 |BF224A 40 | MPSAOS 30 |TIS90/8t1 30 | 2N370a/5 10 |25C1957 80
B 2. HES .8, le Gang 35p = 22m, 33m,
10 28p; 16V: 2.2, 3.3 16p; 4.7, 6.8. 10 Sing , 100V 8C214 10 |BF224B 40 | MPSADE 30 [UuC 65 | 2N3706/7 10 | 25C1969 160 5
18p; 15, 36p; 22 45p; 33, 47 50p; 100 5K~ 2M Single Gang Log & Lin  35p | o0 100, qop BC214L 12 |BF245 50 | MPSAT2 32 [VKioi0 98 | 2n370m/9 10 |25C202e 85 | 43m 80P
95p; 10V: 15, 22, 26p; 33,47 50p; 100 5K - 2M  Single Gang DP Switch 95p | 125" sa0n 12p BC237/8 15 [BF256A 45 | MPSAS5 30 |VN1DKM 70 | 2N3713 140 |25C2029200 | , =5
80p; 6V: 100 55p. 5K — 2M Double Gang 99p | 220n 270n 15p 602568 35 | 8F256B 50 | MPSAS6 30 | VN4BAF 95 | 2N3771 179 |2scao7a 7o f 'OOM TSP
330m 3300 20p 3078 15 | BF257/8 32 | MPSA70 40 | VNBEAF 110 | 2N3772 195 |25C2091 85
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 470N, 5600 26p BC308 16 |BF259 40 | MPSUC2 58 | VNBBAF 120 | 2N3773 210 |25C2314 86
100V: 1nF. 2. 4. 4nF, 10 6p; 15nF, 22n, 0.25W Iog and linear values 60mm 580N’ 300 BC318 80 |BF275 55 | MPSUOS 60 | VNESAF 120 | 2N3819 35 |25C2166 105
30, 40n, 47n 7p; 560, 100n, 20Cn 9p; 5K — 500K single gang 80p | 1uf 34p 2u2 50p
50V: 470nF 12p. Graduated Bezels for above 45p CA3085 160 { MC1303 96 { TDA2006 330 _7,:;:2 ig 74297
- CA! o | MC1304P 2680} TDA2020 320 74298
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS Ao aoo ] MC1av0p 100 | Tonaoss 130 {7a7s 581 7a3st
Range: 0.5pF 1o 10nf 4p. 15nf, 22nF 0.1W Miniature Vertical ar J togdf‘rs CA3090AQ 375 | MC1445 250 | TOBO7Ot 420 ;ggg gg 74365
33nF; 47nF . 5p. 100nF/300V T7p. Horizonta!, 100R to 4M7 8p ;{zefsfh;z;g CA3123E 165 | MC145106 895 | TL170 s0 | 7481 175 ;:ggg
200nF/6V Bp. . 0.25W Larger 100R to 3M3 Horz 12p | we do the rest CA3130 90 | MCi455 50 § TL430C 920 ;22:2! }gg 74368 g 25
0.25W Larger 200R to 4M7 Vertical ~ 12p °| Tel: CAa140 50 | MC1458 35| TL507 110 |7 LS04 (S243 95
POLYSTYRENE CAPACITORS: i ; Bl e110923150237 GAives 95 | mciass aco|Tlsos 110 |7433 1981 72808 1504 rsos 25| (Saas 95
10pF to 1nF 8p; 1.5nF to 12nF 10p. o P 8LS97 175 | SFF9ae4 800 |Ca3161 199 | MC1494 894 | TLOGICP 40 | 7488 25 | 15245 160
: Hitachi NGV LIVay-I R 21598 175 | spo256 850 [cA3162 525 | MC1495 350 § TLOG2CP 85 | 74ag 25 | 1s247 105
SILVER MICA (Valuses in pF) 256K ICs 8202 £25 | 8PO256AL2 475 | CA3188 275 | MC1496L 70 | TLO64CN 98 | 7490 25| LS248 105
2,33, 47,6882, 10,12, 15, 18, DRAM 8205 225 | TCJ3101J €13 |Hayasew 175 | MC1s96 225 | TLO71CP 40 | 7491 25| Ls249 105
22, 27. 33, 39, 47, 50, 56, 68, 75, 82 £49 8212 220 | TMS2716-3v 725 { ia1388 235 | MC1848 280 | TLOT2CP 76 | 7492 25| Ls251 75
N o TR Lol NE0SE. A5 o e ¢ 2102L 160 8214 495 | TMS4047 100}iCL7106 890 | MC1709G 90 | TLO74CN 150 [ 7493 35| L8253 75
85, 100, 120, 150, 180OpF 15p each 2764 2114 azs1 8216 150 T e 7494 55 | L8256 175
TMS4164 305 |ICL7107 975 | MC3302 75 | TLOBICP 35 2 2%
200, 220. 250, 270, 300, 330, 360, 250ns 2147 300 | 8224 300 | TM3a416-2 505 |ICL7611 99 | MC3a01 50 | TLos2cP &0 {7492 S2TTTISSY hevsl 2o Mheeon I3
39C, 470, 800. 800,820 21p each £4.70 2518 350 | 8226 300 | Tms4s00 - #12 |iGL7ee0 248 | Mcasos 95 | TLosacP 75 | 1495 ,03 | 1982421801 (810 33| LSkie 128
100, 1200, 1800, 2200 30p each 2532 400 | 8228 270 | TM54532-3 350 |ICL8038CC 380 | MC2404 85 TLOBACN 120 | 74100 175 | 746375180 | £LS21 25 | (s260 70
3300, 4700pF 80p 27128 poL3z 450 | 8238 00 | TMS5100 600 |IGLB211A 750 | MC3405 150 | TLOYICP 60 | 74108 701 7a4C3 [S22 25| (8267 100
250ne 2564 600 | 8243 300 | TMS6011 500 |ICM7205A 1150 | MC3422 00 | UA2240 120 | 74105 70| 748922625 | LS24 55 | LS268 60
MINIATURE TRIMMERS Capacitors 16 26501 75 | 8250 €11 | TMS9814 895 | ICM7207 47§ ) MC3423 80 | UA78540 230 ;74107 45 | 745903645 | LS26 25 | LS273 120
2-6pF 2-100F 22p; 2-250F, 5850F 2716-5V 350 | 8251A 350 | TMSg927  £14 |ICM7215 1050 | MC3442 00 | ULN2003 90 ;3}?3 ;g 740025 650 { LS27 25 | LS275 350
30p; 10-88pF 36p. 2732-4 450 | 8253 1370 | TMS9928 €18 |1ICM7218AJ £22 | MC34B7 00 | ULN2004 90
i - g;gg-:fio 13;8 ggggm é?g TMS9929 €16 | ICM7216C £22 | MC4016 00 | ULN2283 100
i TMS8980  £12 | ICM7217A 750 | MF10 350 | ULN2803 180
RESISTORS Carbon Film. miniature, Hi-Stab, 5% 27128250 €14 | 8257-5 400 | TMSBO9S  £12 | iCM7224 €11 | MFCBO40 75| UPCS7S 275
RANGE val  1-99 100+ “NEW" 256K “D" | 8259 400 | ULN2003 75 |ICM7240 300 | MLS24 275 | UPC1025H 375
0.26W 202 — 10M E24  3p 1p RAM 150NS £25 UPD7002 725 |IGM7555 10§ | NE515 275 | UPC1156H 285
0.5W 202 — 4M7 E12  3p 1p 3242 875 WD1691  £14 | ICM7556 150 | NES29 225§ UPCt182 425
= pro Pt o S 4027 95 WD1770  £20 |LA3550 250 | NES3! 140 { UPC1366 185
’ P 4116-200n 125 WD2143 850 | LA4031P 340 | NE543K 225 | XR2206 375
2% Metal Film 510 — 1M E24  8p 4p 4184-150n 395 ZBOGPU 2.6 300 | LAd032 285 | NE544 200 | XR2207 400
1% Metal Fiim  S10 — 1M E24  5p 4p 4418-2 425 Z80ACPU4M3TS | LA4400 350 | NESSS 25 | xR2211 575
100+ price applies to Resistors of each type not 4532-3 250 Z80CTC 285 | LA4422 320 { NES56 85 1 XR2216 675
mixed. 4532-4 250 2BO02CPU 00 {1C7130 320 | NESS8 170 | XR2266 360
4816-100ns 200 280ACTC 310 11G7120 300 | NES60 350 | ZN414 80
RESISTORS NETWORK S.1.L. 22?2-15 ggg 780BCPU €11 | LC7137 ° 350 | NE562B 410 | ZN418E 180
m : 1009, 6800, 1K 2k2, 4K7, Z80 DART 885 | LF347 150 | NE564 420 | ZN423E 130
:Oioi‘mo';%doés pz'gz) 909,880 2 6116-150 400 Z80A DART 820 | LFas1 70 | NE565A 120 | ZN424E 130
e 6116L-120 -425 Z808B €8 | LF353 90 | NE566 155 | ZN425E 585
8 Commoned: (9 pins} 1500, 180%, 2700, 330¢, 1K 6t17-100n 575} 9 780 DMA 795 | LF355 90 | NESB7V 140 | ZN426E 200
2K2, 4K7, K8, 10K, 22K, 47K & 100K  28p. 6167-6 795 | AM26LS31C 125 | ?B0ADMA 925 | LF355 20 | NEs70 410} ZN427E 620
. e = .‘ i i 6264L-15 €16 | AM26LS32A 125 | 8O PIO 250 | LF357 100 | NES71 400 | ZN42BE 450
DIODES' ‘BRIDGE . - 75.SERIES [EEELe] €14 | AM261S33 150 | 780A MO 300 | LF398 495 | NESS32 175 | ZN429E 245
. RE EE 8402 350 | AM7910 Z80 SI0-1 850 | LM10 325 | NE5534A 180 | ZN459 615
Y 751078 6502CPU 325 ; AY-3-1015 2804 Si0 £9 | LM301A 30 | om33s 750 | ZN1Q34E 200
TRSOY 6502A 545 | AY-51013 ZBOASIO-2 €8 | LM307 45 | RC4136D 60 | ZN104OE 895
JAT00V 20 6503 350 | CD4724 LM308T 75 | RC4558 80 | ZNA234E 925
g 8503 850 | COMB017 LM311 80 | sseeB 225
TARO0Y o504 800} cOMBit . B (v318N 150 | SAR3209 425
6504 551 08748 i LM319 180 { SAB3210 325
6505 850 | DM8131 LINEAR ICs LM324A 45 { SAB3271 485
6505 800 | DP8303 ; LM334Z 115 | SAB4209 585
E520P1A 175 | DPBac4 555Cmos 851 (M335Z 135 | SG3402 285 | 7400 25
652214 340 | DS3647 702 75| Lm3s7 275 | SL490 350 | 7401 58
75182/4 6530 €11 | DS38IIN 705C8pin 35 | (ma3g 40 | SLs270CD 150 | 7402 25
e 6532RAIOT 850 | DSBBLS120 710 48| (M348 60 | SN76013 350 | 7403 25
= 6545RTC 889 | DSBS20 11 741 8 pin 18 | (M345 125 | SN76227N 95 | 7404 30
gosed P 6551ACIA 850 | DSBE30 747C 14 pin 70 | Lmase 50 | SN76477 470 | 74C8 30
; 75324 6532 00 ; D5SBAAY 748C 8 pin 30| | M377 210 | SN76488 525 1385 gg
25A/500V 76325 §592PC €20 { DSE232 7358pin 185 | (M3a7e 485 | SPBE20 350 | raog a0
B2 IseliWassaid 6800 220 | E9354 810 158 | (Maso 120 | SPO256AL 475 | 7409 EH
75450 6802 275 | E9365 9400CJ 3751 (M381N 175 | TA7120 140 | 7410 25
s 8803 850 | FD1691 ADCOBOS 885 | (m3s2 200 | TA7204 150 | 7811 25
75451,2 6805 870 | FD1777 AY-1-1320 225 i |M38s 225 | TA7205 90 | 7412 25
15558 6808 520 | FD1791 AY-1.5050 99 mags 110 | TA7222 150 | 7413 25
7549142 6808 650 | FD1795 Av-1-5051 180 | im3s7 200 | TA7310 128 | 3417 5]
1N4001/2 : ! 6810 150 | HD26501 AY-1-6720 210 | (M3ge 180 | TAABBTA 190 | 7.¢7 32
1N4003 ) s i 6821 150 | HDB3AO3RPE14 | AY-3-127C 730 | [M3a3 .85 | TAA700 275 | 7420 38
1N4004/5 | esB21 220 | HMBB455P 755 § AY-3-1350 350 | LM394CH 385 | TAAB00 285 | 7421 50
1N4QOB/7 Shi B 6840 475 | 1MB402 880 | AY-3-B810 380 | L M558 170 | TAB1042 110 | 7422 40
1N4148 Funge 3V3 (0 6843 800 ! INSBOSON Bocklet for LMT25CN 300 | TAG120 159 | 7423 35
Jh540) 33V 1.3V 5A/40Y 32 | 6845 650 | mC1488 Av-38910 390 [M733 65 | 7BA1205 70 | 7425 35
18p each | 5A400V 40 68455P 750 | MC1489 AY-3-8912 500 | LM1458 35 | TBAS0G 395 ;ii; gg
SABOOV 48 6847 850 | MCl4a11 AY-5-13174 830 | (m1e71 300 | TAR1042 110 | 7454 32
sagoov 60 | 6850 160 | MC14412 AY.5-1350 386 | LM1885 350 | TAD100 159 | 7430 25
BALEQOY 90 €852 250 | MC3242 cA2011 130§ (142507 385 | TBAY2GS 70 | 7432 30
12A100V 78 8854 825 MC3446 CA3012 175 | LM2917 325 | TBAS20Q 200 | 7433 30
6A/100V 124400V 98 68854 750 | MC3447F CA3014 2751 [Magoo 70 | TBASSOGQ 350 | 7437 30
B8A/400V _— 12A800Y 188 6859 £4 | MC3486 CA3018 85 | [143909N 85 | TCA220 350 | 7438 40
6A/BOOV 35200V 54 | BT1GE 150 6875 500 | MC3487 CA3018 80| Lmagi1 185 | TCAZTOQ 350 | 7440 30
38400V 56 | BT116 180 58000 €30 | IMB402 CA3020 210} 3914 300 | TCA280A 220 ;:g; gg
BA1GOV 80 § C10LD 36 8035 350 MCE845 CA3022 210} | M3915 300 | TCA940 175 | 7445 158
24400V 89 | TIC42 24 | 8080A 425 | MCeB46 CA3023A 130 | LM3918 300 | TCAS65 180 | 7441 1o
863CLY 115 | TiC45 29 8085 £€ | AK3BBE-2M CA3035 2551 |M13500 150 | TDA10DA 350 | 7445 110
VARICAPS |izawcov 78 | 1iCa7 36 8085A 250 | MM5250D CA3036 270} (57220 280 | TDA10DS 316 | 7448 110
12A400V B2 | 2N50E2 32 8088 €15 | hM5303 CA3043 2751 m70681 150 | TDA1010 235 | 7447 95
BA102 so |1zaseoy 136 | oNsoes. 38 | 8123 160 | MM5307 1275 | CAS045 385 | msis13L 220 | TDAt0zz 4w | 7448 110
BB1O58 40 | 164100V 103 f2Ma’'4 130 8131 475 | MMS5387A B65 | CA3045 70| MS1515L 320 | TDA1024 115 7309 30
BE106 40 | 16A4GOY a154 750 | MMSB174 875 | CA3048 220} MS1516L 475 | TDA1034 350 ,2423, gg
BB10GB 45 | 16ABUOY 8155 400 { 1M74C922 420 { CA3059 325; MBa712 200 | TDA1480 350 | 7454 30
£VE00V 8156 400 | RO-3-2513L 700 | CA3075 213§ mBa7se 440 | TDA2002 325 | 7460 30
Z8A300V 81L865 175 | AD-3-2513U 850 | CA3080E 75| mC1204 260 | TDA2003 250 | 7470 50 5
\ 1800 211598 175 § SAAS050 875 | CA308! 180 | MC1301 90 | TDA2004 300 | 7472 50 g0 | 5573 450 318184 78
O R A L L
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—— Y
SWITCHES DIP SWITCHES VEROBOARD Ofin | ygBoard  195p IDC CONNECTORS PANEL RELAYS ‘
TOGGLE: 2A, 250V (SPST) 4 way 8Sp; 6 way 80p; 8 way 85p; 2% x 3% 95p OIP Board  395p METERS n "
SPST 35p DPDP 48p 10 way 125p (SPDT) 4 way 190p 2% x5 110p | Vero Strip 95p PCB Plugs Female Female { rgp WMiniature, enclosed. PCB mount.
oo 1o PROTO DEC vam I;_lch Hg?c;er g:g; £0 x seizldamm SINGLE POLE Changeover
-MiN TOGGLE 3% x 5 125p ® ins ins us 0-50:4
SSPUSBT onml 58p ROTARY SWITCHES sv: x17 420p | Veroblock  480p Strt  Angle Conct 0-1004A RL-9% 205R Coil, 12V DC, (10V5 to
SPDT c/over  64p {Adjustable Stop type) A% x 17 500p S-Dec 395p 0-500A 19.5V), 10Aata0VDC or 250VAC  198p
SPDT centre off 85p 1 pole/2 to 12 way: 2 pole/2 to 6 way: 3 pole/2 to Pktot 100pins  55p Eurobreadboard 10 way 80p 99p 85p 120p O-1mA
SPDT biased both 4 way: 4 pole/2 to 3 way 48p  |spotface cutter 150p i6way  130p 150p 110p — 0-5mA DOUBLE POLE Changeover, 8A 30V
ways 105p Pin insertion tool Bimboard 1 5159 20 way 145p 166p 125p 195p 0-10mA 0C or 250V AC
DPDT 6 tags  BOp 185p | Superstrip SS2 26 way 175p 200p 150p 240p 0-50mA RL-100 53R Coil, 6V DC {5V4 1o 9v9) 190p
DPDT centre off 88p ROTARY: Mains DP 250V 4 Amp on/otf  88p 1350p 34 way 205p 238p 180p 320p 0-100mA ALB-111 205R Coil, 12V OC (10V7 to
DPDT biased both VERO WIRING PEN 40way  220p 250p 180p 340p 0-500mA 19V5) ) 195p
ways 145p + spool 380p DALO'ETCH SOway  235p 270p 200p 395p 02A ALS-114 740R Coil. 24V DC (22V 10
DPDT 3 positions ROTARY: (Mak-a-switch) Spare spool  75p RESIST PEN 60 way - — 230p 495p 0.28 37v) 200p
on/anfon 185p Make a mulnway swllch Shafting assembly Combs 8p Plussparetip 100p 0.25V
4-pole 2 way 220p has up 1o 050V AC
6 wafers (max. e polenz way + DP swich) 0.300V AC
SLIDE 250V: Mechanism only 90p  |FERRIC CHLORIDE ULTRASONIC EURO CONNECTORS prs ASTEC UMF MODULATORS
DPDT 1A 14p 1 ib bag Anhydrous TRANSDUCER EBl Ty Bl B B “yu" 480p each | Standard 6MHz
DPDT 1Ac/off 15p 195p + 50p p&p 40KHz 475 pr ool Flas Fasmiones lag) o BN 5sop
DPODT %A 13p WAFERS: (make belore break) to fit U;e aDIO\//g — Pios  Pink  Pins  Pins CRYSTALS
switch mechanism. 1 pole/12 way; 2 pole, 768KHz 100
PUSHBUTTON BA way:3pole/d way. 4pole/away,6p/Z Way 85 COPPER CLAD BOARDS KR 170p — — a7sp | 32708KHz 100
with 10mm Button Mains DP 4A Switch to fit P N 1 Ki 370 BUZZERS
SPOT laiching 150p | Spacers 4p. Screen 8p. Fibre  Single- Double 2x32A+B 275 z0p2e5p [ 200K 370 | o e soic R ERCa T2 T0p
OEOT islchlng, 2000 Ove oo 1o oraahsc  295p - 240p300p | MM 215 ‘
SPDT moment 150p B, x 275 RS PB2720 70
DPDT moment 200p ROCKER SWITCHES 6 x12" 175p 225p DINA1E12 3 x 32 : ggfmz s PIEZO TRANSDUCERS P
ROCKER: 5A/250V SPST 28p A+8+C 380p 385p 280p 395p 1 6MHz 295
Mini Non Locking ROCKER. 1047250V 5PDT 38p e, s
Push to Make 15p ROGKER. 10A/250V DPDT c/off 95p E0GE EMuE o lotearEaiers
Push to Break 25p ROCKER. 10A/250V DPST with neon  85p DIL SOCKETS CONNECTORS DIL PLUG (Ho-d::r) 20MHZ 225 | \pniature, 0.3W- 80
Low Wire Solder 1D i
TAST. Switch 24576M 200 2 3 80p
el ey THUMBWHEEL Mini front mounting switches giofl Weep, | j2emay == JUIBFT] ftalpi j400f 908, ma%e;%:ra’tg siawrz 240 | 5ifiohCanorson 8op
75p sach Decade Switch Module 275p 8pin  8p 285p 212way — 180p | 16pin 48p 105p e coor | 3278m 150 | 275000 2008
B.C.D. Switch Module 208p 14 pin  10p 35p 2x15way — 185p 24 pin 88p 178p o 15; 28p 35794M 98 | 7 x5 8n 228p
Mounting Cheeks {per pair) 75p 16pin  10p 42p 2x18way 210p 175p | 28 pin 290p 295p Y 25p 40, 36864M 300 | gy 5 gn 250p
18 pin  18p 52p 2x22 way 215p250p | 40 pin 250p 255p 18 way JOP 509 20MHzZ 150 x
JUMPER LEADS (Ribbon Cabla Assembly) | 20 pin ggp :gp 2223 way ;;:v 27—"‘ g4 ::; 40: ess 4032MHz 280
in 24 pin 40 pin 22 pin P P 2125 way p 275p 10430M 2
Le"é’.':g.e enn;:g:gxr}sa%:r leugp)lgumpeprl 24pin  25p 70p 2528 way 190p — ZIF TEXTOOL gg vwv:; ggg :g: :.4§ag?w ,% MONITORS
GAS/SMOKE 24inches  14Sp 185p 240p 380p 28pn  28p 80p 230 way 310p — DIL SOCKETS [ 34 e ep o0 | dsosmrz 200
DETECTORS Double ended DIP (Header Piug) Jumper 40pin  30p 90p | 2x36wey 380p — 5750 | o0 way 100p 158p | 480MHz 200 | @ ZENITH — 12" Green, M
ginches) © 185p) [208p) [300] FIS5E Zxoley 000 o 895p | 64 way 120p 180p | SOMHz 180 Resolution Popular [
TGS812 or 12 inches 198p 215p 315p 480p 28 pin 8459 5185MHz 300 P
TGSB13 24 inches 210p 235p 345p g;gp SIL SOCKET 0.1” Pitch 20 way 65p 40 pin P 524288M 300 | @ MICROVITEC 1431. 14
36inches  280p 370p 480p P BOMHZ '~ 140 S Connactin
£6 each JUMPER LEADS {Ribbon Cable Assembly) ANTEX SOLDERING IRONS oaaniz " 150 S:;?:’inifa nputyConn =
] 6553 z ’
1DC Femaie Header Socket Jumper Leads 36" | C15W CS1Tw 545p et -
20pn 26pin 34pn 40pin | C18W Xsosw 570 D’ CONNECTORS TOMHz 150 | @ MICROVITEC 1451 14
Singleended 160p 200p 280p 300p | Boorg Bl HemBhont 300 way way way way | 7732eMH; 250 |  Medium rasolution £265
Double ended 290p 370p 480p 5252_. Male 555 80p 120p 150p 7 6BMHZ 200 | @ KAGA 12". Medres. RGB
VO TASE(REGUCATORS jiop y75g 2280 300D SoMLIx 150 Colour. Has flicker-free charac-
1A TO220 Piastic Casing SOLDERCON PINS 100p 100p 160p 250p 8089333M 395 .

TRANSFORMERS 2 +ve —ve 1deal for making SIL | Female 90p 125p 180p 275p | Ba6723M 220 ters. ideal for BBC, Apple, VIC,
3-0-3V; 6-0-6V; 9-0-9V; 12-0-12V; 15-0-15V 5V 7805 50p 7905 s0p or DIL Sockets 150p 200p 260p 390p | @oOMHz 200 etc €195 (car £7)
100mA LUESD) 12V 7812  50p 7908 60p 100 pins asp 100p 125p 195p 355p | 10.0MHz 175
pcb mounting. Miniature, Split Babbin 15V 7815 asp 7912 s0p 500 pins 185p 1024MHz 200 | ® KAGA 12". As above but
:z'::s g.:s'yﬂzsA 2x9V-0.15A: 2112V012’5Ap ;3:/’ ;g;g ;gp ;g:g ggp Covers 75p 70p 70p 8S5p 10.5MHz ﬁg Hi-Resolution  £258 (car £7)

] P 10.7MHz .
OVA: 216V05A; 2:9V03A 2x12V-0254 7924 50p M BOXES IDC 25 way D’ Plug 385p; Socket 450p 12omHe 175 | ® Connecting Lead for KAGA
2x16V-0.24 2800 | 100mA TOS2 Plastic package ALUMMBOXES 12528M 300 £5
Standard Spiit Bobbin type: v 7805 30p  79LO5 5O Sy 85 1431814M 170 )
6VA: 2x6V-05A,  2x9V-0.4A1  2x1 2v-2053°A, o Biroa a6s = L : gEgET 10:: s mam s | carriage €7 securicor
fé’fl%ff qu 3K 2x5V-1A; 2x0V-0.6A; 2-12\7 8v  78L08  30p = = 4axax2'  105p 25 way ‘D' CONNECTOR (RS232) 160MHz 220
A 2x20V-03A 3485p (35p php) | 12Y 76L12 30p  79L12 S0 4axdx2u 120p Jumper Lead Cable Assembly 180MHz 180
gf\?‘k?ég\\/f?giz g:%?/-&k 2x1 2V-p1(A e 15V 78L15  Sop 73L15  60p 5x4x1%"  99p | 18" long, Single end. Maie 475p | 18432M 150
; 06A - Y vy @ 510p | 19.968MHz 150
: 2x20V-0,6A 383p (B0p p&p) | ICL7E60 248p  TAA550 50p 5x4x2%"  120p | 18" long, Single end. Female
oﬂ?VAIA:22K8V-4A.' 2x9V-2 5A; 2x1 2v-2A.gn sv-15A; | RC4194 ar5p  TDA1412 150p 5x2%x 1" 90p | 36 long, Double Ended M/M 9:?8 gg.om:z fgg BROTHER HR15
2x20V-1 2A; 2x25V-1A; 2x30V-08A520p(E0P p&p) | RC4195 180p  7BHOS + 5V/5V 550p 5x2%x 2% 130p | 36" long. Double Ended, F/F e sel PRINTER
Speciatly wound tor Multirail computer PSUs LM309K 135p TBH12+12V/5A S50 g x j x g :ggp 36" long. Double Endled. M/F 995p “ GQ?II z s
VA: Outputs +5V/5A; +12V, +25V, —5V, x4x ‘ P x ; . M
ic:zv i ‘lADu 820p (60p pap) LM317K 250p 78HG + 5V to+ 25V 7x5x3" 180p ENGl rllGs g; ?:gx :;g A high qua{|(y Daisy Whee! pr|n[§r
100VA: 2x12V-4A, 2x15V-3A; 2x20V-2.5A. | LM317KP  450p 585p 8x6x3°  210p AMPH 105 oo | Z145M 1801 4t the price of a Dot Matrix
2x25V-2A; 2x30V-1.5A; 2x50V-1A  983p (75p) | LM323K a50p 79HG ~225Vio0 10x4x3"  240p fold 385667 240 | Dinter,
LM337 175p 24V 5A 685p 10x7x3 z;gp 24 way 'gEE ggp 475: 480MHz 240
er and above our nor- LM723 Var 30p 78840 225p 12 x5x3" 280p 36 way Centronix P .
::7:;‘;31:&?;:““ o 78540 225p 12x8x3"  205p 24 way Female 480p 450p 116.0MHz 300 Price £339 (car. £7)
cmos aorz 25| asze 27 PT COMPUTER CORNER
wrs 2| s sl g e dfonics SPECTRUM 32K UPGRADE
900 20| 4078 2l o 90 Upgrade your 16K Spectrum to full 48K with our;
4001 25 ' )
4002 25| 4077 ) a3 B qssevincies ] e oLRGBMONITOR Medlum resotution . .. £239 RAM UFI’Q"’“ Kil'l. ;""V simple to fit. Fitting
,:88? ;: 4081 25| 4548 40 | TiL211 GRN 14 ® EPSON RXB0 Printer .. ...£220 instructions supplled. 848
4008 8o | 4082 251 4549 400 | TIL212 Yel. 14| ® EPSONRX80F/TPrinter. . . .. €245
4009 45| 4085 80| 4553 245 | TIL2202" Red 12 ® EPSON FX80 Printer ot €318
4010 80| 4086 60| 4554 ‘Bg o ‘;fee"- Yeilow or ® EPSON FX100 Printer.......... .. £435
4089 125 4555 3 mber " enas
o 221 a0sa 37| 4586 55 | 02" Bi calour 3 “gMAXAN KRG e s
4094 70| 4557 250 | Red/Green  100p KAGA/TAXAN KP810 Printer. . . .
4019 0 GP100A Print .. .£339
4014 80| 4095 95| 4558 120 | Green/Yellow 115p ® SEIKOSHA nter. . ...... !
4015 6o | 40oe 100 | 4559 395 | 0.2" Tri colour ® BROTHER HR15 Daisywheel ..... ..... ..£339
4016 a0 | 4097 275 | 4560 180 | Red/Green/Yellow 85 r [ B88C MICRO
4017 80 | 4098 80| 4561 104 | Hi-BrightnessRed S58& Cable for above printers ta interface with BBC Micro ................ &7 WORDPROCESSING
High-Bri
2018 o Ney Teof sz 352 | yionBriGeenor 1 & TEXEPROM ERASER — Erases up o 25 Eprams. Has a buillin PACKAGE
4020 90| 4161 88| 4568 250 | Fiashing red safety SWitch. ... ... ool ..£30
2062 aa| 4162 96 | 4569 175 | 0.2 red 55| ® SPARE'UV LampBulb....... . .£8 A complete wordprocessing package (which can be
! 58| 4163 991] Aoze o SausrelLEDe,Red, s0| @ C!2Computer CASSETTES in Library cases. .. .. 36p heavily modified to your requirements, maintaining large
b y ; ;
:8§§ ;Z, 4175 105 | 4581 125 | Rectangie Stackable ® 82" 89%" FanFold paper {1000 sheetsf €7 (Gan. 150p) discount). We supply everything you need to get a BBC
4024 50| 4194 105 | 4582 99 ] Micro running as a word-processor. Please call in for a
4025 22| 4408 850 | 4583 100 | Red,Greenor Yeliow 18 (Securicor Carriage charge on printers Is €7} o ercnalralion:
4026 go | 4409 B850 | 4584 80 | Triangular LEDs Examplo Package:
4027 ag| a1l 725)[8458 19y |iee 32| CALL IN AT OUR SHOP FOR A DEMONSTRATION ON_ANY OF BEC Micro, with DFS interface, Wordwise, Twin 400K TEC
4028 asj| &30 232 :gg; i‘gg &';;7"1 gryelow 221 THE ABOVEITEMS. BESATISFIED BEFORE YOU BUY ORWRITEIN FOR Disc Drives, 12" High-res green monitor, Brother HR15
029 1ol 4315 se0| aooes 90 | SFH205 Detector 118 | OUR DESCRIPTIVE MICRO PERIPHERALS LEAFLET. Daisywheel printer, Beebcalc & Database software on
4031 130 | 4418 280 | 40097 45 | TIL32nfraRed 52 Disc. 10 3M Discs, 500 sheets of paper, 4way mainstrailing
4032 70 | 4422 770 | 40098 42 | TIL78 Detector 55 socket, manuals and all cables.
4033 430 | 4435 850 | 40100 215 | TiL3s 50
4034 1a8 | 4440 900 { 40101 130 | TiL100 75 Only: £1,119
4035 70 | 4450 360 | 40102 140 | BARGRAPH. Red 10 1 £1,
4036 275 | 4453 350 | 40103 412 | segments 75
4490 450 | 40104 120
FoEl 125 | as00 395 | 40105 220 ISOLATORS DISC DRIVES
4039 280 | 4501 38 | 40106 60 |1L7a 145
2040 60 | 4502 60 | 40107 55 | ILD74 145 (CUMANA)
4041 57 4503 il wase 2 (WS s 28 DRIVES CASED with PSU & CABLES
o a9l as0s  aes| so10 235 |iLcTE Danington 135 BBC & MICROCOMPUTER &
4044 50 | 4506 100 | 40114 240 }TIL117 ® CS100 — Single Cased with PSU, 40 track, 5% S/S 100K £119 ACCESSORIES
4045 110 | 4507 4s | 40161 184 { 4N33 Photo ® CD200 — Twin Cased with PSU, 40 Track. 5%" S/ 200K....... . £185
4046 60 | 4508 130 | 40163 75 | Darlington 138 ® CS200 — Epson Single Cased with own PSU D/S, 40 Track, 5%
4047 8o | 4510 s5 | 40174 12 = = . 200K S8
4511 55| 40175 7 egment Displays [ ®  <VVRv.....oo-.. .
s 38| 4512 55| 40181 200 |Tua1z 3'CA 10| @ CDA00— Epson Twin Cased with own PSU D/S, 40 track, %" BBC Mode! B Only £3@5
4050 35} 4513 150 | 40182 80 |TL31aarcc 120 8 0 O e omtt e s P v B S .£339 o i i -
4051 70| 4514 1151 40192 75| |faraaigsues a0 MITSUBISHI 54" SLIM LINE DISC DRIVES | e  stoc e u range  of E
4052 20 :g:g 1;2 :8132 ?g Etg;gi%gc 123 @ OoubleSided, DoublaDensuy.TrackDenslty 96 TP1, Tracktatrackaccess Micro DerIDhefa_|S. Hardware &.SOff‘_Na'e like, Disc
:ggi gg e 275 | 40195 75 |oL70a 5 cc 128 time 3msec. Drives (Top quality Cumana & Mitsubishi), Diskettes,
4055 g5 | 4518 48 | 40244 196 |DL707 .3 CA 125 ° MITSUBISHISInuIlSIImIIns 5%" Cased with PSU.DSDD. 1 Megabyte Printers, printer, Paper, interface Cable, Dust
4056 85| 4519 il [ R L (TR {400 K with BBC) . 16189 Covers, Cassette Recorder & Cassettes, Monitors,
.
4057 OOl ko 115 | s0a73 220 | 3"Greenca 150 ':"JLS:B»I::I;;I" Slimiine, 5% Casedwith PSU.0SODD.2 F2AMEEIS Connectors (Ready made Cables, Plugs & Sockets),
4080 mm| 4522 12540374 220 | & CGreenCA 218 R S —— Plotter (Graphic Tablet)y EPROM Programmer, Light-
:32; ;‘;‘; 4527 85 3" £1GreenCA 150 P 5Y4" DISKETTES (Lifetime Warranty) pen Kit, Joysh_cks. Sideways ROM Board, EPRO_M
4063 85 453‘; 123 OCP%PTO iz tgg i%?'?"s ‘;gg . Eraser, Machinecode ROM. The highly sophis-
452 igits N >
d0ee 33| 430 90 | ORPi2 85 |LCD&Digts 625 10 3M Diskettes Single side Double density ... ticated Watford's 16K BEEB DFS, WORDWISE,
4068 25 | 4531 130 | ORPE1 236 gvg%d‘ve gwlm"‘ 225 10 3M Diskettes Double side Doubls density .. | BEEB-CALC, Software (Educational Application &
4069 25 | 4532 o5 |[Ehxas,  l3s0) [SUOMED Gptica Games), BOOKs, etc, etc, Please send SAE for our
4534 400 | BPW21 320 | Switeh similar to RS ) ) , efc, ‘
:g;? ‘25 TIL139 225 | Comp’s 29 N B Carriage on Drives £7 securicor | descri l fl
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SRapid

YElectronics

MAIL ORDERS:

Unit 1, Hill Farm Industrial Estate,
Boxted, Colchester, Essex CO4 5RD.
Tel. Orders: Colchester (0206) 36412.
Telex: 987756.

ACCESS AND
BARCLAYCARD
WELCOME

MING DIEONNECTIORS SOLDERING IRONS CABLES ROWARE CAPACITORS
9way 15 way 25 way 37 way PP: G
Pl = 20 metre pack single core connect- 3 battery cfips . 8 | Polyester, radial leads. 250v. C280
R;_;‘;‘,’t’a‘::;’;’ lugs ;’g: ‘ggg zggg 353'; Antex CS 17W Soldering iron 430 [l ing cable ten different colours. 75p | Red or black crocodile clips . 6 | type: 0.01,0.015,0.022,0.033 -
Sock \der! 2.3 and 4.7mm bits to suit .~ 85 Spesker cable 10p/m Black pointer control knob . 15 §8p; 0.047, 0.068, 0.1 - 7p; 0.15,
Sockeaieolder|Iga0n) JLO0S] S1350] 2600 Antex XS 25W soldering iron 530 Wl Standard screened 16p/m | Pr Ultrasonic transducers 390 §0.22-9p:0.33,0.47 - 13p; 068 -
C;Q t angle ‘209 180p 290p  420p 3.3 end 4.7mm bits to suit 85 Twir screened 24p/m | P6V Electronic buzzer 65 | 20p; 1u-23p. e
var 100p 90p 100p  1%0p Soldar pump desoldering tacl 480 W 2.5A 3 core mains " 23pim | P12V Electronic buzzer 70 § Electrolytic, radial or axial leads:
2718250 Spare nozzle far above . 70 10 way rainbow ribbon  26p/ft | PPB2720 Piezo transducer. 75 §0.47/63V, 1/83V, 2.2/83V, 47/63V,
CONNECTORS -250 £12.25 10 metres 22 swg solder 100 20 way'rainbow ribbon  47p/fit | PB4mm 64 ohm speaker 70 | 10/25V - Ip; 22/25V, 47/25V - 8p;
Brand new Hitachi product. deal 0.5kg 22 swy solder 760 10 way gery ribbon . 14P/f1 P64mm 8 ohm speaker 70 §100/25V - 9p; 220/26V - 14p;
DIN  Plug Skt Jack Plug Skt | for use with the BBC Micro. 20 way gray ribbon . 28p/ft | 20mm panel fuseholder 25 §470/25V - 22p; 1000/25V - 30p;
2pin  9p 9p 2.5mm 10p 10p || Please note this price is nota ?ed or black IDrobe clip. 35 ¥ 2200/25V - 50p
3pin 12p 10p 3.5 misprint!| mm terminals BT d ly ol ics:
Spin 136 11p s:ar:dTrd?gp 2?; VERD REGULATORS 12 ey} ichocolae b:°§:DT 2 2;%3;‘40‘\’/?‘":‘!’0:‘?:7‘63/?8{101‘2&
Phono 10p 12p Stereo 24p 25p Vi = pliramin Bionl2yire 2200/63V - 140p: 4700/83V - 230p
imm 12p 13p 4mm 18p 17p | IMGTATIASGIIN N o et 7806 30 79L05 45 | dito but OPDT 195 | Polyestar, ministure Sismens PCB:
UHF (CB) Connectors: 3VA PCB Mounting 265x1 . i WP 26 78L12 30 79L12 45 1n,2n2,3n3,4n7, 6"8’.‘0""5n’7p;
PL259 Plug 40p. Red
p. Reducer 14p. X 25x3.75 95 78L15 30 79L15 45 EURO CONNECTORS 22n,33n,47n, 68n, 8p; 100n, 9p;
50239 square chassis skt 38p. G RO 375x5 N 120 [ 7805 40 7905 45 150n, 11p;220n, 13p;330n, 20p;
502398 round chassis skt 40p. 2412V@0.12A:2x 15V@0.1A '80"’_ 375 x17 i 350 7812 40 7912 45 G"'? "as_hﬂd Rt. angle Wirewrap | 470n26p; 680n, 29p; 1u 33p;
1EC 3 pin 250V/BA. 6VA PCB Mounting 475x 17 i 55 B 7815 45 7915 45 | comacte: plug — socket
Plug chassis mounting 38p | 2x6V@0.5A;2x3V@0.4A VQ board 190 LM317K 270 LM723 qp [| B4way A+B 195 230 Tantalum bsad:
Socket free hanging . . 60p | 2x12v@0.3A;2x15V@0.26A2700 | veroping per 100: LM317T 90 78HO5 550 3;::“' ::gm ;2,23 gg 0.1.0.22, 033, 0.47, 1.0 @35V -
Socketiwith-2m lead - 120 § 512ndard, Chassis Mounting Single sided 3 55 LM323K 420 <z 2 12p.2.2,4.7,10 @ 25V - 20p;
6VA: 2x6V@0.5A; 2x9VE0.4A Double sided . 65 400V 8A 65 | 15/18V - 30p; 22/16V - 27p; 33/
SWITCH 2x12V@0.3A;2x15V@0.25A 240p Epm face cutter . . 145 TRIACS [retvRTANEIER+ ;gv 548%\:/474%\/ -27p;47/16V -
S in e 12VA: 2X6V@1A; 2x0VE06A Werirg aan” ool J 1 g 1% BISEASIN »1nd001 3 | 400V4A 50 BR100 25 | 100: S816Y o;'ll";’é:fg 5 £0rd
SPST 550, SPOT 60p DPDT 65p. || 2X15V@0.4A;2x20V@0.3A 3500 | spare spool 750 Combs 6 311277 :g m:% 3 ] 9* 4& K #A* % % ¥ [ Mullard minieture ceramic plate:
Miniature toggle: - NEW 1985 LOGUE [ 1.80F to 100pF Ep esch.
SPDT 80p. SPDT centre off 90p. 0A90 8 184007/ |; Our new fully illustra- [§ Polystyrene, 5% tol: 10p-1000p, 6p;
opoT 805, 0PDT contre off 100p. | [ 271282501225 6800 200 6522 430 g oagl 7 HEHDS i ‘80,6800 0
1N5404 16 ted 50 page deteited 15004700, 8p; 0.012u, 10p.
Standard toggle: 6116P3 480 6802 280 6532 520 0A200 8 information on over Trimmaers. Mullard 808 series: 2-10
SPST 36p. DPDT48p 6264P15 2080 6809 600 6551 540 [l 0A202 8  1N5406 17 O s, Mullard 808 saries:
i 2716 310 140 8085A 320 [ 1N314 400mWzen 6 3000 product lines 3t i pF, 22p; 2-22pF, 30p; 5.5-650F, 35p
Miniature OPDT siide 14p. 4116P4 70 6810 N3t 4 the most competitive
Push to make 15p. 2532 380 416415 480 6821 140 8156 380 »1N4148 3 1.3W zeners 13 prices in the market
Push 10 break 22 2732 0ne time  41266-15 2850 6840 360 8251 350 ] Ao00Y. 40
P. Toar bi The catalogue costs BRIDGE
Rotary type adjustabls stop. Fogramimage Z80A CPU 200 6850 165 8253 370 OPTO Just 70p including pos- § RsISeRdl] 43¢ 2A 400V 45
1P12W, 2PGW, 3PAW all 55p each. | 5730 o9 Z80AR10] 320 ossal  230) a2 Ao tage or free with orders Aoy 160
DIL switches: B aver £20 in velua, Send A
T osrstoop ses 00 2764200 290 Zooasio s g0 100 Werss 0 SN f e 1f o your comy | 1250%, 20 Vw18 DIL9n
Min. DPDT slide 14p. Push-make 15. 0A DMA 880 3mmvellow 11 Bmmyellow 11 L% ¥ % ¥ % % % % % % %% 1A400V 35 200V . . 60
Clips to suit - 3p each, B
w COMPONENT KITS Rectangular: TIL32 Ly | COMPUTER CO 0 CONNECTORS
SOCKETS [t P ) red 2 TIL111 60 | Z2XB1 2 x 23 way edge connector D€
8 pin 7 0. Resistor Kit. Contains 1000 0.25W 5% resistors from 4 7 ohms green 17 TIL78 40 | wire wrap for ZX81. . _150
u“pm 8 thru to 10M. Quantities depend upor populerity 1.e. 10x10R, yellow 17 ORP12 85 | SPECTRUM 2 x 28 way edge PCB PCB Socket Edge
16 pin 100 30x470R, 30x 10K, 25x470K. Just £7.90 1LD74 95 1La74 185 | connector wire wrap. . . - 200 Piug Plug Conn.
18 pin 195 Ceramic capacitor Kit. Total of 250 miniature ceramic cepacitors from TIL38 35 TiL100 75 | AMPHENOL PLUGS St. Rt ang
20 pin 13 22p t0 0.lu. 6 ust £6.90 2NS777 45  Tricolerbed 35 | 24 way IEEE IDC. . 450 liowey 70 70 70 -
22 pin 150 :’olve:;:)r‘capac‘;t;:; Kit. Total of 110 miniature po!yester cazgcég)rs Seven segment displays. & .eay Centronix 1DC . . . 400 16way 75 80 80
b b rom uto u. ust hode. !
g; p:: }Z" Preset Kit. Total of 110 m:niature preset resistors from 100R 1o 1M. g’i’;‘&“},,gg' 95 gt’?o’;g%e” 95 RIGBON CABLE 1 gg o 182 1?2 1?2 }gg
a0 pm ap Horizontal mounting type. Just £6.90 FND5000.57100 FNDS5070.5"100 ] Grey Ribbon cable. Price per foot ~ § 3, m 116 : 130 130 180
s Lon Radial Elactrolytic Capacitor Kit. A pack containinga total of 93 10 bar DIL LED display, red 180 10way . 14 34wey . 58 f 40 140 145 210
Protessional ZIF sockets miniature caps from 1u to 2200u Just £7.50 N Y 16 way 25 40 way 68 5(0) sy, “IGE 166 170 240
24 pin 430p 28 pin 480p Nut and Bolt Kit. Contains 800 assorted items. 100 each 6BA %in, 5mm superbright LED 250med 20 way 28 B0way . 90 [23WW 120 (S° 200 -
40 pin 595 %in, nuts and wshrs, 4BA %in, %in, nuts and wshrs.  Just £3.20 red 30 26 wey 38 60wsy . 100 way, X
1C7611 98 L LM3915 265 NES567 130 TDA1024 115 = 4194MHz 150
LINEA ICL7621 190  LM377 Lm13600 110 Nes7o 370 Troer a0 [ RAENAR STAS 443MHz 100 BOXES o
555CMOS B0 ICL7622 200 LM380 MC1310 160 NE571 370 rbo TE|  @eRitoRHE 5T e Alumine” 5
§56CMOS 1 ICLB038 295 LM381 MC1496 70 NE5532 160 YW 5% 4.70hm - 10M 25 1p c - . . e o™
1.8432M 200 6.149MHz 150 fpy h lid 4x2%x1%"” 96
09 35 ICLB211A 220 MC3302 75 NE5S534 105 AW 5% 4Tohm-aM7 3p 20 | JomHe 225 ToMrz 150 g etic with I Ax2%x2’ 95
16 1ICM7224 785 MC3340 130 RC4136 65 Metal film 24576M 200 gomHz 140 JEscrews 2 50 6xand" 120
35 1CM7556 MF10CN 330 RCA558 40 %W 1%100hm-1M 4p 3p [ az276M 150  10.0MMz 170 71!45"25'“"‘ o0 SxBx3ur 165
720 |CM7566 MLS22 390 SL486 195 25+ price applies 10 25+ per 3579M 95 120MHz 170 [ 95x71x35mm e
390 LF347 ML924 290 SL490 220 value not mixed. a0MH: 140 16.0MHz 200 |140x90x55mm 140 8x6x3
430 LF351 M::gzg 293 SN7G018 150
65 LF353 ML92 210 SN76477 380 412 25 41 7476 40 74107 40 74157 80 74180 85
65 LF356 ML927 210 SPBE29 250 UA2240 140 C 7413 36 ;:42 32 7480 58 74109 60 74160 90 74181 230
200 LMIOC ML928 210 SP0256AL2425 ULN2003 80 7414 80 7444 105 7483 65 74121 60 74161 90 74182 85
CA3090A0 375 LM301A ML929 210 Spescncata 50 ULN200a 80 M ,i00 o5 7418 43 7446 130 7485 110 74122 50 74162 90 74190 120
CA3130E 85 NE529 225 TBA800 70 XR2206 365 7401 25 7417 43 7447 98 7486 38 74123 92 741863 90 74191 120
CA3140E 38 135 TBABIO 90 2ZN414 80 W 7407 25 7420 25 7448 98 7489 170 74126 50 74164 115 74192 120
CA3 160 95 468 TBAB20M 65 ZNa23 1356 7403 25 7421 30 7450 25 7490 56 14126 50 74185 90 74193 110
CA3136 100 LM2917N8 |95 220 2ZN424P 130 7404 25 7422 30 7451 25 7491 80 74132 60 74167 200 74194 8O
CA3189 260 125 LM3900 45 ZN425E 350 M 7405 25 7427 30 7453 25 7492 55 74141 80 74170 170 74195 63
CA3240E 100 40  LM3909 85 115 TDA1008 320 2ZN426E 300 M 7406 45 7428 30 7454 25 7493 55 74145 g5 74173 100 74196 120
ICL7106 680 LM3914 265 NE566 140 TDA1022 490 ZN427E 600 W 7407 45 7430 25 7460 25 7494 90 74147 130 74174 100 74197 8BS
TR0 TR T gmggﬁ 450 W 7408 25 7432 35 7472 35 7495 70 74148 105 74175 BO 74198 195
80246 10 BFRSO 5N2218A 45  2N4037 NIoaaE 260 ;:?g gg 7433 35 7473 40 7496 80 74150 130 74176 8O 74199 185
7437 43 74784 36 7497 170 74153 70 74177 80
BC557 BFR81 2N2219A 28 2N4058 7411 25 7438 45 7475 55 74100 125 74179 90
AC125 35 8558 10 BFX29 2N2221A 25 2N4060 10  TIP35C T HIE e
AC126 30 BCY70 16 BFX84 2N2222A 20 2N4061 10  TIP36A . 7
AC127 30 BCY71 16 BFX85 2N2368 25 2N4062 10  TIP36C 4016 26 4034 145 4054 70 4081 18 4502 50 4529 80
AC128 30 8CY72 16 BFX86 2N2369 18 40360 40  TIP41A CMOS 4017 43 4036 270 4055 70 4082 20 4503 45 4532 65
AC176 25 BD115 65 BFX87 27 40361 50  TiP42A ' 4018 55 4039 270 4059 400 4085 60 4507 45 4534 390
AC187 25 BD131 40 BFX88 60 40362 60  TIP120 4000 18 4019 35 4040 46 4060 70 4086 60 4508 115 4538 70
AC1B8 25 BD132 40 28 40408 50  TIP121 4001 18 4020 48 4041 55 4063 80 4089 120 4510 48 4543 65
AD142 120 80133 50 28 2N5457 30 TIP122 4002 18 4021 55 4042 45 4066 24 4093 26 4511 50 4549 390
AD161 42 BD135 35 28 2N5458 30 TiP1al 4006 65 4022 60 4043 45 4067 230 4094 70 4512 50 4553 215
AD162 42 BD136 35 28 2N5459 30  TIP142 2007 18 4023 18 4044 50 4068 18 4095 70 4514 115 4555 &0
AF124 60 BD137 35 28 205486 35 TIP147 4008 50 4024 35 4046 60 4069 18 4097 260 4515 115 4558 50
AF126 50 80138 35 28 '2N5777 45  TiP2955 4009 40 4025 1B 4047 52 4070 22 4098 70 4516 48 4559 390
AF139 40 24 2N697 20  TIP3055 4010 40 4026 120 4048 50 4071 18 40106 38 4518 48 4560 110
AF186 70 24 2NE98 40  TIS43 4011 118 4027 28 4049 26 4072 18 40109 100 4520 48 4584 38
AF239 55 10 2N706A 20  TIS43 4012 18 4028 40 4050 26 4073 1B 40163 75 4521 110 4585 65
BC107 10 28 2N708 25  TIS44 4013 26 4020 45 4051 48 4075 24 40173 100 4526 70 4724 140
8C107B 12 55 2N918 35  TIS45 4014 80 4030 18 4052 48 4076 60 40175 75 4527 60
BC108 10 50 TIP29 35 TI590 24 40193 90 4528 45
BC1088 12 120 TIP29A 35  TI501
BC108C 12 9 TIP20B 35 VN1OKM LS221 78 LS365 42
B8Ci08 10 10 TIP29C 35 VN4GAF LS240 105 LS366 42
BC109C 12 g TIP30 35 VN6BAF Ls241 80 L8367 42
10 TIPI0A 35  VNBBAF LS242 B0 LS368 42
10 TIP30B 35 2TX107 LS243 80  LS373 8O
10 TIP3OC 40  ZTX108 hS2es 20 LSdiy Ao
10 TIP31A 35 ZTX109 Ls245 88 . 18375 &5
10 TIP31B 35  ZTX300 Ls247 7; LS377 100
170 TIP31IC 40  ZTX301 Ls251 55  Ls378 88
BF244B 35 195 TIP32A 35  ZTX302 LS257 65 15390 82
BF245 35 32 TIP328 38  ZTX304 L5258 55 1S393 82
BF256B 45 50 TIP32C 40 ZTX341 L5259 90 Ls3gy 116
BF257 65 TIP33A 65 ZTX500 LS266 78  Lss41 115
BF258 90 TIP33C 75 2TX601 LS273 80 Lss70 170
BF 259 10 TIP34A 70 ZTX502
BF337 10 TIP34C 80  ZTX503
BC151 11 BC547 8FR40 2N118L 2N3905 10 TIP35A 105 ZTX504 LS160

ORDERING INFO, Ali companents brand new and to full spec. All prices exclude VAT,
Please add to total order. Please add 50p carriage to all orders under £20 in value Minimum
order £5 . Send cheque/P.O. or Access/Visa number with order. Our new 50 page catalogue
is given free with all orders over £20. Available at 70p each, Telephone

orders welcome with Access or Visa. Official orders accepted from colleges, schools etc.
Export orders no VAT but please add for carriage. We are open Monday to Friday.

The Rapld uarantee

* Same day despatch % Competitive prices
* Top quality components * In-depth stocks
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Systemon a
C iﬁ? Well,
Perhaps

Rapid Recall has just an-
nounced a new Intel soft-
ware-on-silicon product which
features a full BASIC interpreter
in ROM on assingle chip.

Known as the 8052 AH-BASIC,
this 40-pin device is specifically
designed for process control,

GE

measurement and instrumenta-
tionapplications. It consists of an
8052 AH micro-controller with a
full-feature BASIC interpreter
resident in the 8K bytes of avail-
ableROM.Theinterpreterallows
8052 AH users to write programs
in BASIC instead of assembly
language. z

MCS BASIC-52 contains all the
standard BASIC commands and
functions, including BCD floating
point arithmetic and transcen-
dental operations. It also has
many unique features to perform
tasks that usually require
assembly language program-
ming. Bit-wise logic operators

(such as AND, OR and
EXCLUSIVE-OR) are supported,
as is hexadecimal arithmetic.
Additionally, almost all of the
8052 AH’s special function regis-
ters can be accessed with MCS
BASIC-52, allowingthe usertoset
the timer or interrupt modes
within the constructs of a BASIC
program. MCS BASIC-52 also has
a built-in 5msec real time clock
which can be enabled, disabled
and used to generate interrupts.
Interrupts can be handled either
by BASIC or assembly language.
A powerful feature of MCS
BASIC-52 is that it generates all
the timing necessary to program
anystandard EPROM orE2PROM
with the user’s application pro-
gram. All thatis required toimple-
ment this feature is a transistor, a
gate and two passive compo-
nents. Very little external hard-

ware is required to construct
small systems.

Unlike most other BASIC inter-
preters, MCS BASIC-52 allows
programs to reside in both RAM
and EPROM/E2PROM, With the
additional facility that up to 255
programs may reside in EPROM/
E2ZPROM. Programs can also be
transferred from EPROM/E2PROM
to RAM for editing purposes.

An interrupted language, MCS
BASIC-52 allows the user to
develop a program interactively
without the tiresome processes
required byassemblersand com-
pilers. Its design permits a pro-
grammer to develop resident
high-level language software
using the 8052 AH micro-
controller. Rapid Recall Limited,
Rapid House, Denmark Street,
High Wycombe, Bucks, HP11
2ER, tel 0494 26271.

Time Lapse
VCR

T he Video Systems depart-
ment of Panasonic Industrial
have introduced a video cassette
recorder which provides all the
features normally found on such
machines but in addition has the
facility to produce time lapse re-
cordings. The machine can be
usedwith aconventional TVset or
as part of a closed circuit televi-
sion system for use in security/
surveillance, education and in-
formation applications.

The AG-6010 is a VHS machine
which can make recordings of up
to three hours in the normal way
orovera continuous period of 18,
360r72hoursintime lapse mode.
The three-head design is des-
cribed as microprocessor con-

trolled and provides a wide range
of functions including still, slow,
frame shift, reverse play and high
speed forward or reverse search.
A built-in timer allows time and
date to be superimposed upon
the recorded images and timed
recordings can be stopped and
started within a 24-hour period.
Otherfeaturesinclude automatic
repeat recording, automatic re-
cording after a power failure and
alarm recording at normal speed.
It is designed to complement
Panasonic’s range of CCTV pro-
ducts, including the mini CCTV
system which allows up to three
low-cost cameras to be used with
a 9” monitor which has a built in
sequentjal decoder.

The AG-6010 is now available
through Panasonic’s CCTV dealer
network and the recommended
retail cost is £1295.00 plus VAT.
Panasonic UK Ltd, 300-318 Bath
Road, Slough, Berkshire SL1 6/8B,
tel 0753-34522.

. By the 1st of January 1986
almost every company in the
country will be required to display
the new, EEC approved safety
signs. As a reminder, the British
Safety Council have produced a
full colour posterwhich features a
sculpted figure not unlike the pre-
sent occupant of 10, Downing
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Street. The wording on the poster
reads “How dare you ignore the
new safety signs’’. Readers wish-
ing to acquire a copy for
correction/contemplation/wor-
ship/to throw darts at should
writeto the council at62-64 Chan-
cellors Road, London W6 9RS, tel
01-741 1231,

‘Wler I
Manchester’
Shock

P ictured above in classic pose

-— praying that he won’t get
any more technical enquiries — is
erstwhile ETI Project Editor Phil
Walker. Unconfirmed reports
suggest that he is now in the
Manchester area, scene of many

previous exploits (no, of course
we're not going to tell you; use
your imagination).

Sensitive Mancunians  are
advised to approach with care as
this man’s jokes have been known
to stun at twenty paces. Those
encountering him should
approachwith care and, ifverbally
assaulted; utter the terrible cry:
‘technical enquiry’. That should
send him packing!

P.S. Sorry, Phil. And best of luck
in your new job.



ELECTRONIC SIREN

KIT

Produces an extremely
loud percing swept
frequency tone from a
9-15V supply. Enable

input for easy connection
to alarm circuits.

Includes Sin. Horn Speaker
Mini Siren

As above, but with a small speaker {instead
of horn speaker} for internal use

Complete with box £4.30

SECURITY PRODUCTS

ol

£7.90

Protect your home @::
and property and F

save by building

your own burglar

alarm system

Stair Mat 23 » 71n {950 120} £170
Floor Mat 29 - 16in (950 125} £2.60
Tamper-proof connecting block

(950 110} £0.30
Door/Window Contacts. Flush

mounting. 4 wire, Magnet:switch

Per Pair. {950 1401 £1.05

Window Tape 0.5 wide. 50m

(950 145) £2.50
Window Tape Terminations

Per pair. (950 150! £0.36
Key-operated Switch. 1. 5A 250V

SPST Heavy chrome metal.

(350 128) £4.50
Passive Infra-Red Detector

Detects intruder’s body heat. Range

10 metres. 12V DC. nio & nic contact.

{950 135) £40.00
Alarm Control Unit. 4 input circuits, 2
instant and 2-delayed. Adjustable entry,
exit and alarm times. Built and tested. Full

instructions supplied. Size: 180 - 130«
30mm. Supply: 12V DC
(950 160} £26.00

Ultrasonic Burglar Alarm. Selt-contained
mains or battery powered unit complete
with horn and AC adaptor. Imputs for pres-
sure mats and other sensors together with
exit/entry delays enable this unit to be used
as a complete system. £45.00 + p&p £2.20

8W Horn Speaker. 5.5 ins. 8 ohm. ideal

for sirens, etc. 2.5m lead and 3.5mm jack
plug. (403 148) £6.15

IR GARAGE DOOR
CONTROLLERKIT

For controiing motonsed garage doors
and switching
garage and drnve
hights on otf up to
arange of 40 ft

L0~ A
Lots of apph o
DR
cations hke M

controlhing hghts

and TVs,

etc. in the home Ideal for aged ar dis
abled persons. this coded kit comprises of
a mains powered intra red receiver with a
normally open relay outpul plus two
latched transistor outputs, battery
powered transmilter and opto solared
solid state mains switch

XK103
XK105 Extra transmitters

£25.00
£10 50

PN2 FM Micro Transmitter £7.50
PN3  Stabiised Power Supply £13.70
PNS 2 - 10w Stereo Amplifier  £1450
PN6 2 - 40w Sterec Amplhfier  £24 95
PN7 Pushbutton Stereo Preamp £12.80
PN8 Tone & Volurme Contiol £13.60
PN11 3w FM Transmitter £11.95
PN13 Single Channel FM

Transnttes £9.80
PN14 Recejver tor above £1550

TH

TOP QUALITY.

.. TOP SERVICE

BOTTOM PRICES!

\\

These kits are designed to enable infra-
red remote control to be incorporated into
virtually any application from switching
car locks or alarms to controlling Hi-Fi or
TV. The application will determine \he
interface circuitry between the receiver
and the controlled device. General in-
structions and applications are supplied
The kits are coded and provide a high
dearee of security and norse immunity

MK 18 Transmitter Kit — for use with
MK 11/MK 12 receivers, Requires PP3 bat
tery. Size: 8 2 ¥ 13cms Range approx
60 ft £6.8
Keyboards for MK 18 .
MK9 4-way for use with MK 12 £1 90
MK10 16-way foruse with MK12  £5.40
MK 13 11-way for use with MK11 £4.35
MK11 Receiver Kit - mains powered
Provides 10 latched plus 3 analogue out
puts ideal for controlling audio ampiifiers,
TV or lighting where control of light
brightness is required £13 50

MK14 AC Power Controller Kit for
{phase) controlling AC loads from MK11
analogue outputs, eglamp dimming

£5.20

COMPONENT PACKS

PACK 1

650 Resistors 478 10M

10 per vdlue £4.00
PACK 2 40 - 16V Electrolytics

10-1000uF Sper

value £3 25
PACK 3 60 - Polyester Capa

c¢itors. 0.01 1.F 250V

Svalues £5 55
PACK 4 45 Prasets T00R 1M £3.00
PACK 5 30 - Low Proth1C

Sovkets 8. 14 & 16 pin £2 40
PACK 6 25Red LEDs 15mnn £1.75

g ) —@O— @
_;D
—QD—

—CD—
LCD DIGITAL

LOW COST! 10M ohm. 3% digit 0 4 in
display. Auto zero and polarity. low batt
indication, overload protection Includes
test leads, battery, spare fuse, manual
carrying case.

AC Volts: 0 - 200 -- 500

DC Volts: 0-2-20-200-1000.

DC Current: 0-20m-200mA

Resistance: 0-2k-20k 200k 2M

Size: 138 « B6 = 36mm.

{405 202} £25. 95
Professional 10M, 0.5 in, 3% digit.
Overrange and low battery indication
Overload protection:  Includes leads,
spare fuse, battery. manual and case
Transistor Checker. Size: 175 x93+x
42mm

AC Volts: 0-200-750.

DOC Volts: 0-200m-2-20-200-1000.

DC  Current: 0 20u-2m-20m-200mA
0 10A

Ohms. 0-200- 2k-20k-200k -2M. 0-20M
(405 204) £33.50

ELECTRONICS

11-13 Boston Road

INFRA-RED REMOTE CONTROL KITS

For FREE CATALOGUE send 9" x 6" SAE — contains full list of stock
range all at very competitive prices. Cash with order (except account
customers). Access or Barclaycard telephone orders welcome. Add
75p p&p + 15% VAT to all UK orders. Overseas customers add £2.75
p&p Europe, £6.50 elsewhere. Giro No. 529314002. Goods by return
subject to availability. Shop open 9am—5pm (Mon-Fri}. 10am —4pm
Sat). ALL PRICES EXCLUDE VAT

MK 19 Stereo Amplifier Controller Kit -
for remote control of bass, treble and
volume (or balance} by MKIl. Includes a one of
10decoder remote channel or input selection.
May be connected between the pre-amp and
power amp of almost any audio system.
£10.70

MK 12 Receiver Kit mains powered
with 16 latched or momentary outputs.
Latched version is for applications re-
quinng one output on at a time, eg TV
channal selection. Momentary type gives
an output only during transmission. Lines
may be latched as required
Size: 8- 4 » 2cms. £13 50
MK 15 Dual Latched Solid State Relay -
for switching mains Ioads such as lamps,
TVs, efc. from the outputs of the MK12
{momentary). 15 items may be switched
independently using 8 MK15s. Triacs (not
supplied} switch at mains zero to reduce
interference £4.50

BT STYLE PHONE
CONNECTORS

Line Jack Units
Master Unit i(fiest
Jing umity has bell
capacitor and
surge arrester
Fiush or surface mounting Screw con
negetars
Master tflushi
Master (surface!
Master tminisurtace:s
Secondary tHush)
Seconddry tsurtuce
Secondary (mum surfi
Dual outlet adaptor
4. way line cord
minals
4-way line cord

1960 1101 £3.00
1960 112) £3.00
1960 113 £3.50
1960 114 £2.65
(960 116! £2.65
1960 117) £3.00
1960 1181 £4.20
with plug to spade ter

(9601201 £2.00
(960 1301 £0.20 per m

| k Auto Ranging. 3%
' ! digit 10mm display.
“_—_1 Continuity buzzer,

E, = low battery, overload
! @ and range indication.
;)’ N2 10A internal  shunt
L“_ix for AC:DC current
57’,,,,' measurement. Carry-

1ng case supplied.
AC Volts: 0-2-20-200-600.
DC Voits: 0-0.2-2 20-200-1000
AC Current: 0-200mA. 0-10A.
DC Current: 0-200mA;Q-10A.
Resistance: 0-200- 2k-20k-200k . 0-2M
Size: 160 v B5 x 29mm.
{405 206) £44.85
High Sensitivity Temperature Probe.
For use with a multimeter to measure
temperatures from —50°C ta +250°C,
Accuracy: 1.5°C@25°C, 2°C@100°C.
Response time ({in water). 5 seconds.
Includes case, calibrated scale and in-
structions. (405 220} £8.50

London W7 3SJ

ORDERS
01-567 8910

ENQUIRIES
01-579 9794

01-579 2842 TECHNICAL AFTER 3pm

MICROPROCESSOR
TIMER KIT

Designed to con-

trol 4 outputs
independently
switching on and
off at preset times
over a
cycle.
play of time and day, easily programmed
via 20-way keyboard. ideal for central
heating control {including different
switching times for weekends|. Battery
back-up circuit. Includes box.

18 time settings.

CT6000K £39.00
XK114. Relay Kit for CT6000
includes PCB, connectors and
one relay. Will accept up to 4
relays. 3A/240V c/o contacts £3.90
701 115 Additional Relays £1.65

ELECTRONIC LOCK KIT

With hundreds of uses indoors, garages,
car anti-theft devices, electronic equip:
ment, etc. Only the correct easily
changed four-digit code will open it! Re-
quires a 5-15vV DC supply. Output
750mA. Fits into standard electrical wall
box.

Complete kit (except front panél)

XK101 £11.50
Electric Lock Mechanism for use with
existing door locks and the above kit.
(Requires relay.} 12V AC/DC coill.
{701 160}

4.95

These kits are
designed to
replace a stan
dard wall switch
to control up 10
300w of highting

TDR300K Remote Controlled

Light Dimmer £14.95
MK6 Transmitter for

above £4.50
TD300K Touch Dimmer £7.75
TS300K Touch Switch £7.75
TDE/K 2-way extension

for above kits £2.50
Lb300K Rotary controlled .

Light Dimmer £3.95
DL1000K This value-for money 4-way

chaser teatures bi-directional sequence
and dimming. 1kW per channel. £15.95
DLZ1000K - A lower cost uni-directional
version of the above. Zero switching to

reduce interterence. £8.95
Optional opto input allowing audio 'beat’,
light response (DLA/1) 70p
DL3000K 3-channel sound to light kit

features zero voltage swilching, auto-
matic level control and built-in micro-
phone. 1kW per channel £12.95

DVM/ULTRA SENSITIVE
THERMOMETER KIT

Based on the ICL 7126 and a 3% digit -
tiquid crystal display, this kit will form the
hasis of a digital multimeter {only a few
additional resistors and switches are re-
quired details supphed]. or a sensitive
digital thermometer (50°C 1o + 160°C)
reading 0.1°C. The kit has a sensitivity of
200mV for a full-scale leading automatic
polarity and overload indication. Typical
battery life of 2 years (PP3) £15.50
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12 MHz
AM/FM Sweep
Function
Generator

T he series 8120 multipurpose
function generator from
Global Specialties Corporation
provides sine, triangle, square,
and pulse wave forms with vari-
able amplitude, symmetry and
offset over a frequency range of
TmHz to 12MHz. Frequencies
can be amplitude or frequency
modulated with an internal 1TkHz
sine signal or with an external
signal orin a combination of both
internal and external signal.
The output can be continuous,
gated or triggered either by an

external switch or a front panel
manual switch. The start phase of
the output signal is continuously
adjustable from —90° to +90°,
When used as asweep generator,
the series 8120 has an internal
ramp with variable duration to
provide a recurring linear sweep
overa100:1 frequency range ora
1000:1 range using an external
signal.

Other features include an out-
put amplitude to 30V peak-to-
peak, an attenuation and
amplitude contro!to 80dB, a20%
to 80% variable symmetry and a
DC/offset voltage adjustable
from—7.5t0+7.5Vinto 50R. A 3-
digit LED display gives an
automatic and convenient read-
out of the frequency, output
peak-to-peak voltage, output
offset DC level and sweep stop
frequency. This facility elimin-
ates the need for external instru-
ments such as oscilloscopes,
digital multimeters, and coun-
ters, to monitor the output of the

function generator.

The 8120 series comprises ten
different models, each weighing
approximately 4.5kg and having
an ambient operating tempera-
ture range of 0° to 40°C. Prices

range from £680.00 to £1,115.00
exclusive of VAT and postage.
Global Specialties Corporation,

Shire Hill Industrial Estate,
Saffron Walden, Essex CB11
3AQ, tel 0799-21682.

Hiccough
Monitor

C ould a hicough in the mains
cause chaos with your micro
or other gear? The answer is ‘yes’,
but the problems only start there,
because it’'s often impossible to
tell what actually has caused the
failure or latch-up, especially if
you're testing out something
new.

Enter Mektronic Consultants
with ‘The Sentry’ mains monitor.
You could use it just to indicate
when a mains transient has
occurred, so that, when your
micro has gone down and taken
300 hours of diligent machine
code graphics programming with
it, at least you will know it wasn’t

your fault. Alternatively, you
could use ‘The Sentry’ to check
the available supplies at your
location to see which is cleanest.
And by noticing what happens
when a supply transient is gen-
erated, you could eventually
isolate which items are causing
the transients,

It plugs into a standard 13A
socket and provides an indication
if a transient is detected. It will
indicate three levels of transient:
slight, moderate and severe, and
once a transient is detected the
indicator lamp remains lit until
the unit is reset. ‘The Sentinel’
costs £48.50 including P&P but
excluding VAT (an extra £7.28)
from Mektronic Consultants, Lin-
den House, 116 Rectory Lane,
Prestwich, Manchester M25 5DB,
tel 061-798 0803.

TI Turn Their
Hand To
Diesel

As temperatures plunge weil
below freezing point, drivers
of diesel-engined vehicles are
finding that they can start up, but
that their engines are running
roughly, and frequently- stalling
two or three minutes down the
road.

In sub-zero conditions, diesel
engines suffer the problem of fuel
“waxing”, in which the paraffin
crystallises. The engine will then
usually run until the wax reaches
the filter, which clogs up and
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leads to stalling.

Truckers associations advise
owners to garage their vehicles
overnight, and to use diesel fuel
heaters or fuel additives. But
many do not have garages or even
sheltered parking places, and the
fuel mixtures available in any but
the coldest countries cannot
cope with such extremes.

In February 1984, the Materials
and Controls Division of Texas
Instruments launched an easy-to-
use, semiconducting ceramic
device which prevents the waxing
of diesel fuel. This diesel fuel
heater, known as the 30RT, uses
ceramic elements as a heat
source. Packaged in a highly-
efficient heat exchanger, it is
typically mounted between the
filter head and the filter itself, or

alternatively in the fuel line.

The 30RT, in combination with
an ambient temperature ther-
mostat, switches on if the tem-
perature falls below zero. The
self-regulating nature of the
ceramic means that it cannot
overheat, and can be used on
applications from 12-24V DC
without any deterioration in
performance,

Since the 30RT's introduction,
many car, truck and filter makers
have been evaluating it this winter
or fitting it to their products. For
example, it has recently been
introduced on BMW’s 300 series
diesel models, Agricultural
machinery maker International
Harvester has been fitting 30RTs
onits machines this winter, as has
Fleetguard the truck maker on its

Cummins-engined vehicles.

However, at present the
average driver is still having to
contend with waxing problems
because the automotive industry
typically takes at least a year to
complete its evaluation of new
products, such as the 30RT. By
next winter, however, this device
should be moving down from the
luxury end of car ranges. It will
also become available through
the retrofit/DIY after-market,
helping to reduce the hazards of
winter driving for many more
motorists. In the meantime, the
major UK.filter manufacturer is
presently adapting its range to
provide compatibility with the
30RT. Texas Instruments Ltd,
Manton Lane, Bedford, MK41
7PA, tel 0234 63211.
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a
FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted
are for “one-offs”-quantity discounts by negotiation. Official orders from Schools,
Colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE
ORDERS. A quick call will check stock position and current prices. Add 60p p&p

+15% VAT to all orders. Allin-stock items despatched same day unless notified.

40 CRICKLEWOOD BROADWAY
LONDON NW2 3ET
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» Rapid Recall are making
available a pamphlet written by
two Digital Equipment Corpora-
tion engineers which outiines the
more Common MiCroprocessor
benchmarking techniques. The
8-page A4 pamphlet also
describes the various areas of
system performance and pro-
poses a performance measuring
system, and copies can be
obtained free of charge from
Rapid Recall, Rapid House, Den-
mark Street, High Wycombe,
Buckinghamshire HP11 2ER, tel
0494-26271.

@  British Telecom opened
their first high-street shop at
Southend on January 3rd. You can
go in there, choose a new tele-
phone, pay your bill.. . and two
more shops will be opening in
Newcastle and Plymouth later
this year.

o Decospray have devel-
oped a process which allows
molten zinc to be applied to the
surfaces of plastic enclosures
without deforming or weakening
them. The coating providesa high
level of shielding againstradio fre-
quency interference and will
allow plastics to be used in many
applications which currently
demandthe screening properties
of a metal enclosure. For more
information contact C.C. Ham-
mond at Decospray Ltd, East-
more Street, Woolwich Road,
Charlton, London SE78NA, tel 01~
858 5128.

@ The British Standards
Institution has published the
following documents under the
common title ‘Harmonised sys-
tem of quality assessment for
electronic components’:- BS9925
Inductor and transformer cores
for telecommunications, part 0,
geometric specification
(£22.80); BS9925 part 01.0
Sectional specification of mag-
netic oxide cores for inductor
applications (£16.20); BS CECC
11100 Sectional specification of
display storage tubes (£16.20);
BS CECC 1700 Generic specifica-
tion of mercury wetted make
contact units (£16.20); BS CECC
18000 Generic specification of
dry reed change-over contact
units, mechanically biased
(£16.20); BS CECC 30400 Sec-
tional specification of fixed
metallised polyethylene-tere-
phthalate film dielectric capaci-
tors for direct current (£8.00); BS
CECC 75100 Sectiona! specifica-
tion of two part and edge socket
connectors for printed board
application (£22.80). All of these
standards are available at 50%
discount to members from the
Sales Department, BSI, Linford
Wood, Milton Keynes MK14 6LE.
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Who's A
Pretty
Pyrographite
Then?

H igh technology has been

applied to some pretty mun-
dane products but as far as we
know no-one is yetusing alaser to
produce bird cages. The device
shownis, infact, the screen grid of
a 100kW vapour-condensation
cooled tetrode for medium and
short wave radio transmitters.
Manufactured by Siemens at their
electronics tubes plant in Berlin,
the grid was produced from a
hollow cylinder of pyrographite
using a laser as aprecision cutting
tool. The features are said to be
remarkably smooth when com-
pared with those of sand-blasted
grids, and the material has ex-
cellent dimensional stability. In
operation it will be loaded with as
much as 24W per square cen-
timetre and will run at tempera-
tures as high as 2000 K.

Siemens Ltd, Siemens House,
Windmill Road, Sunbury-on-
Thames, Middlesex TW16 7HS,
tel 09327-85691.

The YearTo Go
Bust

I_ ast year, 1984, was the worst
year on record for business
failures in the electrical industry,
according to the latest survey by
Dun & Bradstreet Limited, the
business information company.
Duringtheyearcompanyliquida-
tions inthe industryamounted to
793, an increase of 4.9 per cent
over 1983 and representing 5.8
per cent of the total liquidations
in England and Wales.

48.4 per cent of liquidations
were recordedinLondonand the
South East. Afurther16.5 percent
occurred in the North West. Ban-
kruptcies among firms, partner-
ships and individuals rose 19.8
per cent to 121 during the year.

In England and Wales as a
whole, total company liquida-
tions in 1984 reached 13,647 —
an increase of 9.5 per cent on
1983. Bankruptcies among indi-
viduals, firms and partnerships
rose to 8,035 during 1984 rep-
resenting an increase of 17.8 per
cent over the previous year.

Let's justhope that 1985 is bet-
ter for us all.

Motor Control
Chip

Plessey Semiconductors has
introduced the TDA 2088, a
bipolar phase control integrated
circuitoptimised for current feed-
back applications but which can
also be used in the open loop
mode.

The new circuit, now available
from the company and its
distributors, has been designed
primarily for AC universal motor
speed control in applications
such as powerdrillsand domestic
appliances (foodmixers, etc). A
high level of system integration
has resulted in low external com-
ponent count, thus ensuring a
low cost solution to such applica-
tions.

Powered direct from the AC
mains ora DC line, the TDA 2088

features an on-chip series
regulator. This produces a
smooth, low current (—5V)

supply for the internal analogue
control functions which may be
used to power ancillary circuitry

usually associated with this type
of control system.

Voltage and current synchro-
nisation inputs ensure that the
triac firing pulse is at precisely the
right moment under any load
conditions. The negative triac fir-
ing pulse (a drive polarity pre-
ferred by most triac manufact-
urers) hasaminimum guaranteed
drive current of 100 mA with a
typical current of 125 mA which
ensures reliable firing of triacs
capable of handling up to 40
Amps.

The TDA 2088 phase controller
alsoproduces awell-defined con-
trol voltage{phase angle rela-
tionship by using the inter-
national —5V reference circuit as
the charging voltage for both the
pulse timing ramp capacitor and
as the reference voltage for the
speed input potentiometer.

Compensation of motor speed
with varying load is achieved by
sensingmotor current, Thecircuit
design allows simple optimisa-
tion of control loop parameters.

Currently available in a 14 pin
plastic dual-in-line (DIL) package
it is planned to supply the TDA
2088 in a SO 14 package. Further
information will be provided by
Plessey Semiconductors Limited,
Cheney Manor, Swindon SNZ’
2QW, tel 0793 36251.
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HIGH QUALITY MODULES FOR
STEREO, MONO & OTHER
AUDIO EQUIPMENT

Audio Amplifiers

POWER 0/P  MAX SUP.
RM.S. VOLTAGE
10 Watts oV
25 Watts
35 Watts
50 Watts

125 Watts

O/No.
30-50v
40-60v
50-70V
50-80V

Stabilised Power Supplies —

AL 250

Dutput current 25 Amps

/No. AC Input
SPM 120/45 40-48v
SPM 120/55 50-55V
SPM 120/65 60-65V

Mono Pre-Amglifiers - Operating Vtg. 40-65V
0/No. Price
MM 100 Suitable for Disco Mixer £14.75
MM 100G Suttable for Guitar Pre-Amp

Mixer f14.75

Magnetic Cartridge Pre-Amplifier
0/No. MPA30. Sup Vig 20-30V

Monographic Equaliser
GE 100 MKII 10 Channe! OUR PRICE ONLY £20.00

Full Specifications and Data available on request.
Please send self-addressed envelope.

Price £4.29

OPTO 7-Segment Displays
Brand new 1st Quality
LITRONIX DL 707R 14-pin

Red 8.3° Common Anade Display 0-9 with right
hand decimal point. TTL compatible. 5v DC Sup
ply. Data supplied.

5 pieces

IN 10 pieces
PACKS 50 pieces
OF 100 pieces
1.000 pieces

THE MORE YOU BUY
THE LESS YOU PAY

(60p each)
(50p each)
(40p each)
(35p each)
(30p each)

Qty
300

VALUE PACKS
Description
Assorted Resistors Mixed Types
Carbon Resistors Ya-12 Watt Pre-Formed

4 Watt Min Carbon Resistors Mixed
12 Watt Resistors 100 ohm-1M Mixed

200 Assorted Capacitors Alf Types

88 SLRLSTET

=

Ceramic Caps Miniature - Mixed

Mixed Ceramics Disc. 1pf - 56pf

Mixed Ceramic Disc. 68pf - .015pf

Assorted Polyester/Polystyrene Caps

C280 Type Caps Metal Foil Mixed

Electrolytics — All Sorts

Bead Type Polystyrene Min Caps

Silver Mica Caps Ass. 56pf - 150pf

Silver Mica Caps Ass. 180pl — 4700pf

01uF 250v Min. layer metallised Polyester Capacitors
Wirewound Res. 9W {avg) Ass. 1 ohm - 12K

Metres PVC Covered Single Strand Wire Mixed
Colours

Melres PVC Covered Muiti Strand Wire Mixed Colours
Metres PVC Single/Multi Strand Hook-Up Wire Mixed
Rocker Switches 5 Amp 240v

2in. high bright RED LEDs in plastic encapsulation-Large
area light source

Sq. Inches Total, Copper Clad Board Mixed Sizes
Assorted Skider Pots. Mixed Values

Stider Pots. 40 mm 22K 5 X Log. 5 % Lin

Shder Pots. 40 mm 47K 5 x Log. 5 x Lin

Small 125" Red LED's

Large .Z° Red LED'S

Rectangular 2* RED LED'S

Ass. Zener Diodes 250mW - 2W Mixed Vits. Coded
Ass. 10W Zener Diodes Mixed Vits. Coded

§ Amp SCR's T0-66 50-400v Coded

3 Amp SCR's TD-66 Up To 400v Uncoded

Sil. Diodes Switching Like IN4148 DO-35

Sil. Diodes Gen. Purpose Like 0AZ00/BAX13/16

1 Amp IN4000 Series Sil. Diodes Uncoded All Good
Black Instrument Type Knobs With Pointer 4" Std
Black Heatsinks To Fit T0-3, TO-220 Ready Drilled
Power-fin Heatsinks 2 x 10-3 2 x T0-66 Size
6C107/8 Type NPN Transistors Good Gen. Purpose
Uncoded

BC177/8 Type PNP Transistors Good Gen. Purpose
Uncoded

Silicon Power Trans. Simifar 2N3055 Uncoded
Precision Resistors. 2-1% tol.

1N4002 Sil. Rects. 1A 100v pretormed pitch

40A Power Rectifiers Silicon T048 300PIV

BY187 12KV Si. Diodes in carriers 2.5mA

100K 1in. Multi-turn pots ideal vari cap tuning
Assorted pots. inc. Dual & Switched types

TRANSISTOR PACKS
BC183B Sil. Trans. NPN 30v 200mA Hfe240+ TO92
BC171B Sil. Trans. NPN 45v 100mA Hfe240+ TO92
TIS90 Sil. Trans. NPN 40v 400mA Hfe100+ TO92
TIS91 Sil. Trans. PNP 40v 400mA Hfe100+ T092
MPSAB6 Sil. Trans. PNP 80v 800mA Hfe50+ T092
BF595 Sil. Trans. NPN eqvt. BF184 H.F. TO92
BF495 Sil. Trans. NPN eqvt. BF173 H.F. TO92
ZTX500 Series Sil. Trans. PNP Plastic
ZTX107 Sil. Trans. NPN eqvt. BC107 Plastic
ZTX108 Sil. Trans. NPN eqvt. BC108 Plastic
E5024 Sil. Trans. PNP eqvt. BC214L TO92
BC183L Sil. Trans. NPN 30v 200mA T092

SJE5451 Sil. Power Trans. NPN 80v 4A Hfe20+
NPN/PNP pairs Sil. Power Trans. like SJES451
2N6289 Sil. Power Trans. NPN 40v ‘40w 7A Hfe30+
BFT33 NPN Sil. Trans. 80v 5A Hfe50-200 TQ39
BFT34 NPN Sil. Trans. 100v 5A Hfe50-200 TO39
BUY69C NPN TO3 VCB 500 10A 100w Hfe15+
BC478 eqvt. BCY71 PNP Sil. Trans. TO18

BXS21 eqvt. BC3%4 NPN Sil. Trans. 80v 50mA TO18
Assorted Power Trans. NPN/PNP Coded & Data
BF355 NPN T0O-39 Sil. Trans. eqvt. BF258 225v 100mA
SM1502 PNP TO39 Sil. Trans, 100v 100mA Hfe100+

TRANSISTORS

100 Silicon NPN Transistors. All Per-
fect. Coded Mixed. Types With
Data And Eqvt. Sheet No Re-
jects. Fantasic Value. O/No.
BP38 £3.00

The best known Power Transmitter in

the world 2N3055 NPN 115W.

Our Bi-Pak Special Offer Price.

50 off 100 off

£16.00  £30.00

100 Silicon PNP Transistors. All Per-
fect Coded. Mixed. Types With
Data ;ndl Eq:n. Sheet. No Re-
jects. Real Vaiue.

£3.00

O/No. 8P39
BD312 COMPLIMENTARY PNP POW-
ER TRANSISTORS TO 2N3055. Equiv-
alent MJ2955 BD312 TO3. Special

Price £0.70 each. 10 off £6.50

SEMICONDUCTORS FROM AROUND THE WORLD
100 A collection of Transistors, Diodes, Rectifiers & Bridges, SCRs, Triacs, I.C.s
& Opto’s alt of which are current every day useable devices. Guaranteed Value
Over £10 Normal Retail Price. Data etc. in every pack. Order No. VP56
Our Price £4.00

TRANSISTOR CLEARANCE
100 All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ. Mainly
Uncoded You To Sort Pack includes instructions for making Simple

Transistor Tester, Super Value.

Order No. vPe0. £1.00

150 De-soldered Silicon Transistors from boards 10mm leads all good. O/No.
VP173 £1.00

Solid Tantalum Caps. Mixed Values

OPTICALLY COUPLED MODULES

1 pair SD1/131 Consisting 1 x LS600 Silicon Light Sensor & 1x Matched
Gallium Arsenide Light Source - Type TIL23, on ready mounted fibre
glass board. Including Data. Ideal Alarm projects etc. D/No. VP147.

BI-PAK Price ONLY £0.60 pr.

BI-PAK'S OPTO SPECIAL

A selection of farge and small sized LED's
in various shapes, sizes & colours, togeth-
er with 7 Segment Displays both anode &
cathade plus photo transistors emitters
and detectors. Cadmium Cell ORP12 and
Germ. photo transistor OCP71 included. In
all a total of 25 Opto pieces valued over

£12 Normal Price
Order No. VP57
Nur Super Value

TEC A S BO THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN
OF THE YEAR!
This collection of Components and Semiconductors for the hobbyist is probably
the most value-packed selection ever offered, it consists of Resistors, carbon
and wirewound of various values. Capacitors: All types, sorts and sizes
including electrolytics. Potentiometers — single, dual, slider and preset. Switch-
es, Fuses, Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection of
Semiconductors for everyday use in popufar Hobby Projects. These include:
SCR’s, Diodes, Rectifiers, Triacs & Bridges as well as a first class .
current retail catalogues to be aver £25! So. help yourself to a IUSt
great surprise and order a Box TODAY - ONLY at BI-PAK.
3182/3442 and order with your Barclaycard or Access Card — 24hr Answerphone
Service NOW. Order No. VP 85.

LED DISPLAYS

RED 7 Seg. CC 14mm x 7.5mm ROP FND353

GREEN 7 Seg. CA 6" LDP XANGB520

RED 7 Seq. CC & LDP XANGS40

RED Over-flow 6" 3 x CA 3 x CC 6630/50

GREEN Over-flow 6" CA XANG530

RED 7 Seq. CA .3" XAN3061

DUAL RED 7 Seg, .5" CA DL527 DPR

VP137 OUAL RED 7 Seg. 51" CA DL727 OPR

VP138 20 Assorted LED Displays ~ Our mix with Data

RDP = Right Hand Decimal Paint CC = Common Cathode
LDP = Left Hand Decimal Point CA = Common Anode

VP130
VP131
VPI132
VP13
VP134
VP135
VP136

mix of Transistors and |.C.’s. In all, we estimate the value of this in

Remember, stocks are limited so hurry! You can call us on 0920 £7'00

. Price Just
£5.00

[RERYT YT Y=Y

ANTENNA COUPLER
Transceiver/car radio antenna coupler. With
co-axial cables. One co-axial terminates in
antenna plug and the cther in PL259 plug.

DIGITAL VOLT METER MODULE

3 x 7 segment displays Bass Circuit.

0-2v ¢ instructions provided to
extend voltage & current ranges.
Operating voltage 3/12v. Typ
Power Consumption S0mA.

0/No: VP33 Once only price
£9.95

SINGLE SIDED FIBREGLASS
BOARD
Order NoPieces  Size

Sq, Ins. Price
FB1 4 E

9 % 2% 100 £150
FB2 3 13100 £150
B3 4 13%3 15 £200
DOUBLE SIDED FIBREGLASS

BOARD
FB4 2

x4 110 £2.00

EDGE CONNECTORS
2 % 5 way .1 Pitch Edge Connector (Gold)
(0/No. AMP163279 2) £120 each. £50 per 50 off

PICK-UP COIL

Large telephone pick-up coil for high
sensitwity Suction pad o stick to tele-
phone. 90cm tead to 35 jack piug. Con-
nects direct to cassette recoeder, Dims:
32mmida) x 17mmibody) 36mmidia)
sucker. 0/No YP87 £1.00

ANTENNA SWITCH 2 and 3 WAY
)]

Designed to reduce harmonics
on the VHS and TV band.

Co-axial switch for one transceiver to two
antennae or one antenna 1o two transceivers.
Dims: 86 x 55 x 32mm (Body).

O/No. VP 113 £4.50

As above but 3-way.
0/No. VP 114 £4.75

CB/TV. High pass filter. Reduces
unwanted signals picked up by
antenna. Dims: 45 % 25 x 17mm.
0/No. VP 115 asp

LOW PASS FILTER

Cut-off frequency: 30MHz.

V.SWR.: Less than 1.2 10 1.

Insertion lo:
Impedance:

Dims: 80 x 55 X 40mm.
D/No. VP 116

LOW-PASS FILTER
: ~0.2dB @ 27MHz LP-30

50 ohms.
£2.75
1C BARGAINS

AEC ..cou

40 Assorted TTL CMOS INTEGRATED CIRCUITS 74 Series & CD4000
Series - All new Gates. Fiip-Flops ~ MS| etc. GREAT VALUE Data
8aok & Sheets included. 40 Pieces {Our Mix) £4.00 0/No. UP40

Send your orders to Dept ET! BI-PAK PO BOX 6 WARE, HERTS

SHOP AT 3 BALDOCK ST. WARE, HERTS

TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182, GIRO 388 7006
ADD 15% VAT AND £1.06 PER ORDER POSTAGE AND PACKING

Dims: 67 x 46 X 30mm.
O/No. VP 117

£2.00

PRECISION MORSE KEYS

S

ELECTRONIC SIREN 12v DC
Red plastic case with
adjustable fixing brack-

et. Emits high-pitched
wailing note of varying
pitch — 100 cycles per
minute.

Dims: 90mmidia)
60mm{depth)

Power: 12v DC

Our Price: £5.50

TAPE RECORDER SWITCH

of tape
recorder. 1.8m cord and 2.5mm plug §§ >
attached. On/Off switch. Dims: 55 X

£1.00

Unit to control motor

20 x 20mm.
O/No. VP 127

&SR

Well designed be%inners key.
Fully adjustable. Dims: Base

82mm x 45mm.

OMNo. VP 122. £1.85

. POWER SUPPLY

OUR PRICE £3.75
Power supply fits directly into
13 amp socket. Fused for safety.
Polarity reversing socket. Volt-
age switch. Lead with muilti
plug input — 240v AC 50Hz Out-
put ~3 45 6 75 9 & 12v DC.
Rating 300ma Mw88.

{LEARN A LINGO)

PILLOW SPEAKER

Slim under pillow uni. 80ohms [
speaker. 1.5m lead with
35mm mono jack plug. Black. ¥
Dims: 65(dia} x 17mm. O/No.
VP

£1.2

Use your credit card. Ring us on Ware 3182 NOW
and get your order even faster Goods normally
sent 2nd Class Mail.

Remember you must add VAT at 15% to your order.
Total Postage add £100 per Total order
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New 726
Information
Technology
Scheme

A new Cityand Guilds Informa-
tion Technology scheme
(726) waslaunchedon18january.
C&G say that this scheme repre-
sents a double breakthrough: it
takesanentirelynewapproachto
educational and training
methods as well as a uniquely
broad consideration of voca-
tional training in the rapidly
developing and changing field of

Information Technology.

The 726 series is intended to
provide for very flexible study or
training methods; it is entirely
pupil paced, and the criterion
referenced assessment is
designed to ensure that success-
ful candidates demonstrate an
ability to do the job compet-
ently.

The approach is modular, but
there are a limited number of
modules and each is nationally
devised so that employers will be
able to assimilate and assess the
content of each as well as decid-
ing which combinations might
best meet the needs of their
workforce. Modules will relate to

and Guilds. This means that cen-
the three subject disciplines of:
programming and software; elec-
tronics and hardware; and com-
puter applications and operation.
Module levels are defined as
either introductory, elementary,
intermediate or advanced. These
levels relate to the subject matter
and are not necessarilyindicative
of ability. C&G say that many of
the modules will be equally suit-
able for a very wide range of can-
didates; some will ideally suit YTS
trainees and others will be
pitched at supervisory and
management personnel.

The scheme may be offered by
any centre approved by the City

tres could be set up in schools,
F.E. colieges, industrial premises,
ITeC’s or Skills Centres, etc —
anywhere where the necessary
hardware, training personnel and
accommodation can be provided.
Theschemeis initially released
at the Introductory and Elemen-
tary levels, but Intermediate and
Advanced level modules will be
available very soon. Scheme
notes are now available and
further information can be
obtained from: Section 18, City
and Guilds of London Institute,
46, Britannia Street, London
WC1X 9RG, tel 01-278 2468.

Digital Signal
Processor
For Audio
Applications

l TT Semiconductors have pro-
duced a digital signal pro-
cessor chip which can be used
instead of analogue devices in
many audio-frequency applica-
tions. The advantages of using
digital processing include higher
noise immunity, true phase-
linearity and freedom from com-
ponent drift problems caused by
temperature and ageing.

The UDP101 CMOS chip is
based on the Harvard architec-
ture, and comes in a40-pin plastic
package. Two data buses and
pipelining are used for speed of
execution, and the basic instruc-

tion cycle time is 100 nano-
seconds which makes it suitable
for use in a wide variety of audio
processing applications. The basic
arithmetic operation is multiply
and add using twos complement
witharesultsresolution of 31 bits.
The data and instruction word-
length is 16 bits and the internal
memory comprises 1K 16-bit
words of program ROM, 72
words of data ROM, and 440
words of data RAM. Subroutines
can be nested at up to four
levels,

Three separate /O facilities are
available: fast serial at rates up to
5 Mbits/second, slow serial 1/O
for communication with slave
peripherals through the chip’s IM
bus interface, and a 16-bit parallel
interface that's compatible with
popular microprocessors, includ-
ing the 68000.

The UDPIO1 operates on a
single 5V supply and consumes
about 80 mW. AROMless version
(UDPIO1-EC) is available for
development. Software tools in-
clude a cross assembler and

simulator written in FORTRAN
77.

The device’s bandwidth allows
a wide range of applications. In
the telecommunications field it
could be used in DTMF receivers,
modems, vocoders, scramblers
and echo-cancelling systems, and
in the consumer field it’s suitable

for audio processinginavariety of
TV, hi-fi and radio applications.
General industrial uses include
speech recognition.

For further information contact
Georgina Cole at ITT Semicon-
ductors, 145-147 Ewell Road,
Surbiton, Surrey KT6 6AW, tel 01-
390 6578.

Light And
Colour
Principles

new volume — ‘Light and

Colour Principles’— has been
published bythe IBAas No. 22 in
the series of occasional engineer-
ingtexts underthe general title of
‘IBA Technical Review’.

Qur sources say that this fully-
illustrated 60-page book provides
not only a clear introduction to
aspects of photometry and
colorimetry essential to the
understanding and engineering
of colour television but also
describes the recent develop-
ment by IBA engineers of new,
microcomputer-based spec-
trometricequipmentand its prac-
tical application to the analysis

ETI MARCH 1985

and optimisation of television
cameras and monitors.
Contributions include: “The
Measurement of Light” by Pro-
fessor R.W.G. Hunt (City Univer-
sity, London, formerly Kodak
Research Laboratories) and P.J.

Darby (1BA).

“Colorimetry” by  Professor
R.W.G. Hunt.

“Colorimetryin Television” by P.J.
Darby.

“Computer-operated Spec-
trophotometric  Analysis  of

Cameras (COSAC)” by P.A. King
(IBA) and P.J. Marshall (HTV, for-
merly IBA).
“Computer-operated Spec-
trophotometric Analysis of Mon-
itors (COSAM)” by P.A. King and
P.J. Marshall.

In an introduction, J.B. Sewter,
IBA’s Assistant Director of
Engineering  (Network  and
Development), points out that

the IBA has overall responsibility
for the maintenance of high
technical standards in Indepén-
dent Broadcasting. Its engineers
are much concerned with the
technical performance of studio
centres although the equipping
and operation of such centres
and the creative content of the
programmesisthe concernofthe
individual programme com-
panies, During recent years
broadcasters have achieved a
more widespread understanding
of colorimetryand its importance
to television. The availability of
microcomputers now makes it
possible to process multiple
measurements and the complex
calculations needed to analyse
and optimise cameras and mon-
itor display. Together with
improvements in optical compo-
nents this had led to the develop-
ment of a transportable IBA test

rig capable of a wide range of
colorimetric measurements.

The early sections provide
clear, unambiguous definitions of
units based on the latest CIE and
CIELUV 76 recommendations.
These volumes are intended only
for engineers and students direc-
tly involved in the field of broad-
casting. Subject to availability of
limited stocks, single copies may
be obtained without charge.
Complimentary copies are also
available, onrequest, totechnical
libraries and educational centres
in the UK and overseas. [BA
Technical Review No 22, ‘Light
and Colour Principles’, technical
editor Dr. Henry Palmer is
published by IBA London. Eng-
uiries to IBA Engineering Infor-
mation Services, Crawley Court,
Winchester, Hampshire, $SO21

2QA, telephone Winchester
(0962) 822444, ETI
13
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BBC Modei B Special offer......£320 (a) BBC
Mode! B+Econet .£389 (a)
BBC Model B+D|
BBC Model B+DFS

BBC FIRMWARE

1.2 Operating System .
Basic # ROM.......
View Word Processo
Wordwise Word Processor

AUPGRADE KITS

A t0 B Upgrade Kit.....................co......... £78 (c) BCPL ROM/DISG ..o

gFS KRKR 3; :3 Disc Doctor/Gremlin Debug ROM £28 (d)
CONEY Kt v, - 2 s i i ON/TOOL KITROM.................

e 47 (0 EXM OOL KIT RO £28 ea (d)

Printmaster (FX80)/Graphics ROM..................
£28 ea (d)
ULTRACALC spreadsheet ROM £89 ee (c)

ACORN ADD-ON PRODUCTS
Z80 2nd Processor
6502 2nd Processor

COMMUNICATION ROM

A e e Termi Emulator-... ... £28 (d
IEEE Interface £282 £282(6)  Communioator. e £28 (d)
Prestel Adaptor........... ..£99 (b) Commstar

TORCH UNICON products including the IBM Computible GRADUATE in stock
For detailed specification on any of the BBC Firmware/Peripherals listed here

DISC DRIVES

These are fully cases and wired drives with slim line mechanisms of high
quality, Shuggart A400 standard interface. Drives supplied with cables
manuals and formatting disc suitable for the BBC computer. TEAC 80
track drives are supplied with 40/80 track switching as standard. All
drives can operate in single or dual density format.

2 x 400K 40/80T DS: TDS5MP with psu

1 x 100K 40T SS:TS55A £100(b) £300()
1 x 200K 40/80TSS:TS55E...... .£140(b) 2 x 400K 40/80TDS:TD55M Mitsubishi with
1 x 400K 40/80TDS:TS55F ..... .£145(a) psu

2 x 100K 40T SS:TD55A with psu.....£250(a) CS55A with psu....

2 x 200K 40/80T SS:TDSSE TEAC with CS55E with psu

psu £325(a)  CS55F with psu

3M 5%” FLOPPY DISCS

High quality discs that offer areliable error tree performance forlife. Each
discisindividually tested and guaranteed for life. Ten discs are suppliedin
a sturdy cardboard box.

RS232 with 2K Buffer £65 (c) Ribbon £2.50 (d)
Tractor Attachment £99 (a) Sheet Feeder £199 (a)
BBC Parallel Lead £7 (d) Serial Lead £7 (d)
2000 Sheets Fanfold Paper with extra fine perforation
9.5” x 11" £13 (b) 14.5" x 11” £18 (b)

Self Adhesive Labels 234" x 17/16"

Single Row £5.25/1000 (d) Triple Row £5/1000 (d)

or infor on our P range please write to us. 40::: gg gD £15 (c) gg]l: gg gg gg (c)
80 D £22
PRINTERS L L
EPSON
DRIVE ACCESSORIES
RstFT £225 (a) FX80 2315 (a) FX 100 £435 (a) FLOPPICLENE Disc Head Cleaning Kit with 20 disposabie cleaning discs ensures continued
KAGA TAXAN optimum performance of the drives .. £14.50 (c}
KP 810 (80col) £255 (a) KP910 (156¢0l) £359 (a) B SRl O ER T Dec e
JUKI 6100 £340 (a) BROTHER HR15 £340 (a) 30/40 Disc Lockable BoX ............... £14(c)  70/80 Disc Lockable Box
e AC(':BEsngIES
nternal Buffer Parallel £75 (b)
EPSON MONITORS
. SeF:ie}ll :_r;t?gfacgz :73}3)3 %»(a (c%_; 8148 with 2K £57 (c) MICROVITEC 14” RGB:
aper Roll Holder £1 ; FX80 Tractor Attachment £37 (c ([0] 3 IO wrenrenns 6 '
Ribbons: FX/RX/MXS0 £5 (0) FXIRXMX 100 £10 d) 1451 Modium Resontion . a0 )
ats e T 1441 Hi Resolution .............. - - £309 ga;
RS232 with 2K Bufter £85 (c) KP810/910 Ribbon £6.00 (d 1431 AP Std Res PAL/AUDIO..... -.-£210 (a
JU(I((:: 500 IRtieHIEER0 {A) 1451 AP Med Res PAL/AUDIO ... .£280 (a)

1451 DQ3 Med Res for QL .......occccccevvennvnennnnnn £239 (a)
Above monitors are now available in piastic or metal cases,
please specify your requirement.

MODEMS
— All modems listed below are BT approved

TELEMOD 2:

MIRACLE W$2000:
The ultimate world standard modem coverall

Complies with CCITT V233 1200/75 Duplex
and 1200/1200 Hal Duplex standards that

KAGA Super Hi Res Vision IIlRGB........... e .£340 (a)
Hi Res Vision Il........c.cccovereninrscvnsevniceesceece e £240 (a)
MONOCHROME MONITORS 12";

Kaga Green KX1201 G Hi Res.......... ReTv——— - ()
Kaga Amber KX1201 AHiRes......cc.cccecvveereinnnee £105 (a)
Sanyo Green DM8112CX Hi Res......... ....£90 (a)
Swivel Stand for Kaga Monochrome...................... £21 (c)

All monitors are supplied with leads suitable for the BBC
Computer. Spare leads available.

all common BELL and CCITT standards up to
snLy allow communications with VIEWDATA ser-
1200 Baud. Allows communication with vir- Lo o BRESTEL  MICRONET etc. aswell a5
g‘;’fga&?yiﬁ.rm u&;i":':g‘ K‘l}%wingv}g; user 1o user communications. Mains TTENTI SPECIAL OFFER
n.
boards enhance the considerable facialities powered £64(b). A ON
already provided on the modem. Mains BUZZ BOX: ) Al pices i this double peae advintoment o IRPELS AL
powered £129(b). Auto Dial Board/Auto This pocket sized modem complies with V21 —
Answer Board £30(c) each. Software lead 300/300 Baud and provides an ideal solution subpent techanae wathout natice 27128-25
£4.50. for communications between users, with main ALL PRICES EXCLUDE VAT 27128-30
frame computers and bulietin boards at a very Please add carriage 50p unless
economic cost. Battery or mains operated, indi toll % 6264-15
£52(c). Mains adaptor £8(d). indicated as tollows: 6262LP-15
(a)£8 (b)Y £2.50 (c) £1.50 (d) £1.00
BBC to Modem data lead £7. 6264-12
GANG OF EIGHT CONNECTOR SYSTEMS
AMPHENOL TELEPHONE
IN;I)E;.(ISIS E’STI;IZARST |.D. CONNECTORS EDGE CONNECTORS o CONNECTORS CONNECTORS
(Speedblock Type\ . N way plug entronics
Copresuptoeight eproms atatime andacceptsall N0l THzade Recep: ™ [Edoe T or 0‘:1058,, (solden 500p(ID% 475p ‘é\‘x:; g:ﬂg };8:
single rail eproms up to 27256. Can reduce pro- W%s 9%3 %%3 o 5. oomans 150p 7136 way skt entronics 6 way rtang skt 160}
gramming time by BO% by using manufacturer's 20 145p  125p  195p 2% 12-way (vic 20) = 3s0p ({solden 550p(iDC) 500p Flexible cable
suggested algorithms. Fixed Vpp of 21 & 25 volts 26 175p  150p 240p | 2x 1B-way = 140p 124 wiay plug IEEE (solden| | wa 50p/n
and variable Vpp factory set at 12.5 volts. LCD 34 200p 160p  320p 2x 23-way (ZX81) 175p 220p |1475p(IDC) 475p S Y 720/n
dispiay with alpha moving message. £395(b). 40 220p  130p  340p 2x 25-way 225p  220p 124 way skt IEEE (solden ay
50 235p  200p 390p gx gg»way (Spectrum) gggs = |500p(1DC) 500p RIBBON CABLE
x 36-way e ‘
e 260, — | PCB Mtg Skt Ang Pin
SOFTY Il o c,?o";‘,%ﬁ';cs’“s Txsaay 180p  — 124 way700p36 way 750p N o
This low cost intelligent eprom programmer can 2% 43-way 395p — -way -.way
program 2716, 2516, 2532, 2732, and with an [y, o 9 15 25 37 (g, =P [ GENzl%EvfasgA‘;"gERS Pus Em ey ;m
adaptor, 2564 and 2764. Displays 512 byte page | MRS o0 o0 oo 350 g 3 26way 1200  Biway  280p
gnTV— hasaserialand paraltel I/Oror«fnines Can Sglgde'rns 68 85! 1odl 590 Male to Male. . ......... £10
e Used as an emulator, cassette interface. ; Male to Female. ... .. £10 R
Softy I1.. o o cassere e etos(o) |IOG, 175 275 325 EURO CONNECTORS  (femaio tofemaic. . 10 BILHEADERS -
Adaptor for 2764/2564. £25.00(c) St Pi g 14 pin 40 ‘100
in 100 140 210 380) DIN 41612 RS 232 JUMPERS pi -] -]
Ang.pins 160 210 275 440| 2 x 32 way StPin 230p 275p 16pin  50p. 110p
UV ERASERS Soider 90 130 195 290] 2 x 32 way Ang Pin 275p 320p o @SwayD) 18 pin p .
IDC 195 325 375 - 3 x 32way St Pin  260p 300p 24" Single end Male £5.00 20 pin  78p .
All erasers with built in safety switch and mains® |StHood 90 95 100 120| 3 x 32 way Ang Pin 375p 400p g:“ Eg\gﬁ:gg’::‘rgule E::g.zs 24 pin  100p 150p
indicator. Screw 130 150 175 IDC Skt A+ 8 275p 24" Mate Mate tos0 | 28pin  200p - ,
8&1 1!3 erasbes upbmts %proms atatime. .., Eg; c; Lock IDC Skt A +C 350p 24" Male Female £9.50 40 pin  200p  225p
1T asabove but withatimer ... ... ... . C| ]
UV140 erases up to 14 eproms at a time.£61(b) TEXTOOL ZIF For2 x 32 way&)lease specity DIL SWITCHES ~ MISC CONNS
UV141 as above but with a timer. ... . ... €79(b) | sackers 24.pings.7s | SPacing (A+B, A+C). 4way 90p 6Gway 105p | 21 pin Scart Connector200f
28-pin £8.00 40-pin £9.75 8-way 120p 10-way 150p | 8 pin Video Connector200p
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74215 dop 3 LINEAR ICs COMPUTER COMPONENTS
Jas8a 1088 7405283 80p 4000 SERIE
7405290 80p o i
7400 30p | 74285  320p 7415292 900 11wp w0p Vi 4 9 €25 CHARACTER
7401 3op | 74290  90p 7405203 Bof; £25 (4 s ?,j‘;gg‘ﬁ £18 EPROMS lmg:z:; 7“509 GENERATORS
7402 30p | 74293 80P [ 7405295 1a0p T o soop TMSoor4 g | Bl8tev 3s0p :
7403 30p | 74298  180p 740S297 900p hed 0p = 0P 2e0p | 251635 580p \er:g;o ; x S%a 32513
7404 38p 74351 200p 7415298 100p 200p 90p 200 780API0  275p 2532 450p L .C. 780p
. N2003A LE.
7405 30p | 743654 8Op 7415299 220p 4a0p ;.': srop 780CTC  amop | 253230 Ssop uul
7406 4op | 74366A 80P | 745351 370p s 0 o z80ACTC 2780 | 2504 s30p sl [ JECT
7407 40p } 74367A  8Op 7415323 500p ""5: 0p &  oORRT “:'; 2708 300p | ULN2004A MCE6760  780p
748 300 | Ta%e8a “7’22 7453241624 :;: ™ = 1op Z80ACART ey 3% | Ginzoes) [y
40 P 350p 80p J00p T00p LN2802
7410 30p | 74390 1100 | 74 5348 2000 p - 005 el ™S00 £ | 2732 P e
7a1n 3op | 74393 120 | 746355 120p s0p op > b "t | Tmsesor sop | 279242 Toon reissoliBel £ cooe
74490  140p n, 27328-35  880p !
e g | R | s e = - & = o e s S S e Lo
4 7C64-25 €14 | 75108 0p | AY 53800
7414 70p 7415363 180p ssp 10p - wp | e8000Le 38 | zsoAoma 7s0p et i | 7e100 1200 | 7acsz2  esop
7416 74L8364 180p s0p ‘2 o 3%p | 8035 380p | ZBOASIO-0/1/2 27128.30 75110 90p | 74C023  480p
7417 7418365 50p sop wp 1%p ™% | go3g A20p | /9 TMS2716 75112 180p -
7420 30p | 74LS00  24p | 745366 50p 80p 10p % % | sosoa 420p 75113 120p
7421 80p 741801  24p 7415367 s0p aa0p : ”': BOB5A 200p ¢ o 808 GENERATORS
7422 36p | 74L802  24p | 7453684 50p 70p 2 op | TEAI02 700 | s0s6 ConTROLLER  [EOSIPEE
7423 36p 741503 24p 748373 90, 30p 1s0p | TLOBICP “0p 1
7425 40p | 74LS04  24p | 745378 gop b ] ™, = | v "tre | 2100 oo O el n e
75122 140p
7426 40p | 74LS05  24p | 74g37s5 78p 24p ep awp | Tlont o 2102 am0p |1 ORTSON €12
wp | Ton o | TMSIB01  £12 " 751500 ¥
7427 40p | 74LS0B  2dp | 7405377 140p %0p -4 rop | TLO2 ™ | TMsesso iz |21078  soop | CRISHS g9 | PO 2200 TSRS
7428 43p 741509 24p 74LS378 85p 40p 200p Top | T2 P { ruseges  pig | 2111A-35  A0p 9
7430 30p | 74LS10 24P | 745379 140p sop e = ol e | woss  gwgo [Znaz  ssop |IERSSSS €28 478D
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7439 40p ;:L:;& :‘" 740S399 140p | 4033 250p 5 sp | U003 sep SUPPORT DT O IR R eop [TRIG02 3009
Ter0 400 | TaSss a4 | rarsass teop e 2 - AR oevices |Gl o | srrosses ca {7189 sop
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7444 110p | 74LS26  24p | 74540 100p | 4038 100p tp | NeSse il e R T asop |4125620 e | TMINGZE R0 | P52 7op |8MiizUHF 4508
7445 1%0e | TALS27 24p | 7assal 1o0p | 4033 2p o [teee e | DoGoes e {820  ep [416420  4zp 7545 70p |Soundd Vision
7446A 100p | 74L528  24p 7415608 700p 4040 s0p wp | NESST 199 'N2OBS wp | g522 350p |4416-20  430p 75480 wp |12MHz  £12
7447A  100p 74L830 24p 74L56101800p 4041 Ssp 1igp | NESTO 40p | uLNzeo2 1% [ g5o0a ss0p [4532-20  250p
7448 120p | 74LS32  24p 2 4042 80p wop | NESTY B 4816AP-3  200p 16431 50
o | 7asas 2ap | J4iS61218000 se0p | NESR2 oo | uiwsr  wep | 6532 AMp | BIEARS ASSBCJ  TTSp (75452 6op
;:g? g:n S 24: 74L56241350p :33 ::: awp | nessaze Toop | ucsrs e | 16551 s80p | 5101/550 srop | ADSEI) oo Lt 1200 | 32768 Kz
NES533P
7453 amp | 7asas 2ap | sa3e26 223 4 B [ e | S e | 2L 1R | e AO7S8Y 5 a8 tap 100p
i a 7aU840  268p DR g |HEsssAr  1we | Upciiesn  neop | O8 22 ADCOBCS  1180p | 8795 1200 | 100 KHz  400p
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Al 1] o
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74151A  70p | 76LS160A 75p 7as132 1oop o 3 103 3355 [6C177/8 300 | grysg  aop | TIP34a  Bop | 2N2e26 126 | 3N128
74153 80p | 74LS161a 78p 745133 80P | 4814 ,?’ 10A+vAR  400p |BC179 - 30p | grysiz  30p | TIP34C 120p | 2N3053  38p | 3N140
74154  140p | 74LS162A 75p 745138 180p | 4515 ,,°’ 10A+VAR 018 |sciezs 1sp BFYS8  33p | Tip3sa 120p | 2N3054  Bop | 3N141 16 pin
74155 80p | 74051634 7Sp | agsa  75p | sere o arvan 898 [8C189 186 | grvag  gop |mpasc 14op | 2N3055 ssp | 3N201 e
74156 100p | 74iS16a 7Sp | 4020 90p | aers 2203 AN 225p |BC187  30P | apvay  4sp |Tibasa  1dop | 2N3aaz taop | N206 20 pin
74157 80p | 74LS165A110p 743151 150p | 4014 £ 8180 [BC212/3 18P | Bsxi9/20 30p | Tipasc 1so0p | 2N3sS3 2d0p | 40290 2 22 i
74159 178p | 74LS166A150p 745153 150p | 4500 ,,“: a0p |oc2 e 1% [ sutoa 2280 [tipata  sop | 2nases 2s0p 4036172 78p 22 on
74180 110p | 74LS188 130p 748157 210D | azpn sop asop |B9237 18P [ BuU105 190p |TiPaic  8sp | 2NJsad/4 asp | 40595 28 pin
74161 80p 74L8169 100p 743158 200p 4521 113p 300p Bc3ar MP BU108  250p | TiP42a 80p | 2N3702/3 18p 40 pin
e o |Tisorew | s o |Em N B foon e[S e |meic e | e e
74164 120p | 7418174 755 743174 3008 a 3 Faoaa{BC46t 400 | Bijisos 120p | Tipos toon | 3nares ven |
74165 110p | 7418175 780 | 748175 320p | sean & OPTO RO geariie 30p | su2os 2000 |mie1z0  7sp | enar7a 2000 | BY127  12p
74166 140p | 74LS18% 200p 745188 180D | 4320 100p [20170¢Red  140p manssso  200p|BC5.87T 2OP | 5U208 2000 |TiP121  78p | 2N3BtB  40p | BYX36300 20p | sadoov
74167  400p | 74LS183 190p 745189 225p | 453, 78p | OL707 Reo laoe yaueero  200m &gaac 153 BU406 145p | TIP122  BOp | 2N3823  30p SAS00V
P
74170 200p | 74LS180 7Sp 745194 300p | 4535 5p FNDSOO/T4L730|uop NS BCa4oC 1ep | BUX0 800p |Tipias  ysp | Znases _sop 8A400V
74172 a20p | 74LS131 75p 745195 300p | 4534 380p | FNDS07/TiLy 29 1006 Tit 220 0p|5cos78 185 | BUYESC 3500 | TiP126  8op | 2N3s0z 7O0R BA500V
74173 140p | 7aLSt92 180p 745196 350p | 4536 250p [| MAN74DL704 100p TIL730 0p| o< ac “" €310 50p | TIP142  120p | 2v3908  t8p 12A400V
74174 110p | 7aL5193 160p 745200 450p | 4o34 Top | MANTI/DL707 1o0p MANG310 P P | Mya13  250p |Tip1a7  120p | 2N3306  18p 12A500V
74175  105p ;4L§19;: ;gp 745201 320p 4539 750 175p MANE940 gg: MJB02 400p | TIP2955 BOp | 2Na036  B5p 18A400V
74176  100p 4L519! P 748225 $20p 4541 MJ2501 225p | 11P30S5 70p | 2N403?  €5p 16A500V
74178 150p | 74LA196 80p 745240 400p | 4543 x OPTO-ISOLATORS 750 | vizess  eop | misas 30p | 2N4123/4 27p 128000
74173 150p | 74L5197 80p 748241 400p | 4561 By 808 | My3001 225p VNIOKM  80p | 2N4125:6 27p | 1N4001/2 TIC208D
74180 00p | 74L8221 1000 | 7aSaas 500p | iees  seen | N7 1aop Ty ° 400 | muasoz a00p [ynesaF @op | 2N1s01/3 28 | 1N4003/ TIc2260
74181  340p ;°tg§‘0 :gv 745251 250P | 4565 36p § MCS2400 100p TIL113 p w: MJE340 80p |uNBBAF €1 | 2N4427  90p deogg , TIC246D
74182 140 aLS24)  8op 745257 250p MOC30 150p TIL116 p MJE2955 150p | ZTx) 1 2N4871  50p | 1N4006/7 Tp
74184 |ao: 7418242 90p 745258 250p 3?.27‘ uopm a4 = 2258: EN137 3eop %P | myE3055 120p %TXCIgg 1:: 2N5087 27: 1NSa01/2
74185A 160p | 7415243 60p 745260 100p | 4ae0 Yaop EN 139, b ?"P MPF102 40p |7zTxa52 45p | 2N5089 27p | 1NS403/4 3A400v - 18p
74190  130p [ 74LS244 80p 745261 300p | 4566 140p agv MPF103/4 40p [ ZTXS00 20p | 2N5172  27p | 1N5404/5 BABDOV 180p
74191 130p | 7415245 100p 745262 1100p | 4568 240p ws MPF105 40p |zTxs02 20p | 2N5191  sop | 1N5404s7 :g::ggv :‘09
74192 110p | 74L5247 110p 745283 270p | 4589 1709 son | MPsAoe  30p [zrxsoa 22p | 2Ns2a5  d0p 115920 9p Vv 180p
74193 118p , | 74LS248 110p 748287 225p | 4572 asp P [ MPSa12 80p [71xss2  sSp | 2N5401  60p
74184 110p | 7415249 110p 743288 200p | 4583 wp Ti3000 12 Teg2zgreen 189 g" MPSA13  50p |zTx652 60p | 2NS459  30p
74195  80p ;’:tg;g; ;:F 745289 225p | 4584 ap FT212Vewon 205 W Muszi6 Foa Array .0: MPSA20 SOp |zTxX752 70p | 2N5480 BOp
74196 130p P 745299 550p | 4se5 op o 25p 4op |MPSA42 S0P [2nee7  3sp | 2N5485  36P [ 1a 5oy 19p
74197  110p 7418258 90p 748373 400p 4724 150p CXQS (bi- co!our‘ Mv54|64 Green Array 50: MPSA43  50p [ 2ne9s 45p | 2N5B75 250p 1A 100V 20p
i (2208 zaicesea'ron ||| Gasary faooe v 7w Jrezeores  is heciisasnay b farzsria aop | MESASS Sog If/2nz05s 3 | 2Ns8es 378n ) taag0v 25m
1A 600V 30,
74221  110p | 74LS259 120p 745472 475p 14416 00p COUNTERS BF337 :g: MPSAS3  40p | 2Ng1B 45p | 2N6052 300p | o4 sov 30:
74251 100p ;:t:gg?&gp 742:73 475p | qe418 280p azp | MPSUOE 83p 12930  30p | 2N6058 3250 | oa 10ov 35p
74259 150p |74 P 748474 400p | 14490  420p | 74C925 @S50p 3gp | MPSUO7 80p [2N1131/2 Sop | 2N6Y07T €50 | 2a400v 4Sp
74265  BOp | 74LS266 80p 745475 450p | 14495 4s0p | 74C926  650p DISPLAYS azp | MPSU4S 90p |2N1613  aep | 2N6247 190p | 3a200v e0p op
74273 200p | 74LS273 125p 745670 ©50p | 14500  6s0p | 74C928  650p 180p | MPSUBS T8p [an1711  38p | 2N6254 1309 3A 60OV 7:p 15p
74276 140p | 74L8S279 70p 748571 300p | 14599 200p § 72168 £22 BFx20  asp | [P29A  38p I2n210z  70p | 2N6290 4A 100V
74278 170p | 74LS28B0 190p 745573 500p | 22100  asop | ZN1040  670p BL737Rea 1405 TIP29C  40p |2n2160 350p | 25C1306 100p 2A400V 100, ww-s

< = PLEASE ADD 50p p&p & 15% VAT
TecHNOMATIC SE ADD 500p&p & 15%

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED Orders from Government Depts. & Colleges etc. welcom

SHOP(QTL\-]T:OV“%E??;%%%:TRA(R.‘%(%NDON Nwio wetailed Price List on request.

Stock items are normally by return of post.
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OLTAGE CONTRO

OSCILLATOR

Tired of the same old sounds from your synth? Bring a new
variety to its waveforms with the VCDO! Design by Richard
Thorp, development by Simon Bailey.

duce several waveforms, rich

in harmonics, which may be
filtered in order to alter the tim-
bres. This is quite satisfactory for a
wide range of musical require-
ments but the small range of
waveforms available (usually saw-
tooth, square and triangle) and the
coarse effects of analogue filters
mean that it is impossible to pro-
duce many of the delicate, natural
sounds which are so characteristic
of modern digital synthesis. This
moduie adds some exciting new
possibilities to existing synth-
esisers by combining the flexibility
of analogue voltage control with
the clarity and realism of digitally
generated waveforms,

As a unit, the voltage-
controlled digital oscillator
(VCDO) may be regarded as an
ordinary VCO, but with a far
greater range of waveforms. The
designis fu IK compatible with
existing synthesiser systems (1V/
octave frequency control, 10V
peak-to-peak output, linear and
exponential modulation inputs)
and offers the versatility of 32 dif-
ferent waveforms covering a wide
variety of sound textures. A par-
ticular waveform can be selected
either with push-button switches
using a simple incremental system
or by a combination of a push-
button switch and suitable elec-
tronic pulses to the input pro-
vided. The module has a wide fre-
quency range (approximately
30Hz to 10kHZz) which allows it to
be used as either an audio or mod-
ulation source.

A conventional VCO can pro-

Design

The VCDO works on a very
simple principle. The 32 wave-
forms are encoded ina 2716
EPROM. Each waveform is rep-

16

resented as a series of 64 8-bit
numbers (a wavetable), A binary
counter is made to run at a fre-
guency generated by a VCO and
to count through the waveform
data. A DAC converts each item of
data into an analogue voltage.

HOW IT WORKS

The VCO is based on the
familiar CEM 3340 from Curtis
Electromusic Specialties. In this
case, the frequency range has
been shifted upwards by altering
the timing components. Accurate
calibration of the oscillator is

1C1 is a CEM 3340, which with the addi-
tion of a few external resistors and
capacitors functions as a high quality
VCO, featuring accurate exponential
and linear control of frequency. Three
output waveforms are provided
(triangle, sawtooth and pulse), butinthis
application only the pulse output is
required, which is available at pin 4. A
positive-going control voltage to pin 5
allow adjustment of the duty cycle of the
pulse wave from approximately 0% to
100%. Frequency control is by means of
timing capacitor C4 (10pFin this applica-
tion) and multiple voltage control via
resistors R8-11 to pin 15, which is a vir-
tual earth summing node. Additionally,
pin 13 may be employed as a linear fre-
quency control input, providing the
facility of linear frequency modulation.
The VCO is configured such that it may
be calibrated for an accurate +1V/oct-
ave response using presets RV1 and
RV3. Provision has also been made for
connection to an external VC clock via
SK4 which, if permanently connected,
allows the removal of the CEM 3340 and
associated circuitry.

The pulse output is suitably atten-
uated to 5V by R17/ZD1 and is further
processed by a Schmitt trigger (1/6 of
1C2). Squaring of the pulse output is
necessary as at extremely high frequen-
cies an unacceptable amount of slewing
is present, which inhibits operation of
the next circuit block, a frequency
doubler. The frequency doubling cir-
cuitry configured around IC3aand 1C3b
is included to provide an extra octave
range. It functions by separately dif-
ferentiating both edges of the square
wave — C6/R18 differentiate negative
edges and C7/R19 differentiate positive
edges. The output of IC3bisthenaseries

of narrow pulses corresponding to both
edges of the original square wave clock
signal.

Ripple counter IC 4 steps through the
lower six address bits of IC 9, a 2716
EPROM suitably programmed with
wavetables, The data outputs at pins 9-
17 ofthe 2716 go directly to IC 10, which
is a high speed multiplying digital-to-
analogue converter (DAC 0800). The
data is thus converted to an analogue
voltage which is buffered by IC 11. The
same IC also scales the output to 10V
peak-to-peak.

Ripple counter IC 7 and I1C 8 are used
to select the required waveform Number
and Group respectively. Their clock
inputs (pin 1) are fed by IC 3c and I1C 3d
which invert and debounce the switches
SW1 and SW2. Additionally, an external
input is provided so that a suitable
waveform or pulse train may be used to
advance the waveform Number in a par-
ticular Group. ZD2/R20 are included to
limit an incoming externally generated
pulse to +5V. R24 and C10 form a
power-onreset network to take the reset
inputs of the select counters high at
switch-on in order to start at waveform
Number 1 in Group 1.

1C5 and IC 6 are BCD to decimal con-
verters and LED drivers, displaying two
decimal equivalents present on the
upper five address lines ofthe 2716.Thus
the two highest address lines A9 and A10
are decoded to light one of four green
LEDs representing the waveform Group
whilst control lines A¢ to As light one of
eight red LEDs representing the
waveform Number.

Power supply requirements to the
VCDO are +/—15V at approximately
40mA per rail and a separate +5V rail
at 500mA.
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achieved by means of four presets.
Coarse and fine frequency con-
trols are available as well as depth
controls for exponential and linear
modulation (Control 2 and FM).
The pulse output of the 3340 is
used as the clock for the waveform
generation circuitry, After being
cut down to 5V and passed
through a Schmitt trigger to
improve the shape, it is doubled in
frequency by edge differentiation
to give an extra octave range.
Subsequently, a binary counter is
incremented by the pulses and
this steps through the 6 least
significant address lines of the
EPROM. A simple DAC and buffer
convert the data outputs into
voltages between 0 and +10V.
The remaining circuitry is con-
cerned with the waveform selec-
tion. Two pysh-buttons are de-
bounced and used to clock a pair
of binary counters. One controls

the 2 most significant address lines
of the 2716 and thus splits it into 4
groups designated Groups 1 to 4.
The other counter controls a
further 3 address lines and thus
can select one of eight waveforms.
The combination of two counters
means that any particular wave-
form is quickly accessible. [nsert-
in$ a jack plug into the waveform
select (No. C1.) input enables elec-
tronic control of the incrementa-
tion, opening up the possibility of
timbral modulation and sequenc-
ing etc.

Indication of the waveform
selected is by means of 4 green
LEDs and 8 red LEDs, representing
wave Group and wave Number
respectively. These are driven by
BCD-to-decimal converter/drivers
which monitor the address lines. A
simple RC network ensures that
Group 1, Waveform 1 (a sine

wave) is selected at switch-on.

ITAL
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RESISTORS (%W, 5% unless otherwise

stated)
R1

R2

R3
R4,17,24
R5
R6,16
R7,10
R8,9
R11
R12,15,22
R13
R14
R18,19
R20
R21,23
R25-32
R33-36
R37,38
R39
RV1,3
RV2
RV4

RV5-8

CAPACITORS
C1,2,11

PARTS LIST
C3,5,10,15 100n min polyester
C4 10p polystyrene
24k 1% C6,7 100p polystyrene
5k6 1% C8,9 33n min polyester
820R C12,14 10u 35V radial
22k electrolytic
10k c13 10u 25V axial
1M0 1% electrolytic
200k 1%
100k 1% SEMICONDUCTORS
2M2 1C1 CEM 3340
470R 1C2 40106
1k8 1% 1C3 4011
IMS5 1% 1C4,7,8 4024
15k 1C5,6 7445
1k0 1C9 2716
200k 1C10 DAC0800
180R (8 off) IC11 741
120R (4 off) LED1-8 Smmred LED
10k 1% LED9-12 5mm green LED
7k5 D1,2 5V6 400mW zener
10k min multiturn
10k horiz preset MISCELLANEOUS
100k horiz Cermet SW1,2 momentary push-button
preset switches, SK1-7 3.5mm min jack

100k lin rotary pots

10n min polyester

sockets (SK4,5 with break contacts),
DIL Sockets (1 x 8 pin, 5 x 14 pin, 4 x
16 pin, 1 x 24 pin); PCB; wire, solder,
knobs, etc.

18

Construction

There are a number of wire
links to be made on the board and
these should be inserted first. The
rest of the components should
then be fitted onto the PCB in
order of increasing height (i.e.
zener diodes, resistors, 1C sockets,
presets and capacitors). Note the
orientation of the electrolytic
capacitors and ensure that all the
ICs are inserted as shown on the ,
component overlay as they do not
all have the same orientation. The
use of a PCB solvent cleaner to
remove residual flux is recom-
mended.

Off the board, there are 12
LEDs, four potentiometers, seven
jack sockets and two push-button
switches to be wired up. These
components may be mounted on
a front panel as shown or in any
other format that individual con-
structors may wish to use. The
actual connections to be made are
readily ascertained by using the
circuit diagram and component
overlay together.
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The PCB has a space for a four
pin CHIRI-type connector which
may be used for the power supply
connections rather than hardwir-
ing them to the board.

Calibration

Once construction is complete
and the unit has been carefuIJl
checked, set all presets to mid-
position and power up. Calibration
of the VCO circuitry is by way of
four presets and is carried out as
follows.

Firstly, RV2 is adjusted so that
the unit operates over a frequency
range from approximately 30Hz
up to 30kHz. The correct setting of
RV2 is likely to be slightly anti-
clockwise from mid-way and can
be recognised when the frequency
may be increased (e.g. by RV6)
without any noticeable sudden
jumps.

The two multiturn presets, RV1
and RV3, are used to achieve a
precise 1 volt/octave CV to fre-
quency relationship and may be
calibrated in a number of ways.,
The most convenient method is to
use a previously calibrated key-
board, but failing this a variable
voltage source which can be
increased by precisely one volt
may be used. Also required is
some means of checking the out-
put frequency. The simplest way is
to take the output through an
amplifier and speaker and to calib-
rate it by ear, providing the ear
concerned has had some musical
training. Alternatively, a 