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TRANSCENDENT POLYSYNTH

By brilliant design work and the use of high technology components
the Polysynth brings to the reach of the home constructor a machine
whose versatility and range of sounds is matched only by ready built
equipment costing thousands of pounds. Designed by synthesizer ex-
pert Tim Orr and being featured in this issue of Electronics Today In-
ternational, this latest addition to the famous Transcendent family is a
4 octave (transposable over 7% octaves) polyphonic synthesizer with
internally up to 4 voices making it possible to play simultaneously up
to 4 notes. Whereas conventional synthesizers handle only one at a
time.

The basic instrument is supplied with 1 voice and up to 3 more
may be plugged in. A further 4 voices may be added by connecting to
an expander unit, the metalwork and woodwork of which is designed
for side by side matching with the main instrument. Each voice is a

Cabinet size 31.1” x 19.6” x 7.6 rear 3.4” front
Kit also available as separate packs

complete synthesizer in itself with 2 VCOs, 2 ADSRs, a VCA and a
VCF (requiring only control voltages and a power supply, the voice
boards are also suitable for modular 12 systems). One of these voices
is automatically allocated to a key as 1t 1s operated. There are separate
tuning controls for each VCO of each voice. All other controls are
common to all the voices for ease of control and to ensure consisten-
cy between the voices.

Although using very advanced electronics the kit 1s mechanically
very simple with minimal wiring, most of which is with ribbon cable
connectors. All controls are PCB mounted and the voice boards fit
with PCB mounted plugs and sockets. The kit includes fully finished
metalwork, solid teak cabinet, professional quality components
(resistors 2% metal oxide or metal film of 0.56% and G 1%}, nuts,

 EXPANDABLE
POLYPHONIC
SYNTHESIZER

COMPLETE KIT

ONLY

£320 + VAT

ADSRIC Pack Price Pack Price
elavl it £8100 POLY 1 Pair of PCB's for multiplex cct K B £9.50 POLY 14 PCB for VOICE cor:ros £6.80
veo e contacts POLY 15 Pots, switches disdes Cs ¢ vOICE PCB £4.80
CEM 3340 £6.00 POLY 2 IC's, IC sockets, Rs, Cs, for multplex cct £8.20 POLY 16 PCB for plug ir vare £8.20
POLY 3 Superior quality keyboard £32.25 POLY 17 Rs, Cs, prese's toiwearars for one voice £16.30
0.1% 25 ppm POLY 4 Contacts & bus bars £12.00 POLY 1B ICs. IC skts dodes fe ore voice £27.50
M.F. Res £0.50 POLY 5 Double sided plated through PCB for digial £17.26 POLY 19 Transformer 0.120240 17 017,077 £6.30
control & pitch/gate generator cct POLY 20 Piich bend cuniro £3.90
0.5% 25 ppm POLY6  Rs, Cs, heat sink for fitting to Pack § fl0s0 FOLY 2 Aosole (G (e Cue, e, £13.00
M.F. Res £0.25 POLY 7 IC's, IC sockets, diodes for fiting 1o Pack 5 o ‘
POLY B Double sided mother board {for plug in voices)  £18.90 Lt fa'tt’)f’em cable, ribbon cable connectors. mas £8.45
30 ppm mululayer POLY 9 Rs, Cs, connectors for mother board £14.10
ey AR FOLY 10 IC's IC sockets, Trs, heat sinks for mother f13.00  POLY 23 Fuly finshed metalwork and fixing parts £25.60
board ‘ POLY 24 Sohd teak cabinet £25.80
Totat cost for individuall h ks fi
) POLY 11 PCB for master controls (left of section marked £18.80 B ETER A PUETERE LSl il
ICs and details of all VOICES) voice instrument £355.15
packs in our C lete kit for 4 voi d
POLY 12 ICs, IC sockets, diodes, Trs, Rs, Cs for master £9.30 omplete kit for 4 voice expander
FREE control PCB including connectors £295.00
CATALOGUE POLY 13 Pots, Switches for master control board £11.80 All prices VAT exclusive.
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) ) TRANSISTORS BF154 25 | myE3a0 54 [ Ti120 90 | 2N2905a 26 | 2nsase 36
| p BCiB2L 10 § BF158 25 | mIe370 100 | T:Pi27 99 ) 2N2906 26 | 2Nsass 36
AC125 35| BC1B3L 10 | BF167 29 | MUE371 100 | TIP122 99 | 2N2907 26 | 2N5777 as
Ac126 25 | BCigaL 10 | BF173 27 MJag0 90 | TIP141 120 | 2N2907A 26 2N5879 190
ARD ROAD, WA ORD 3 AND AC127 25§ BCIBT 2o | BFi77 25 |} MUEs20 65 | TiP142 120 § 2N2926G 10 | NG027 32
AC128 25 B8C186 30 BF178 30 MJES21 95 TiP147 120 2N3011 28 2N6388B 150
° UH H * E H U AC141 30 BC187 26 BF179 35 MJE2955 99 TiP2955 B0 2N3020 45 25D234 75
0 a0 0 Ac142 30 [ BC212 10 | BFIB0 38 ) mJE30s5 70 | Ties0ss 60 | 2n3053 26 | 3nize 112
OT¢ e AC176 28 | BC2i2L 10 | BF1B2 38 | mprip2 e6 | Tis43 32 | 2n3054 58 | 3N140 112
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS [AC'87 28 | Bc2i3 1o | BHiSd 38 mrEis 38 1 Toal a5 | usoss as aog1) 60
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | 2CI88 30 b 1o lerioa 32 | mprioe 381 Tiss s | aNarcs ae PRt s
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL |icvrs 70 | acorar 19 | 87195 12 | merioe as | 1355 50 | 2N3305 30 | s031 oo
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | aCvi9 75 | BC237 18 gi:gg :§ MPSADS 22 TIS74 go 2N§3:; 1:3 40317 60
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS |acv20 75 | BC238 14 MPSA0E 25 | TISS0 30 f 2N3442 1 40320 ‘60
acv2i 75 |} Bcao7e 14 | BF198 16 | mpsat12 32 | TiS91 32 } 2n3663 15 | 40323 60
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. acvs2 60 ] sci0s. 18 g;;gg ;g MPSAS5 30 uc73a 65 | 2N3702 10 40324 100
n " . ACY28 75 { BC327 15 MPSAS6 30 X107 1 2N3703 10 40326 60
VAT :.‘aﬂ‘... .xvh’::iy: Iv' C‘R'%"'B‘.'.".'.?.L’J‘ i:%‘::’:ﬁ:.?:.l:' Uniess stated otherwise. =l Acva9 85 ] BC3zs 15 | BF224a 25 | Mpsuoz sg | zrxio8 11 f oN3704 10 ] 40327 70
. ! ACY41 85 ] BC337 15 | BF244B 29 MPSUQS5 55 ZTX109 12 | 2N3705 10 40347 90
Wa stock thousands more items. |t pays to visit us. We itusted behind Watford Football Ground. | Ap142 120 | BC338 15 | BF245 30 MPSUQB 55 2TX212 28 2N3706 10 40348 120
Neavest Underground/BR Station: Watford High Street. Open Monday to Saturday. Ample Free Car | A0149 79 | BCaas 34 | BF256A 35 MPSU52 65 ZTX300 13 2N3707 10 40360 40
Parking spece svailable. ap161 4z | BCasr 34 | BF256B 45 § mpsuss eo | zix301 16 J on3708 10 | 40368 43
ELECTROMIC CAPACITORS: (Values are n pF) 500V, 10 52p; 47 78p; 250V 100 65p; 63V: 0.47, 1.0, | AD162 42 | BCa77 a0 S;gg; gg MPSUS6 60 | ZTX302 16 | 2N3709 10 | 40361 50
4 T § ! > ’ d va7 12p; [ aF118 95 ] 8Csis 40 mPU131 52 | ZTx303 25 | 2n3710 10 | 40362 s0
15,22 .338p;479p; 6.8 1010p; 15. 22. 12p; 33 15p; 47 12p; 100, 19p; 1000 70p. 50V: P; 7 BF259 35 oc2e 170 | zix3oa 17 | 2n3711 10 40408 70
68 20p; 220 24p; 470 32p; 2200 80p 40V: 4 7. 1522 9p; 3300. 90p; 4700. 120p; 25V: 1.5 6 8 ;o ﬁi:gg ;g gg;;; :4: BF27a a2 | ocon 130 | zixat4 25 | onanid 130 | seaed 52
D T s L o 3 T o O o vany vk, 3200. 508 | aF139 a0 | bieas 19 | 57336 a0 [ ocas 138 | 21026 30 | anaa7s 17e | 20a1, 283
3300, 76p; 4700 92p; 16V: 40. 47, 100 9p; 125. 12p; 220 13p; 470, 20p; 680 34p; 1000 27p; 1500. H BF337 40 | oc36 120 | z7x3a1 30 | 2n3772 195 | apass 85
31p; 2200 38p; 3300 74p; 4700 79p Afiee  aeEestac a4t 3 | ocad A 3N W aEzies 404688 70
TAG-END TYPE: 450V: 100, F 65p; 70V: 4700, 245p; 64V: 3300 198p; 2200 139p; 50V: 3300 154p; ﬁi;?g ;g BCS56 :: BFS9a 30 | OCar 120 | Z1xs01 15 | onaers a5 | 30esEe 20
2200 110p; 40V: 4700 160p; 25V: 10.000 320p; 15.000 345p, nss21 128 | sccve 18 | 595 30 | ocas 120 § zmxaoz 15 | IN3s2e a5 | socoe 1%
POLYESTER CAPACITORS: 1| sC55s 15 | BFR39 23 | ocas a0 | zixs03 18 | 2n3e22 65 | 40603 110
400V: 1nF. 1n5.2n2, 3n3 4n7, 6n8 11p; 10n. 15n 18n. 22n 12p; 330 47n 6Bn 16p; 1000, 150n 20p; 12| BCy3o e | BFR40 23 | oc70 40 | ZTx504 25 | 2N3823 65 | 40636 175
220n 30p; 330n 42p; 470n 52p; 680n 60p; 1, F 68p; 2,2 B2p; 4,7 85p. 10| acv3a s | BFRe1 23 | o714 | zma) 25 | 2N3824 65 | 40673 95
160V: 10nF. 12n, 39n, 1000 11p; 150n 2200 17p; 330n 470n 30p; 680n. 38p; 1F 42p; 145 48p; 2,2 12| BCv3s 50 | BFF79 23 | 0C72 40 | 2Tx550 25 | 2N3866 90
48p; 4,7 58p. | 12| sCv3s 85 | BFRBO 25 | oc7a 5o | 2N697 23 | 2N3879 150
1000V: 1nF 17p; 10nF 30p; 150 40p; 22n 36p; 33n 42p; 47n 42p; 47n 100n 42p; 4700 99p. 0] Bcvao 85 | R8I 25 | oc7s 50 2N698 4D | 2N3%03 18
O N
POLYESTER RADIAL LEAD CAPACITORS: 250V: COMPUTER ICs ke un Boo 28 | 060 o | awvoea 15 | naoe 18 SPEC
10n. 16n. 220. 27n ¥p; 33n. 47n, 68n 1000 7p; 150n. 220n 10p; 2114-4500 2 175 z| svas 3B |exes a5 | ocar 0 | anvos 19 | onasos 10 JAL
3300 4700 13p; 680n 19p; 1, 23p; 145 80p; 2,2 a6p. 21143000 245 22| BCvss 35 | BFX8a. 26 | ocgz  s0 | 2N918 35 § 2nva037 as | OFFER
27?8 4 24| BCYs9 35 | BFX85 28 o083 a0 § 2nN1331 28§ 2N4041 g0
TANTALUM BEAD CAPACITORS POTEN“OMETE"S Rotary sCarbon, | 2716-5V ‘gg 23] soy7o s | BExee 28 | ocea a0 | an1132 23 | 2naoss 10 | 545440
35V: 0 1,F 0.22, 0-33 15p; 0-47, | Track. 0.25W log & L g;(‘)g :75 381 BCY71 18 | BFXB7 28 | ocia0 110 ]| 2N1302 as | 2nape1 10 “"b
0-68. 1-0.1 5 16p; 2 2 3-3 18p; 4-7. | 4700, 680Q. 1KQ 8'2K0 (Limesr D“'Y’ 8226 328 401 Bcy7r 20 | BPxBE 28 | ocizo 85 | 281303 80 | 2N4062 10 | .44 5000
6.8 22p; 10 28p; 16V: 2 2. 3 3 16p; | Single Gang ’ 6322 570 ao| Bcyzs 24 | BFYIB S0 0Ci71 85 2N1304 65 § 2N4064 115
4.7.6.8 1018p; 15. 36p; 22 30p; 33 | 5KN-2MQ s.ng'e Gang Log & Lin z’P 230 1350 30] 80112 125 | BFYSO 23 5C200 85 2N1305 60 J 2N4220 78 | 500
47 40p. 100 75p; 10V; 15, 22. 26p; | SKN-2MQ Single Gang D/P Switch 68p Redel 795 30) BD124 115 | BFYS'T 23 | Tip2g 34 | 2N1306 65 § 2N4234 a8
33,47 35p; 100 55p, 5K0-2MQ Double Gang Log & Lin  88p a 30] BD13] as BFY52 23 TiP29A 36 2N1307 65 2N4236 48 27165V
Wire Wound Single Turn 1 Watt boar 44 ol Bp132 ag | BFYS3 32 | nipogs 86 [ 2ni308 88 | 2Nazbs 20
MYLAR FILM CAPACITORS 200 20K0 115p 5292 anes 10| Bp133 s0 § BFY55 32 | mip2ec 0 | zni613 2N4286 15 | 4916
100V: 1nF 2.4, 4nF, 106p; 15nF 220 [ e e S E45 o| o135 as | BFY56 32 } Tiez0 a7 | 2n1670 150 2N4289 18
30n, 40 47 7p; 56 100n. 200 9p; OMETER 10| epi36e ao | BFY64 35 | Tip3oa a8 | 2n1s71E 2N4314 68
0-25W log and linear values 60mm 6810 280 IMB402
47nF/50V 12p o9 of 80137 ap | BFY71 20 | TiP30B 50 120 | 2N4a00 18
5K0-500K0 single gang 70p | 6821 315 0| Boi3e 4o | 881 120 | mpace  s8 | anzis0 208 | onaazy so | (UARD
CERAMIC CAPACITORS 50V 10K-500KQ dual gang 110p | 6850 315 0 3 BRY39 40 INa200 can | SNisse 5 | Mmi702a0
Range: O-5pF 10 10.000pF ap | Self Suck Graduated Bezels 38p | 6852 390 274 BD139 40 o ’ 2 2
27 8D140 a0 BSX20 20 TiP31A 45 2N2218A 45 2N4871 55
0-0154F, 0-022,F, 0-0334F 5p 808BOA 450 -4 24 BSX26 34 | TiP318 48 | 2N2219A 28 | 2N4898 135
0047uF5p. 0 1uF O2uF 7p | PRESET POTENTIOMETERS 80BSA 1100 b4 gg:% 198 1 Bsxzs  3a | Tirsie se | Snoasna oo | Anasa® it )
SILVER MICA (ValugsinpF12 3.3.4.7. | 0-1W 500 --5MQ Miniaturo Vertical Blisoe e 11| Bo158 55 | BSx78 a5 | Tp32a aB | 2n2221a 25 | 2nasz1 s i
0B B0 to s e oo L 53755 4y orizonta . 4 e % as| 80205 110 | BSY26 30 | me32c so | 2N22224 25 | 2n4922 B0 :
50, 56, 68. 75 82. 85 100 120 150, | 0-25W 1000—3-3MO horiz larger 10p 100 BD206 110 | BSY95A 25 1 TiP33A 85 | 2N2297 45 | 2N5102 145
g 0-25W 2000 —4-7TMQ Vert 8251 475 BUI0S 170 | TIP3 2N2303 45 | 2N5135 2
180pF 1speach | P 0 75W Y |8253 999 10} BD222 85 IP33C 78 230 5135 20 ==
200, 220, 250, 270 300 330, 360, | Sermet. Precision, multiturn, KoLl BES SN 1% 10] BD245 45 | BU205 190 { TiP3aa 74 | 2n2368 25 | 2nN5136 20
390, 470, 600. 800, 820 21p each | 10001000 o |Srooa oo 5] Bo378 70 | BU206 200 | Tip3ac 88 | 2N2369a 18 | 245138 18 | yoiaphone
1000, 1200. 1800 2200  30p each BTO5N 160 11| BD4a3a 55 | BU208 200 § TiP354 160 | 2N2476 50 | 2N5172 18 ders b
3300, 4700pF 80p cach | BESISTORS — £ne make 5% Carbon 1] Bosi7 75 | 421 250 | TIP35C 185 2N2483 27 | 2nN3179 45 orders by
: Miniature High Stability, Low noise 8T97N 150 20| eosusa g5 | MoBOD1 250 | TiP3sA 170 2N2484 27 | 25180 45 | Access now
POLYSTYRENE CAPACITORS, AY-3-1015  420p 20| BO696A 85 | MJ490 90 | Tip3ec 199 § 2N2a92 50 b 2w3i91 75 | accepted
10pF 1o 1nf Bp: 1 5nF 10 12nF 10p RANGE VAL 199 100+ JAY-5-1013 385 20 BOYs6 180 | MJa91 175 | Tipa1a 55 | 2nv2497 63 | 280305 24 | (£10 min.)
WW 2.2047M E24  2p 1p [AV-5-2376 750 104 BOYEO 160 | MJ2955 90 § Tipatp 60 | 2N26a6 a5 | 2n5308 24
MINIATURE TYPE TRIMMERS YW 22047M E12  2p  1p  [MClaEB %0 1] o 160 | MJET70 150 | TiPaza 0 | 2n278a 55 | 2wsas7 36
2.6pF 2-10pF 22p: 2-25pF 5-560F § 1w 220.10M E12  5p ap [MC1489 90 Tl Bove! 3% | Mue1B0 150 | Tiraze 95 | znso0d 38 | SNs4cs 38
30p; 10-88pF 35p 2% Metal Film 100-TMQ)  Bp  4p xg::g:; 1;:3 e 2 -
1%0.5W 510-1M  E24  8p LS76 a5
aOnr o bOnY Ton NS o 28p | 100+ brice apphes 1o Resiiors of cech oL e 350 GAonr  ee|MCa%L ] sl LI A 774£400L |l 2
100-580pF 39p; 400.1250pF 48p Type ot mixed velues RO-3.2513U 800 CA0BS  wsfmc3zr  1s0{TDATOOB 310 Taas I inanse o 740 - s0 e '®
.3, L47
JACKSONS VARIABLE CAPACITORS DIDDES BRIDGE Sroeabar  seo]casosoan 78| mMc3Sedr  120) TDATOZ v l7aas 72 )rate: ws|iaire 3o -4
DILICON 0 2 365pF with slow | aa119 RECTIFIERS SFC71301 820 CA3123E 1508 MC3401 52| 1041490 290 § 7948 75174162 99]74185 349 | (g5gy 125
100/300pF  195p moton Drve  450p | BA10O 15 | pstccasel TMS2716-3v  1050] CA3130 90§ MC3403 1351 TDA2020 320 | 7450 20 174164 1201741121 186 | (59p 75
500pF 250p 00208/176 395p |gy100 24 | 1A/50V 20 | TMsa027 325] CA3140 488 MC3405 150§ TDA2030 320 | 7451 20 §74165 1204 741123 328 | <93 [
6.1 Ball Drive withslow  |BY126 12 | 147100V 22 | 1y,c607 365 | CA3160 95 | MFC6040 97] TLO6ICP 48 ]| 7453 20 173166 130 S35 118
4511/DAF  160p motondrve 450p fBy127 12 | 1A7400v 29 |oic0000 ) €36 | ICL7106 7951 MKS0398 635 | TLOG2CP 7454 20 f74167 205 LS96 120
Dial Drive 4103 C804-5pF 10 15 CRO33 250 | 1A-600vV 38 |ypgg950n  €20]1CL7107  978]mMms303 635 |Tiosacn  1se | 7a60 20 | 72170 205 748 15107 45
61/36 1 775p 25 50pF 280p | 0A9 a0 | 2A:50v 35 )70cPU 2 5 650 ] 1C18038CC 340 Mms307 1275 | TLo7icP as|7470 40 §73172 375) 74500 go | (3109 78
Drum $4mm  55p  100. 150pF  350p | 0A47 12 | 2A/200v 8D l7poacpyam 795§ ICL8211A 150 Mms7160  B20 | TLO72CP 9o |73472  30[74173 110] 5o 713l 5112 @0
0-1-365pF  326p L 3«310pF 725p loa7o 12 f 2A7400v 48 |750p10 430 [ICM7204 650 | msmss26 820§ TO74CN 140 | 7373 35174174 1000 575, Lax ) o 7
002 365pF 395p 00-3x25pF  550p |0A79 15 | 2A/600V 85 1 60aP10 575 | ICM72054 11804 NEst5 275 § TLOBICP az] 7274 38073175 82] i35 an | (Syis 40
0Ag5 15 | 6A/100V B3 Frpocrc 440§ ICM7207 478 | Ngs 29 228 | TLOB2CP 70| 7475 56174176 80| S158 49 | (Si22 70
RF CHOKES 0ag0 8| 6asa00v 95 lrg5n07c 575]ICM7215 1080  NEsazk 210 | TLOB3CP 957476 40374177 B5) S1g8 249§ 15123 7B
1uH 37 10 22 33 47 100 200 470 0A91 8 | 6A 600V 125 ICM7216A) 1950 NE544 185 | TLOBACN 120 | 7480 158 | 15124 180
750 1mH 25 5 10 30p each 0495 g | 108 200v 215 ICM7216B 1950 | NESss 22 | uaa170 170 | 7481 380 | (5125 a5
43mH 100 S0pesch | oa2o0 8 | 10a-600v 350 | LINEARICS |icmrzec 1980 | necoo 56 |uaatso 170 | 7482 7906 | 15126 48
0A202 8 | 25A'200vV 240 | 702 76 |iICM72174 790 [ NEseo 325 | XR2206 350 § 7483 540 | L1S132 80
VEROBOARD 0 1n va Board 150p | 1N914 4 § 25A-600v 395 | 70914 pn 40 |iCM7224 785 NE563 398 | XR2211 575 ] 7484 850 | L5133 35
Clad  Plain DiPBoard 330p | 1N916 5 | BY164 56 1 709c8pn 35 |iCM7555 89 | NES62B 410 | XR2266 750 | 7485 326 | (5136 58
2%x3%" “ggp 47p VeroSnp375p | 1N4001-25 | VMIB DIL 50 | 710 87 |LD130 452 | NEsea 435 {ZNa14 95 ] 7486 210 | 15138 7
2% x 5" 75p  — 1N2003 6 733 75 |LF351 494 NEsesa 120 {ZN423 195 | 7389 325 f 15139 70
3%x3%’ 75, _ PROTO_DECs | 1Nag0a 5 6 | ZENERS 741 8 pin 17 | 356 90| NESE6 180 | zva2aE 130 | 7490 1150 | 15125 120
3% x5 Veroblack 375p | 1N4006/7 7 | Range 2V7 10 747C14pn 78 JLMIO 95 7495
uxs)  86p  72p (SO0 30V400mW NESB7V 170 | zna2se 415 825 ] 15147 210
3%x17 290p 192p ec 350p 1N4148 4 748C 8 pin 38 JWM301AP 26 § NES570 LS148 170
4%x17"  390p . Euwobreadboard { 1N5401 15 Bpeach | 75385 185 | LM308T 95 | NES 71 15151 %0
520p | 1N5404 16 [ Range 3V3to 810 159 M3 701 Rca136D 13f 5153 88
Pkt of 100 gins 50p Bimboard 1 785p | 1N5406 17 | 33V 13w 9400CJ 350 Jim3ien  200] sse68 13) 5155 e
Spot face cutter 107p Supersinp 552 | IN5a08 19 ISpeach | av.10212 595 fim324a 50| SAB3209 ) s156 s
Pin insertion tool 147p 998p | 1544 9 Thyristors | 2Y1-13134 660 ]1M339 83| 5AB3210 15 1s157 7
15927 8 yn AY.1.1320 226 (M348 901 SAs5E0 6] 5158 70
VERO WIRING DALO ETCH 64100V 40 1A 200V 58 | AY-1-5050 99 | Lm3ag 1181 55570 23] Ls160 90
PEN + Spool 285 | RESIST PEN 6A-400v 50 | ja 400v 70 | Av-1:5051 180 [Lm379 4151 563402 22] 15161 o8
Spare Spoo! 65 | L Sparetp 90 | 6A'BOOVES | sa.40v 32 | Av-16721/6 210 | LmM3s0 80] 514148 23] 5162 110
Combs [ NO! 54400V 40 | AY.3.1015 550 [|LM3BIN 145 | SN76003N 2] 15163 98
FERRIC CHLORIDE ULTRASONIC SE 5AG00V 48 | AY.31270  BAD | LM382 125| 5N76013 32| 15168 116
1 1b bag Anhydrous | TRANSDUCER |75, 159 | BA30OV 60 | AV-3.8500 390 | LM384 140 SN76013ND 32] 15165 185
195p + 40p PRP 40KHz  350p pr BAGOOV 90 | AV-38910 850 | LM386 99| SN76018 40| 1s166 175
12A100V 78 | AY-3-8912 950 | LM387 120} SN76023 60| L5168 210
COPPER CLAD BOARDS VARICAPS| 12a400v 95 | Av-5-1224a 235 | im389 99 | sN76023ND a0] 1S169 210
Fibre Single.  Double-  SRBP BA102  50.| 12A800v 188 [ AY-5-1230 460 ] IM733 99| SN76033N 21| 15170 288
9 v « ] BB105B 40 | b1106 150 } AY-51315 B85 | LM1458 A6 TSN76115N
Glass sded  sided 9.5 %8 5 32115173 106
Gy BB106 40 | BT116 180 | AY-5-1317A 830 ] LM2917 195 5N76131
6"« 6 90p 110p 95p 3] ts17a 147
0 o MVAM?2 165 { C106D 38 | AS-5-3500 350 § LM3900 8015N76227N
67x 12" 150p  195p alisi7s a0
. MVAM115 TICa4 24 | Av-53600 1090 B IM3909N 70 bsn76a77 sfcier 298
DIL PLUGS Ribbon Cable 358 | TiCas 29 | Av-54007D 450 | (m3911 125 | SN76660 35§ 15183 298
14 pin84p; 16 pind9p | 10 way & 20 way TIca7 35 | Av-58100 776 | LM3914 240 { Spes2y 205159 128
24 pin 88p; 40 pin 295p | avaiable 2N5062 32 | CA3011 110 | (M3915 240 } TAA521AX1 2s | 510
— TRIACS 38 | cA3012 176 }iM3916 256 191 v
Soldercon pins 100 60p; 500 275p, 2N5064 TAAGE1A 355191 98
3az00v 54 | 2naasa 130 | cazoa 157 | tmM13600 136 | 1an700 305192 s
DIL SOCKETS EDGE 34300V 56 CA3018 68 | M252A4 82517AD100 35 | 15193 [
(TEXAS) Low Wire | CONNECTORS. 8a100v 60 | DIac CA3019 70 FM253A4 1150 | 1A120s 28 | 1S194 128
Prof. Wrap | (Double type) 8as00v 69 | st 20 | CA3020 186 | MC663 S0 17BAS40Q ®8 | 15195 130
8pin  10p 25p 1156 8ABOOV 115 CA3023 191 | MC1204 2501 78A550Q 85 | L5196 120
14pin 12p 35p ] 2x'10way — 85p | 12a100v 78 | 75 SERIES CA302BA 80 | MC1301% 791 18AB41-A12 105 | (S197 85
16pn  13p 46p | 2x15way —  99p | 12a400v 82 | 75108 350 | CA3035 236 | MC1303 88§ 8 or BXT1 105 | LS200 345
18pin 16p  52p | 218 vay 115p 120p | 17ag00v 135 | 75150 140 | CA3036 115 I MC1304P 260 fTpags/ 25 (5202 348
20pn  22p 65p | 2x22 way 130p 135p | 164100V 103 | 75154 150 | CA3043 276 | MC1310P 150 k7pagon 0 fiS221 120
22pn 25p  70p | 2x25way 149p 160p | 154400V 105 | 75450 95 | CA3045 365 | MC1458 45184810 30 [ L5240 185
24pn  30p 78p | 2x30way 170p — 16A800v 220 | 75451 70 | CA3046 70 { MC1488 9047184820 150 | 15241 185
28pin 35p 85p | 2x36 way 184p — 25A500V 220 | 75454 225 § CA3048 214 | MC1489 90 1 7BA9200Q a5 |is242 185
36pin — 105p | 2x30 way 210p - 25AB00V 295 | 75491 89 { CA3059 185 { MC1494 694 | TRAg90Q 35 | 15243 188
40pn  40p 109p | 2x33way 232p - | ToBOOD 120 § 75492 95 } CA3075 213 | MC1495 350 | rcaz700 45 | 5240 196
ETI MA $
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WATFORD ELECTRONICS

SUPERBOARD ] Series I|. Ready built and tested.
50Hz, No Flicker. incl. Manusis and Fres Cassstte
with 4 programmes. Only £149
POWER SUPPLY 5V/3A (incl. RF Modulator) for
Superboard (Ready-built and tested} €20
POWER BUPPLY KIT (inc. RF Modulator) £19
$10 EXPANSION Bosrd (BK RAM) expandable to
24K, Ideal for Superboard, UK101 £150
ENMANCED 48x 32) £189
(P.S. We will modity your present Superboard 1048 x
32 Screen format for 40
CEGMON: A new monitor PROM for Superboard,
Enhanced Superboard & UK101 (Please specify
when ordering) incl. Documentation 19
EXTRA 4K RAM (8 x 2114) £14
MICROTYPE CASE Iil, Biack ABS to fit UK 101
Superboard, NASCOM etc. (please specity) €24.50
MICROCASE SSL, ABS, Ivory top brown base.

UK101, d. etc 29.75
SUPERPRINT 800. 80 column Low Cost Impact
Printer. 9%'" paper width TRACTOR/ Friction Feed.
“Inputs for R$232, 20mA Loop, IEE-488 Centronics
parallel

COMPUTER CORNER

PRINTER 850 £350
VIDEO GENIE based on TRSBO. Utilises 280 12K
level || BASIC, 16K RAM, 64 x 48 Video Displey.
incl. Cassetts Deck £

SOFTY. Intelhgent EPROM Programmer. Connects
directly 10 TV. Develop. Copy. Burn EPROM. Ready

built and tested £120
BOFTY in kit form £100
POWER BUPPLY, ready built for Softy £20
9" VIDEO MONITOR. 10MH:z £85
TEX EPROM Eraser £33
UV140 EPROM Eraser £60
UV141 ERASER with 5-50min. smer £77
KEYBOARD 756 full ASCII coded £39
KEYPAD 4 x 4 matnix (Reed switches) 380p

STACK PACK 10 x C12 High Grade Cassettes in
unigue stackable neat cassetie drawers with labels

628p
{pkp on the sbove items is sxtrs)

SLIDE 250V:

1A DPOT 14p
SWITCHES 1A DPDT c/over 15p
TOGGLE 2A, 250V Y2A DPDT 13p
EEETT gzv 4pole 2way  24p
DPDT 44: PUSH BUTTON

DPDT Black Body
el Red. Blue. Grn . Yell
SRL Latching  126p
SUB-MIN TOGGLE SRM Momentary

SP changeover 80p 125p
SPSTon/off  54p MINI. Non Locking
SPDT biased off 105p Push 1o Make  15p
DPDT 6 1ags 75p Push Break 26p
DPDT centre oft 88p

DPDT biased of 145p :’S:,‘S'T)SW'TC”ES
Push 10 break  20p

4 pole on- off

4 way BSp. 6 way
95p; 8 way 115p

way 3p 4 way 4p 3way 6p, 2 way

ROTARY: (Adjustable Stop)

Plugs Sockets Covers
oway  95p 128p  —
15wy 136p 198p 150p
25wey  198p 284p  170p
37way 280p 396p  185p

ROTARY: Make your own multway Switch Adjust-
able Stop Shafting Assembly Accommodate up to &
Waers 85p
Mains Swich DPST 1o it 45p
Break Before Make Wafers 1 pole/ 12 way 2p/6

56p

Spacer and Screen 8p

1 poles2 10 12 way, 2p/ 2 to 6 way. 3 pole- 2104
way, 4 pole. 2 10 3 way abp
ROTARY: Mains 250V AC 4 Amp 58p

‘D' CONNECTORS {Csnnon typs)

CRYSTALS

100KHz 323
455KHz 383
2

TRANSFORMERS (Mains Prim . 220-240V)
6-0.6V 8.0-9V. 12.0-12V 100mA o5p
3VA: 0.6V 0.6V (PCB mounting) wsop |  BOXES METERS
BVA: GV- 5A BV- 5A OV- 4A V- 4A. 12V-3A

ALUM. PANEL

WITH LID F8D

1MHz 3231 y3y.3A. 15V- 25A 15V- 25A 218p p 60xd6x
1.008M 3061 4oy a.5v.13A 45V-1 3A, 6V-12A BV-1 24, | 321 55 35mm
1.28MHz - 392 4oy 5A 12V 5A, 15V-.4A 15V -4A. 20V-3A | 2uxBlx1's 0-504A
1 6MHz 323} 20v-3a 235p (30p p&p) 75 0-1008A
1 8MHz 323} 24va: 6v-1 54 6C-1 5A, 9V.) 3A 9V-1.3A; | axaxtw 76 0.500p A

1.8432MHz 382
2 4576MHz 362
3.2768M 323
3.57954M 198
4 DOOMHz 280
4 032MH; 323
4433619M 138

20V- BA

12V-1A 12V-1A, 15V-.BA 15V- BA, 20V-.6A
320p (S5p p&p).
BOVA: 6V-4A BV-4A, 9V-2 5AQV-2 5A; 12V-2A

4x2%x1':" 78 0-1mA
Ax5%x1'4" 100 0-5mA

4x2'5x2" 80 0-10mA

12V-2A 15V-1 5A 15Y-1 5A; 20V-1.2A 20V 5x4x2" 107 0-S0mA
12A 25V-1A 25V-1A, 30V-.BA 30V-.8A 6xdx2" 110 0-100mA
388p (E0p plip). 7x5x2'%" 188 0-500mA

100VA: 12V-4A 12V-4A, 15V-3A 15V-3A, 8xBx3’" 188 0-1A

5 OMH: 356 | 20v.2 5A 20v-2.5A, 30V-1 5A 30V-1.5A, ] 10x7x3" 240 0-2A
£ 1BEM 323 40V-1 25A 40V-1.25A. 50V-1A 50V-1A 886p 10x4'45x3" 228 0.25V
g gaﬁw ;;: (74ppp) (NB plp charge to be added above \2ugug” ;ao g-sgvm;\c

4 12x8x3" 27| -
H 5585M 200 our normat postal charge ) 5 53 AC
7.680M 323 - VU
8.0MH; 39z| VOLTAGE REGULATORS OPTO 445p each
8.08333M 382| 44 710 . ve —ve LEDs with Clips A%x3%x1%”
8867237M 382| sy 7805 145p 7905  220p | TIL209 Red 0-504 A
9 375M 323 12v 7B12 145p 7912 220p{ TIL211 G 17 0-100mA
10.0MHz 323§ 15y 7815 1a5p — ] TIL2%2 Yel 18 0-500mA
10 TMHz a:s 18V 7818 1asp —1{ 11220 27 Res 18 595p sach
e am des]| 1A 70220 PiasucCasing 2 Green Yellow
o 3 5v 7805 80p 7905 85p| © Amber 18 7 Segment Displays
oM 323 v 7erz sop 7912 85p| Sauare LEDs, Red. TIL307 675
184321 3231 15V 7R15  eop 7915 @5p| Green. Yellow 30 Ti312 3"CA 105
00Mk 3231 15y 818 sop 7918 86p| LD271infraRed 40 TIL313 3"CC 106

‘38 6667M 350 | 29V 7824  60p
48 0MHz 323 | 100ma 7092 Plastc Casing

SFH205 Detector 89 TIL321 5" CA
TIL32Infra Red 85 TiL322 5" CC
TIL78 Detector 75 DL704 3" CC

715

100 0OMHz 323] 5v 7BLO5 30p 79L05 85p "
—_— ] v a2 30 — | om0 235 Direr oA
8y 78182 30p o % Orerye CA
ETI Projects: 32V 78L12 30p 79112 85p | 15400 255 FuD357 Bea
Parts available | 15V 78115 30p 79115 85p | ocp7y 120 FND5OD
for: Digital LM300H 170p  (M327 270p | ORP12 63 3’ Greer CA
Test Meter, LM305H 180p  IM723 38p g’s"s’ 85 6" Green CA
DMS900, 60VY | LM309K 135p  TAA550 s0p | 2N5777 45 3 - 1RedCA
: LM317K  350p TBA625B 95p 3 - 1GreenCA
Amplitier LM323K S50p  TDA1412 150p |SOLATORS : 150
System. Send | |M325N 240p  78HO5 + 5V 5A IL74 55 pvmi7e 1885
SAE plus 5p LM326N  240p 55p [ TiL111-2 85 [CD 3w Digns 775
for list. 78HG +5V to -25v | TIL114 95 cDangts 975
5A gso0p | TIL117 110 LcD6Dgits 950
1S245 3504 LS373 150 4054 4 45
(5247 13| 15372 180 Sl il i NS fase e
LS248 1351 LS375 150 76 | 4056 135 4408 790 4527 125
15249 1383 1S377 199 a8 { 4057 2850 | 4409 790 4528 100
LS251 130 | 1378 140 85 | 4059 575 | 4410 750 | 4529 150
L5253 96 | LS379 216 90 { 4060 110 | aass 950 | 4530 90
L8257 95 | 15384 250 85 | 4061 1225 | a2412F 1250 4531 130
15258 120 | LS385 420 24 | 4052 995 | 1a1v 1520 4532 120
15259 180 | L5386 35 60 | 4063 120 § a415F 480 | 4534 510
15267 480 | L5390 140 24 | 2066 46 | aaisv gso | 4536 310
L5266. 75| L5393 140 180 | 4067 430 | 4419 280 4538 145
15273 180 { LS395 210 a5 4068 26 4427 570 4539 120
LS275 320 | 15396  19% 92 | 4069 22 | 4432 10s0 | 4541 150
15279 88| Ls398 275 98 | 4070 30 | @435  gs0 | 4543 150
LS280 250 | L5399 230 55 | 4071 25 | 2440 999 4549 395
15283 90 | LSa45 140 185 | 4072 25 | 2450 350 | 4553 399
LS290 130 | LSa47 196 125 | 4073 25 | 4451 350 4554 192
LS293 130 | LS490 248 175 | 4075 23| aas2 4555 85
L5295 215 | LSeee 108 213 | a076 85 | aagor 350 | 4556 60
L5298 215 | LS669 108 95 | 4077 30 4agny 750 a557 az5
L5299 420 | LS670 270 275 | 4078 28 | 4501 28 4558 174
L5300 375 | (5673 750 115 | 4081 26 | as02 105 4559 450
15302 175 | LS674 10| 402 25 | 1503 68 | 3560 199
15320 270 299 | 4085 90 | 4s06 75 | 4561 104
15323 40 [ CcMIOS 85 § 4086 90 | 4507 48 1562 525
tégg'; g 2000 14 80 2089 150 | 4508 325 { 4566 195
Lo35e 330 | 400 1 70 092 55 {1 4510 85 :568 299
L3355 318 | 2002 15 80 :09 210 | as11 98 J?z 195
S346 188 | 2006 86 ‘BO A095 95 | 4512 84 :? 2 435
i34 180 | 4007 19 75 4096 95 | 4513 225 Aa&1 95
oan 109 | s00s 76 96 A097 340 | 4514 220 458 320
ores 188 | acoo a0 98 098 150 | 4515 250 4535 135
- ERI a8 65 3999 150 | 4516 90 4554 105
(5365 o8 | 301 18 35 4 60 1157 | 4517 415 ,4? 55
(2366 e | 2012 24 38 161 115 | 4518 90 585 140
a3 a3 86 | 4162 115 | 4519 80 40106 99
a520

RKEELVMOOR

PRESENTS THE LATEST
STATE OF THE ART
in DIGITAL WATCH TECHNOLOGY

1981 will be known as the year when ‘digitals’ became
slimmer whilst maintaining the trend of increasing
number of functions. We now offer YOU this watch
— available by mail order for the first time.
THE ULTRA SLIM MUSICAL ALARM
CHRONOGRAPH IS YOURS FOR
JUST £1295 + 50p P&P. It is fully
guaranteed for 1 year and comes
complete with demonstration
battery. Just look at the
functions listed below:

ONLY

£12.95

plus 50p P&P

@ Normal time display of hours, minutes and seconds
® Date ® Melody alarm which plays a complete verse
of a well-known tune ® Dual time zone ® Stopwatch
with multi-lap times ® Count down timer (sounds
alarm when it reaches zero) ® Backlight.

Just complete the form now — in keeping with the Keelmoor pro-
" mise all goods are despatched by return. We have hundreds of other
watches in stock. Send a SAE for our FREE colour brochure and
read about all our bargains. Post to:
Keelmoor Ltd. 78 Castle Street, Melbourne. Derby DE7 1DY.

78 Castle Street,
" Melbourne, Derby

]
i
l Please rush me the watch. I enclose cheque/PO for £12.95 + 50p l
]
]

Money refunded if not delighted. If you wish l
to buy via Access or Barclaycard write your
numberhere .. ... ... ... ...



"

Max. Output power
Dperating voltage (OC)
Loads

Sensitivity for 100 watts
Typical T.H.0. @ 50 watts 4 ohms Joad
Oimensions

SPECIFICATIONS

Frequency response Measured at 100 watts  25Hz-20kHz

400mV @ 47K
oo .50
205 x 90 and 190 x 36 mm 125 watt power amp kit

The P.E. power amp kit is a module for high power

applications—disco units, guitar amplifiers, public

N address systems and even high power domestic sysiems.
1 The unit is protected against short circuiting of the load

| and is safe in an open circuit condition. A farge safety

margin exists by use of generously rated components, the

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

BUILD A 12 WATTS PER CHANNEL STEREQ AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

£6.00

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to bulld form
P.C.B.s backprinted, etched
and dnilled ready fo use

1wo would be used, resuit, a high powered rugged um

125 watt RMS  The PC Board is backprinted, etched and ready to dril}
50-80 Max.  ease of construction, and the aluminium chassis is
4-16 ohms  preformed and ready to use. supplied with al} parts

and circuit diagrams.

ACCESSORIES

sufficient tor one power amp

DIY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for
ceramic and auxiliary inputs

DIYPACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs.

plus £1 10 p&p

plus £1.15 p&p

DIY SPEAKER KIT  Two 8" x 5” approx.
4 ohm bass.

plus £1.70 p&p

output stage uses four 115 watt transistors normally only

Suitable L.S. couphing electrolytic £1 . 00 plus 20p p&p
Suitable Ma:ns Power Supply Unit £7 0
» plus £2.75 p&p

£8.50
£3.50

t
for

lus
[l 00 p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

£6.00

. DIY ACCESSORIES Mains transtormer
smoothing capacitor rectifier 4 x shdet
controls, for base, treble and volume

£3.00

plus £1 60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

12 + 12 WATT AMPLIFIER
K'T NOTE tor use with 4 10 8 ohms speakers

With up-to-the-minute teatures. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets fov ceramic carindge. microphone, tape or tuner.

Output: peakers and headph By the press of a
bunon it !ransforms into a 24 watt mono disco amphfier with twin
deck mixing. The kit incorporates a Muilard LP1183 pre-amp
module, plus 2 power amphifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
controls and 6 push button switches. Silver fimish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are

available pnce 50p Free with kit
£13.95

Size 9% x 8% x 4" approx.
plus £2.55 p&p

NOTE:
for use with 4 to 8 ohms speakers.

BSR chassis
record deck with
manval set down
and return, com-
plete with stereo
ceramic cartridge
£8.50 plus £2.75 p&p when
purchased with amplifier. Avanable separately £90.50 plus £2.75 p&p.
8~ SPEAKER KIT. 2 Phiilips 8" approx. speakers. £8.75 per

stereo pair plus £1.50 p&p when pur-
thased with amplifier. Available
separately £6.75 plus £1 50 p&p
STEREO MAGNETIC PRE-AMP
CONVERSION KIT ali components
including P C.B. to convert your ceramic
input on the 12 + 12 amp te magnetic
£2.00 when purchased with kit featured
above. £8.00 separately inc p&p

OFFER/

SAVE MONEY by purchasing 12 + 12 amp kit, BSR £25 5 0
record deck and speaker kit together for only . pé&p £4.50.

BSR Manual single play

record deck with auto return and
cuemng lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor 1deally suited
tor home or disco use.

£1 z z OUR PRICE
. plus £2.75 p&p

PHILLIPS RECORD PLAYER
DEcK Gc037 Hi Fi record player deck, 2 speed,

Size approx 15%" x 12%" damped cueing, auto shut-off, belt
L) drive with tloating sub chassis to
mimimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—LIMITED STOCK.
UNBEATABLE OFFER AT

£z 7 tomplete
plus £2.75 p&p

Size approx 13"

PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

plus £1 75 p&p

{Constructors pack 7)

2 WAVE BAND MW |W
® Easy to build * 5 push button tuning
* Modern styling design * All new unused componsnts
* 6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
1ssue Features Pre-set tuning with Jive push button options,

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Vistount IV unit in teak simulate cabinet silves fimished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo

BARGAIN OFFER!! -~

ARISTON PICK UP

Anston pick-up arm manutactured in Japan
Complete with headshell
Listed price over £30 0D

£11.95

DURPRICE  plus £2 50 p&p

jack socket Functions switch for mic magnetic and crystal pickups. tape
and auxiliary. Rear panel features fuse holder. DIN speaker and nput
socket 30 + 30 watts. AMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14% " x 10" approx.

reaoy 1o PLaY £32.90 55,

black illuminated tuning scale, with matching rotary control knobs,
one. combining on/off volume and tone-tontrol, the other for
manual tuning, each set on wood simulated fascia.

The P E. Traveller has a 6 watts output, neg ground and incor-
porates an ntegrated circuit output stage. a Mullard IF module
LP1181 ceramic fiiter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits eastly in or

R|TnV]|C

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminium fascia and rotary controls

Size approx 14" x 4" x 10", Five vertical slide

controls, master volume, tape Jever), mic level, deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No 2. or vice versa. Pre fade level

controls (PRL) lets YOU hear next disc belore £7 6 00
L]

fading it in. VU meter monitors output level
plus £4.00 p&p

under dashboards.
Complete with instructions.

CONSTRUCTORS PACK 7A

Sunable stainless steel fully retractable locking aerial and

speaker (approx 6" x 4”)is per pack,
avarable as a kit complete f' 95 p&p £1 00

Pack 7A may only be purchased at the same time as Pack 7
NOTE: Constructor's pack 7A
sold complete with radio kit f' 5-20 including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS

323 EDGWARE ROAD, LONDON, W.2
21E HIGH STREET, ACTON W3 6NG

ACTON. Mail Order only. No callers.

ALL PRICES INCLUDE VAT AT 15%

Nl itoms subject to availability. Price corruct at
1.2.87 and subject te changs wilkout motice

For turther information send for instruction booklet
20p plus stamped addressed envelope
NOTE:
Persons under 16 years not served without parent's authorisation

Output 100D watts RMS 200 watts peak
50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5% x 6% 50 watts rms 100 watts peak
output Big features include two disc inputs, both for ceramic
cartridges, 1ape input and microphone input. Level mixing controls
fitted with integral
push-pull switches.
Independent bass
and treble controls
and master volume

£30.60

plus £3.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 8.30am-5.30pm. Closed all day Thursday ACTON: Mail Ordes only No callers GooDs OESPATCHED TD MAINLAND AND N IRELAND omy

ETI MARCH 1981



V2 Inch Blinders

ewlett Packard’s new 0.56” high

seven-segment displays should
come with a free tube of suntan oil.
They're made to be read clearly at up
to 23 feet away. The HPSD 5300 to
5800 family are the brightest HP
displays to date, available in red,
high efficiency red, yellow or green.
The new devices, although featuring
a larger display, are packaged in the
same size unit as the previous 0.43"
display, enabling equipment to be
easily uprated. The package features
industry standard lead spacings and
the devices are fully TTL compatible.

For further information on the
HPSD 5300 to 5800 family of high
brightness displays, contact Jermyn
Distribution, Vestry Estate,
Sevenoaks, Kent.

Hello Sailor!

new voice recognition unit has

been introduced into the system
developed by Siemens and Com-
puter Analysts and Programmers
(CAP) for using Prestel at sea. The
new adaptation is called Seaview
and has involved the Post Office, the
Home Office, the Departments of
Trade and Industry and Liverpool
Polytechnic in the collation of data
and the design of its basic system.
Seaview uses 150 of the 165,000 page
capacity of Prestel. Hs first trials
were carried out off Dover last year,
its main function being to supply of-
ficers with immediate access to in-
formation which is available to
shore-based users. The voice
recognition unit is made by
Threshold Technology of the US, a
part-owned subsidiary of Siemens,
and converts the voice patterns of
human speech into digital code

which activates the computer con-
trol unit. The software written by
CAP converts these into signals that
activate the Prestel system. Each user
records 240 sounds or words on mag-
netic tape. To allow for variations in
tone or inflexion these are then
recorded 10 separate times. Security
levels are, according to the
designers, very high. The 240 words
can then be fed into the system in
two different ways. A word can
either appear directly on the screen
or it can be used in conjunction with
an intermediate storage or buffer to
trigger other words or information.
Its application was recently tested
when the command word ‘Dover
was used, which resulted in the
presentation on the screen of all the
information within the Prestel
system on the Dover coastline. The
designers are confident of its
widespread uses and adaptations.
Prestel currently has just under 7,000
subscribers.

Fotoboards

Marshall’s, a household name in
electronic component supply,
are now stocking a competitively
priced range of pre-sensitised PCBs,
called Fotoboards. Single and
double-sided boards (both 1.6 mm
thick) are available. They are sup-
plied with a protective peel-off
plastic sheet and require 10 minutes
in an ultra-violet exposure unit or a
day out in the back garden under
that great UV radiator in the sky.
Marshall’s can also supply a suitable
UV exposure unit kit for £34.50 (or
£19.50 without box and 9” x 6” glass
screen), Fotoboard developer (to
callers only), drafting sheet (0.1

" matrix), track, transfers and develop-

ing trays. Contact any of Marshall’s
shops for latest prices.

Gold Scope

he Thandar SC110 portable
oscilloscope from Sinclair Elec-
tronics Ltd was the only British pro-
duct to win a gold medal at the 1980
BRNO Trade Fair in Czechoslovakia,
the largest Eastern European trade
fair. Of the several thousand ex-
hibitors and their products, only for-
ty were awarded gold medals.

The SC110 weighs in at only 2V2
Ibs with its 2” CRT and is designed to
fit inside a briefcase or toolkit. It's a
single trace, 10 MHz bandwidth and
10 mV sensitivity instrument featur-
ing low power consumption mains/
battery operation.

For more information on the
$C110 and other Thandar products,
contact Sinclair Electronics, London
Road, Huntingdon, Cambs. PE17
4H).

Security
Switching

ou can give your home or office

that ‘lived in’ look evenif you're a
thousand miles away by installing
the latest automatic light switch
from Smiths.

The Securiswitch, which will
switch 40-300 W loads, simply
replaces an existing wall-mounted
light switch and offers both normal
onjoff switching and a timed
automatic function. On auto, the
switch is triggered at dusk by a built-
in photocell. You can then set it to
switch off again after a delay
variable from one to seven hours. It
then resets for operation during the
next dark period. However, shadows
or dull periods during the day will
not trigger the switch because of an
integral delay facility designed to
prevent such erroneous switching.
For additional security, the switch-
off time also varies by a random
margin around the set period (up to
10 minutes for each hour set). A 12V
DC version, for use in caravans,
boats and mobile homes, should be

in the shopssoon.
You should be able to buy Smiths
Industries Time Controls’

Securiswitch in your local clever
gadgets department for £10.75 or
less.




Rent-A-Camera

ediffusion, the High Street TV

rental chain, are opening 22 video
centres all over the country, from
Aberdeen to Brighton. In addition to
the Rediffusion range of television
sets (including Viewdata and
Teletext models) and audio equip-
ment, the centres will stock video
recorders, portable video cameras
and tuners. A compliete package of
recording equipment will be
available on short term rental — a
Hitachi colour video camera, a por-
table VTR, a video tuner and a
rechargeable battery pack.

The camera can be used with a
built-in or an external microphone. A
fully charged battery will given an
hour's shooting. It's also possible to
operate the unitfroma
car battery.

Rediffusion is also launching a
VHS video cassette library. Major
feature films will be available for sale
or rental. This scheme will be extend-
ed to several hundred of the group’s
450 shops. Each cassette will be yours
for three days for a rental charge of
£4.95. About 25 films will be

available immediately with the addi-
tion of three or four new titles each
month. The first batch of films to be
made available offers something for
almost everyone — from Swallows
and Amazons to The Stud and The
Bitch and from Tales of
Beatrix Potter to Blondie.

Prestel Price-
cutter

Zycor's new adaptor converts an
ordinary TV set into a Prestel ter-
minal for less than £200. The
microprocessor-based adaptor, the
Teledek 2000, has been developed at
a cost of over £100,000, exclusive of
Department of Industry support,
with export in mind. Information can
be displayed in German and Swedish
and it will produce VHF signals and a
range of UHF signals in addition to
those used in the UK. It can be
powered from UK, European, US or
Australianmains supply voltages.

Screen information can also be
output to a printer and to a domestic
tape recorder. Teledek 2000 can also
be used with TV monitors and
receivers such as Thorn TX, which
allows the tube to be connected
directly to the adaptor.

The handheld keypad operates
remotely by infra-red atup to 9 m. It
has 12 data keys and four control
keys. A directly wired keyboard with

a full alpha-numeric character set is

also available.

For further information on
Teledek 2000 contact Zycor Ltd, 33
Fortess Road, London NW51AD.

Cream Of The
Movies

Cream Mail Order Movies came
into being at the end of 1980.
They're in the business of bringing
the big box office movies into your
living room with their purchase and

exchange video cassette service. Buy
one cassette for £39.50 plus post
(VHS and Betamax available). Dur-
ing the next three months you can ex-
change your cassette for another
Cream movie for £7.95 plus post.
Cream'’s initial selection of 64
titles includes everything from Jaws
to Barbareila and The French Con-
nection to the Exorcist. . . . .. plus a

selection of children’s movies and
music cassettes (La Traviatta, Blon-
die, Jesus Christ Superstar, etc.)

Cream have prepared a full col
our leaflet listing all the films
available and giving full details of
their purchase/exchange scheme. It
is available from Cream Mail Order
Movies Ltd, The Cloisters, 11 Salem
Road, LondonW24BU.

CaseInThe
Round

Daturr Ltd have just introduced an
unusual product — the Orbix
rotary electronic case. Orbix is steel,
round, swivels, locks into position
every 15° and can be wall mounted,
suspended from the ceiling or plonk-
ed on top of your desk.

The system includes case, rear
panel/rear panel with opening, two
feet, two knurled screws and four
adhesive feet. The range of ac-
cessories features an anti-dazzle
mask to facilitate reading LED
displays. The standard colour is
beige, but alternative colours are
available from Daturr Ltd, Unit E,
Roan Industrial Estate, Mortimer
Road, Mitcham, Surrey CR4 3HS.
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TRANSGEN D ENT 2000 SINGLE BOARD SYNTHESIZER

Deigned by consultant Tim Orr (formerly synthesizer designer for EMS Ltd.) and featured we
as a constructional article in ET!, this live performance synthesizeris a 3 octave instrument
transposable 2 octaves up or down giving sweep control, a noise generator and an ADSR
envelope shaper. There is also a slow oscillator, a new pitch detector, ADSR repeat.
sample and hold, and special circuitry with precision components to ensure tuning
stability amongst its many features.

The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep
pedal, professional quality components (all resistors either 2% metal oxide or 2% metal
film), and it really is complete — right down to the last nut and bolt and last piece of wired
There is even a 13A piug in the kit — you need buy absolutely no more parts before
plugging in and making great music! Virtually all the components are on the one
professional quality fibreglass PCB printed with component locations All the controls
mount directly on the main board, all connections to the board are made with connector
plugs and construction is so simple it can be built in a few evenings by aimost anyone
capable of neat soldering! When finished you will possess a synthesizer comparable in
performance and quality with ready-built units selling for many times the price.
Comprehensive handbook supplied with all complete kits! This fully describes
construction and tells you how to set up your synthesizer with nothing more elaborate
than a multi-meter and a pair of ears!

COMPLETE KITONLY
£1 68'50 + VAT! Cabinet size 24.6'' x 15.7'' x 4.8" (rear) 3.4'' (front)

ET' voco D E R 14 CHANNELS! 2 OSCILLATORS!

-, NOISE GENERATOR! VOICED/UNVOICED
vOC DER _ © _— LED PPM'METERS! DETECTOR!
1 SRENS SLEW RATE CONTROLL!

ol COMPLETE KIT ONLY
5 eo e £195 + VAT!

Panel size 19.0°° x 5 25"'. Depth 12.2" Kit includes FREE foot control and test oscitlator!

Put speech and the output of an instrument onto the Vocoder and the instrument not the operator now appears 10 be doing the talking or singing! You now have vocal control of the amplitude
and harmonic control of the instrument!

Use the internal excitation oscillators, change the frequency and the speaker suddenly changes sex!

Use the noise generator and there is whispering in the breeze!

Use the output of a cassette deck and the London Symphony Orchestra recites from the Kama Sutral

Just a few of the possibilities!

It the variations in amplitude and harmonic content of an audio signal can be analysed and applied 1o suitable electronic control circuitry then the basic sounds of speech can be substituted
for by almost anything and this is just what a vocoder does.

Featured as a construction article in Electronics Today International this design enables a vocoder of great versatility and high intelligibility to be built for an amazingly low price.

14 channels are used to achieve its high intelligibility, each channel having its own level control. There are two input amplifiers, one for speech either from microphone or a high level source
e.g. mixer or cassette deck and one for external excitation (the substitution signal} from either high or low level sources. Each amplifier has its own lever control and a rather special type of
tone control giving varying degrees of bass boost with treble cut or treble boost with bass cut. The level of the speech and excitation signals are monitored by LED PPM meters with 10 lights
— 7 green and 3 red which indicate the leve! at 3dB steps. There are three internal sources of excitation — a noise generator and two pulse generators of variable frequency and pulse width.
Any of the internal sources and the external source can be mixed together. There is a voiced / unvoiced detector which substitutes noise for the excitation signal at the points in speech where
the vocal chord derived sounds of the speaker are substituted for by the unvoiced sounds of sibilants, etc There 1s a slew rate control which smooths out the changes in spectral baiance and
amplitude enabling a change of the speech into singing or chanting and other special effects. A foot switch is provided to permit a complete freeze in spectral balance and amplitude
whenever required. An LED on this indicates when the freeze is in operation.
An output mixer allows mixing of the speech, external excitation and vocoder output The mayority of the components fit into the large analysis / synthesis board with the rest on B much
smaller boards with the controls and sockets mounted on them for ease of construction. Connectors are used for the small amount of wiring between the boards
The kit includes fully finished metalwork, professional quality components (all resistors 2% metal oxide) nuts, bolts, etc. — even a 13A plug!

TRANSGENDENT DPX | MULTI-VOICE SYNTHESIZER

Another superb design by
synthesizer expert Tim Orr
published in
Electronics Today International

COMPLETE KIT
ONLY

£299 + VAT!

P — e
Cabinet size 36.3" x 15.0" x 5.0'' (rear) 3.3"' (front)
The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultaneously. On the first there 1s a beautiful harpsichord or reed
sound—fully polyphomic. 1 e. you can play chords with as many notes as you hke. On the second output there 1s a wide range of different voices. sull fully polyphonic It can be a
straightforward piano as a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range ot the
keyboard or should you prefer — strings on the top of the keyboard and brass as the lower end (the keyboard 1s electronically split after the first two octaves) or vice-versa or even a
combination of stnings and brass sounds simultaneously And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just ike an acoustic piano The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary tor a high degree of reahsm.
There 1s a master volume and tone control, a separate control for the brass sounds and aiso a vibrato circuit with vanable depth control together with 8 vanable delay control so that the
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds
To add interest to the sounds and make them more ratural there 1s a chorus / ensemble unit which i1s a complex phasing system using CCD (charge coupled device) analogue delay ines The
overall effect of this 1s similar to that of several acoustic instruments playing the same piece of music The ensemble circuitry can be switched in with either strong or mild effects
As the system Is based on digital circustry digital data can be easily taken to and from a computer (for storing and playing back accompamiments with or without pitch or key change, computer
composing. etc . etc.)
Although the DPX is an advanced design using a very large amount of circurtry, much of it very sophisticated the kit 1s mechanically extremely simple with excellent access to all the circunt
boards which interconnect with multiway connectors, |ust four of which are removed to separate the keyboard circuitry and the panel circuitry trom the main circuitry in the cabinet
The kit includes fully finished metaiwork, solid teak cabinet professional quality components (all resistors 2% metal oxide) nuts, bolts etc , even a 13A plug'

MANY MORE KITS ON PAGE 96. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER
Ali projects on this page can be purchased as separate packs, e g PCBs, components sets hardware sets, etc See our free
catalogue for full details and pnices
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The Sub-Atomic Story

Once upon a Victorian time, physics was a relatively
uncomplicated pursuit. It seemed to be just a matter of time
before all the laws of nature would be discovered and fully
investigated. Matter was made from microscopic billiard
balls — protons and electrons. This century, however
(particularly during the inter-war years), mesons, kaons,
sigmas, neutrinos and their anti-particles began popping out
of the woodwork. A.S. Lipson describes the trials and
tribulations of the physicists who had to make sense of it all.

Low Ohmmeter

Measuring miniscule resistances accurately can be almost
impossible with your common or garden test meter. The
resistance range copes happily with resistances most often
used — from 1kO to several tens of kilohms. However, if you
want to check that you've got a 1RO resistor on your bench
and not a OR5 or 10R, the chances are that your meter will
give up. Look out for the ET! Low Ohmmeter, designed with
remarkably reduced resistances in mind.

Pick-Up Principles

Time was when a copper needle did the trick. When you
walk into your local hifi shop and gaze at the hundreds of
cartridges available, the choice is bewildering. What's the
difference between a £5 block of plastic and a £50 block of
plastic ... ... apart from £45? They all extract music from
the grooves, don’t they? Next month, Pick-Up Principles looks
at the different types of cartridges and how they work.

" ETI MARCH 1981
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ON SALE MARCH 6th

Drum Sequencer

If you need a lot of banging in your life (perhaps you're a
musician), try your hand at the ET! Drum Sequencer. It's
designed in two distinct sections. The drum effects unit will
simulate high/low tom-tom and bass and snare drum voices,
manually triggered by, say, a loudspeaker sensor. The clever
bit is the sequential programmer, which will reproduce the
drum rhythm of your choice from the effects unit.

Sound Analyser

Turn your volts and waves into six columns of flashing lights
with ETI's Visual Complex Sound Analyser. Plug our six bar
display (10 LEDs per bar) into your loudspeaker and
transform Tony Blackburn into three bars of instantaneous
amplitude in three different bands and three bars of
instantaneous frequency in three different bands. Use it as a
pretty sound to light display or for amplitude/frequency
signal analysis of tapefradio/record programmes.

Articles described here are in an advanced state of preparation.
However, circumstances may dictate changes to the final
contents.

1"



12

Lt A LT T TR

R

IC SOCKET PACKS

22 pin
24 pin
28 pin
40 pin

14

12 14 pin
" 16 pin
8 18pin
7 20pin

ALLAT ONLY £1 sach

o IR T IY YV Y
DIODES BC108 FALLD ASSORTED GERM. TRANS.
AA119 £0.08 OA70 £0.08 IN4ODS £0.07 SJ135 20 Amorted Germanium Transistors — All
BA1OO £0.08 OA79 £0,08 IN4OOS £0.08 New and Coded types include ACs — ZGI -
BA148 l:.'l: 0:%6 £0.08 IN40OO7 £0.09 50 NPN BC1°7/1°8 SJ124 £1 GETs-ACYs.otc ............... £1.00
BA173 £0.13 O £0.08  IN5400 £0.12 fact t of spec on volts or gain
BAXI3 £0.08 DAD) €008 IN54D) EO.13 | NPnuiciurers out of apso on volts or gain FM TUNER
3‘)\’52}% :gg: IONACiDl5 :g: ::g:gﬁ :g :: $J741 FM Tuner (Front End) with AM twin 9sng
0A207 £0.07 IN6O £0.07 inNseos e018 | DO PNP BC177/178 SJ1244 £1 et apaied COVIHE B10 voi wpply - deta
T L o
BY! ) ¥ IN5408 £0.28
Briz7 014 INAX3 €0.08 1544 €0.08 UJTs & FETs AERIAL
' BRves  foas anisso 630 FM Indoor Tapa/Ribbon Asrial
AUDIO AMPLIFIER D/No. 107. 40p sach
Bllicon Fast Bwitch . fon “Hl-Fl C‘Abll A&!I"Ak}. SPECIAL
-gection retractal ockin:
6 watt Audio Amplifier Module. PN oo i S22 80 - weeten Ry retre e, v
Bpecisl Clesrance Otfer O/No. $J126. 80 for £1 O/No. 109. £1.40 sech
O/No. ALZO. £2.80 0 BI-PAK’'S OPTO BARGAIN!
n Vaiued at over £10 -
. COMPUTER ICs Normal Retail
18201 18 slectrolytios 4 7ur-10. | EPROM 2708 « £3.00 We offer you 8 pack of 26 Opto dovicn 1o
18202 1B sisctroiytics 10uF-100uF EPROM 2518/ include LEE; large und smail in Red. Green,
16203 18 slactrolytics 100uF-880uF 2716 « £86.00 Yellow and Clesr. 7 segment Dllplnvl both
AN S ot SPECIAL PRICE of 11 u . Common Cathode snd Common Anode PLUS
16180 24 ceramic cops 22pF-82pF D.RAMS 4118 « £2.26 bubble type displays ; like DL-33. Photo Tran-
HHE T E R e T ey i P R
181
18163 24 coramic sae 47005.00470F | SPECIAL OFFER LINEAR ICs will cost you st .
ANdst lPlClAI. PRICE 0' £1.90 NE555 5 for £0.80 £4)
741P 5 for £0.80 and we guarantes your money back )f you
RESISTOR PAKS NE555 5 for £2.60 are not completely satistied.
%dz.:am 80 1000hm-8 200h: %?7328:? 14 pin z zz: g?;: Full gata etc included
AW M- m .
18214 Sonw  IKOIK CA3085 1 for £0.78 O/No. $J120.
18215 80%W 10K-B2K
i e
40%hwW 1 m:| m
10218 40w 1K.B.2K [ i
19212 fomw  1KBIK Semiconductors from Around the World
18220 40w 100K-820K

Any 4 ot BPRCIAL PRICE of £1.80
D n D i
MJ2955 (PNP Cornpdornonurv to 2N3055) 703
. £0.78

INAT4 . g0, 7l
ORP12 . 0.8

A colloc‘lon of Transistors,

100 ¢

Guaranteed Value over £1

!

SEE OUR SPECIAL
INCLUSIVE APRIL
ANNOUNCEMENT IN
PRACTICAL ELECTRONICS,
PRACTICAL WIRELESS,
EVERYDAY ELECTRONICS

POPULAR [CMOS)
C04001
€04007

1 of each, normal price £1.80
gg:g: ; for 5 — Our price £1.30 for 5
C04081 O:No. SJ1245

0/NO.1808 PCB Etch Resist Pen
$5J138 Paper PCB 5.pisces — approx. 200 3q. ins
£1.78

5J|39 Glass Fibre PCB 5-pi
SJMO Mlled PCB lmgle wd-d plpu — single snd

double-sided Glass Fibre — 5-p|ecu — 8pprox.
200 sq s £2,0

pprox 200 sq,
£2.28

] -]
0
SJ1 200 Resistors alues. .50

SJZS 100 Slllcon NPN transistors ali pomm
& coded - mixed with dat

<

squivalent shest — no r
SJ28 1 0 Sllicon PNP 1ra
coded ~ mi;
& equivalent £2.80
SJ27 5O Aesorted u ol SCAs. diodes &
rectifiers incl, types. all pertect —
no rejects, fully codod data inct, £2.80

 —

TTLs
$J28 20 TTL74 series gates — assorted 7401 -‘7'483

Mixed DTL ALL New and Coded
S30-0000 ow mix 18%0r ... . E1.00

SCR's, Triacs both Logic and Linear - Opto's ali of
which are current sveryday usable devices.

yours for only £4,00
Data etc in every pak,

v é;,x\?%) %'

Dicdes, Rectifiers. Bridges,

100

O at Normal Retail Price

—_—

Order No. SJ220

”

1
.

VOLTAGE REGULATORS
Cest TO220

Positive Negative
uA7806 £0.68 uA7905 £0.70
uA7812 £0.68 uA7912 £0.70
vA7815 £0.88 uA7816 £0.70
uA7818 £0.63 vA7918 £0.70
uA7B824 A uA7924 £0.70

The lust
Mulisrd

you thatl)

A0142.0C28-2N3614 £0.88 sach

GERM. TRANSISTORS

of the Germanium PNP.OC71.71.75 wic.
Black / Glass Typs — You test (5 could comt

O/No 5J126 B0-pos 1,

GERM. POWER TRANS
AD146-0C28-A0140 £0,80 sach

GENUINE MULLARD
TRANSISTORS
AF118 40 AC187 £0.20
AFY1B 2040 ACI1B7K .38
ot £0.12 AcCies £0.20
0C76 £0.28 ASZ217 £0.00
0oc?e £0.30 BC14BC £0.07
0c79 £0.38 BCl14pC £0.07
gg:} g-;g 8C167 £0.08
0cas 018 5ery 3]

100 Disc Ceramic Cap. Mixed values covering
complete range 3PF-4, 700PF,

SUPER VALUE
O/No.SJ121. €%

Push-to-make 8mm pansl mounting.

SWITCHES

O/No. 8J131. 8 for £0.80

Push-to-break as above
O/No. $J4132. & for £0.80

NPN TO108 case perfect
transistors code Green Spot.  £9.00
SJ71 25 BC177 PNP TO108 cese perfect
transistors code C1395, £1.00
SJ72 4 2N3055 silicon power NPN

transistors TO3 £1.00

CAPACITORS
SJ11 150 Ceps. mixed types & veiues. £0.50
$J12 60 Electrolitics all sorts mixed.  £0,80
SJ13 40 Polvunar/polvs!yrana cspncnorzlo

SJ14 50 CZBO tvpe ceapacitors mixed. £1.00
SJ15 Polystyrene Caps 1. 160v £0.50

SJ16 40 Low volts ulnclrolmcs mixed values
upto 1 £0.80

TRANSFORMERS

MINIATURE MAINS Primery 240v

No.  Secondary
2021 6v-0-6v 100mA
2023 12v-0-12v 100mA

£0.75
£0.98

2035 240v Primary 0-55v 2A Se(:ondurvzs

SJ2 200 Carbon P )
pra(ormad,
SJ3

00 § watt ministure rosistors mnxud

values, £0.50

SJ4 50{ watt resistors mixed values  £0.50

SJ5 50 1-2 watt resistors mixed pot values.

§J7 30 2-10 watt wirewound resistors
mixed

registors Wl“

L

CASSETTES
SUPER VALUE &
A GREAT SAVING!!
C120 Dindy Cassettes -
Low noise - astounding
value and sound
O/No. 8J32. 10 for £3.50

POTENTIOMETERS

16173 15 Assorted Pots £0.80
S$J54 20 Assorted Slider Pots £1.00
§J56 10 100 K Lin Slider Pots 40mm £0.50
18188 25 Pre-sets Assorted £0.

SJ49 8 Dual gang carbon pots log and lin
mixed values £1.00
SJ50 20 Assorted slider knobs -

chrome/black £17.00

Bilican Noat Bink Compound, Jmt. o syrisp
$J124 $0de Dtinbos Low voitspe and meisns
PRECISION VOM MULTIMETER
%O,OOIO o‘hhml/vonll ; D%
ompiete  witl test leads
tnatructions. 1507 10 Au:::a‘::fo“z Ay o £0.88
1 3
OUR SPECIAL OFFER 122 10125RED L T Eoee
PRICE £11 each $123 10.2'RE £0.80
O/No. 1323 LED CLIPS
Uss your @arclay or Access Card) 1508/125.125 5 for £0.10
1508/2° 2 5 tor £0,12
NPN TRANSISTORS !
$J88 30 Z1X300 ~ type tranwisors NPN MISCELLANEOUS
Boing Bloa — o pertect ™™ 839 | 54137 Assorisd Cabie Grips snd Cabiet Foet 50
$J70 25 BC1Q7 1oces for

p . .. .. .00
$J136 NI"k!| Cadnium rechargeable Ceil 3500D.
£2.80

HP2 &
Calcul-lo

201 5 ?C Insertion—Extraction Tool

16170

16187

16178
SJ76

sockets 180°
speaker sockets.

wire, a
30 metres stranded wire mixed colours,
£0.80

r Chlp Typa GOM2-C500 24- -pin MOqulh
. £0.8
£0.62

50 metres asst. colours single strand
£0.80

5 Main slider switches assorted. £0.50
1 Board containing 2x5-pin DIN
& 2+2-pin DIN loud-

£0.30

4A 400v TO-202 non-isolated

TAG136D £0.40
8A 400v TO-220 isolated

TAG425 £0.60
Oiac 032/BR100 £0.15

SCR C1060 plastic case

SJ62 5
$J63

SJe4

KNOBS

15mm chrome knobs standard push
it.

Instrument  knob - black wmged
(29x 20mm) with pointer. }” standard
screw fit. £0.18%
Instrument  knob - black/silver
aluminium top (17.15mm).  {”
standard screw fit. £0.72

Send your orders to Dept. ETI 3, 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 50p PER ORDER POSTAGE AND PACKING.
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PROJECT

NOISELESS

POWER SWITCH

Designed to switch any mains load up to 15A without generating RFl,
this unit can be activated either manually or via a remote-control
input. Ideal for use with the opto or thermal switches decribed
elsewhere in this issue, or with various remote-control projects planned
for future issues of ETL. Design by Ray Marston. Project development
by Plamen Pazov

mains load, up to a maximum of 15A (equivalent to 3.45

kW on 230 V mains), without generating significant elec-
trical noise (RF1) and without excessive power dissipation (heat
generation) in the unit. This action is obtained by using a unique
combination of logic-controlled triac-plusselay power swit-
ching and has very considerable technical advantages.

The complete power switch can be activated either
manually or by a remote-control facility. This facility uses an
opto-coupler in its input, giving 4 kV of mains isolation. The
remoteswitching mains isolation is further backed up by
transformer isolation and this transformer is also used to pro-
vide anonboard 12V regulated power supply, which can be us-
ed to power external electronic circuitry.

The unit can be remoteswitched in a variety of ways. The
simplest way is to activate it through the two-wire switch circuit
shown in the diagram, which uses the built-in 12 V supply of the
unit to provide the required switching current of a few
milliamps. In this case the wires can be any length, enabling the
control switch (SW2) to be placed anywhere in the house. The

T his rather sophisticated unit is designed to switch any

ETI MARCH 1981

‘isolation factor (isolation from the mains voltage)of this circuit
is determined by the breakdown voltage (primary to secondary)
of T1. A far greater isolation factor can be obtained by providing
the two-wire switch with its own 9 V battery supply, wired so
that it connects across the B-C pins of SK1 when SW2 is closed.
In this case the isolation factor is determined by the series com-
bination of opto-solator 1C4 and T1 and is greater than 4 kV.

Alternatively, the unit can be automatically switched by
any of the two thermal switches or the lightsensitive switch
shown elsewhere is this issue, which in turn can be powered
from the built-in 12 V supply of the power switch. Finally, the
unit can also be switched by an infra+ed remote controller that
will be described in a forthcoming issue of ETI, or by an even
more sophisticated remote control system that we have plann-
ed for a future issue of ETI.

Construction

This project is fairly easy to build, but sensible precautions
must be taken during the construction/testing to avoid contact

13
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with live mains wiring. Build up the PCB first, noting that the two
opto-couplers (IC4 and IC5) are soldered directly to the board
and that a small heatsink is bolted directly to the vertically-
mounted triac (Q2). The four mounting holes in the PCB are
designed to line up with screw-mounting lugs in the plastic case
of our prototype.

The heavy-duty relay used in the unit must be mounted in
the special octal socket mentioned in Buylines; connections are
made to the base by screw terminals. On our prototype the
relay unit is mounted horizontally on the rear panel of the case,
together with transformer T1 and SK1 (a three-pin DIN on our
unit). Three-pin mains socket SK2 is mounted in the top of the
case. SW1 (a three-position slide switch on our prototype) and
the neon lamp are mounted on the front panel; on our unit
we've fitted a second neon to the front panel, wired directly
across the SK2 pins to indicate the POWER ON state of the unit.

When completing the interwiring of the unit, note that
heavy gauge (15 A) wiring must be used between the triac, relay
and SK2. Make the mains input connection to the unit through
the rear panel.

When construction is complete, connect the mains input
and give the unit a simple functional test via the ONJOFF ac-
tions of SW1. If all is well, check that 12 V is available between
the A and D pins of SK1 and then check that a remote control
action can be obtained by wiring up PLG1 as shown in the cir-
cuit diagram. If you want to control the unit automatically in
response to light or temperature variations, refer to the light and
temperature switching circuits shown elsewhere in this issue.

Fig.1 Circuit diagram waveforms are shown for points a, b and c in the cir-
cuit.
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PROJECT : Noiseless Power Switch

HOW IT WORKS

To appreciate the finer points of our power switch design it is

necessary to first understand some of the basic principles of conven-

tional mains-power switching, as follows.

SWITCHES AND RELAYS. The major disadvantages of switches and
relays in mainsswitching applications are that they suffer from con-
tact arcing and generate a good deal of RFI (audible on radio and TV
sets) as they switch from one state to the other. Their major advantages
are their simplicity and negligible power dissipation in the ON condi-
tion.

TRIAC POWER SWITCHES. The main advantages of triacs (solid-state
power switches) in mainsswitching applications are that they do not
suffer from arcing problems and can be controlled from low-power
sources. They have several significant disadvantages:

Triacs can generate very significant RFl when they are initially switch-
ed on. The magnitude of the RFl is proportional to the rise time and the
magnitude of the switch-on current, which in turn is proportional to
the instantaneous magnitude of the mains voltage at the moment of
switch-on. Switch-on RFI is radiated from all mains wiring through
which the current pulse flows. Thus, if the instantaneous mains voltage
is at 400 V as the triac switches power to a 20R heater load, a very large
pulse of RFI will be generated, but if the instantaneous voltage is only
10 V at the moment of switching the RFI will be negligible.

A second disadvantage of the triac is that it has a typical satura-
tion voltage of about 2 V. It thus dissipates 30 W when drivinga 15 A
load and may need substantial heat sinking.

A final disadvantage of the triac is that it has a ‘minimum holding
current’ characteristic, which causes the triac to unlatch if its load cur-
rent is rediced below a certain value with gate drive removed. The net
effect of this characteristic is that a 15 A triac power switching circuit
may work correctly with a high current load but may be incapable of
operating correctly when connected to (say) a 100 W lamp.
ZERO-VOLTAGE TRIAC SWITCHING. The RFl-generation problem
of the triac can be overcome by feeding gate (switch-on) signals to the
triac only when the instantaneous mains voltage is at, or close to, the
zero-voltage crossover point of the mains waveform. Special ‘zero-

voltage switching’ ICs are available for this type of application and are
very easy to use. ‘Zero-voltage’ triac circuits still, however, suffer from
the power-dissipation and minimum-load problems nentioned above.

The ETI circuit combines both zero-voltage triacswitching and
relay switching techniques to give the best of both worlds, with RF}
problems eliminated by the triac circuitry and with power-dissipation
and minimum-load problems eliminated by the relay. The basic
operating principle of the circuit is quite simple. When an ON com-
mand is given, the zero-voltage triac-switching circuitry activates and
connects power to the load without generating RFL. 100 mS later, the
relay turns on and shorts out the triac, thus maintaining the load con-
nection without the usual power-dissipation and minimum-load pro-
blems. Since the relay is required to switch only the 2 V saturation
voltage of the triac, it does not suffer from arcing or RFI problems.

When the OFF command is given, the reverse sequence of ac-
tions takes place, with the relay turning off on the arrival of the OFF in-
struction and the triac turning off ‘noiselessly’ 100 m$ later.

The basic logic waveforms of the circuit are generated by 1C2.
IC2a-1C2b are wired as a non-inverting Schmitt amplifier with its out-
put fed to a pair of time-constant networks with Schmitt-inverter out-
puts (D1-R4-C2-IC2¢ and D2-R5-C3-1C2d). The output of the IC2d net-
work is fed to the relay by Q1 and the output of the IC2¢ network is fed
to the 1C1-Q2 ‘zero-crossing triac’ circuitry by opto-coupler 1C5.

The relay and the logic network are powered from a DC supply
that is isolated from the mains by transformer T1. The logic supply is
derived from a 12 V regulator, the 12 V supply being externally
available for powering auxiliary circuitry.

The power switch can be activated either manually or by a
‘remote’ input via SW1. SW1 is fully isolated from the mains voltage by
T1 and the opto-coupler IC5. The ‘remote’ input to the circuit is made
through a second opto-coupler (IC4), which provides 4 kV of isolation
at the input terminals. This input requires only a few milliamps of cur-
rent (through R1) to turn the power switch on. This current can be
derived from the internal supply, if desired, by using the two-wire
remote switching connections shown in the circuit diagram.

4
=0
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n®]
L
SK2
ouTPUT
70 LOAD
N
n = 1 o] > Q
MAINS INPUT
VIA FUSED PLUG
MT2
v—< RLA v RLA
a2 —c 1 —p 2
MT1

BUYLINES

I 230V You'll need to hunt around for some of the components in this project.
INEON The relay is a Radiospares component (order no. 348-756), but can be
supplied by Watford Electronics.

The CA3059 is available from Marshall's. The CNY17/1V opto-
J couplers are available from Electrovalue. Watford can supply the
BT139 triac.

The case chosen for our prototype isa PACTEC CM6, distributed
by OK Machine & Tool UK Ltd, Dutton Lane, Eastieigh SO5 4AA.
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PROJECT : Noiseless Power Switch

L

MT2 © .A
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Gate SW1 + L L
d b REMOTE RLA
—— 4 c6 e
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>
[Fi)}—
[+ 4
-, {FiT}— AR
[+ 4 [»]
_-I < 2 l'—
SW1 SW1 LIVE 2 8
COMMON ON E w
0N
T1-12V, 3VA
Fig.2 Component overlay.
PARTS LIST
Resistors all 4W 5%, except where stated
R1 2k2
R2 12k
R3,6,9 10k
R4,5 TM0
R7,10 4k7
R8 1k8
R1 22k 5W
Capacitors
C1 10u 16 V electrolytic
Cc23 100n polyester
c4 10n polyester
C5 100u 16 V electrolytic
cé 1000u 25 V electrolytic
Semiconductors
1C1 CA3059
1C2 40938
1C3 78L12
1C4,5 CNY17/1V (opto-couplers)
Q1 BFY50
Q2 BT139 (triac)
D1,2 IN4148
D34 TN4001
BR1 50 V 1 A bridge
Miscellaneous
RLA 12V coil resistance > 100R, 2 pole changover
contacts rated at 240 V, 10 A, with relay base, 15
A rated (see Buylines).
Sw1 three-way slide switch
SK1 three-pin DIN socket
SK2 three-pin mains socket
PLG1 three-pin DIN plug
mm - 12V, 3 VA mains transformer
230 V neon, case, connecting wire, etc.
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ILLUSTRATED HERE — PART OF THE ELECTRONIC
“INSIDES” OF A WERSi

organs by buifdmg o FOR IMMEDIATE ACT!ON "l‘ELEPH E
easy to huiid kit, Create a peﬂ‘ect i +668 9733 24 HOUR ANSWERING SERVICE,
- QUOTING ACCESS/BARCLAYCARD NUMBER.
- AURA SOUNDS LTD.

14-15 Royal Oak Centre, Brighton Road, !’urky, Surrey.
. Tek: Ol~888 9733

i 1729 Coventry Road, Sheldon, Blrmmgham
¢ your own mstom electroi ic organ by having v, Tel. 021-707 8244
it for you. Create the keyboard ' r----—--——----mu—*
‘ nt that exactly fits your needs instylingand
featuras Create a lifetime investment with WERSP’s
apdating system which allows you to ADD new -
the fnture ‘
‘ 'Want m know more about WERSP AURA SOUNDS
are the first ‘company to successfully market WERSI
- Organs and kits in the U.K. Our technical telephone
" support service is second to none. There’s a friendly
“welcome and free demonstration at our three
~showrooms Fill in the coupon and enclose a- ~ .
IP.O fw;ﬁlﬂﬂpayabletoAURASOUNDS ‘ L----—-———-————-—d

m NBAURA SOUNDS THE WINNING COMBINA’I‘ION

Please send me the full colour WERSI Catalogue.
I enclose cheque/P.O. for £1.

NAME .. =
ADDRESS . .

Send to Aura Sounds Ltd., 14/15 Royal Oak
Centre, Brighton Road, Purley, Surrey.
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Wlly the Sinclair X80

is Britain's best-selling
Built: £99% _—

Including VAT, post and packing, free course in computing. free mains adaptor.  / /

Kit: £79.

Inciuding VAT, post and packing, free course in computing.

This is the ZX80. A really powerful, full-facility
computer, matching or surpassing other
personal computers at severaltimes the

rsor , .\\\\\\\\\\ - al

price.'Personal Computer World' gave it / \ \\\‘“‘ ““““\\\‘ ST

5 stars for 'excellent value'. Benchmark tests / “‘\\\\\\\\\\\\\\\\\“ \\ ““ \ \\
/ QNI \ \\\\\\\\\\

say it's faster than all previous personal
computers.
Programmed in BASIC —the world's most

popular language -the ZX80 is suitable for : ) \
beginners and experts alike. And response INTEGRAL FUNGTIONS ' \
from enthusiasts has been tremendous - ’ SHE®  Peex

STR UsH

& C‘DDE ABS

over 20,000 ZX80s have been sold so far!

Powerful ROM and BASIC interpreter \\\\\\%\ \
The 4K BASIC ROM offers \\\\\\\@\\ \\\\\%\ \\\\$§(\\ W
remarkable programming S N \\\\\%\ \\\\\\\%\ \\\\%\ RUBOUT
advantages: Q cow 8 \\\ \
>:<d Umth?e ‘one-touch’ key word \%\\\\\Q& ‘&\ \\\%\\\%\\1\&\\\\ m/vﬂur\\\\\\ \\\\&\

Gy st \\\%\\ G A g

typing. Key words

N CLEqs o \\ \%\\\ \\w‘ \\ \ EOyr -
(RUN.PRINT.LIST, N&% Al \ i , ,,EX,‘\\&\\\ 8 \\ AR \
etc.) have theirown & ) Q%\\ \&\\\\\ \&\\\ %\\\%\ \\\@‘\ \\\\‘ Wi\\i\\\\:\%\\\}%:{{%

single-key entry.
#*  Unigue syntax check.
A cursor identifies errors immediately.
* Excellent string-handling capability -
takes up to 26 string variables of any
length. All strings can undergo all
relational tests (e.g. comparison).

* Upto 26single dimension arrays.
% FOR/NEXT loopsnested upto 26.
* Variable names of any length. The Sinclair teach-yourself
* BASIC language also handles fult Boolean BASIC manual y
arithmetic, condition expressions, etc. If the specifications of the Sinclair
% Randomise function. useful for games

ZX80 mean little toyou—-don't worry.
They're all explained in the specially-written
128-page book (free with every ZX80). The
book makes learning easy, exciting and
enjoyable, and representsa complete
course in BASIC programming -from first
principles to complex programs.

and secret codes, as well as more serious
applications.
* Timer under program control.
% PEEK and POKE enable entry of machine
code instructions
% High-resolution graphics.
#*  Lines of unlimited length.
Kit or built-it’s up to you
in kit form, the ZX80 is pleasantly easy to
assemble. using a fine-tipped solderingiron.
And you may already have a suitable mains
adaptor-600 mA at 9V DC nominal
unregulated. If not, see the coupon.
Both kit and buiit versions come complete

Unique RAM

The ZX80's 1IK-BYTE RAM is the
equivalentof upto 4KBYTESina
conventional computer -typically storing
100 lines of BASIC.

No other personal computer offers this

unique combination of high capability and with all necessary leads to connect to your

low price. The ZX80 as a tarmily learning aid Children of 10 TV (colour or black and white) and cassette
years and upwards are Quick to understand the . . Built
principles of computing—and enjoy their recorder. Piugin and youre ready to go. (Bui
personal computer versions come with mains adaptor.)
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2X80

Science of Cambridge Ltd.

6 Kings Parade. Cambridge, Cambs . CB215N.
Tel: 0223 311488.

ETI MARCH 1981

Sir—l=ir

Massive add-on memory. Only £49.95.
The new 16K-BYTE RAM packisacomplete
module designed to provide you-and your
Sinclair ZX80 -with massive add-on memory.
You can use it for thosereally long and
complex programs—or as a personal
database. (Yetit can cost as little as halfthe
price of competitive add-on memory for
othercomputers.)

For example. you could write an
interactive or ‘conversational’ programto
show people what your ZX80 can do. With
16K-BYTES of RAM, they could be talking to
your computer for hours!

Oryou canstoreamass of data-perhaps
in a fairly simple program-such as aname
and address list, ora telephone directory.

And by linking a number of separate
programs together into one giant, but
modular. program, you can achieve the same
effect as loading several programs atonce.
We're also confident thatitwon't be long

ow available for the 2X80...
New 16K-BYTE RAM pack

before you can buy cassette-based software
using the full 16K-BYTE RAM. So keep an eye
on the personal computer magazines -and
brush up your chess perhaps!

The RAM pack simply plugs into the
existing expansion port on the rear ofthe
ZX80. No wires, no soldering. It's a matter of
seconds and you don't need another power
supply. You can only add one RAM pack to
your ZX80-but with 16K-BYTES who could
want more!

How to order

Demand for the ZX80 exceeds all other
personal computers put together! So use the
coupon to order today for the earliest
possible delivery. All orders will be
despatched in strict rotation. We'll
acknowledge each order by return, and tell
you exactly when your ZX80 will be delivered.
If you choose not to wait, you can cancel
your order immediately, and your money will
be refunded at once. Again, of course, you
may return your ZX80 as received within
14 days for a full refund. We want you to be
satisfied beyondall doubt-and we have no
doubt that you will be.

l To: Science of Cambridge. FREEPOST 7, Cambridge CB21YY.
Remember- all prices shown include VAT, postage and packing No hidden exiras Please send me:

Please print
i Name: Mr/Mrs/Miss

I enclose a cheque/postal order payable to Science of Cambndge Ltdfor& —

| Address

Qty | Item Code ‘ Item price Total
| J e |

Sinclair ZX80 Personal Computer kit{s) Price includes I
ZX80 BASIC manual. excludes maimns adaptor 02 79.95
Ready-assembled Sinclair ZX80 Personal Computer(s) I
Price includes ZX80 BASIC manualand mainsadaptor 01 99.95
Mains Adaptor(s) (600 mA at 9V DC nominal unregulatedy 03 8.95 |
16K-BYTE RAM packis) 18 49.95 |
Sinclair ZX80Manual(s) (Manualfree withevery |
ZX80kit orready-made computer) 06 | 5.00 ] I

NB Your Sinclain ZX80 may qualify as abusiness expense TOTAL: £ |

L_FREEPOST-no stamp needed.

Enou
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HOLOGRAPHY

Trip the light fantastic with the greatest of ease as Anne Sullivan unfolds
the exotic story of three dimensional photography — holography.

and reconstructs them to produce a three-dimensional

image. Holograms can only be recorded using a strong
coherent light, so, to explain holography it is important to
understand the nature of light itself. All light travels in waves.
White light is composed of all the colours of the spectrum, each
colour having its own wavelength. Because white light is com-
posed of many different wavelengths and phase orientations
travelling together, it is known as incoherent light. Coherent
light is composed of waves of identical length and frequency
travelling in phase, such as that produced by a laser.

Mirror, Mirror. . . ..

All objects reflect light, the amount varying in intensity ac-
cording to the shape and nature of the object. A hologram is
recorded when wavelengths of coherent light that are in phase
overlap to produce a wavefront known as an interference pat-
tern. The interference pattern, which records the dimensions
and depth of the object, is recorded on a photographic plate
and when the interference pattern is reconstructed, we see what
appears to be a three-dimensional image of the original object
— a hologram.

Holography was discovered by Dennis Gabor in 1948 at the
British Laboratories in Rugby. His early holograms confirmed
this theory, but the images were dim and blurred. Development
was hindered by a lack of a sufficiently strong source of
coherent light and photographic emulsions of a high enough
quality. In1960 with the invention of the laser, a strong source of
coherent light became available and in 1964 two American
scientists, Emmett Leith and Juris Upatnicks were able to fur-
ther the pioneering work done by Gabor. Leith and Upatnicks
produced the first bright holograms and the system they
developed is known as ‘off axis transmission holography’.

Holography records light waves reflected from an object

20

Object Lesson

To make a hologram the light from a laser is split into two
beams using a beam splitter. One beam is directed onto the ob-
ject to be recorded(the object beam) and the second beam onto
the photographic plate (the reference beam). The intensity of
the lightwaves reflecting from all the points of the object com-
bine with waves of the reference beam to produce an in-
terference wavefront in the emulsion. The photographic plate
(which is an extremely fine grain silver halide emulsion) is then
developed and fixed in a similiar way to conventional
photographic film. The developed plate which contains the in-
terference pattern is a hologram.

Image Making

To reconstruct or view the hologram, the reference beam
from the laser is directed at the holographic plate at the same
angle as in the recording stage. When it emerges it recreates the
light waves from the original object and reconstructs a three-
dimensional object behind the holographic plate. This type of
hologram where the image is reconstructed behind the plate is
known as a ‘virtual image hologram’.

Reconstruction of a hologram where the image appears in
front of the plate (a ‘real image hologram’) is more complicated.
If the procedure is reversed and the holographic plate is lit from
behind, the image that is reconstructed in front of the plate will
beback to front and with reverse perspective; that is, the objects
in the background will appear larger than those in the
foreground. This inside-out image is known as pseudoscopic.

In order to create a real image hologram a second
hologram is made of the pseudoscopic image. When the se-
cond generation hologram is reconstructed, the image appears
in front of the plate the correct way round ie orthoscopic, the
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Fig. 1 The single beam from a common-or-garden laser is split in two. One
beam (l:eference) is taken directly to the photographic plate. The other gets
thereI via the object. The two beams produce an interference pattern in the
emulsion.
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image having been reversed twice. Examples of laser transmis-
sion holograms have recently been seen in this country at the
“Light Fantastic” exhibitions at the Royal Academy in London.

Another type of hologram was developed in the Soviet
Union in the early sixties by Y.N. Denisyuk which eliminated the
need for a laser to reconstruct the image and so helped to bring
holography out of the laboratory and make it more accessible
to the public. This type of hologram is known as ‘white light
reflection hologram’ and, although a laser is required to make
the hologram, the image can be reconstructed using a white
light source.

Daylight 3-D

In white light reflection holography, Denisyuk also
eliminated the need for a beam splitter. A beam of coherent
light is passed through the holographic plate and acts as both
the object and reference beam. it illuminates the object to be
recorded and is then reflected back through the holographic
plate. The emulsion records the interference between the beam
and the reflection from the object. The hologram is viewed by
directing white light onto the holographic-plate. The plate acts
as a filter and selects only the coherent light to reconstruct the
hologram. This type of holography is being developed in this
country by Nick Phillips at Loughborough University for
Holoco Ltd. Another method of making white light reflection
holograms uses the pseudoscopic image of a laser transmission
hologram (in a similar way to making a real image transmission)
but with the reference beam of the second hologram coming
from the opposite side of the plate.

In 1969 Dr. Stephen Benton, working for the Polaroid Cor-
poration in the USA developed a system that enabled a real im-
age hologram’ to be viewed in white light. Making a so-called
‘white light ‘rainbow’ transmission hologram’ is a more com-
plicated process, but it basically involves two stages. Initially, a
transmission hologram is made. Then a second hologram is

ETI MARCH 1981
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made in the same way that a real image hologram” would be
recorded except that just a horizontal slit (3-5 mm) of the master
is illuminated. The slit is projected in front of the hologram and
the white light passing through it acts as a filter. The white light
passing through the slit is diffracted and produces a rainbow ef-
fect, so, depending on the viewing angle the holographic image
appears in all colours of the spectrum. Dr. Benton has since
modified his process and is now able to produce achromatic
(black & white) images. This type of holography is being
developed in this country by See Three Holograms Ltd. Another
type of reflection hologram known as a ‘dichromate gelatin
hologram” was developed in the USA in the sixties. These
holograms are made using ammonium dichromate instead of a
silver halide plate. This method produces holograms with a very
bright image, but limited depth. Its major application so far has
been in the production of holograms in the forms of pendants.

Life Class

In all the methods of holography previously described the
subject matter has to be an inanimate object, as any movement,
even breathing, would disturb the interference pattern of the
wavelengths and no image would result. However, animate ob-
jects can be recorded holographically using a pulsed laser. A
pulsed laser emits intense flashes of coherent light, rather like a
flashgun, which freeze the movement of the subject long
enough to record the image. Using a pulsed laser it has even
been possible to make a hologram of a bullet in flight. Pulsed

Rick Silbermann’s ‘The Meeting’, a reflection hologram shown at the recent
holography exhibition at The Photographer’s Gallery. Our lead photograph is
Harriet Casden-Silver's ‘A Woman', from the same exhibition. L
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Fig. 2 Recovering a holographic image. A beam of light (white or laser,
depending on the method of recording used) is directed at the
photographic plate at the same angle as that of the reference beam during
recording.
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A haunting face — Al Razutis’s 'S te’ from the holography exhibition at \ @m”
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the Photographer’s Gallery.

lasers can also be used to make holographic portraits of people,

butwhen making a hologram of a person a large sheet of frosted Fig. 3 The image can be made to appear in front of the plate by it

glass has to be used to diffuse the light from the laser for safety. luminating it from the front. However, the image is reversed in all respects.
Another type of hologram, an ‘integral hologram” incor- Objects in the background appear to be larger than those in the
porates movement. Integral holograms are not strictly foreground.

holograms, but a marriage of cinematography and holography
as the subject matter is not recorded with a laser, but with or-
dinary 16 or 35mm black and white film. Anintegral hologram is
basically a series of holograms joined together to create move-
ment. The process was developed by Lloyd Cross of the
Multiplex Co. in the USA in 1974. An integral (or multiplex)

hologram is also made in two stages. First the subject is filmed \
gn a turn?etﬂe which moves at a fixed speed. Any moveme?t to \\
€ recor has to be siow and smooth or the resulting \\

PLATE A
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1 RECONSTRUCTEO
IMAGE
(PSEUDOSCOPIC

REAL!}

hologram will have blurred or jerky movement. The black and

white film is then scanned by a laser and each frame is made in- \\\\\\\\
to a vertical strip hologram using a technique similar to the N\
‘Rainbow’ method. The resulting series of vertical strip
holograms are contained on a flexible photographic sheet. To
reconstruct the holograms the film is usually placed in a 120°
cylindrical container (360° holograms can also be made). The
container is illuminated from below by an ordinary incandes-
cent light source. Integral holograms are popular as they
eliminate some of the problem of the other types of
holography, in that they are not confined to same size reproduc-
tion, allow a certain degree of movement, can be copied
relatively cheaply and they can be reconstructed easily using an
ordinary light source.

CONVERGING
BEAM

RECONSTRUCTED
E

IMAG
{ORTHOSCOPIC
REAL)

Applications

The applications of holography are numerous — among v
them, storing digital information, recording works of art and
preserving them for posterity, as point of sale displays for adver-
tising, in education to demonstrate complex forms such as
molecular structures, as a completely new medium for artists to Fig. 4 To return the perspective to normal, a second hologram must be
work in and as an art form in the home. made from the first.
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Fig. 5 To make a white light reflection hologram, the recording reference
beam and object to be recorded are on opposite sides of the plate. The
back of the plate is often coated with black to give a dark viewing
background during reconstruction.
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Fig.6 One method of producing a holographic film of a moving object. A
pulsed beam illuminates the spinning cube. B oblect

| have just given a brief outline of holography, but it is a
medium that is now becoming available to people in the same
way as photography has done in the past. A holographic lab can
be set up for approximately the same price as a quality colour
lab. For those people who are interested in finding out more
about holography | would recommend the following books and
courses:-
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Books

Understanding Holography by Michael Wenyon

Published by: David & Charles. £5.50

A good all round introduction to holography, easily understood
by the layman and with an extensive bibliography for further
reading.

Holograms (How to make and display them) by Graham Saxby.
Published by Focal Press: £7.95

The most recent book available on holography. A good in-
troduction to holography and an easily understood guide to
producing your own holograms. Also contains an extensive
bibliography.

Light Fantastic 2

Bergstrom & Boyle £2.95

Catalogue of the Light Fantastic exhibition. Includes an in-
troduction to holography and is well illustrated with holograms
made by Holoco.

Course

Holography Arts Workshop
Goldsmith College

The Millard Building

Cormant Road

London SE15

Write to Paul Walton for a prospectus.

A double.e.xposyre hologram by Margaret Benyon. The front and back of the
box are visible simultaneously (from Holograms by Graham Saxby, Focal
Press Ltd).

Spacecraft flying in formation in the Light Fantastic 2 exhibition. Tl
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IONISER KIT

This negative ion generétor gives you power to saturate your home or office
with millions of refreshing ions, Without fans or moving parts it puts out @
pleasant breeze. A pure flow of ions pours out like water from a fountain,
filling your room The result? Your air feels like fresh ocean air, pure crisp and
wonderfully refreshing.

All parts P C.B. and full instructions £10. A suitable case including front
panel. neon switch, etc Available at £8 extra.

. H.E. KITS

Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car
Equaliser ZD52 £13.30; Envelope Generator ZD20 £11.79; R/C
Speed Controller ZD3 £9.60; White Noise Effects Unit ZD18 £1 6.85;
Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 £7.

All Hobby Kits supplied cases except ZD3. All kits contain components as
specified plus Texas 1.C. sockets where required. Also connecting wire.
Special introductory offer to E.T 1. readers, a pack of nuts, bolts, washers.
self-cutting, self-tapping screws supplied with each kit.

SPECIAL OFFERS

Texas/1.T.T. 1IN4148, 100 for £1.50.

Fairchild FLV 1SO Red ‘2 LEDs 10 for £1; 100 for £7.50.

Mullard Computer Electrolytics S/T 21,000 U.F. 40V

Daly Electrolytic Capacitors 2000, F. 100V £1.50
1.T.T. BCY 72 Transistors leads pre-formed 10 for 50p
Varicap Tuners ELC1042 ... £6.00
Varicap Tuner ELC1043 £6.00
Philips Scope Tube 5’ CV2191/DG-13-2 £10.00
Thorn-Sylvannia Scope Tube 5’ SEBJ €17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only)

1f you do not have the issue of H.E. which contains the Project, we can supply
a reprint at 40p extra orders. Please add 30p post and packing. Add 15%
VAT 1o total order.

Callers please ring to check availability of Kits.

T. POWELL

306 ST. PAUL'S ROAD
HIGHBURY CORNER, LONDON, N.1.
TELEPHONE: 01-226 1489

Access/Visa accepted
Shop hours: Mon. to Fri 9-5.30. Sat. 9-4.30

Gel'a great deal from

arshalls

CRIMSON ELEKTRIK HI FI | ILP HI FI MODULES
MODULES Power Amplifiers
CE 608 Power Amp £20.09 | HY30 £ 7.29
CE 1004 Power Amp £23.43| HY50 £ 8.33
CE 1008 " " £26.30 | HY120 £17.48
CE 1704 " " £33.48 | HY200 £21.21
CE 1708 " " £33.48 | HY400 £31.83
CPS1 Power Unit £19.52 | Pre Amplifiers
CPS 3 " ' £23521 HY6 £ 6.44
CPS 6 " " £30.00 | HYB6 £12.19
CPR1 Pre Amp £32.17 | Power Supplies
CPR1S v £42.52 | PSU30 £ 4.50

ONI0 SCIENTIFIC SHARP MZ80K COMPUTERS

NEW SUPERBOARD 3

New Series 2 Challenger C1P — cheapo version £219.
Ohro version (illustrated) £2569. The special offer of the With Basic tape and a free tape of approx 50
century (only Swanley could do 1)) — for just £158 we programs — 20K €415, 36K £437, 4BK version
will supply Superboard 3 with a free power supply and £459.

modulator kit and our free guard bend kit {a brilliant

SINCLAIR INSTRUMENTS | PSU36 £ 8.10
Digital Multimeter PSU60 £13.04

PDM35 £ 3450 | PSU70 £15.92

" .+ DM235 £ 52.50 | PSU180 £21.34
" + DM350 £ 7250 | MULTIPLEX NICKEL
’ » DM450 £ 9900 | CADMIUM CELLS

iqi Type S101 (HP4) £0.98
Digital Frequency Meter T\\:ge SubC ((HP1 1) £1.75
Low Powe OPF"YIQOO £ 49.80 Type SubD (HP2) £1.95

° rsciiioscope Friwo Chargers for above

SC110 £139.00 | pgpi .
ght 4: accommodates
TF200 Frequency Meter 1—4 size HP7 £5.50

£145.00 ;
Combibox FW611:
TGF105 Pulse Genera'[é)r85 - accommodates
NEW : HP7, HP11 £13.25

LCD Multimeter
LCD Multi tTM35”£99-00 NOTE ALL PRICES

ultimeter .
TM352 £49.95 \N,i"_;_ EXCLUDING

TPeoo £37.50 | POSTAGE/PACKING

Prescaler

breakthrough in itself for this kit extends the display 1o
32 x 32. gives 1200 and 300 Baud tape speeds,
increases the computing speed by 50% and converts | SINCLAIR PRODUCTS %
the display 1o S5OHz for flicker free viewing). Guard band
kit also supplied separately for £10. 4K extra ram $C110 Oscilloscope £144.95. PFM200 £51.85,
£16.95. Case £27. Cassote recorder £18. Cegmon Microvision TV £69, adaptor £6.88. Enterprise prog
1mproved monitor rom £29.50. Assembler / editor tape calculator £99.95, POM 35 £32.50, DM235 £55.55.
£28. Word processor program £10. Display expansion DM450 £109.11.

kit 30 lines X 54 characters for Superboard 2 (Not 3)
£20. Cheapo memory expansion offer — Buy a 610
expansion board with BK ram on board and space for | BATTERY ELIMINATORS *
another 16K tor £169 and get a free 5V 4A power kit
and any extra ram you want for €3/K Buy a minifloppy 3-way type 6/7%/9v 300ma £3.50. 100ma radio
disc dnve + case + power supply + DOS fo £275 and types with press-studs 9v £4.77, 9+ 9V £5.99. Car
we will do the extra ram for £2/K (max 16K) converter 12v input, output 4% /6. 7%:/ 9V 800ma

*
PRINTERS BATTERY ELIMINATOR KITS
100ma redio types with press-studs 9v £1.84, 9+ 9v
£2.30. Swabilised 8-way types 3/4%/6/7%,9/12/
15/ 18y 100ma £3.12. tamp £8 10. Stabiised power
kits 2-18v 100ma £3.12, 1-30v 1A £8.30, 1-30V 2A
£14.82. TTL and computer supphes 5V stabilised 2A
£8.38, 4A £14.16. 12V car converters 6772 /9v 1o
£1.862.

TV GAMES %

Swnt cycle chip + kit £20.95. AY-3-8600 + kit
£12.98, AY-3-B550 + kit £9.28.

Buy any of the below and get a free snterface kit and | MIEMORIES
word processor programme tor UK 101 or Superboard
2 — OKI Microline 80 (llustrated) €£348. BASE 2 2114450ns £2.15.4116 200ns £2.83. 4027 £1.30.
BOOMST £299. Serkosha GPBO £250. All low current

SWANLEY ELECTRONICS
Dept. ETI, 32 Goldsel Rd, Swenley, Kent, BRS BEZ
Telephone Swanley 64851 Please add 40p postage Please add VAT except on sections marked with a *
which already include 1t Lists 27p post free No VAT on overseas orders which are a speciality Officiat
orders welcome.

New

Presensitised PC Boards, Developer. U.V. units.
Toyo miniature Fans 230v AC £9.95

Mini Metal Detector/Voltage Tester for locating
cable under plaster £9.95

Flow/Speed Sensors for monitoring fuel
consumption electronically in vehicles

Just one ot the exciting Leader range
LLBO508BA
OSCILLOSCOPE
With 20MHz DC
bandwidth and
10 mv input
sensitivity on a 5"’
screen this universal
oscilloscope is
suitable for a wide
range of
applications.
Send SAE for details of full range.
Marshall’s 80/81 catalogue is now available by
post, UK 75p post paid Europe 95p post paid:
Rest of world £1.35 post paid.
A. Marshalf (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA.

Industrial Sales: 01-328 1009
Mait Order: 01-624 B582 24hr service.

£299 + VAT

Also retail shops. 325 Edgware Road, Lendon W2
40 Crickiewood Broadway. London NW2, BS west Regent St_,
Glasgow 108A Stokes Cioft Bristol
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Apollo 1. Its sound quality is as outstanding as its looks. (And makes the price sound ridiculous.)

Three waveband radio an(! cassette
recorder (battery/mams).

BIG SET QUALITY

Big set sound quality from a portable radio/
cassette recorder?

That's the remarkable achievement of the Apollo
1. 1t really does have the rich tonal quality you'd
only expect in an expensive home unit. Onradio or
cassette, reproduction is crystal clear even at full
volume and over the whole of the tone range. The
band change switch gives you the choice of FM,
Medium or long wave and a big tuning control
provides you with sensitive station tuning, helped
by very clear and legible dial markings.

BIG FUNCTION RANGE

£19.95

plus£1.95p&p

EXTRA ‘EXTRAS’

Apollo I has many features you'd hardly expect if it
was twice the price. For example: automatic
volume control on the built-in microphone, ear-
phone monitoring of recordings, battery or mains
operation, provision for remote control, etc.

Remarkable, too, is the Apobio I's range of
functions. In addition to the three band radio and
cassette playing capability, it lets you record
direct from the radio, record through the built-in
condenser microphone, record through an
external microphone (not included), and play
yourself to sleep with taped music that switches
off automatically.

IAAAPAAPHA L.
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SENSATIONAL VALUE

Most remarkable thing about Apollo I, though. has
to be its price. Any multi-function set would be
extremely good value for this kind of money. But
the Apollo, with so many ‘extras’ and such superb
quality reproduction, is an absolute bargain.
Guaranteed for 12 months.

®Exceptional sound quality @Battery/
mains operation @Sensitive tuning
@®Push button recorder @Built-in
microphone @Tone control ®Auto
recording level control @Auto stop
®Sleep function switch @Earphone
®Sockets for external microphone and
remote control.

DATA
Output 2W (max). Power consumption 8W, Speaker 4in, 4ohm,
Dimensions 11'2in x 8in x 3%2in {(approx), Weight 5lb.

B Credit card holders may telephone (0536) 522024 24 hours a
day stating card number for immediate attention.

MITRAD

| Tu l\htrad 68-70 High Street, Kettening, Northants.

68-70 High Street, Kettering,
Northants. NN16 8SY.
Tel. (0536) 522024

Please send me__ Apolio I radio/cassette recorder at
£19.95 plus £1.95p & p (£21.90)

Total value of my order £

I enclose cheque/PO made pavable to Mitrad. Or debit my

|
|
|
|
E:
|
|
|

| Access/Barclaycard No..

’ Signature .. o
’ Name__. .. ...
A\ddrc'“

RLOCK LETTERS PLEASE
Allow up to 28 days for delivery. Full refund if not completely
atisfied. Regstered n England No 2554356 Code: ETI



® ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

® ELECTRONIC TEST
EQUIPMENT
SPECIALISTS

® CALL IN AND SEE

"FOR YOURSELF

SCOPE

S

Many on demonstration.

@ ALL MODELS ON DISPLAY
® RETAIL — MAIL ORDER —

EXPORT — INDUSTRIAL
® OPEN SIX DAYS A WEEK

ALL PRICES INCLUDE VAT

DUAI. T“AGE {UK c/petc £3.50)

HAMEG @ TRIO @ LEADER @ SINCLAIR @ HITACHI

SINGLE TRACE vk ./pcic £2.50 C5156A 10mHZ, 10mV 5  display £267.00.
. y 7em i CS1575 5mHZ TmV 5 display £284.00

Hm 307-3 10mHZ. 5mV, 6 x 7 cm display plus compo;t‘a‘nstatta;ta Hm 312-8 20mHZ. 5mV 19”“ display £253.00
€01303D 5mHZ. 10mHZ. 7 x 7cm displa £109.25  CS1566A 20mHZ 5mv. 5 display £339.00

SC110 10mHZ battery portable, 10mY 3.3 x 2.6cm display [LBO 3085 7OmHZ. 2mV. 5 x 6.3cm display Battery /mains
{Optional case £8.80. Nicads £7.95 Mamsunit £4) £156,00  Portable builtin Nicads v £482.00
‘LBO512A 10mHZ 10mV. 5’ display £195.00 HMA412-4 20mHZ, 5mV. 8 x 10cm display plus Sweepsgglgyso

> d - !

SPLSa0 10mHZ A sty P L2200 CS1577A35mHZ. 2mV, 5" display £478.00
CS1830 30mHZ, 2mV. 5 display plus sweep delay and delay

line — new model £569.00

OPTIONAL PROBES >gA[_[_ MODELS)  Hm512-8 50mHz. 5mV. 10 x 8cm display Delay Sweep

X1 £6.50, X10 £8.50, X100 £12.95, X1.X10 £10.95 £667.00
*LBO514 10mHZ. 1mV, (5mV) 5" display £294.00

"V152 156mHZ. 1mV. 5 display £326.00

“Price includes free P "V302 30mHZ, imV. 5" display £447.35

roee includes free Probefs) *V550 50mHZ, 1mV. 10 x Bcm £799.25

Delay sweep + 3 channel display

GENERATORSAF . LOGIC PROBES MONITORS| SWR/FS AND
) $G402 100 KHZ 30mHZ with AM Logic probes indicating high/low etc states
(UK cp £1.75) modulation £68.00 that scopes can miss, all circuit powered for POWER METERS
= - 3 all IC’s.
LSG16 100kHz-100mHZ (300mHZ on LP3 50 mHZ logic probe £55.95
Harmonics) £63.25 | p1 10 mHZ logic probe £35.50
$6G2030 250KHZ 100mHZ LP2 1% mHZ logic probe £19.95
‘ ‘ low cost range £46.95 M) Logic momitor £33.00
—_— it IR ARF 300 18HZ—200mHZ LDPO76 50 mHZ logic probe with case £51.00
low cost range audio and RF £76.95 Also in stock range of Protoboard kits and | Range i stock covenng up to 150mHZ
breadboards and up 10 1 K watt power PL259 sockets
PULSE T
SWI ;'S 3-150m 50
2001 1HZ 100KHZ (unction)  ¢86.00 PRO MULTIMETERS R I
TG105 5HZ 5mHZ £92.50 M1200 100K/ Volt 30 range plus AC.DC 15 § 110 SiwRvows: 112 Tsamiz
amp - 3 E
4Aoi)j16|562 SmHZ £105.00 bﬁ %%%zz%f(r\yn 2432 range Ialrge:EaleDcﬁz)s.ss ?7110»1201 »Véa%i.n meter plus F $ ﬁ::
. 1 ‘Volt 42 ra us am) Pl e t BNC PL259:
(Alt sine/square) range P E53.50p \eau:s‘llu?t:gspa\;zglg;vs gonneclovs a(w?{g
AG202A 20HZ-- 200KHZ £69.00 (Ukc/pg1 200 in siock .
TRIO @ LEADER @ CSC LAG26 20HZ— 200KHZ £73.60 K200 38 range FET 10m ohm input 20Hz 10 30 | YoSWRPowerF5 117 104z
SINCLAIR @ LEVELL AG203 10HZ- 1mHZsine/sq £126.75 MH: £95.00 | nocch £16.60
LAG120A 10HZ— 1mHZ £146.00 (UKc/pE£150) KDM$ Gnd Dip 1'7- 250mHZ  £38.50

A LD 0 50 Bttt
with batieries and loads.

BENCH PORTABLES i« ¢ r1|
DM235 32 Digit LED 21

DIGITAL MULTIMETERS il

KAISE @ SINCLAIR ® LASCAR ® THURLBY
T\ B HAND HEI.D (UK post etc 85p)

o

TM352 3 Digit LCD plus 10 ranges, 0.5% AC/DC 2A £56.50
ADC and Hfg vchecker £54.95 DM3503; Digit LED 34 ranges
PDM35 3Y; Digit 16 range LED AC/DC 10A £78.50
{no AC current) £3295  TM353 3% Digit LCD AC/DC 2
MES502 3" Digit LED plus 10A amp
DC and Hfe checker £4395  TM351 3% Digit LCD AC/DC 10
LM2001 3% Digit LCD 2 amp amp £107.95
AC/DC 0.1% £51.70  LM100 3V, Digit LCD AC/DC 2
6200 3/ Digit LCD 0.2A AC/DC, amp £86.50
Auto range £39.95  DMA450 4'% Digit LED 34 ranges £107.95
6220 As 6200 plus 10A AC/DC £49.95 AC/DC 10 amp (DM series op-
6100 As 6200 plus Cont. tions, Carry case £8.80, NI-

_ i x| T + lestrange hold £59.85  cads £7.95 Mains adaptol

L] 5 | . JCCLONIINE » l 6110 As 6100 plus 10A AC/DC  £74.95 £4.00),
FREQUENCY COUNTERS SOLDERLESS BREAD

BOARD AND KITS

EXP350 £3.45. EXP650 £3.95.
EXP300 £5.95. EXP600 £6.50.

Portable and Bench LCD and LED Counters up to
600mHZ. Prices include batteries and leads.

HAND HELD

(UK post etc 8Sp)

KITS
PFM200 20HZ to 200mHZ 8 Digit LED  £54.50 PB6 £9.95. PB100 £12.95
MAX50 100HZ to 50mHZ 6 Digit LED £61.00 PB101 £17.95.

MAXS50 30KHZ to 550mHZ 6 Digit LED £106.00
BENCH PORTABLES w:: r1o

(UK c p EXPs 30p. Kits 55p)

MAX100 8 Digit LED 5HZ to 100mHZ £89.00 ITS
TF200 8 Digit LCD 10HZ to 200mHZ £158.95 (."!','!!,Bﬁ,',ll,{’,,‘}.'!"’ K
7010A 9 Digit LED 10HZ to 600mHZ £169.00 Smsu Dr\[l)l plus 3 caoHet”s Cfl:;gg
TPG0O 600mHZ Pre-Scaler for TF200 £41.00 | Yedwm Drit plus 3 collets g
2D0SPC 6 Digit 100mHZ LED buitt into 0.002 HZ Team il 30 oo £17.98
o 5.5mHZ plse gaerato B30 [ D wos  ERiES

METERS (UK post etc 75p)
;;'“" N -

KRT101 1K/ Volt 10 range pocket £4.50
ATM1/LT1 1K/ Volt 12 range pocket £5.95
NH55 2K/ Voit 10 range pocket £6.95
ATI 2K/ Volt 12 range pocket de luxe £7.95
NH56 20K /Volt 22 range pocket £10.95

YN3B0OTR 20K /Voit 19 range pocket pius hfe test

£13.95
AT1020 20K/ Vot 19 range de luxe plus hie test

£16.95
7081 50K/ Volt 36 range plus 10 amp DC £19.95

TMKS500 30K/ Voit 23 range plus 12A DC/ Cont. test
: 21.50
AT20 20K Volt 21 range de luxe plus 10A DCand 5KV
DC £21.95
AT205 50K/ Volt 21 range de tuxe plus 10A DC
4.95
7080 20K Volt 26 range large scale. 10A DC plus 5KV
AC/DC £26.95
AT2050 50K/ Volt 18 range de luxe plus hte test
£28.50
AT210 100K/ Volt 21 range de luxe 12A AC/ DC
£29.95
3B0TR 100K/ Volt 23 range plus hfe checker and
AC/DC 10 amps £34.95

CHOOSE FROM UK'’S

]
CSC @ SINCLAIR ® OPTO ELECTRONICS

i i i [ lus huge
kists of electronic equipment, speakers /_klts, PA equipment p
range ts);o:cclosssorios @ UK carriage/ packing as indicated @ Export — prices on request
@ All prices correct at 1.2.81 E & OF @ All prices include VAT

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564

v OPEN SIX DAYS S SAE
AUDIO ELECTRONICS | A WEEK ot Com,

LARGEST SELECTION
} FREE ,

CATALOGVE,
—————

etc. free on request,
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PROJECT

POLYSYNTH
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We conclude the Polysynth project with the final setting up and
alignment procedure. Design and development by Tim Orr.

ed out and found to be working then the voice boards
can be tested and aligned. When inserting or removing
the voice boards make sure that the power is always turned
off. Set up the panel as shown in Fig. 4. Insert a voice into slpt
number four with the component side facing the centre of the
machine, the copper track side facing the wooden end. Make
certain that the ICs are the correct way around, in particular
IC1,4. Turn on the power and check the £15V and -5 V rails
on the voice board. Both VCOs should be oscillating. Check
pins 4,8 and 10 for square, ramp and triangle waveforms. Next
look at IC2 pin 2 and IC3 pin 3 and check that the two
waveform selectors function properly. Also check that the
two VCO tuning pots control their respective VCO frequen-
cies. When the machine has been calibrated, these pots will
have atwo octave tuning range.
Check that the two transpose controls affect the VCO fre-
guency. Move the pitch bend lever; this will slightly change
the VCO pitch. Also check that the keyboard controls the

a ssuming that the rest of the synthesiser has been check-

pitch, although it will not yet be in tune. Test out the three
vibrato controls. Turn off the vibrato and tune the two VCOs
to the same frequency. They should slowly beat with each
other. Look at IC15 pin 5 (the top of R51). Check that the level
controls for each VCO operate correctly. Turn both of them
on. Turn on the sync switch. VCO1 should lock onto the fre-
guency of VCO2. Turn off the sync and turn off the volume to
VCO1. Select a square waveform from VCO2. Test the VCO2
MS (mark/space) contrcl pot. With the pot anticlockwise the
waveform will be square. As the pot is rotated to its central
position the square will turn into a thin pulse. Clockwise of
centre the pulse width is controlled by the mark/space
oscillator. Check out the mark/space speed and waveform
controls. Repeat for VCO1.

Select a 100 Hz ramp waveform from VCO1. Turn VCO1
level to maximum, and VCO2 level to off. Look at the VCF out-
put, 1C9 pin 1 (the left hand side of R58). The VCF frequency
pot will vary the filter cut-off frequency, and the resonance
control will vary the Q factor (Fig. 5). Press a note on the
keyboard. This will generate the ADSR sweep waveform as
shown in Fig. 2. Adjust PR3 so that with the ADSR sweep pot in
its central position there is no VCF sweep. Now rotate the

NO QUTPUT

e v

C'COPYRIGHT MODMAGS Ltd VOLTAGE AT
- 1C6 PIN 6
Fig.1 VCF frequency response.
+80mV
EFFECT OF /\—\
VARYING THE o
RESONANCE
A — HIGHQ
—BOmV

-5V

OUTPUT
iNPUT

dB LOW Q

SLOPE=—12dB/OCTAVE

EFFECT OF

VARYING THE
— CUT OFF
FREQUENCY

-
~»
FREQUENCY
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\/_/

-7V ov +7V +15V

Fig.2 Waveforms associated with the ADSR sweep potentiometer.

ADSR sweep pot anticlockwise. When the note is pressed it
should be possible to get a filter sweep that sounds like a
‘DOW’ noise. In the clockwise position the sound is a ‘'WAH’.
Check out the VCF ADSR controls. They should behave as
shown in Fig. 3. Also test the TRACK switch. This will genef&

27



A D
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ADSR e
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+6V ON ON
KEYBOARD
GATE
OFF OFF OFF
A B
oV
Fig-3 ADSR operation.

fast time-constants at the top end of the keyboard and slower
ones at the bottom end. Now check out the VCF TRACK
switch. Turn it on and play notes up and down the keyboard.
The shape of the waveform at the VCF output will remain
roughly the same as the frequency varies. But with the VCF
TRACK off, the high notes will be sinusoidal, but the low notes
will contain a strong harmonic content. Turn the VCF TRACK
?vlvitch on. Turn up the noise level to test that it makes it to the
ilter.

The next and last section is the VCA. Turn off both the
VCOs, the noise source and the VCF sweep. Set up the VCA
ADSR as shown in Fig. 4. Press a note on the keyboard. This will
start the ADSR which generates a fast envelope contour, caus-
ing a click at the VCA output, IC8 pin 5. Adjust PR1 until this
click reaches aminimum . Turn on VCO1 so that the VCA has a
signal to modulate. Test the VCA ADSR controls and the
TRACK switch. When the note is released and the ADSR
waveform has decayed away the output of the VCA will die
away completely. Turn the ADSR/CONT switch to CONT. The
sound will return and will be unaffected by the VCA ADSR.
Now turn the relevant voice ON/OFF switch to OFF. The voice
will now be off.

This concludes the initial alignment and debugging of the
voice. Repeat all of this process for voices 3,2 and 1 until all
four voices are plugged in and working. Allow the machine to
‘burnin’ for 24 to 48 hours, then retest all the functions.

The next section deals with aligning the VCF and VCOs for
frequency and tuning.

BN
Py
RN
AN

Fig.5 VCF response. From top to bottom: high frequency, high Q (resonance
control clockwise); low frequency, high Q; high frequency, low Q (resonance
control anticlockwise); low frequency, low Q.

BUYLINES

Powertran Electronics can supply a complete kit of parts for each op-
tion of the Transcendent Polysynth.

1voice £320
2voices £368
3 voices £464

4 voice expansionkit  £295
All prices are exclusive of VAT. Powertran Electronics, Portway In-
dustrial Estate, Andover, Hants SP10 3NM.

CONTROL+VCO VCF ~v—VCA— VOICES —m—————
N RNV ] NN N2 MW W W
A A AN NN AN AN/ AN
NN I A VN AP A I I 2N 7N T
I AT N AN AN B AN AN IR/AN AR
\/\ ME LEVEL VIBRATD ;’:“AT:: HMESONANCE o o vcoe vCcoR vco g vcoa
( NN BN Tl a |l o
AT o Al B A A AN A S .
J"L\/\ N ran MSs o8e LEVEL DEPTH SWEEP s S DN o o -
) i
T P I N N ’ E : °
AN S EEe2ANT IR ANNEEAN IRVAN
- e S s A e
R
TRACK TRAGK |“"°" “3

[~ ™TcH BEND

Fig.4 Front panel control positions for setting up procedure.
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Pitch Spread

The pitch spread adjustment is very sensitive, but in order
to obtain a musically useful synthesiser it must be properly set
up. When two or more VCOs are being controlled from the
keyboard it is imperative that they track. If they do not then
objectionable frequency beating will occur as the keyboard
pitch is altered. The Polysynth can have up to 16 VCOs in
operation at once and so the pitch adjustment must be spot
on. The VCOs have an exponential transfer function, which is
musically very useful. It enables linear voltage changes from
the keyboard to generate musical intervals from the VCOs.
Also you can transpose VCO1 relative to VCO2. This relative
tuning is maintained as the VCO pair is moved in pitch by the
keyboard voltage.

This is a very powerful feature of the music synthesiser
but it relies on the transfer function of all the VCOs being a
perfect exponential curve. If one VCO deviates from this
curve then it will never track with the other VCOs. If all the
VCOs have the same curve but it is not an exact exponential
then they will not track when transposed (VCO1 relative to
VCO2)or when played in the polyphonic mode. If all the VCOs
have exactly the same true exponential curve and yet the
digital pitch generator has significant errors thenthe VCOs will
not track in the polyphonic mode. However, if all these pro-
blems are properly resolved then you end up with a
marvellous polyphonic music synthesiser. Figure 7 shows the
VCO transfer function on a log/lin graph . Here a perfect ex-
ponential is shown as a straight line. The VCOs tend to go flat
at high frequencies, which is caused by the accumulation of
timing errors in the oscillator plus the effect of bulk resistance
in the exponentiating transistor. However, the CEM3340 has a
high frequency tracking adjustment to improve the top end
tuning.

FREQUENCY
IN Hz
{LINEAR SCALE)

600

3V

VOLTAGE CONTROL (LINEAR SCALE) 8001—

Fig.6 Exponential transfer function )
i 400
of a musical VCO. FREQUENCY
(LOG SCALE)

200

100

50

v

PROJECT : Polysynth

VCO Pitch Spread Adjustment

Turn the unit on and let it warm up for 10 minutes. The
digital pitch generator must be working properly with a resolu-
tion of about 10 bits. If it cannot obtain this accuracy then it
will not be possible to align the VCOs. Look at the VCF output
(the left hand side of R58). Turn off VCO2 and select a
sawtooth from VCO1. Turn all high frequency track presets
(PR5,6) anticlockwise (this turns them off). Select one-voice
operation and remove all modulations and sweeps. Turn off
the sync. Set the VCF to maximum frequency and resonance
to minimum. Play the bottom note on the keyboard and bias
the VCO to 100 Hz. Now play the note one octave up. It should
shift the VCO by an octave, but it won't! This is because the
pitch spread trim is wrong. The pitch spread trim for VCOT1 is
PR9. Turning it clockwise gives more VCO octaves per
keyboard octave; it gives the VCO a sharper tuning. Turning it
anticlockwise gives less VCO octaves per keyboard octave; it
gives the VCO a flatter tuning. So if VCOT1 is sharp one octave
up turn PR anticlockwise.However, adjusting the preset also
alters the bottom note. This makes the tuning of the VCOs
rather difficult unless you have a good musical ear. If you are
blessed with this then it is possible to tune the VCO by playing
scales or octaves, listening to the VCO output and making
suitable changestothe preset.

For those who were born with tin ears a more technical ap-
proach should be employed. A frequency meter can be used
to set the VCOs to give ‘almost’ octave intervals. As the fre-
quency meter gate is asynchronous to the VCO then the
reading will be slightly different every time. A frequency
meter with a 1S gate will give 1 Hz accuracy for a 100 Hz
signal. A10 S gate will give 0.1 Hz accuracy but10 S is a long
time to wait for two gate periods (20 S). A frequency meter is
useful to give you the tuning to within a fraction of a percent.

<«—- VCO WITH CORRECT PITCH SPREAD

VCO WITH INCORRECT PITCH SPREAD
VCO GOES SHARP WITH INCREASING PITCH

C COPYRIGHT MODMAGS Ltd

\ TENDENCY TO GO FLAT AT HIGH
FREQUENCIES (EXAGGERATED)

VCO WITH INCORRECT PITCH SPREAD

] | |

0.0

Fig.7 Pitch spread details.
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The best method is to tune the VCOs relative to a fixed
tone. | use a crystal oscillator divided down to 400 Hz. You can
mix this with the VCO output so that you can hear the beats, or
even better you can display the two frequencies on a dual
beam oscilloscope.

Oscilloscope Method

Display the 400 Hz fixed reference squarewave on one
beam and sync from it. Display the VCO to be aligned on the
other beam. Press the bottom note on the keyboard and set
the VCO to 100 Hz. The VCO output will remain almost sta-
tionary relative to the reference squarewave. It will drift slow-
ly to the left or to the right, which should be corrected by fine
tuning the VCO. Play a note one octave up and adjust the PR9
preset so that the VCO output is stationary (ie 200 Hz) relative
to the reference signal. Now go back to the bottom note. The
pitch of this will'have been changed by PR9, and so retune the
VCO (to 100 Hz) with the fine tuning pot. Repeat the process
again and again until the VCO interval converges to one oc-
tave. When altering PRI it is best to overcorrect as you will
then converge more rapidly. Now the tuning can be more fine-
ly set up by repeating the process for higher octaves. When
finally set up the VCO output will be almost static relative to
the reference tone on all five octave notes. Best results are ob-
tained by tuning the VCO to be static relative to the reference
tone at the top end of the keyboard. In fact when tuning up a
synthesiser, musicians always tune up the VCOs for unison at

* the top of the keyboard. Then any pitch spread errors will
cause minimum beat frequencies. Tuning the VCOs at the bot-
tom of the keyboard generates maximum beats.

Repeat the entire tuning process for VCO2 using PR8 to
adjust the pitch spread. Then tune the other voices. If all the
VCOs track relative to a fixed reference then they will track
with each other. Select one-voice mode, using both VCOs.
Turn on all four voices and press the top note on the keyboard.
Tune all the VCOs to 1600 Hz so that they are slowly beating
together (a total of eight VCOs). Now play the lower notes
down the keyboard. If the VCOs track then they will continue
to slowly beat. The pitch spread tuning should be such that
over the keyboard’s range the beat rate does not exceed 1 to 2
Hz. If the VCOs track properly the synthesiser can now be swit-
ched to four voice polyphonic operation.

Octave Transpose Switch

Set the octave transpose switch to 0. Tune a VCO to 200
Hz so that it slowly beats with the reference 400 Hz. Turn the
octave transpose switch to +1 and adjust the preset (PR3 on
board PS5) for an exact one-octave increase. Now set the
switch to —1 and adjust the other preset (PR2 on board PS5)
for an exact one-octave decrease. Set the number of voices to
one, the octave transpose to 0 and turn on and tune all eight
VCOs to be in unison. Now try the effect of the transpose
switch and pot. All the VCOs should be transposed without a
significant or objectionable increase in the beat rate. If the
beat rate does become objectionable it will be because of an
inaccurate transposition in one or more of the VCOs. This is
due to the mismatch of resistor pairs R117/R113 or R112/R76
on the voice board, which should be matched to 0.01% for op-
timum results.

T0A/600Vm 8Op | 4023 22p | 7448 85p | 74192/3 50p | BC549 12p | TIP358  200p
30A/600vmi00p | 40248 55p | 7247 sop | 74194 70p | BC557/8 1ap | TIP36A  200p
ol A I 1l
T2 5 74196 7 P 8
62 NAYLOR ROAD, voLrage 2P | 4028 7op | 1329 . 1% 74197 4:,',’ BCY71/2  18p | 1ipaza sg:
_ Tel: 01-44 REGULATORS | 4029 90p | 7454 10p | 74198 1zop | 0115 58P | TiP2gss 70
Prices mclude VAT. Add 35p P&P 7805 73: 4030 56p | 7460 13p | 74199 sop | BD121/3  7Bp | TIP3055 w30p
Access cards sccepted, mimimum £3 order. 15 7 4035 1 7470 BD124 81p | ZTX107/8 12
7818/24 . 70p | 4041 8oy | 247 1o | TRANsISTORS | 8D131/2 aop | Zixi0s'° 13B
g oy s | e e 2, B 0 | I B L) Simn b
$ /250V DPDT 12p | LM3909N  75p 7912/15  Bop | 2043’ 9 | j.%a w25p | AC128 20p P 302/3 18p
OGGLE 3A/250V DPDT 35p mEcgétisSP 133: 7918724  80p 484; 1::: 7475 *25p | AC153 25p g;:;g & ZTX304 23p
CERAMIC CAP (50V) OPTO/ 7476 30p | AC176 22 ZT1X500/1  15p
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VCO Bias

Set the transpose pot and switch to maximum. Set all the
tuning pots to maximum and play the top note on the
keyboard. Adjust PR4 (for VCO1) and PR7 (for VCO2) on each
voice board for a VCO pitch of 4 kHz. This is the maximum fre-
quency of operation for the machine.

VCF Bias

Select one-voice operation. Tune all the VCO1s to 400 Hz
(ramp waveform). Turn on the VCF TRACK switch. Set the AD-
SR SWEEP pot to off and the VCF frequency pot to its central
position. Turn the resonance control to maximum. Adjust PR2
so that the VCF rings with the eighth harmonic of the ramp
(3200 Hz). Repeat this for the other voices. Now try altering the
filter frequency. The VCF on each voice should generate the
same tone.

HF Track

Set the bottom note of the'’keyboard to 200 Hz and tune it
against the 400 Hz reference note. Now play the top note (3200
Hz). The VCO may have gone slightly flat in which case adjust
the HF TRACK preset to restore the high frequency tuning.
Repeat this for every VCO. The Curtis data sheet recommends
aligning the HF tracking at 10 kHz. This is, however, outside
the tuning range of the Polysynth. At 4 kHz (the maximum fre-
quency of the machine) it may not be necessary to use the HF
track. The HF presets are PR9 for VCO1 and PR6 for VCO?2.

PROJECT : Polysynth

Drift
Both the absolute frequency and the pitch spread drift

with time and temperature. There is a turn-on drift caused by
the warming up of the VCO chips and the power supply. The

. —5 Vrail will change slightly as it warms up and this causes a

frequency and pitch spread change. The same is true for the +
15 V rails but to a lesser extent. The VCO bank should be final-
ly aligned after the chips have been burnt in for 24 hours and
after the unit has been powered up for at least 10 minutes.

Long-term drift is caused by the ageing of the ICs and
precision components and the voltage references in the power
supplies. This will probably necessitate slight recalibration of
the unit every six to twelve months.

Portamento

The portamento circuits are designed to generate virtual-
ly zero voltage change between input and output at all por-
tamento speeds. If eight voices are set up to play in unison
they will track over the keyboard range when the portamento
is set to fast or slow. On the slow setting, a full-range keyboard
transition will take place about 2 S.

Set the synthesiser up for four voice operation and tune
up the voices on the top note. Now with the portamento slow
{anticlockwise) play a four-note chord in the bottom octave.
The four VCOs will shoot off from the top note and zoom
down and land exactly on the chord. Lots of wild sounds can
be generated using this polyphonic portamento facility. ETI

Inflation has been working its magic on ETI's bank account,
pushing up the cost of an annual subscription a trifle to £11. \§
Christmas and the January sales conspire to deplete one’s goid
reserves. Ever-conscious of this phenomenon of modem society
{we’'re all skint, too) we’re making you an offer you can’t

refuse.

Until February 28th, the subscription fee will be slashed to a

mere £9.95.

To take advantage of this unrepeatable offer, send your cheque or PO

(made payable to Modmags Ltd) NOW direct to:

ETI Subscriptions,
Modmags Ltd,

145 Charing Cross Road,
London WC2H OEE.

Special offer closes on February 28th.
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£ 395

incl.VAT& P&P

'MICRON' may sound small - but we all know that it's much larger than an atom!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point in personal computing. We've taken a full O0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
{as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel

Lsur'e that you'll be convinced that we've produced an excellent product. J
rOFULLY BUILT, TESTED AND CASED. N f SOFTWARE \
© 6502 BASED MICROCOMPUTER. O 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
© 8K RAM. O INTEGER AND REAL NUMBERS.
© 32 PARALLEL I/0 LINES. O INTEGER AND REAL ARRAYS.
© 2 TTL SERIAL I/O LINES. © INTRINSIC FUNCTIONS: ABS, INT, RND
©1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
© 300 / 2400 BAUD FILENAMED CASS. INTERFACE.||© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. O DUMP AND LOAD PROGRAMS.
© 71 KEY ASCII KEYBOARD, INCLUDING NUMERIC O PROGRAM EDITING COMMAND.
KEYPAD. © STRING FUNCTION FOR TEXT I/O.
\ © POWER SUPPLY INCLUDED. ) © BASIC CAN CALL MACHINE CODE SUB-
ROUTINE.
© USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
© XBUG.
COMPUTER SYSTEMS LIMITED C DATA CASSETTE FILE HANDLING IN BASICJ
Forehill Works

Forehill Ely Cambs England rel: 3533633
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microtan 6

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 1/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 1/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler {translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
{as used on Micron), which accepts Microtan and Tanex, or our systenm rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial 1/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.
(AIM 65, KIM 1, SIM 1 USERS '
’ , — READ ON! . . . .
i} Please underline the information required.
We h duced a T.V. i f 1 i impl
e have produced a 7.V. interface module which simply AIM T.V. INTERFACE. MICROTAN SYSTEM.
connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! Of even NAME :
more interest will be our Buffer module, which allows
you to expand into our system rack, giving you access ADDRESS:
\fo the full range of Microtan modules. -

PLEASE ENCLOSE 12p STAMP., THANK YOU.
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lan Graham reports on the next
flight to Jupiter in 1984, the latest
news of Ariane and developments
in the Soviet Soyuz programme.

and a spacecraft will emerge on its way to Jupiter. Three and

a half years later the Calileo probe will begin its descent to
the Jovian surface. The spacecraft is to be built by the Hughes
Aircraft Company. It will be based on the design used during the
Pioneer Venus planetary multiprobe programme in 1978. It will
comprise two components — the probe itself and the probe
carrier. 10 days before Jupiter encounter the two components
separate. The probe is sent on its way to the planet. As it
descends through the atmosphere it will transmit data to the
carrierwhich will relay the data back to Earth across 560 million
miles.

NASA’s Galileo programme is named after the founder of
experimental physics and astronomy who discovered four of
Jupiter's 13 known moons in the early seventeenth century. The
probe’s seven experiments are designed to investigate the
planet’s atmosphere, magnetic field, satellites and radiation
belts. The mission also includes a Jupiter orbiter, built by the Jet
Propulsion Laboratories (JPL) in California. The orbiter will take
close-up photographs of the planet and its satellites.

Originally the orbiter and carrier/probe were to be
faunched during a single shuttle flight using a common Inertial
Upper Stage (1US). However, shuttle programme delays have
meant postponing the launch from 1982 to 1984 and separating
the mission into two different launches.

I n March 1984 the space shuttle cargo bay doors will open

34

7/

¢/ ASTROLOGUE

March, April, . . . Blast-Off

Talking of the Space Shuttle — how are preparations for
the first flight going? The orbiter has now been attached to the
external tank. If all goes well (always a dangerous thing to say
where the shuttle is concerned) the system interfaces will be
checked out and then the shuttle/external tank assembly will be
moved to launch pad 39A where it will undergo a pre-flight
engine trial burn before the launch itself. Plans still call for a
March 14th launch. Any further delays will undoubtedly push
the big day back.

European News

I reported in ETI January that the Ariane rocket crash was
due to vibration in the first stage engine. Two high frequency
phenomena have been identified. One in the 2300 Hz band has
been rectified. The other at 2700 Hz still needs some work. In
view of that the third flight test will probably take place in june
1981 and the fourth will follow in the Autumn of the same year.
If the programme is not delayed any further, ESA will still be
able to meet its commitments to launch scientific and
telecommunications satellites in late 1981 and 1982. Despite
the extra expenditure involved in rectifying the engine faults,
the programme will remain within the overall financial
envelope fixed at its outset. A 20% margin was built in for
unexpected contingencies.

Spacelab

The American and European payload specialists who will
crew Spacelab are undergoing training at the Centre National
D’Etudes Spatiales (CNES) at Toulouse and at the CNRS
Laboratoire D’Astronomie Spatiale (LAS) at Marseilles in
preparation for the first mission.
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O. Garriot, B. Parker mission specialist selected by
NASA.

. NASA payload specialists (one
of whom will be selected for

the first mission).

M. Lampton, B. Lichtenberg

Dr. U. Merbold, C. Nicollier,
Dr. W. Ockels . ESA payload specialists (one of
whom will be selected for the

first mission).

. responsible for the co-
ordination and training of the
ESA and NASA Spacelab crews
respectively.

When the 11 French experiments for the first flight have
been built and tested, they will be delivered to ESA at the
Toulouse Space Centre and sent to NASA for a final check and
integration with Spacelab. If all goes to plan, the first Spacelab
payload will be launched in june 1983.

D. Frimount, C. Lewis

Soyuz T3 .

The successful completion of the latest Soyuz/Salyut
mission involved the use of a new spacecraft design, refurning
the crew to its full complement of three men. The last three-man
Soyuz craft flew in1971. At the end of the record-breaking flight
(the crew spent 24 days in space) an air valve failed during re-
entry. As crews did not carry spacesuits, the Soyuz 11 crew died
during the rapid depressurisation of the spacecraft. The landing
continued under automatic control.

There was some Press speculation at the time that the
deaths were due to the debilitating effects of long spaceflights,
perhaps weakening cosmonauts to the point where they could
not withstand the sudden exposure to G forces during re-entry.
However, NASA was able to verify the Soviet accident report, to
which they insisted on access before the joint Apollo-Soyuz
mission. Hardware modifications tested on Cosmos 496 and 573
and implemented on Soyuz 12 included an improved valve
system. Crews began to carry spacesuits with a direct oxygen
supply. These changes took up so much space that the crew had
to be reduced to two men.

HIGH GAIN
S BAND
ANTENNA

EQUIPMENT
SHELF

i
LOUVERS

Fig.1 Structural details of the Galileo probe carrier. The conical probe
hangs underneath.
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SPACECRAFT LAUNCH
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SPACECRAFT ORIENTATION ATTITUDE

PROBE SEPARATION JUPITER

PROBE SEPARATION
100 DAYS BEFORE
ENCOUNTER

/

CARRIER

PROBE DESCENDS THRU ATMOSPHERE AND

RETURNS REAL TIME DATA VIA CARRIER
560 MILLION MILES (896 MILLION KM} TO EARTH

Fig.2 Flight plan of the Galileo Jupiter exploration mission. Unlike the
spectacular Voyager and Pioneer fly-bys, the Galileo probe will actually
enter the Jovian atmosphere and send data back to Earth via its carrier
spacecraft.

JUPITER ENCOUNTER
AUGUST 1987

The new Soyuz T3 spacecraft is the same size and weight as
the older design but it incorporates smaller, lighter
components. New features include an on-board computer, new
life support system, new orbital manoeuvring system and a new
pressure suit. The first three Soyuz T3 crewmen (Kizim,
Makarov and Strekalov) carried out several experiments in the
Salyut 6 space station between November 28th and December
11th, including making the first hologram in orbit.

SHORTS

Ireland has become the eleventh member of the
European Space Agency (ESA). Although Ireland signed
the convention which brought ESA into being in
December 1975, its application was not ratified until
December 1980. Ireland’s contribution to ESA comes to
0.54% of the total budget. In addition, Ireland
participates in the remote sensing programme and in the
Ariane production programme for the promotional series
of six launches.

The International Maritime Satellite Organisation
(INMARSAT) is to lease two MARECS satellites (MARECS
A and B) from ESA in 1982. The deal will be worth about
65 million dollars and represents part of INMARSAT's
new worldwide maritime telecommunications service
for the international shipping community. MARECS A will
be placed over the Atlantic ocean and MARECS B over
either the Indian or Pacific ocean. The advantage of the
MARECS system is its flexibility, in that MARECS
satellites can, during their lifetime, be moved from one
ocean area to another. Each satellite has a capacity of
approximately 50 channels and will provide direct
connections to subscribers on both telephony and telex
and will also enable shiptoshore search and rescue
messages to be relayed quickly.
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STERED CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record/play back printed board assem-
bly. Supplied as one complete unit for
horizontal installation into cabinet or
console of own choice. Brand new, ready
built and tested. Features: Pause, con-
trol, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual record, level controls, secondary
inputs for twin microphones. Input Sen-
sitivity: 6 MV (with level control set at
max). input Impedance: 47 kOhms.
Output Level: To both left and right hand
channels 150 MV. Dutput impedance:
< 10k. Signal to noise ratio: 45 dB
nominal. Power Supply Requirements:
12V AC at 300M/A. Connections: All
connections to the unit are via a wander
lead terminated with a nine pin plug
(socket provided). Dimensions: Top
panel — 11%in x 6%in. Mechanism fits
through a cut out 5%in x 10%zin. Clear-
ance required under top panel 2%in.
Supplied complete with circuit diagram
etc. Price £30.50 pius £2.50 postage
and packing. Suitable mains 12-volt
transformer, £3.00.

6 piano type keys

NEW RANGE QUALITY POWER
LOUDSPEAKERS (15°°, 12°" and 8").
These loudspeakers are ideal for both hi-fi
and disco applications. Both the 12’ and
15" units have heavy duty die-cast chassis
and aluminium centre domes. All three units
have white speaker cones and are fitted with
attractive cast aluminium (ground finish)
fixing escutcheons.

Specification and Price: —

15’ 100 watt. Impedance 8ohm.
50 oz. magnet. 2 aluminium voice coil.
Resonant Frequency 20Hz. Frequency Res-
ponse to 2.5KHz. Sensitivity 97dB. Price
€32 each. £2.00 Packing and Carriage
each,

12" 100 watt. Impedance 8 ohm. 50 oz. magnet. 2'’ aluminium voice coil.
Resonamt frequency 25Hz. Frequency Response to 4KHz, Sensitivity 95dB. Price
£23.70 sach. £2.00 Packing and Carriage each.

8’ 50 watt. impedance 8 ohm. 20 oz. magnet. 1"’ aluminium voice coil. Resonant
Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Price £8.90 sach.
£1.00 Packing and Carriage each.

PIEZD ELECTRIC TWEETERS — MOTORDLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion level
than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH

TWEETER. Type ‘A’ 3in round with removable

9) wire mesh. ldeal for bookshelf hi-fi
speakers. Price (Type ‘A’) £3.45 each.
Type ‘B’ 3'2in super horn. For general
purpose speakers disco and PA sys-
tems, etc. Price £4.35 sach.

) Type ‘'C’ 2in x 5in wide dispersion

horn. For hi-fi systems and quality disco

etc. Price £5.45 each.

Type ‘D’ 2in x 6in wide dispersion

horn. Frequency response extending

down to mid-range (2000 c/s) suitable

for hi-fi systems and quality disco. Price

£6.90 each.

Post and Packing, all types, 15p each

(or SAE for Piezo leaflets).

<

Type 'C’

Type 'D’

B.K. ELECTRONICS

A PERSONAL SERVICE FROM

3ot B.K. ELECTRONICS th
A SOUND CHOICE

* PROMPT DELIVERY % PRICES INCLUDE V.A.T. * AMPLE STOCKS
A SMALL EXPANDING COMPANY

-~

GEC AM/FM STEREDO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre. Supplied as two separate built
and tested units which are easily wired
together. Note: Circuit diagram and
interconnecting wiring diagrams sup-
plied. Rotary Controls: Tuning, on/off
volume, balance, treble, bass. Push-
button controls: Mono, Tape. Disc.,
AFC, FM (VHF), LW. MW, SW. Power
Output: 7 watts RMS per channel, at
better than 2% THD into 8 ohms. 10

watts speech and music. Frequency’

Response: 60Hz-20kHz within * 3dB.

sgggar

Tape Sensitivity: Output — typically
150 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (cer-
amic cartridge). Radio: FM (VHF),
87.5MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
5.8BMHz — 16MHz. Size: Tuner —
2%in x 15in x 7%z in approx. Power
amplifier — 2in x 7%2in x 4%zin approx.
240V AC operation. Supplied complete
with fuses. knobs and pushbuttons, and
LED stereo beacon indicator. Price
£23.50 pius £2.50 postage and pack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT10 stereo magnetic cartridge.

* 'S’ shaped tone arm.

* Belt driven.

* Full size 12in platter.

* Precision calibrated counterbalance
weight (0-3 grms.)

* Anti-skate (bias) device. Nylon thread
weight. -

* Damped cueing lever.

* 240V AC operation, (50Hz).

* Cut-out template supplied.

Size — 12%in x 1.5%in (approx).

Price £28.50 plus £2.50 postage and
packing. '

COPPER LAMINATED PRINTED
CIRCUIT BDARD (single sided).
Paxoline based type. Size 15%'' X
12%". Brand new. Still shiny and
bright. £1.25 per sheet. Post free.

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
Ideal for Fire or Burglar Alarm Systems

* Responds to normally open or closed

switches (or smoke detectors etc )

+ Complete with an internal EXIDE lead acid
accumulator {dry charged) as a back-up for

mains failure. This 15 trickle charged

* 6v-2 amp output for Fire/Burglar alarm,

etc

* Re-set button for silencing Fire/Burglar

alarm,

* Internal buzzer which sounds if re-set button
if pressed until initiating switch 1s cleared.
* Wall mounting, complete with red case,

approx. 11" x 72" x 4",
* 240v AC operation.

Price £18.50 + £3 postage and packing

LOUDSPEAKER

High quality full range 8'’ loudspeaker.
15 watts RMS 8 ohm. Rolled surround.
with aluminium certre dome.

Price £3.75 each + 75p Postage and
Packing each.

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY »

* SAE for current lists. % Official orders welcome. # All prices include VAT. % Mail order only. % All items packed (where applicable) in special

% energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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electronics today international

OOK SERVICE

How to order; Make cheques payable to ET! Book Service. Payment in sterling only please. Orders shoulq be sent to: ET'I Book Se'rvice,
Modmags Sales Office, 145 Charing Cross Road, London WC2. All prices include P &P. Prices may be subject to change without notice.

Beginners Guide to Electronics Squires f4.25 Logic Design Projects Using Standard ICs J. Wakerly £7.25
Beginners Guide to Transistors Reddihough £4.25 Pratical Digital Design Using ICs J. Greenfield £16.00
Beginners Guide to Integrated Circuits Sinclair £4.25 Designing With TTL Integrated Circuits Texas Instruments £9.60
Understanding Electronic Circuits Sinclair £5.10 How To Use IC Circuit Logic Elements J. Streater £4.85
Understanding Electronic Components Sinclair £5.10 110 COSMOS Digital IC Projects for the Home Constructor
Beginners Guide to Radio King £4.25 R. M. Marston £4.95

Understanding CMOS Integrated Circuits R. Melen £4.60

Beginners Guide to Audio Sinclair £4.25
MOS Digital ICs G. Fiynn £5.25

Understanding Electronics, Warring £4.90

COOKBOOKS

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.65

The Oscilloscope In Use Sinclair £4.00
Working with the Oscilloscope A. Saunders £4.60
Servicing with the Oscilloscope A. King £7.50

ﬁd%‘ég‘o?( E::l:(tég.% £10.00 Redio Television and Audio Test Instruments King £8.30
ITL Cookbook £7.55

The Basic Cook £4.00

IC Converter Cookbook £9.50 OP- AM PS

Master IC Cookbook Hallmark £7.46

Applications of Opera_tiona| Ampliﬁers Graeme (Burr Brown) £8.456
APPLI c AT'ONS v » "IR‘I'DMO'phz;;:g:?‘g\phﬁer Projects for the Home Constructor
Fire and Theft Security Systems B. Weis £2.15 Designing With Operational Amplifiers Burr Brown £19.65

How To Build Electronic Kits Chapel £3.25 Operetional Amplifiers Design and Applications G. Tobery (Burr Brown}
110 Electronic Alarm Projects R.M. Marston £4.95 £7.80

110 Semiconductor Projects for the Home Constructor R. M. Marston
£4.95

110 Int ircuit Projects for the Hi structor R. M. M

il egrated Circuit Proj or the Home Constructor arston COMMUNl C AT' ONS
110 Thyristor Projectors Using SCRs R. M Marston £4.95
110 Wave Form Generetor Projects R. M. Marston £4.9%5

COMPUTING & MICROPROCESSORS

What is a Mircroprocessor? 2 cassette tapes plus 8 72-page book £10.00
Beginners Guide to Computers and Microprocessors with Projects
C. Adams £6.05

BASIC Computer Games Ah| £6.06

BASIC for Home Computers A seif-teaching guide B. Albrecht £6.60
Illustrating BASIC D. Alcock £4.25

Communication Systems Intro To Signals & Noise B. Carison £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £25.00
Principles of Communication Systems H. Taub £8.40

Introduction to Digitel Filtering Bogner £10.60

Troubleshooting to Microprocessors and Digital Logic Goodman £5.90 Transistor Circuit Design Texas instruments £10.00

Z-80 Microcomgutar Hangbook W. Bayr(‘jen f?_75 9 Foundations of Wireless Electronics M. G. Scroggie £6.10
How to Program Microcomputers W. Barden £7.25 Electronic Circuit Design Handbook 4th Edition £16.75
Introduction to Microcomputers and Microprocessors Master Guide to Electronic Circuits Adams £9.25

A. Barna £9.50
Microprocessors in Instruments and Control R. J Bibbero £13.10

Basic BASIC .. S. Coan £7.40
Advanced BASIC J. . Coan £6.40 REFERENCE

Getting Acquainted with Microprocessors L. Frenzel £7.25 f :

Beginners Guide to Microprocessors C. M. Gilmore £4.90 E::g:g::g E:ﬁl‘:?rzntf&rexcechgllr £(3E %4) L. W. Turner £38.00

1w1'Th_ings to do with Your Personal Computer Sawusch £6.00 Electronic Diagrams M. A. Colwell £3.40 '

Beginning BASIC R. E. Gosiing £4.75 . Intemational Transistor Selctor 7. D. Towers New update £10.70

Microprocessor Programming for Computer Hobbyists N. Graham £7.15 Intemnational FET Selector T. D. Towers New update £4.60

M!nlprocessors from Calculators to Computers Heiserman £5.3% Intemational Op-Amp Linear IC Selector Towers £8.00

Xllcrgco_mputers. m‘c"’p{f"cmrs' Hardware, Software and Intemational Microprocessor Selector {NEW) Towers £16.00
pplications J. L. Hiburn £17.40 Radio, TV and Audio Technical Reference Amos £37.00

BASIC Programming J. G. Kemeny £8.20

Microprocessor Systems Design E. Klingman £17.65

Intro to Microprocessors Leventhal £11.00

Microprocessor — Technology, Architecture & Applications
D. R. McGlynn £11.30 " " —
Interactive Computing with BASIC Monro £4.35 Electronic Fauit Diagnosis Sinclair £4.00
BASIC with Style P. Nagin £4.50 Integrated Electronics J. Milman £8.20

Software Design for Microcomputers Ogdin £8.85 Practical Solid State DC Supplies T. D. Towers £6,50
Micmcomput'egransignI Ogdl‘r)w t;:sem e Practical Triac/SCR Projects for the Experimenter R. Fox £2.35

Microcomputer Base Design Peatman £6.10 Printed Circuit Assembly Hughes & Colweil £3.40
Hands on BASIC with a PET Peckham £10.50
Complete Microcomputer Systems Handbook £8.75

Software Gourmet Guide and Cookbook Scelbi £9.20 llen behin ?

8080 Software Gourmet Guide and Cookbook £9.20 Falien be . ind recent advances

M?A t?Bugbook: Microcomputer Interfacing & Programming Just starting out?

gmm%’gvsgﬁm Design Tius £7.60 Need a decent reference book?
Pratical Programs & Games in BASIC Tracton £6.65 El i i

How to Design, Build and Program Your own Working Computer I BOOk SBI’VICG prowdes an €asy

System £7.10 way of getting your hands

Your Own Computer Waite £2.25
Qﬂicroprocessor/ Microprogramming Handbook Ward £6.20

on the right title.

_/ . _J
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RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES

2716 bvRail  £9-50
2716 3 Rail  £8-50
2708 450NS  £4-50
2708 ExEquip £2-25

4116 200NS 16KX1DYN. B8for£19-95
2114L-3 300NS 1KX4 ST.  8for£22-50
2102L-3 650NS 1KX1 ST. 8forf 5-50

TMS4030JL 300NS4KX1 DYN B8forf 9-95

All devices full spec. and guaranteed. Bulk enquiries welcome.

+ CAR

£235 ; 537

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCIl keyboard
and printer for data 1/ 0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
, punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order

Options: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

Superb professional fully enclosed, made for the
G.P.0. to the highest standard, offered ata

£325 ; A1

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300, (30 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run-
ning, fotm feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work-
ing order. Limited quantity

ONDA

t, mi
k now test equipment,
In stoc e, 500

s, tools, component )
ment, 1.C.'s, V.D.U'S sub-assemblies

transformers, power s!
equip! C

transistors, microswitches,
other stock lines.
displayed below: 1

0
croprocessors, teletypes,

Just a mere fracti
00’s of bargains for callers.

A RDA

,sig. gen’s, motors, perip!
p%s, variacs, keyboards,

on of our vast range, Is

heral

+ thousands of

DOP P » A
DEQO U

i CONNECT
|DIRECTTO
YOUR MICRO

| Made by the "BALL MIRATEL" CORPORATION USA;
- the CD12 is a self contained, mains powered chassis
professional monitor. All controls are inbuilt on a
single PCB with exception of the brightness control
which can be brought out for external use. Many
, features such as composite video, guoted bandwidth
i of 19 Mhz, superb linearity and definition make this a
| rgustdfor any l\:lg:RO‘/’CC'{V application.
" Brand new and boxed only
+ carriage £7.50 + VAT. £97.50

Input harness, brightness potand connector £2.50
+ VAT Dimensions 9"H x 11D x 1i'W

[ HURRY WHILE STOCKS LAST

TODAY

fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.0O.
grey and although believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 16D x 6%"'H x 14%"'W

: U : 10 »
O DD
*12HOUR
* ALARM
*50/60HZ

The same module as used in most ALARM/CLOCK
radios today, the only difference is our price! All
electronics are mounted on a PCB measuring only
3’ x 13" and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output efc.

Supplied brand new with fuil data only

Suitable transformer £1.75. £525
OND DR
RAB BA

Amazing value mixed semiconductors, include

transistors, digitel, linear |.C.’s, triacs, diodes, bndge

recs. etc. etc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS£5.16

[}

Keep your equipment Cool and Reliable with our tested ex-equipment
"Muffin Fans” almost silent running and easily mounted. Available in
two voltages. 110 V.A.C. £5.05+pp 90p OR 240v A.C. £6.35+pp
30p DIMENSIONS 43 x 43 x 13 .

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of |.C.’s, Transistors,
Relays, Cap’s., P.C.B.’s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

2.5%s £ 4.75+pp £1.25 5kis £ 6.75+pp £1.80
10%ds £11.75+pp £2.25  20kis £19.99+pp £4.75

Zock SOFTY

| EPROM BLOWER
| Software  development  system
invaluable tool for designers, hobby-,
ists, etc. Enables open heart surgery
on 2716, 2708 etc. Blows, copies,
reads EPROMS or emulates
EPROM/ROM/RAM in situ whilst
displaying contents on domestic TV
receiver. Many other features. £115
+ carr. + VAT. Optional 2716, 2716
Function Card £40 + VAT. PSU £20
+ £1.50 carr. + VAT,
Write or phone for more details.

BRAND NEW PCB organised asa 3K x
8 page memory with 2 4 socketed 2102-L
650ns Rams, 4 Eprom Sockets and 16
TTL Chips for decoding. Ali IC's guaran-
teed.
Complete with circuit only

£24.50 +£175PP

i
Dimensions 264 x 195mm. {
0.1" connector.

OPPRESS — STOP PRESS — STOP PRESS - ST

STEPINTO THE 80’s
WITH TOMORROW'S WORLD TECHNOLOGY

The “TANTEL" Post Office approved

| PRESTEL-VIEWDATA
ADAPTOR

At |ast this amazing piece of micro technology is available at
a price you can afford. Just connect to the aerial socket of

any colour or black and white domestic TV receiver and to
your Post Office installed jack socket and you are into the
exciting world of PRESTEL. Via simple push button use you
are able to view a staggering 170,000 pages of up to the
minute information on many services and utilities, order
goods from companies, even play games!! All this and
more without ever leaving your armchair!

ONLY £170

+ £1.75 carr
+ VAT Send £197.50p

Note: When ordering please give the address and telephone number where the
Tantel adaptor is to be used. we will arrange all details with the Post Office for
instaliation of the jack socket {normally within 7 days).

This must be one of our greatest bulk
deals, this fabulous printer is listed at
over £1800 and judging by the
construction we are not surprised.
Made under license from the
LOGABAX Co. the DMZ180is an
exceptionally sturdy high speed 180 cps
matrix printer, capable of printing up to

DIABLU U

ARD U DH

Limited quantity of these ultra high speed access
hard disk drives type Diablo 30. They accept inter
changeable 200 TP1 disk packs and requireonly a +
and —15v DC supply. Fully DEC RK05 compatible,
supplied second hand and in excellentcondition.

Only £425 + carr + VAT

Dimensions 7"H x 17¥'W ~ 2§D
. »

The PSU to end a// your MPU/LAB requirements,
made by "Weir” Electronics at over £200.00. The
supply features full regulation, current limit, and
overvoltage protection on all 7 outputs, just look at
the spec.

+5v @12 amps, +5v @4.5 amps, +5v @4 amps,
+30v@2amps, +12v@2.5amps, —12v@2.5
ampsand —9v @1 amp. .

A superb unit supplied intwo grades, complete
with data.

Brand New, Fully Tested £59.99
Used and Untested £39.99
Carriage and Insurance £7.50

|KEYBOARDS

NOWONLY f* LOW PRICE CHASSIS *

£499 1

132 characters per line on standard “Fan Fold” sprocket fed paper. A
precision 7 x 7 matrix head using ruby bearings, gives a clear
concise type font. Many other features include internal buffer for
high throughput, standard ink ribbon, software controllable form
and tab functions, standard “CENTRONICS"” ASCli parallel interface

etc. etc.

| Optional extras Floor Stand £30.00 + VAT, Paper Stand £18.00 + VAT

—_
Dept. ET). 64-66 Melfort Rd., Thornton Heath,
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800

MAIL ORDER
INFORMATION

Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum
order value £2.00. Prices and Postage gquoted for UK only. Where post and
packing not indicated please add 50p per order. Bona Fida account orders
minimum £10.00. Export and trade enqguiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

. : .
w1 ]t H

Ed

A special bulk purchase enables us to offer the above keyboard
ata lowest ever price. 49 coded keys encoded into a direct TTL
compatible 7 bit output. Features such as delayed strobe, 5 volt
DC single rail operation and rollover protection make this an

. absolute must for the MPU constructor! Supplied complete

with connection diagram and edge connector, at a secondh ng, i
“no time o test” + E’ .
price of enly £1.85

SUPER CASED VERSION Same as above spec but housed in
attractive two tone moulded,

free standing case. Unit also
includes an all TTL parallel to £27 5 + PP
serial converter (no defails) etc. » £1.95

'5v D.C. POWER SUPPLIES

Following the recent “"SELL OUT" demand tor our 5v
3amp P.S.U. we have managed to secure a iarge’ quan-
tity of ex-computer systems P.S.U.’s with the following
spec., 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply. Unit is seif

- contained on a P.C.B. measuring only 12 x 5" x 3",

The 7.2v autput is ideal for feeding ""on board" regu-
fators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.

Supplied compiete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed.

\‘«



PROJECT

CRYSTAL

A simple but useful
piece of test gear.
Ideal for spot
calibrating radio
dials, 'scope
timebases, etc.
Design by Ray
Marston.
Development by
Steve Ramsahadeo.

¥,

put with any one of six selected frequencies or periods.

The outputs which range from 100 Hz (10 mS)to1 MHz
(1 uS), are derived from a crystal oscillator via decade divider
stages and thus have a high degree of frequency/period preci-
sion. The instrument is thus specifically intended to be used as
a precision frequency/period standard, for calibrating items
such a radio dials, ‘scope timebases, etc.

To calibrate a radio dial, loosely couple the output of the
instrument to the radio antenna (i.e., dangle a bit of output
wire near to the aerial), switch to the 1 MHz range and then
tune the radio through its ranges, marking off the dial points at
which the 1 MHz signal and its harmonics (up to about
30 MHz) are heard as a heterodyned ‘zero beat’ audio signal.

T his simple piece of test gear produces a square wave out-

CALIBRATOR

| © CALIBRATION STANDARD

¥ §~ "

ETI MARCH 1981

;;;;;;

Then repeat the procedure at lower standard frequencies
(100 kHz, 10 kHz, etc) until the dial is adequately calibrated.
To calibrate a ‘scope timebase, simply connect the out-
put of the calibration standard to the Y amplifier of the ‘scope
and then run through the timebase ranges, checking that the
indicated periods agree with those of the calibrator.

Construction

This is a fairly simple project and construction should pre-
sent few problems. Most components are mounted on a single
PCB. Note here that five links are used on top of the PCB and
that the crystal and the five 1Cs must all be mounted in suitable
sockets.

When the PCB construction is complete, mount it in a
suitable box and make the interconnections to SW1, SW2 5K1
LED1-R9 and B1. The unit is then ready for use.

The basic instrument has a typical accuracy of better than
0.01% with the C2 value shown. If you want better accuracy
than this and have access to a precision frequency standard
(such as Droitwich, which has an accuracy that is within 2 parts
in10"), replace C2 with a 100pF trimmer and adjust it to give a
precise 1 MHz crystal oscillator frequency.

For those of you who have always wanted to know what the inside of a
crystal calibrator looks like but were too bashful to ask, here it is. You
could go mad with a power drill (or sharpened boy scout) drilling holes for
PCB bolts and battery clips. We've found sticky pads to be perfectly ade-

quate. -
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HOW IT WORKS

100Hz
e (10ms)

The heart of the instrument is the crystal oscillator designed around
Q2-Q3. Q3 is wired as a common base amplifier. Iits collecter signal is
buffered by emitter follower Q2 and then coupled back to Q3 emitter
via the series-resonant 1 MHz crystal, thereby causing Q2-Q3 to
oscillate at the crystal frequency. The oscillator output signal is then
amplified by Q1 and converted to a clean square wave by Schmitt trig-
ger IC1a.

The 1 MHz square wave from IC1a is used to clock a chain of
cascaded decade dividers to generate standard frequencies of 100
kHz, 10 kHz and 100 Hz. All of these signals are made available at out-
put socket SK1 via SW2 and are individually buffered by Schmitt in-
verters (IC1b to 1C11).

The instrument is powered from a single 9 V battery. LED 1 il-
luminates while SW1 is closed.

BUYLINES

The case for the Crystal Calibrator was selected from West Hyde
Developments (order as Box 434).

Mail order companies such as Maplin, Watford and Electrovalue
are able to supply the 1 MHz Crystal.

SK1

Fig.1 Circuit diagram. R9 is mounted off-board between LED1 and SW1.

We can confidently
predict that you
won't have any
trouble fitting the
specified components
into the case used!

ETIMARCH 1981



PROJECT : Crystal Calibrator

+ 9V
VIA SW1

OV LED?
CATHODE

Fig.2 Component overlay. The ICs are mounted in sockets. Construction of

v PARTS LIST " the board is fairly straightforward.

Resistors all 4 W 10% Semiconductors

R1 3k3 IC1 CD40106B

R2 330k 1C2,3,4,5, CD4017B

R3,5,6, 2k2 Q1,23 BC109

R4 1k5 XTAL 1 MHz

R7 47k LEP 1 TIL 220

R8 10k .

Miscellaneous
) W1 SPST miniature toggle

Capacitors . SW2 1 pole rotary switch
c1,3 100n ceramic Case (see Buylines)

C2 150p polystyrene SK1 BNC (50R) Socket
C4 470u 25 V electrolytic knob to suit

ETI

er thechip.

Be it a career, hobby or @ interest, like it or not the Silicon Chip

will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you

can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.

MASTER ELECTRONICS i3 pucrcss v

® Building an oscilloscope. @ Recognition of components.

@ Understanding circuit diagrams. @ Handling all types Solid State ‘Chips’.

@ Carry out over 40 experiments on basic circuits and on digital electronics. -

@ Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR ‘LANGUAGE’ AND HOW TO DO PROGRAMS.

® Complete Home Study library. @ Special educational Mini-
Computer supplied ready for use. ® Self Test program exercise. — —————————"—""— " —— " "7 T T -

® Services of skilled tutor available.
NB™B ot e e e e e

MASTER THE REST E -

|
|
|
@ Radio Amateurs Licence. ® Logic/Digital techniques. || E
|
|

Piease send vour FREE trochure

F w1rhout DRIIGAlIoN 0

baT .ntergsted In —

PRACTICAL ELECTRCNICS
COMPUTER TECHNOLOGY ...
OTHER SUBJECTS ..o o

(piose state your nterest)

@ Examination courses (City & Guilds etc.) in electronics. BLOCK
@ Semi-conductor technology.

@ Kits for Signal Generators — Digital Meters etc.

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. eni/3/813

i}

|
|
|
!
|
1
|
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MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
POSTAGE 15p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

BEGRER All models

Hi-Fi Speakers & H MN1. 300 %-watt Resistors pre-formed MN23. 116 asstd. scraqws, nuts.
mu'tl speaker sYStems for P&C Mtg. washers, self-tappers etc.
With controls. attractive woodgrain finish. MN2, 200 % & ¥2-watt Resistors. MN24. 100 asstd. smali springs
RMS ratings for B ohm. MN3. 100 1 & 2-watt Resistors. MN25. 50 asstd. pop rivets,
MN4. 50 Wirewound Resistors. MN26. 50 asstd. insulated crimps.
12.6012" 4 speaker system 60 watts MN5. 100 metal oxide Resistors. 1%, MN27. 200 items. grommets, spacers,
28%' X 14 X 11" ... .£115.95 pair 2% and 5%. cable markers, plastic screws, sleeving. tie
MNB. 12 asstd. potentiometers. wraps etc,
15.90 15’ 5 speaker system 90 watts 28"’ MN7. 25 asstd. skeleton pre-set Resis- MN28. 20 asstd. fuses. 1%'’ ZOmm etc.
X 17%"” x 11%" .. ... £135.95 pair 015, . . MN29. 75mts equipment, wire, asstd.
(UK c/p £5.45 pair). MNB8. 50 asstd. Electrolytic Capacitors. colours and sizes. .
MNS9. 100 asstd. Ceramic Capacitors. MN30. 3 x 2m length. 3 core, mains
Pite, disc, tub and monolythic etc. cable.
ONDEMONSTRATION TO CALLERS MN10. 100 mixed capacitors. Polyester. MN31. 12 asstd. trimmer capacitors,
Polystyrene, Metallised, Radial and Axial compression film. Air-spaced etc.
1ypes. MN32. 15 30pF Beehive trimmers.
MN11. 20 asstd. Silver Mica Capacitors. MN33. 20 coil formers. ceramic, plastic.
MN12. 8 Tantalum Bead Capacitors reed relay etc.
{useful values). MN34. 25 min. glass reed switch.
P— MN13. 20 asstd. Transistors. BC, 2N MN35. 10 asstd. switches, toggle. slide,
O e © Series + Power etc. micro etc.
R M -MN14. 40 IN4148 Diodes. MN36. 10 ex equipment panel iamps (no
M MN15. 5 Light Sensitive Devices. rubbish)
MN16. 20 min. wire-ended Neons. MN37. 10 asstd. audio connectors. Din

scoTT T51 B STEBED Jvc BELT DBIVE MN17. 2 12.volt Relays. Ex nearly new K:;;‘r;oselg, PCB with 1 .
equip. . with triac control ata
. | Reed Relays, .
FM/AM TUNEB TURNTABI-E ’;rz':/scoﬁ ET;?::nat;el?polee? elavs ,I;CN:!S. 1 oscillator PCB loads of com-

MN19. 2 24.volt Relays. Ex nearly new ponents. {no data).
HIGH QUALITY STERED FM/AM JYC TURNTABLE WITH FREE AUDIO uip. )
TUNER BY SCOTT OF USA. T thond e g TED CARTRIOGE. MNZ20. 1 240.110 1o 12.vok 100ma  MN4O. 50 Polystyrene capacitors.
H Transformer . Y2 Tranci
Overal size 5” x 14%* x 12, * Dol drive MN42. 10 BC107 Transistors.
,u.::m:fd’,?.i,,ﬁil l:,,'ﬁ,i,':""" new aad fully * 127 Plater & Cakibraled counter-balsace . MN21. 1, 240:170 10 24-volt 100ma  MNA3 10 BC108 Transistors.
. Wi : . ) MN44. 10 Screwfix S.P.C.0. min. slide
[C/P £1.55) " £38.95 « Aafi-shtic device - MN22. B 2" Led s with clips. 4 red. 2 gpitches.
(] Size 12%" x 15%" £29 ~95 yeliow, 2 green.
On demonstration for callers, [E/P £1.55) .
. CHORDGATE LTD.
TV SOUND FROM 75 FARINGDON ROAD, SWINDON, WILTS
YOUR HI-FI TEL: SWINDON (0793) 33877
High qualily TV sound comverter plugs into asrial RETAIL SHOP AT ABOVE ADDRESS

socki
ckol of you FM tuner. 9 volt batiery aparates PLEASE QUOTE NO. OF PACKS WHEN ORDERING

{battery not supplied]. Nothiag to look at .. . bt just
listen!

(UK Post sic. 50p)
o et e o, LA LI L | e
[As reviewed in 'Poputar HiFi July 1979) £8-50 nu;;.wu rngnm WEW ‘Z‘" s'n of wx -inum: t'y.;: ©5 :m,';u. " pmr o PRICE

FAIRCHILD FHDI0 D.25” Minl rod 7 sspmen! dispisy. Common anvis. 50p 5 for £2.58

PIEZD TWE ETERS LP1171 and LP1178 tusing ulinpn'u' :Z lnﬁul :»!.‘:.7..9 numigilx)g!. Eﬁlymll/jéll.-‘-‘-rngu madinm |sng-wave 00d VHF

coverage. May bo 5sad 53 the Basis of 2 guality periabls ar tyasr. Swpply 6V ot 15mA votpet 70mV w1 20K, Pair £5.75.
N DATA

1 2 SUPPLIED COMPLETE WIT
LP1157 Medium & Lowg Wavs Tensr. maduls-hoart £2.50  LP1136 Varicap £5.00
545 Watt Car Sterso Amplitier meda lor Motorols
* WITH pra-ampiifier and M. & Lang Wave assembly. * 5 4 5 walt stares amphitier 12/14 valt x2x 1.
4 ns.

* Sopplind az two built ond 1e310d melts. * Complets with circait. d31a and camanction dia
* RF.ad |F. stereo proampiilior avd redic 4 x2x 1", * Umited aoantity availabls, x-stack.
EX-MOTORDLA Onty £5. Post 50p
@ PRO M2 F b phone by E
3 ) Agracetyl B0 cu bevm-arm capachter sivdis wicrophans wsing a ¢ vite of finish l‘si;{llaw!
Now low prices for in-vision uss and yo1 robust pavugh 1o withstond leay parinis OUN PRICE
Clean sound. very fow distortion twesters, Mo with 1104 and | Back windshivid and 6 metros of twin scronnnd c £19.95
Crossover required. Suitable up 1o 100 watts — mors rmmm m-"s'&i ohms [loating). Responss: 20-18.000 Hz. Sensitivity: - 70 ¢8V. Cable: i, VAT
W series. s coRbucir sk Connoetor: XLA 3 11C. Sattory type: HF1 "~ 10 4. Gable: b mvres POST £1.50
1 Wid-range horn for disco/pa/groups .. £6,95 e o
¢ 'weeter horn for hi-fi/disco/| L 6 volt 4.5 amp/h, Size 6" x 1 172" a1 hall price. Broad mew £7,30, post 50p '
2T f t £550 | DRYAT RE-CHARGEABLE BATTERY. 6 volt 4.5 smp/h. Size 6 x 34" x 11" a hail 50p
) . i o 3 Popular bl and diseo . .. 5 MN. EDGE INDICATORS WITH L AMP. 0-100 WICRO AMP § for £6.59
Professional sount hi-fi speaker kits wilh high | 4 Fat typg hici . LY INDICATOR METERS. 200 Micro. 1% x 1% x %". 6 for £3 )
[‘;g‘iw.ﬁz zlgg'w "B‘Sg‘m dbd roquency response o Demwmuu'l;:'lilﬁ:l ............ . TRANS. AMPLIRERS. Costeins M”F'l'l.lz.:’” I yts lo.r zws:‘ and switckes as wsed on aircraft for
223 50-20KkMz. 253 35-25kMz). Designed snd i ’ $99.9 non rese W 3g, 2
mads in Scandinavia 1o the highust quality. A C/P 50p fup 10 4 items) SANGAMO KOUR METER. 9999.9 non resst. £4.50. 12" sq. 2 dus).
supplied with complste cabinet plans. tweeters/ SFOR| MULLARD TBASSO. I wedi fior. £9.
w::xwvns/lnds stc. + On Demonstration 1o | O TEREQ ACCESSORIES :"“ “'; WERS ll 200/250 laput. REA Chsoee. n ¢ -
: . t Sk Pri . FM decoder £2.
c: :::ﬁ 223. 30/45 walt 3 speaker 8 system + 1987 Hi-Fi Frequency Equaliser .. .. £49.95 I?v' m’)’-':; lﬁ:lmm m'.cv's BUZD5 TEXAS, n.!of-. :rn nr’t‘llz.
3 « APM 200 Peak programene meter {twin scale] v 500m/3 1hx 1 hxl% £1.35 BUZ08 T03 Texas TV pewer tressisters. 10 far £15. 100 for
P .. £39.95 Wt o - WULLARD ADTI-ADIEZ. wtckd 10 pairs €
vvvvvvvvvvvvvvvvv £34.50 each + M83Z19 Twin Scale sudio output meter £12.95 .20V \ :::' gt "_5 100 purs 50, Meked pair B0p: 10 pirs £8.
* Mi-Fi 403, 60/100 watl 3 speaker 107 system | * MC350 Topsocho chamber ... £58.95 2z 1o £250 Gaies o 800y CIS0 EXSTOC, |
....................... £44.50 each o 230 hod vis veltage ropalniers S6p es.
i , ] Ta £2.50 100m/wmpy [TO96) per 10 £4,50,
* Hi-Fi 603. 80/150 watt 3 w"kﬁzg‘z’ sav:l:én” LFWB' EE FATAI.DGU E Siew SSesom. Postage 50p sach fmsu POSITIVE VARIABLE 5 o1t 100w 1mp variabiv.
....................... R range ol Ba,
(UK C/P £2.50) s i - TEXAS 10 WATT, IC. Amp SNT5018 5-pin packege £1.25. 1
COMPLETE RANGE OF SEAS O W ot o ragHOeE/mixers PA o W IO CoMTAME tob 4k D e8 f B - —
CHASSIS SPEAKERS-ETC Pius huge rangs of test equipment, TAAGE1B {14 pin DIL} IC TV s0und amplitiordotocter by ATES on
ALWAYS IN STOCK Hny Pﬂl%[s ;%LUDE.VAT’WFM 8 10 TURN . ~¥$. 478-100K. 1D far £17.50 p- circoil, other parts. Complole with dots, BOp. 1D for €5, 106
:lliiu Ag‘l'ﬂsggISTs FOR ) SEND LARGE 17'2p SAE —
. GDODMANS, KEF, PEERLESS ETC, PR - STERED CASSETTE TAPE hh-\D. ality 1 Erase 675 vhms ZmA
ALL PRICES CORRECT AT 1.12.80 E&DE mont or mext machiaes rocerd/rsplay -u"n" vy b g; E:’: Erass !; m:‘lm

XRPS [X24RP 18). 4 track. Rc./Play mesi £, Wu-metal screen
AUD lo E lECRON Ic Cybggate xnrsalol uzunlu by ;'n/nr:m-y low imp, u.g m}mn--m wrom
lelted XES11 (XS24€311) '+ Uack wrase lor XAP series  £1.25 LFG Erass haad

BX/RP/83 'x tack Racerd Play huad [black/red)  £2.25 R/RP1/3 Récord/|
.. £1.2%

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. ey -k Eraas Havd or sheve HR-RP Singie rack Racord/Play b

GX11 E388 Erass 575 sbms 2mA £0.58 impadunce 3t 50 ke/s. Bins current 20DBA

TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat : ] v ADD VAT

m TO ALL
ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS [P ”Mkys PRICES
OR CALL IN AND SEE FOR YOURSELF
404 Edgware Road, London, W2, England

01-723 1008/9
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Now circuit designing is as
easy as pushing a lead
intoahole...
No soldering
No de-soldering

No heat-spoilt
components

‘No manual labour
No wasted time

For quick signal tracing oo e e
. . P . MODEL SOLDERLESS | CAPACITY UNIT INC. P&P | OTHER
and CII'CUIt mOdIflcatlon NO NO TIE POINTS  [(1apnDIPsi{  PRICE 15°. vaT | FEATURES
. o . - 7 1o
For quick circuit analysis and B S - I IS A
» . ; 3 PB 101 940 0 20 212
dle.\gramn'ung - ) ; 4 | PBI02 1240 12 ;;95 2;813
With or without built-in regulated power supplies o |Peios | 2o | M| I
Use with virtually all parts — most : 7 |PB203 | 2250 | 2 | 5515 | 6514 |v@ 1A
» . » 8 PB 203A 2250 24 74.70 8763 |5Vx 15V
plugin directly, in seconds. 9 | PB203AK | 2250 24 59.00 | 6957 |5V 15V
Ideal for design, prototype and hobby o

Tomorrow's tools for today’s problems
CONTINENTAL SPECIALTIES CORPORATIONT ™ S0 Lo, oot 140, Uit 1 Shve il It Estate, Satron Waiden, Esex O811 A

l ﬁ Onty Req zlomy Req 3 Qnty Req 4 Qnty Req 5| Qnty Req 6 Qnty Req 7 Qnty Regq 8 Onty Req 91 Qnty Req l

l Name Address l
Lo l | enclose Cheque/P.O. for £ or debit my Barclaycard, Access. I

C.S.C. (UK) Limited, Dept. 14U l American Express card no exp. date
Unit 1, Shire Hill Industrial Estate, ' ' |

Saffron Walden, Essex. CB11 3AQ. FOR IMMEDIATE ACTION — The C.S.C. 24 hour 5 day & week service For FREE
Telephone: Saffron Walden (0799) 21682 Telephone (0799) 21682 and give us your Barclaypard, Access, , qatalogue
American Express number and your order will be in the post immediately | tick box [J

Telex: 817477 NS EES EES NS G ENG SN IS EES SN INS BN IEP IS L .
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TECH TIPS

100k 100k

lo—-——————-i)

TO PETROL PUMP
CONTACTS

©COPYRIGHT MODMAGS Ltd

Ballpoint Spacers
W. McEwan, Argyll

The use of driedout ballpoint pen
plastic bodies as test prods is well known.
Recently, | discovered that they also
make excellent spacers for printed
circuit boards. Simply cut them to size
with a Junior hacksaw — excellent for
awkward lengths. The internal hole is
suitable for either M3 or M4 bolts.

L S

jo—--——————dD

lo———o

icad] |°® ©

ic5a] Jo————o0

e — o

1Caa
] o)l o) oo
i 1C4b
— 1w 3
RESET 5
IC3
7
CLOCK 9
INHIBIT

@
O,
I 0 (D)
©
©

Trip Petrol Meter

S.). Stamps, Portishead

This circuit can be used to measure the
amount of fuel used in a single car
journey with greater accuracy than that
of the standard petrol gauge. The circuit
counts the number of pulses of the

- (electric) petrol pump over the journey,

using a converted calculator to give a
digital display. Interesting results can be
obtained by taking measurements of the
same journey whilst varying the route or
just the driving style.

Circuit operation depends on the
‘junk” calculator chosen — a suitable
calculator can be bought for the price of
a couple of sevensegment displays
alone.

WIRES ACROSS
KEYS OF CALCULATOR

NOTE:
1C1 15 4011
IC2 IS 4081
IC3 IS 4017
IC4,5 ARE 4016
+‘|zo\/
FROM
LED IGNITION
A9V TO
LOGIC
+ RSV TO
CALCULATOR

1000u I

The function of most of the circuitry

is to initiate the calculator chip to
increment by one on each simulated
press of the = key. 1 used a TiI30"
machine, so the sequence on power up
-was; C/CE ,1, + , K. On power-up the
reset pin of the 4017 is held high. As the
capacitor charges, the reset pin goes low
and the counter counts from zero. As
each output goes high the respective
switch of the 4016 is enabled, simulating
a key press. When the counter reaches
'Y, the clock is disabled and the pulses
from the petrol pump are enabled to
switch the = key. Now each time the
petrol pump pulses, the displayed value
on the calculator is incremented by one.
At the end of the journey the displayed
value thus reflects the volume of petrol
consumed since switch-on.

Tech-Tips is an ideas forum and is not aimed at th
ETl is prepared to consider circuits or ideas submitted b

Electronics Today International, 1

e beginner. We regret we cannot answer queries on these items.

y readers for this page. All items used will be paid for. Drawings should be as clear as possible
and the text should preferably be typed. Circuits must not be subject to copyright. ltems for consideration should be sent to ETI TECH-TIPS,

45 Charing Cross Road, London WC2H OEE.
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Priority Audio
Switch

T.P. Hopkins, Manchester.

This circuit switches a single
loudspeaker from a ‘normal’ to a
‘priority’ circuit whenever a signal
appears on the priority input. The

NORMAL
INPUT

prototype was used to switch between
a cassette player and a two-way radio
whenever a call was received. Other
uses include priority calls in PA
systems, monitoring several
infrequently-used radio channels, etc.

Audio from the priority input is
rectified and applied to the Schmitt
trigger circuit, 1C1. If the rectified
voltage exceeds the voltage set by PR1,
1C1 switches and the relay is operated

o FEATURE

The hysteresis is controlled by R8 and
the delay before the relay switches
back to the normal channel at the end
of a priority call depends on C2
(approximately 2 S with the value
shown).

if stereo outputs from the cassette
recorder, etc. are to be switched, RLA
will require two changeover contacts.
Several of these. circuits may be
cascaded to provide more than one

ouTUT by Q1. The switching levelis set by PR1. level of priority.
{TO SPEAKERS)
> 3 2
PRIORITY
INPUT
R2 ]
2x2 1u0 D1_
+
ook 2, 100k §1k2 oL S
-[407 L \o_-
NOTE: l RLA
1C1 1S 741 + S R12 12v
D% AR 1Na148 -I'C3 %m 33 D4
DS IS 1N4001 47v
D)
©COPYRIGHT MODMAGS 1.td /ﬁh ov
. AN i
Condensatlon The detector is built around an applied to the inverting input of the 741
RS307-913 reflective opto-switch. This op amp from the voltage divider R2
Detector consists of an infra-ted diode and a and R3. The voltage at the non-

T.M.H. Jenvey, Langport.

This circuit was designed to prevent
condensation on a glider when stored
in its trailer, by switching on a fan
heater as soon as condensation occurs
and off again when the condensation
has evaporated, but it is equally
applicable to kitchens, bathrooms or
anywhere with a condensation
problem.

photo Darlington transistor in one
package arranged so that when a
reflector is placed close to the switch
(optimum distance 4.6 mm) the photo
Darlington is turned on. In this device
the reflector is a small piece of highly
polished stainless steel, the reflectivity
of which is reduced when misted by
condensation, thus switching the
heater on.

A reference voltage of about 4 Vis

D3

inverting input can swing either side of
the reference voltage depending upon
the conduction state of the photo
Darlington and the setting of the
sensitivity control, PR1. Positive
feedback is obtained via R4, providing
Schmitt trigger action to prevent relay
chatter at the changeover point. The
rest of the circuit is straightforward, but
ensure that the relay is adequately
rated.

(©COPY RIGHT MODMAGS Ltd

— &
51
NOTE:
iC1 1S 741
D115 1N4148
D2-5 ARE 1N4001 a6
Q115 BD136 e
[ [ —— - R2
:— a 36k
|
II i\\: ' a1 >
. ' -
] ]
=]
T bd e e — - - L RS
100u OPTO a~J; a7
16V SWITCH =
RS 307-913 eSE |
) L 3t
R1 PR1
§ %2 §zsk
L1
R3 e rower |°%
12k 120K D1 RELAY
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A cautionary note — if the device
is used in a bathroom a fan heater must
not be used; wall mounted radiant
heaters only are permissible.



The range grows
bigger...better...

New Profile Amplifiers- Two New Series

CHOOSE AN L.L.P MOSFET POWER AMP when it is 0 1%

advantageousto have afasterslew rate, lowerdistortionat 2z
higherfrequencies, enhanced thermalstability, the ability o] F:1KHz LOAD= 80
to work with complex loads without difficulty and |~
complete absence of cross-over distortion. I.LP's §
exclusive encapsulation technique within fully adequate heatsinks has been takena stage further with 7] ”
specially developed computer-verified ‘New Profile’ extrusions. These ensure optimum operating [s] 0/35 .
efficiency txomoumewM(gSFETS. and are easierto mount. Connectionis via five pinsontheunderside. [Sp— <
L.L.P MOSFETS ARE IDENTICAL IN PERFORMANCE TO THE COSTLIEST AMPLIFIERS IN THIS g
EXCITING NEW CATEGORY BUT AREONLY AFRACTION OF PRICESCHARGED ELSEWHERE. 3
_ T
<
Output Distor- Signal/Noise f "DISTORTION CONTENT
Model Power tion Typical Slew Rate  Rise Time Ratio Price & < 1S BELOW NOISE LEVEL
RMS at TKHz DIN AUDIO VAT Q
= 0001% T v T 1
MOS 120 60w 0.005% 20V/us 3us 100d8 £25.88 om " 1w foow 2oow
X o .
into 4-8%) : +£3.88 OUTPUT POWER
MO0S200 120w 0.005% 20V/us 3us 100d8 £33.46 Load impedance both models Inputimpedance both models 100KQ
' into 4-85 «£5.02 49 - oo Inputsensitivity both  Frequency response both models
models 500mV 15Hz-100KHz - 3dB
(Standard O-P Transistors)
01% .
R CHOOSE AN LL.P BIPOLAR POWER AMP z LOAD B ONALL
where powerand price are firstconsiderationwhile = EXCEPT HY400 AT4 gl g g
maintairung optimum performance with hi-fi quality o S R
and wide choice of models. From domestic hi-fi to Qo I xf t
discoand P.A.. forinstrumentamplification, there is @
anl.L.PBipolartofillthebill, andas withour new Mosfets, we have encapsulated BipolarswithinourNew § aQ
Profile extrusions with their computer-verified thermal efficiency and improved mounting shoulders. < gom
Connectionsare simple, via five pinson the underside and withour newest pre-ampsand powersupply 5
units, it becomes easier than ever to have a system layout housed the way you want it. g
i ; ; b "DISTORTION CONTENT
Output Distor- Signal/Noise x
Model Power tion Typical Slew Rate Rise Time  Ratio Price & 4 IS BELOW NOISE LEVEL
RMS at 1KHz DIN AUDIO VAT 5]
= 0001% -
HY30 15Winto,  0.015% 15V/us Sus 10048 £7.29 ow w 1ow loow - Joow
P 4-80 4 £1.09 OUTPUT POWER
HY60 30Winte  0.015% 15Vius Sus 100dB £8.33 Load impedance all models 42 -00 Input impedance all models 100K2
4-85) }£1.25 Input sensitivity all models 500mV Frequency response all models
15H2-50KHz - 3dB
HY120 60W into 0.01% 15Vius Sus 100d8 £17.48 THE NEW PROFILE EXTRUSIONS ~
4.89 +£262 The introduction of standard heatsink extrusion for all
LL.P. power amplitiers achieves many advantages:—
MY 200 120Winto 0.01% 15V /jus Sus 100dB £21.21 R_esearch shows they provide optimum thermal dissipa-
4-89 +£3.18 - tion and stability. Slotted shoulders allow easy mounting;
standardisation enables us to keep our prices competitive.
HY400  240Winte 0.01% 15Vius Sus 100d8 £31.83 Surfaces are matt black, anodised for higher thermal
o L E4.77 conductivity. Extrusions vary In size according to module

number.




NEW PRE-AMPS

HY6 (mono) and HY66 (stereo) are new to LL.P’s range of
advanced audio modules. Their improved characteristics E
arnd styling ensure their being compatible with all 1.L.P
power-amps both MOSFET and BIPOLAR, giving you chance
to get the best possible reproduction from your equipment.
HY6 and HY66 pre-amps are protected against short circuit
and wrong polarity. Full assembly instructions are provided.
Mounting boards are available as below.

Sizes — HY6 — 45x20x40 mm. HY66 — 90x20 x40 mm.
Active Tone Control circuits provide +12dB cut and boost.
lnruu Sensitivity - Mag. PU. —3mV: Mic - selectable
1-12mV: All others 100mV. Tape O/P — 100mV: MainO/P -
500mV: Frequency response — D.C. to 100KHz — 3dB.

HY6 mono £6.44 + 97p VAT Connectors included
HY66 stereo £12.19+£1.83 VAT Connectors included

B6 Mounting Board for one HY6 78p + 12p VAT
B66 Mounting Board for one HY66 99p + 15p VAT

Of the eleven power supply unuts which comprise our current range, nine have toroidal
transformers made inourownfactory. Thusthesel.L.Ppowersupply urutsare space-saving, more
efficientand their better overall designhelps enormously whenassembly building. Allmodelsin
the range are compatible with all L.L.P amps and pre-amps with types to match whatever L.L.P
power amps you choose.

PSU30 + 15V at 100mA todrive upto 12 xHY6or 6 xHY66  £4.50+0.68p VAT
® THE FOLLOWING WILL ALSO DRIVE 1.L.P PRE-AMPS

PSU36 for use with 1 or 2 HY30’s £8.10+£1.22 VAT
® ALL THE FOLLOWING USE TOROIDAL TRANSFORMERS

PSUS50 for use with 1 or 2HY60’s ’ £10.94+£1.64 VAT
PSUG60 for use with 1 HY120 £13.04+£1.96 VAT
PSUGS for use with 1 MOS120 £13.32+£2.00 VAT
PSU70 for use with 1 or2 HY120’s £15.92 +£2.39 VAT
PSUTS for use with 1 or 2 MOS120 £16.20+£2.43 VAT
PSU90 for use with 1 HY200 £16.20+£2.43 VAT
PSU95 for use with | MOS200 £16.32 +£2.45 VAT
PSU180 for use with 1 HY400 or 2 HY200 £21.34+£3.20 VAT
PSU185 for use with 1 or 2 MOS200 £21.46 +£3.22 VAT

When ordering or writing about I.L.P products, you do notneed to stamp

below. We pay the postage for you.

* TO ORDER Send cheque or money order payable to [.L.P Electronics
Ltd and crossed. Or pay by ACCESSor BARCLAYCARD. Cash paymentsmustbe
inregistered envelope;1f C.O.D. paymentis wanted, pleaseadd £1.00to TOTAL
value of order.

- l F ELECTRONICS LTD.

FREEPOST 5 Graham 8ell House, Roper Close, Canterbury, Kent CT2 7EP.
Telephone {(0227) 54778 [Technical (0227) 64723| Telex 965780

Available also from MARSHALLS, WATFORD ELECTRONICS and certain other selected retailers

BASS 0K LN

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE-AMP, WITH
STEREQ CONNECTION SHOWN

1L P POWER
j AMPLIFIER
1L P POWER
SUPPLY UNIT
Ve
o
0 H
<’
V-

NEW POWER SUPPLY UNITS

Please supply

©® DISTORTION TYPICALLY
0.005%

©® S/N RATIO - 90dB (Mag.
P.U.-68dB)

©® 38 dB overload margin on

Mag.P.U.

‘® LATEST DESIGN HIGH
QUALITY CONNECTORS

©® ONLY POTS, SWITCHES AND
PLUGS/SOCKETS NEED ADDING

© NEEDS ONLY UNREGULATED
POWER SUPPLY +15 to +60v

1971-1980
TEN YEARS OF PLANNED
PROGRESS

When, 1n 1971, lan L. Potts founded his now world-famous company,
he saw the need for a different and more rational approach to
exploiting to the full, the potential that lay in modular construction.
New thinking was badly needed. The result was arange of modules
revolutionary inconcept. The rightness ofthis new thinking is shown
by the size of the company today, its new factory, its vast exports, its
acceptance by constructors as the modules to build with. The range
grows bigger and better. Exciting new lines (in no way conflicting
with existing ones) are well past drawing board stage. This is why
L.L.P are simply ahead and staying there.

* Freepost facility BRITAIN’S FOREMOST QUALITY MODULE SUPPLIERS

the envelope. Mark it FREEPOST plus the code shown in the address .— —— A D D S IR S D GHL D G S TS GIED GHED GSEN G ST T S e G S
To: I.L.P ELECTRONICSLTD. CANTERBURY CT2 7EP

I enclose Cheque [] Postal Orders [] International Money Order []

Please debitmy Access/Barclaycard ACCOUntNO. ...




G re en b a n k TERMS, VAT, CWO. Cheques atc payable ts Eraenbank Elscireaics and crossed. VEROBOARD
Add VAT fo ail prices at 15% except whars siated otherwiss. Post efc: (UK 35 0.1 Piich with copper
Greenbank Electronics +50 VAT = 40p) per lfl!. Epﬂﬂ: NO VAY il.l #8d 35p (Eire). 75p (Europe) and
{Dept T3E) 92 New Chester Road, New Ferry o oywners. Acest, Sarclaycad e orders accep B9 18
Wirral, Morseyside L82 5AG En'z:u: u'::c .-,Llum epis. sic can Ielophons their orders for immediste e e &
(Tel: 051-8485 3391) . 247X 17" £1.56
200.0 Kiz £3.92 34 o2p
c Mos These cut prices for Amateus Users and Export. Note: industria users — quantity I 2048 Kz £3.92 35 154
prices avallable. Mostly Motorola, RCA 262.144 KNz £392 rx i 2.0
4000 1 a4z 4095  E£1.97 | M0 EBSS | 4531 145 307.2 Kiz £3.92 47" x118” £3.14
4001 zz 093 g 0% £1.97 [ M E072 62 €130 3125 Kz £3.92 oy ]
we 2% W sop 4097 E588 | ANV £14.93 | 4534 esep § 550Kk £4.95
4006 95p 445 £268 4098 E1.92 | ISV £524 | 4535  £3.89 1.000 Wiz
4007 18 46 €190 4009 £200 uz 5588 453N £26.10 1.008 Mz
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PROJECT

POWER SWITCH
MODULES

You can use your ETI Noiseless Power

Switch on its own OR trigger it auto-
matically with one of three remote
control modules. Use the Dark Activated’
Module to switch your lights on at night
and off in the morning to deter the
neighbourhood villains when you're away.
The Differential Temperature Module will
switch off your living room heater when
the weather outside verges on the
tropical and the Under Temperature
Module will sound a red alert when
your front path ices over. No doubt
you can think of a hundred and one » |
uses for this versatile family of projects around the home. Your options

are endless.

DIFFERENTIAL TEMPERATURE MODULE

Activate extractor fans or fire alarms automatically with this easy-to-build unit. The device
can be used either as a stand-alone project or to interface with the Noiseless Power Switch
described elsewhere in this issue. Design by Ray Marston. Project development by Plamen

Pazov.

diodes to monitor temperatures at two different points

and tumns a relay on when the temperature of D1 goes
above that of D2 and off when the temperature of D1 goes
below that of D2. The circuit responds to relative, rather than
absolute, temperatures. The temperature switching differential
of the unit can be varied over a limited range by a preset pot.
The circuit has a variety of practical uses. It can be used as

an automatic fire alarm {using the relay contacts to activate a
bell, etc) by placing D1 at the top of an internal wall and D2 half-
way down the wall, so that the alarm is activated by excessive
rising heat. Alternatively, the unit can be used to give automatic
operation of heat extractors or ventilators in cellars or
workshops, etc, by placing D1 in the cellar and D2 outside the

This useful little project uses a pair of inexpensive silicon
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building, so that the extractor only operates when the inside
temperature is greater than that outside.

The basic circuit can be used as a stand-alone project, with
a relay output, or can be used without the relay and its
associated transistor-diode network to give fully automatic
operation of the Universal Noiseless Power Switch described
elsewhere in this issue.

Construction |

Construction of this project should present absolutely no
problems if the specified components are used (IC1 MUST be a
CA3140). If you intend to construct the unit as a stand-alone
(relay output) project, build it as shown in the overlay, noting the
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use of the PCB-mounting relay. If you want to use the unit to in-
terface to the Universal Noiseless Power Switch, sim ply cutthe
PCB in half along the dotted line, assemble all indicated com-
ponents on the non+elay side of the board and connect the unit
to the Power Switch via the SK1 connections shown in the cir-
cuit diagram.

Whatever form of construction you use, note that Veropins
should be used to facilitate the connections to D1 and D2 and
that these two temperaturesensing diodes will normally be
mounted remotely from the PCB.

Here, D1/D2 are mounted off-board.

t +12vV
AN\N— ~Oo—— ! —0
R2 2
1%0 )
gk13 : RLA °
! 12v ’
I >120R - Ria” }OUT
) 1
1 PLGY
R , r==-
r . \ a : 'a
zD1 ! | :
6v2 b J < i; ) ]
Q1 1 B
b R4 ? ) |
2k2 )
: c 0———:0 1c
l D4 ' !
! —;o ' SHIELD
]
. g?TS:Z ARE 1N4148 CONNES
- FACE CONNECT. T
b ' 3?‘,?3@1%5 N300I !rhI'-ITEESNI\fEsﬂgALNhElg |s'€ Esssso
: ' Ic1Is cA3140 POWER sWiTCH
P S ! -0 ‘
©)COPYRIGHT MODMAGS Ltd | ov
Fig.1 Circuit diagram. If required, PLG1 is used to connect the module to SK1
on the Noiseless Power Switch. HOW IT WORKS
BUYLIN ES Ordinary silicon diodes have temperature coefficients of -2 mV/°C
and can readily be used in temperature measuring/switching applica-
tions. In our circuit the two sensing diodes (D1 and D2) are fed with
The components for this project should not present any supply pro- similar standing currents (via ZD1-R1-PR1) and their voltage differen-
blems. The relay used is an RS 349-658 or Maplin order code YX98G tials are fed to voltage comparator IC1, which has a small degree of
type. hysteresis applied by R3. .
The circuit action is such that, when the D1 temperature is above
thatof D2, the D1 voltage is below that of D2 and the output of IC1 {pin
6) is driven high and turns Q1 and the relay on via R4. When the D1
temperature is below that of D2, the D1 voltage is above that of D2 and
the output of IC1 is driven to 0 V, cutting off Q1 and the relay.
. The temperature differential of the circuit can be varied over a
) limited range by PR1, thereby altering the relative standing currents of
Qo +12V the two diodes.
E -
. RLA
*— 1 PARTS LIST
¢ Resistor all 4W 5%
—— R1 3k3
2 R4 2k2 "
e ¢ o | e .
] Potentiometer
PR1 10k miniature horizontal preset
, —Hbo3}—
Semiconductors
& | R4 ~ Ic1 CA3140
Q1 Q1 BC109
®~——— GND D1,2 1N4148
g D34 1N4001
¢ ZD1 6V2 4sW Zener
J
Miscellaneous
RIA 12V, coil = 120R, PCB-mounting
PLG1 . 3 pin DIN plug
Fig.2 Component overlay. Note that one or both of D1, D2 will normally Case to suit
be mounted off-board. .
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PROJECT : Power Switch Modules

UNDER TEMPERATURE MODULE

Turn home or greenhouse heating on and off automatically with this easy-to-build project.
The device can be used either as a stand-alone project or to interface with the Noiseless
Power Switch described elsewhere in this issue. Design by Ray Marston. Project

development by Plamen Pazov.

greenhouse heating on and off automatically, tomaintain

temperatures within close limits (typically better than
1°C). The circuit uses a carbon-rod thermistor for temperature
sensing and incorporates a small degree of hysteresis to give a
sharp switching action. The switching temperature range is
variable over a fairly wide range with a preset pot.

The unit can be used as a stand-alone project, with a relay
output, to give automatic operation of home or greenhouse
heating, or can be used without the relay and its associated
transistor-diode network to give fully automatic operation of
the Universal Noiseless Power Switch described elsewhere in
this issue. In the latter case the unit is powered from the built-in
12 V supply of the Universal Power Switch.

The switch can readily be made to give Over-Temperature
operation (for operating fire alarms, etc) by simply transposing
TH1 and PR1; we've made special provision for this on the PCB.
In either case, thermistor TH1 can be mounted either directly on
the PCB or can be located at a remote monitor point.

T his inexpensive little project can be used to turn home or

HOW IT WORKS

TH1PR1 and R1-R2 are wired in the form of a bridge network (or double

potential divider), the output of the bridge being taken to the input of
voltage comparator IC1. In this configuration, the pin 3 voltage of IC1 is fix-
ed at half-supply volts, but the pin 2 voltage is temperatu and
rises with increasing temperature. The comparator has a small degree of
hysteresis applied via R3.

In use, PR1 is adjusted so that the pin 2 voltage of IC1 is above that of
pin 3 under warm conditions, in which case pin 6 (the output of IC1) is
driven to 0V, so Q1 and the relay are cut off. Under cold conditions the pin
2 voltage falls below that of pin 3, in which case pin 6 is driven high and
drives Q1 and the relay on via R4. PR1 can be adjusted to cause switching
at virtually any desired temperature level. The circuit action can be in-
verted;:lo that it acts as an over-temperature switch, by simply transposing
TH1 and PR1.

—0
1
)
1]
'
TH1 1
VA1066S R1
12k |
|
|
[ !
> Y !
IC1 _.3__'__/\
+ 6 R4
PR1 4 2k2
10k 3

SET TRIP
R3
LEVELZ 1Mo

R2
12k

TH1 1S VA1066S8
Q118 BC109
IC11S CA3140

to SK1 on the Noiseless Power
Switch.

RLA
12v
>120R

v—o
—o )ouTt
D1 RLA

D1 & D2 ARE 1N4001

o~

D2

INTERFACE CONNECTIONS TO THE
UNIVERSAL NOISELESS POWER SWITCH

)

i

[

)

I NOTE:

)

|

i
(©COPYRIGHT MODMAGS Lid [

Construction

Construction of this project should present no problems if
the specified components are used ({C1 MUST be a CA3140). I
you intend to construct the unit as a stand-alone (relay output)
project, build it as shown in the overlay, noting the use of the
PCB-mounting relay. If you want over (instead of under)
temperature operation, simply transpose TH1 and PR1. In either
case, TH1 can be mounted either remotely or directly on the
PCB.

If you want to use the unit to interface to the Universal
Noiseless Power Switch, simply cut the PCB in half along the
dotted line, assemble all indicated components on the non-
relay side of the board and connect the unit tothe Power Switch
via the SK1 connections shown in the circuit diagram.
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Fig.1 Circuit diagram. If required,
- PLG1 is used to connect the module

The thermistor is mounted off-board
for remote sensing of temperature.
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Fig.2 Component overlay. Note the provision of extra pads on the PCB so
that THI1 and TV1 may be transposed, if required. TH1 may be mounted
remotely.

PARTS LIST

Resistors all 4W 5%

R1,2 12k

R3 MO0

R4 242

Potentiometer

PR1 10k miniature horizontal preset

Semiconductors

Ic1 CA3140

Q1 BC109

D1,2 IN4001

Miscellaneous

TH1 VA1066S

RIA 12 V PCB-mounting relay coil resistance 120 R or

greater
PLG1 3 pin DIN plug
BUYLINES

The thermistor (VA1066S) is available from Maplin or Electrovalue. The
relay is Radiospares type 349658, or Maplin type YX98G,

DARK ACTIVATED MODULE

Turn house or car lighting on automatically with this easy-to-build unit. The device can be
used either a stand-alone project or to interface with the Noiseless Power Switch described
elsewhere in this issue. Design by Ray Marston. Project development by Plamen Pazov.

car lighting on automatically at dusk and off again at -

T his simpledooking project can be used to turn house or

dawn. The circuit incorporates a transient-suppressor net-
work and has a degree of built-in hysteresis to ensure that it is
notswitched by momentary changes in light level, as caused by
passing shadows or lights, but responds only to mean light
levels, integrated over several seconds.

The unit can be used as a'stand-alone’ project, with a relay
output, to give automatic operation of car or house lights, or
can be used without the relay and its associated transistor-diode
network to give fully automatic operation of the Universal
Noiseless Power Switch described elsewhere in this issue. In the
latter case the unit is powered from the builtin 12 V supply of
the Universal Power Switch.

To use the unit to give automatic operation of house
lighting, simply provide a12 V DC supply and use the relay con-
tacts (RLA/1) to turn the lights on and off.

To give automatic operation of car lights, wire the unit’s
supply line connections to the vehicle’s ignition switch and the
relay contacts to the vehicle’s lighting switch. In this case the
lights will operate automatically only when the car ignition is
turned on.

The switch can readily be made to give ‘light-activated’
operation by simply transposing the LDR and PR1 positions;
we've made special provision for this on the PCB.

Construction

Construction of this project should present absolutely no
problems if the specified components are used (IC1 MUST be a
CA3140). If you intend to construct the unit as a stand-alone
(relay output) project, build it exactly as shown in the overlay,
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PARTS LIST
Resistors all W 5%
R1 1k0
R2,5 100k
R34 12k
R6 2k2
Potentiometer
PR1 10k miniature horizontal preset
Capacitor
a1 4u7 12 V axial electrolytic
Semiconductors
IC1 CA3140
Q1 BC109
D1,2 IN4001
D1 6V2 VaW Zener
Miscellaneous
LDR ORP12
RLA 12V (coil > 120R) PCB-mounting
PLG1 3 pin DIN plug
Case to suit

BUYLINES

All components should be widely available. The relay used is Maplin
order code YX98G; RS 349-658.
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PROJECT : Power Switch Modules

+12V
—0
RLA
v—>o
12V ) ouT
>120R D1 R_IiA_
LDR PLG1
ORP 12 r—-n
a ! |A
- AAAA .
R2 . ) }
100k 1 b Oe— 0 B
R6 I '
2k2 ' |
Azm O T o°¢
2 PR1 ' '
oV 10k + ?)z ——;-o } SHIELD
Thip ¢ Lomo
LEVEL au7 -
| INTERFACE CONNECTIONS TO
THE UNIVERSAL NOISELESS
] POWER SWITCH
I o
{©) COPYRIGHT MODMAGS Ltd | !
NOTE:
' D1 & D2 ARE 1N4001
é??slgg%;u OR SIMILAR
1C118 CA3140
Fig.1 Circuit diagram of the Dark-Activated Switch. If required, PLG1 is used
to connect the module to SK1 on the Noiseless Power Switch. .
noting the use of the PCB-mounting relay. If you want light (in-
stead of dark) activated operation, simply transpose LDR and HOWIT WORKS—-———'\
PR1. In either case, the LDR can be mounted either remotely or
directly on the PCB. IC1 is wired as a voltage comparator, with a fixed reference voltage ap-
If you want to use the unit to interface to the Universal plied to pin 3 and with a lightdependent voltage applied to pin 2 (from
Noiseless Power Switch described elsewhere in this issue, simp- the "oDr';:PT':;';%?gfmgg‘;’;‘u'ﬂ“’tmm“ﬂ;vﬁ?ewg;?h
ly cut the PCB in half along the dotted line, assemble all in- increasing light levels. The comparator has a sma'ﬁ amount gf hysteresis
dicated components on the nonelay side of the board and con- applied via R5. :
nect the unit to the Power Switch via the SK1 connections (or lg Uﬁel"lp :‘stadi:;t_f_d so that E!e |:»in 2v09tag? ‘:f IC1t:: :‘bczvlec t:;a_lt :
H H H H ofrpin3u ight condi 1ons, In whiCh case pin e ou' O s
shown in the circuit dlagram. driven to 0 V, so Q1 and the relay are cut off. Under dark conditions the
pin 2 voltage falls below that of pin 3, in which case pin 6 is driven high
and drives Q1 and the relay on via R6. PR1 can be adjusted to cause swit-
ching atvirtually any desired darkness level. The circuit action can bein-
verted, so that the circuit acts as a light-activated switch, by simply
transposing LDR and PR1.

Fig-2 Component overlay for the Dark-Activated Switch. The circuit is con- The Dark-Activated Switch board follows the same general layout as the
verted to light-activated operation if the LDR and PR1 are transposed as other two modules. The ORP12 light sensor is mounted next to PR1; it could
shown by the dotted lines. ’ also be mounted remotely. E
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BUY DIRECT FROM US AND
GET THE SAME HIGH
QUALITY AT LOW PRICES !

CARTRIDGES

Fast becoming one of the top names

\ Y /| I MOVING COIL MOVING
0o/ N UK’s No. 1 Cartridge  MAGNET

| MC 81 £48.87 565SX £7.28
LOUDSPEAKEF

777EX £35.00 555E £14.22
777E  £25.00 666E £32.48

The complete fully re-

viewed range of Videotone

HEAD HEADSHELLS
Speakers which dominate

AMP S100  £6.00
within their class, NOW AT H300£51.75 S101  £7.00
LOWEST EVER PRICES.

T100 £24.75 S200 £4.00

D100 £38.00

Minimax 11 £44.00

GB3 £50.00 TURNTABLES
GB2 £60.00 Sansui SR222 Mk2 £69.00
GBS £207.00 ;

D93 £40.00 Sansui P50S £69.00

* A MESSAGE FROM VIDEOTONE =

Dear Customer

You will find that the products advertised on this page
are the best possible value for money. They are only
low in price because we have eliminated large amounts
of selling costs that other brands have to suffer. These
savings are passed directly onto you. We have full bro-
chures on any specific item you may be interested in
and a competent realistic staff of engineers at our
London Showrooms to help you in your choice. Our -
consumer protection packages are comprehensive and
we offer every form of financing you may require. We
carry out our own servicing and are dedicated to giving
Value for Money. We are confident our products are
unbeatable. You may purchase with confidence bec-
ause our Engineers have specially selected them from
competitive sources throughout the world and we

Stereo Tuner ST 4120 00
Cassette full features SC 4200/ £95.00 —d
50 watt amplifier WA7700 £77.00 * ¥ ) = 3
20 watt amplifier LA2020 £58.00 2 " ..s

This new range of Electronics from Videotone
redefines the words quality and value for money to a new high.

MICROPHONES

MU 105-22  £29.30
MU 105-12  £22.25

Superbly made
with top flight

MU 25 C £17.39 . performance import them directly ourselves. Remember, you have
IR, . | HP90 £12.65 21 days trial period on all products. That is the
’ measure of our confidence.
I IR = HP80 £9.69

Quality plus value - always k*&\w& &
VIDEOTONE [l Il= <

ALL ] SEND FOR OUR LATEST é&”g“' Ve
PRICES FREE BROCHURE 2%

INCLUDE B AND DETAIL LIST OF LOCAL
VAT B SALES OUTLETS IN THE UK.

ALL PRODUCTS 98 CROFTON | IR
ON DISPLAY & PARK ROAD [ JEBIIIEES
CONTINUOUS LONDON SE4 ]

DEMONSTRATIONS TEL: 01-690 8511/2 = ET
L L L T T T L T T I T I e
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SALE SALE SALE

New, full spec. deovices
DIGITAL MULTIMETER CHIP. Builds into hig! uracy dvm or panel meter, Requires additional
circuitry. With data and circuit. MM5330 only £2.99. Cat. No. 404.
QIANT LED DISPLAY. Common cathode, non-mump'ouod super 4 digit LED clock display. Lots of
other uses 100. Only £2.89 sach. Cat. No. 204
SOUND EFPECTS MOOULE. Brand new, designed for spaceman toy, Gives 5 audio/visual
programs. Requires 8 ohm spesker (nm supplied). Bp. Cat. No. 108.
SIMULATED LASER . LED on ded 6°' lead with mini jack plug.
Fits socket 0 Sound Effscts Module. 0n|y 18p oach. Cat. No. 109.
DIGITAL ALARM CLOCK MODULE. Compiste with gnpnl 0 7' LED display. Add transformer and
switches for complete clock. With data only £4.99. Cat. N 5.
MINI 8 DIGIT LED DISPLAY. 8 digit, 7 segment c-lculnlw style display. Common cathode,
multiplexed, with 0.1 htph digits. 88p sach. Cat. No. 31
0 KEY KEY
for 88p. Cat. No. 101.
LED DISPLAYS. Red, common anode. 0.3"’ digits with crisp, bright segments. 14 pin DIL package.

QUARTZ FIBRE
DOSIMETER

koy action. 20 keys per board. 2 keyboards

Cat. No. 203
k' style package.

0. 209

JACK SOCKETS, mono 20p Cat. No. 767 Stwereo u,c.' No. 708. Excellent value. contacts gold
piated for extra reliability.

BRIGHT ORANGE DISPLAY. 9 digit. 7 segment gas discharge display. 0.25'' high digits. With
date, only 84p esch. Cat. No. 310.

SLIOER SWITCHES. A miniature slide swilch with 2 pole change-over contacts. All brand new.
10p sach. Cat. No. 702,

HWWMV SWITCHES. Miniature push button switches (spring loaded) with one normally

tact. Super velue at 18p sech, Cat. No. 703.

B RAOIATION CANNOT BE HEARD, SEEN OR SMELT.

B THIS OOSIMETER WILL AUTOMATICALLY OETECT
THE AMOUNT OF RADIATION IN THE AIR.

B UNIT IS SIZE OF FOUNTAIN PEN ANO WILL CLIP IN

SLIDER VOLUME CONTROL KNOBS 1o fi 5 or BmmNsh-7h:g Swis cotour required (red. bius, TOP POCKET.
TOMVBAID IRCUITE. Now mnvotunse vewr moms prodused PCBs with these 10 hybridcrcuis, W PRECISION INSTRUMENT, METAL CASED, WEIGHT
sach conwining 8 rvsmors snd B capeacitors. Useful values, 10 hybnids for 32p. Cat. No. B0t 40 GRAMS

Untested ltoms

W CONTAINS 3 LENSES. @ RUGGEO CONSTRUCTION.

B MANUFACTURERS CURRENT PRICE OF A SIMILAR
MOOEL OVER £25 EACH.

British design and manu-
facture. Tested, calibrated
and guaranteed. Ex-stock
delivery by return.
Be prepare
buy whilst availabl

FLUORESCENT CALCULATORS. Manufacturers rejects. Most rapairable but no guarantees. 10
function with fult memory. With "repairing calculator’ info. £1.99. Cat. No. 107.

LED DISPLAYS no g 10 seven LED dispiays. 0.127" digits,
common cathode, 10907!’.' t. No. 311

OBSOLETVE LED CAI.CUI.ATOII Manufacturers reject pocket calcs. Ideal for breaking for spares.
Only £9.99 sach. Cat. No. 104

Standard model

£6.9

Post & Packing 60p

Industrial model O-150R §
£10.95 incl. Post Paid

POSTAGE AND PACKING, PLEASE ADD 50p (OVERSEAS ORDERS ADD £1.25)

VAT PLEASE ADD 15% TO THE TOTAL COST OF YOUR ORDER (INCLUDING POST
AND PACKING)

LOTS MORE BARGAINS IN OUR FREE CATALOGUE. SEND MEDIUM SIZED SAE FOR
YOUR COPY

BATISFACTION GUARANTEED ON ALL ITEMS OR FULL CASH REFUNDED
CODESPEED ELECTRONICS, P.O. Box 23, 34 Sesfieid Road, Copnor, Portsmouth PO3 5BJ

HENRY

404 EDGWARE ROAD, LONDON W2 1ED
Tel: 01-723 5095 Telex: 262284 Ref 1400

ST LB ELECTRONICS

SUPERSALE '81
All full spec. 2114 (450ns) £1.85,
p&p 25p. 2708 £2.00 p&p 25p.
TEXAS INSTRUMENTS 2716
single reil, full spec. £5.95.

NEW FREEDOM PHONE
The completely porteble telephone
with intercom and bleep peging
facility. Range 200 yards £125 +
VAT pl&p £3.00. Leaflet eveileble
on request (not PO/ HO certified).

MK 1002P (duel 128 bi St Feg)
|§M7'1 1CH (Voltege Comparator)

(All Full Spec)
2526 Character Generator (64 X 9
X 9) £2.95 + data & p&p 25p.
MM5240 AA/J Character
generalor £3.50 + deta. p/p
5

p.
LEAR SIEGLER dot metrix print-
head. 7 needle. £19.50 p/p 50p.
ZETTLER jow profile PCB relay
30mm x 36mm 4.8/6.9v d.c.
2/2.5 amps a.c. contacts. 85p
p/p 25p.

D TYPE CONNECTORS
9 Way: sockets (solder) 5p.
15 Way: wirewrap plugs only 75p.
50 Way: skt (wirewrap) £1.85.
50 Way: skt £1.45, p&p 25p.
25 Way Male to Female with
covers plus minimum 1 metre of
gable (12 way) £4.00 each p/p

5p.

25 Way plug (soldercaul) 25 Way
socket £1.20 sach.

COVERS
37 Wey: 90p (plastic), p&p 25p.

DISPLAYS
HP 5082 4 digit DiL display full
spec £1.50 each, p&p 25p. Large
quantities POA.
MAN 72 7 seg CC £1.25, p&p
25p. Burroughs Panaplex 9 Dig. +
skt and bezel £1.00, p&p 25p.
LED 3 Digit DIL 55p, p&p 25p.
Bowmar 9 digit .1 in LED with red
bezel. (As used in calculators).
£1.00 + 25p p&p.

SUPERSAVER 1
Ribbon Cable Heeders 16 DIL
Jermyn, gold plated, with cover

46p, p&p 25p.
Header plugs. 18 Way
75p, 18 Way 95p, 24 Way

£1.80. (Insulstion piercing

type). p/p 26p.

Ansley 1/0 Header plugs. .1in

26 Way 85p, 28 Way (right-
85p. 40 Way £1.00 p/p

SUPERSAVER 2
Tanalum Capacitors 25 voit. 4.7
uF, 14 for £1.00, p&p 25p.

SUPERSAVER 3
PRICE SMASH FND 500 .5in.
LED displays, full spec 50p sach,
p&p 25p. Jarge quantities POA.

SUPERSAVER 5
Battery eliminstor
200MA 240V AC input idesl for
calcuistors, radio, stc., give
away price 95p each. L-vgo
quantities P.O.A. plp 35p.

SUPERSAVER 8
EAO KEY SWITCH oblong
fascia, 26mm x 1Bmm (approx.
1Bmm hole, fixing supplied, brand
new with 2 keys. £2.95 p&p 25p.

SUPERSAVER 7
SN74116 Dual 4 Bit letch 75p,
p&p 25p.

SN741 1B Amhmeuc Logic Unit,
80p, p&

SN741 94 4 Bu Register, 50p p&p
25

p.
SN74198 8 Bit Shift Register, 75p
p&p 25p.
SUPERSAVER 8
ITT 4cx 250b brand new full
spec £7.50 sach p&p 25p.
SUPERSAVER 9
5 digit 7 segment DIL LED .11
dispiays 4 for £1.50 p/p 25p.
SUPERSAVER 10
9 way male/female connector,
ELCO 8129, 0.1 inch pitch, gold-
plated PCB mounting. ideal for
bussing two PCBs together.
Superb value, 35p, p&p 25p.
SUPERSAVER 11
7415266 50p. 74LS245 £2.40.
74L5240 £1.00. 745260 35p.
P&P on all above 25p

SUPERSAVER 12
TMS 312BNC Static shift register.
£1.50, p&p 25p.
SUPERSAVER 14
Recording Designs Ltd digital
cassette deck. 50-100 Beud
RS232 240V input. A professionel
superb deck. £48.00, p&p £2.00.
SUPERSAVER 15
5K multiturn trimpots, PCB moun-
ting, per box of 14 €2.50, p&p

SUPERSAVER 18
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1.00,
p&p 25p.

LEDs (Fult spec.)
TIL209, red 10p. 0.2in, red 12p.
0.2in. green 28p. 0.2in, yeliow
2

RL54 red Axial lead. 15p.
P&P on all above 25p.
VERNITRON Ceramic filters type
FM4 10 yMHz 4Bp, p&p 25p.
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p.
TBA B10S, with data, 86p, 4-way
Dil switches, 75p. MC1303 Dual
Stereo preamp with data, £1.25.
7in. Nylon cable ties 100 for
£1.50. All p&p 25p.
NEW 8N78477 (Yes. back in
stock). Sound Generator IC (Train,
plane, explosion, laser gun, etc).
with data €3.25, p&p 25p.
PCB KEYBOARD, 65mm X
82mm, 18 key Clickers less Key
tops,zideal Hexadecimal use 35p,

5p.
CAPACITOR 8COOP. 1.600uF
at 10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 25p p&p.
DON'T KILL YOUR EPROMS.
Augat 24 Way low profile socket.
Solid goid pins. A superb socket.
Leave your eproms in them for
programming of usage 1o prevent
breaking off pins. Only 40p each,
p&p 25p.

GIVEAWAY

22 pin low profils dil socket,

12p EACH
plhp 25p

oM®
*oo®

Just arrived. ITT 2082 Dats
Modem. Brand new and boxed,
with menusl. 600/1200 Baud.
Deta Modem to CC ITT. V24/
R8232C. Channel centre

1300 and 1700Hz
(600 Baud) or 1300 and 2100Hz
(1200 Baud). Synchronous or
ssynchronous operation over 2
or & wice, swnch or dedicated
lines, built in self and lines test
functions. Some of the best
squipment we have ever
obtained. £115.00 each, p&p
£3.00. (Fraction of original

\“ep“ P-“\S

coet).
1C HOLDERS (Low-profile)
8Dit  12p 14Dit  15p
16Dt 17p 18Dt 20p
22Dl 28p 24 DIl 35p
2BDil 45p All p&p 35p

WE $TOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.

P8Us. We have a large stock of
power supplies at very realistic
prices (callers).

RELAYS

Banor resettable double pole
changeover 12V £1. Both p&p
25p.

CIRCUIT BREAKERS
JUST ARRIVED — PCB 008
OSCILLATOR Containing 1 NPN
transistor, 1 resistor, 1 transformer
and PP3 battery connector. 30mm
x 20mm (api)rox) 25p each. 5 for

€1. p/p Z25p. PCB 009 1 x

CD4069, 1 x CD4011, 5 wansis-
tors, 7 capacitors. 12 resistors, 1
diode, 45mm x 55 mm (approx)}.
45p vach. p/p 25p.
CENTRONICS 101A Dot Matrix
printer. Fully overhauled. 185
char/sec. £450.00 inc. VAT.
Carriage st cost. As above dual
headed 300 char/wec £850 inc.
VAT,
C.P.U. TYPE 10880. These de-
vices are brand new, supplied with
comprehensive. data sheet for
experimental use or hang them on
your Christmas tree! & for £1. p&p
25p.

\4

\V° TELEPHONE:

UXBRIDGE 55399

ICL POWER SUPPLY (ox-
chenge units) 240V AC input.
Output +24V st 2 amps DC,
—24V =t 2 amps DC (sdjustable
to 12V) 45V at 4 amps DC
—100V DC and 8.3V AC.

Terms cash with order (official
orders welcomed from colleges,
etc). All enquiries s.a.e. please. All
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.

FOR THE PROFESSIONAL
USBER. CP Clare Keyboard
switches with buttons (blank) 85p
each plp 25p.

BURROUGHS keyboard, 96 key

station. On-board crystal snd
TTL. Brand new and boxed.
500mm x 190mm. At the time
of advert no dats. No keytops st
sll. Clare pondov Reed
switches. £12.00 each,
pa&p £1.50, Mﬂ-‘

PLEASE DO NOT ORDER GOODS

FROM OLD ADVERTS. PHONE
BEFORE ORDERING.

EN

SURPLUS STOCKS
PURCHASED wumm
FOR CASH —

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
T _Allﬂlqubio. 8.8.0. please
service out of business hours.

New retail premises, now open
Mon, Tues, Thurs, Fri. and Sat,
9.30-6.00 Lunch 1-2.15 week-
days. Closed all day Wednesday.
We are situated just off the A40
opposite Master Brewer.

ALL PRICES INCLUSIVE OF VAT
UXBRIDGE 55399

All components full spec.
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AUTOMATIC

FREQUENCY

ANALYSIS

Microprocessors have revolutionised test instrument design. Morris
Stanley of SE Labs (EMI) describes the use of new techniques to
produce a fully automatic frequency response analysis system for state-

of-the-art dynamic analysis.

design, manufacturing and field site maintenance, it is
necessary to measure, accurately and easily, the dynamic
performance of components, modules and complete systems.
Dynamic is defined here as the response of the device under test
to signals (self-generated or externally applied).
The ratio of output signal to input signal (expressed as both
ratio magnitude and ratio phase) at all frequencies of interest, is
the transfer function of the device under test.

Time Domain Techniques

Considering Time Domain Techniques, the data may, in
special cases, be inferred indirectly from response observations
made in the time domain ie by applying an accurately known
complex signal (eg a near ideal unit pulse) and comparing the
resultant output with the input using an oscilloscope or a fast
chart recorder (Fig.1). However, in addition to the heavy
computational and interpretive burdens the technique imposes
on the user, its accuracy and validity are severely limited, in
practice, by the masking effects of noise (Fig.2). Moreover, it
rarely provides sufficient resolution (of raw data)to reveal small
but highly significant resonances (glitches) or similar second-
order anomalies. Therefore, it is generally agreed that Time
Domain response testing is at best a qualitative technique —
even considering the merits of the new digital oscilloscopes.
Precision does not, after all, eliminate anamolous signals.

Cc=0.1

In almost every field of industrial and scientific research,

c=04

INPUT AMPLITUDE

TIME
Fig.1 Ideal system responses to unit pulse showing various damping factors.

In another, far more complex use of the Time Domain for
transfer-function and related testing, the complex input signal
applied is a known pseudorandom sequence, single level
(binary) or multilevel. The delays and/or level shifts recorded at

56

the output can be correlated with the input signal to reject noise
and other anomalies and can be made to yield the transfer
function data required. However, this information can only be
obtained after extensive (and expensive) computer
manipulation. Pseudorandom testing is chiefly of historical
interest now.

A

INPUT AMPLITUDE

TIME
Fig.2 Typical system response to a unit pulse.

Frequency DomainTechniques

Far more useful results are obtained when some form of
frequency domain testing (ie obtaining the frequency response)
is performed. In this approach, the instrumentation yields data
that represent, more or less completely and accurately
{depending on the technigue selected), the Fourier spectrum of
the transfer function. This may be used in several different ways,
such as the Bode plot or a Nyquist or Nichols plot (Figs 3,4,5) —
or to implement the Evans rootdocus approach. To be useful

AMPLITUDE
RATIO {dB) Fig.3 Bode plot.

FREQUENCY

UNITY GAIN (LOG SCALE)

{0 gB) GAIN
MARGIN
o FREQUENCY
PHASE
- {LOG SCALE)
‘m
MARGIN

180° w==
BOOE PLOT
/’HASE MARGIN

= (180 - 6)°
GAIN MARGIN
={1-A)

A
]
f UNITY
w INCREASING| RADIUS

NYQUIST PLOT

Fig.4 Nyquist plot. (OPEN LOOP}
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Fig.5 Nichols plot.

and informative, the transfer functiorf must be expressed in
both magnitude of ratio and phase.

Various techniques are currently available for making such
measurements and before proceeding further, two additional
introductory observations can be made. First, these techniques
are equally useful in measuring the dynamic behaviour of all
kinds of physical systems. Because all the instrumentation
available today is electronic, it is frequently necessary to use
one or more transducers in the measurement set-up:
accelerometers, tachometers, position sensors, temperature
sensors, chemical cells, load cells, etc. In every suchinstance, it
is necessary to know the transfer function of the transducer
(either to correct for it in response calculations, or to be certain
that it may safely be ignored) and it is equally necessary to
calibrate the transducer independently and accurately (usually
by using the same instrumentation).

Finally, to comment on the wide range of needs and
capabilities of those who use dynamic analysis. The
maintenance technicians who perform pre-flight ‘depot’ check-
outs on control systems for supersonic fighter aircraft work to a
very different time scale, have totally different information
needs and generally have very much less mathematical
capability and theoretical intuition than did the scientists and
engineers who originally designed those systems in the
relatively serene and convenient environment of a laboratory.
To be efficient, the depot system must be highly automated and
fully preprogrammed; to be effective and equal to every
research and design task, the laboratory system should be as
versatile, and as responsive to creative manual programming, as
possible.

The Classic Approach : FRA

In practice, the most direct, accurate and convenient
method of measuring the transfer function of any circuit or
device (or, indeed, of simply measuring the Fourier spectrum of
any signal with respect to a reference signal) is shown in Fig.6.
This is the basic block diagram of any frequency response
analyser, regardless of how the individual blocks may be
implemented. A sine-wave signal of high purity and stability,
programmable in both amplitude and frequency, is generated
in the FRA and fed to the device undertest. In open loop testing,
the sinewave signal is simply applied to the input terminals. In
testing a closed-loop system, the signal may be inserted at any
convenient point in the loop, in series with the normal signal
path or at a summing junction. In the simplest applications, only
one of the two correlators is used. These are applications in
which the transfer function to be measured is the one between
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FEEDBACK
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FEEDBACK
LOAD
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l
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A SUPPLY |
]
— — —_—

Fig.6 Typical FRA system.

the inputsignal interface and some other point in the device
under test. In other important applications, both correlators
must be used, because what is wanted is the transfer function
between two points in the system, neither of which is the point
of introduction of the test signal.

Correlation

it may be appropriate at this point to consider correlation
in a little more detail. A correlator is defined as a circuit that has
the ability to accept a signal of any kind (within its ratings) and
extract from that signal only that part of it that corresponds
exactly in frequency to a reference signal (also fed to the
correlator). The correlator then produces two outputs — (1) a
signal proportional to the injphase component of the ratio of
input amplitude to reference amplitude and (2) a signal
proportional to the quadrative component of that ratio. From
these signals, it is easy to compute the corresponding
magnitude and phase values.

Perhaps the simplest way to think of a correlator is that it is
a nearly-zero-bandwidth (very high Q) phasesensitive detector.
In fact, analogue correlators are just that and were originally
called “synchronous detectors”. In modern FRAs the technique
used to obtain correlation is actually a digital computation that
applies a simple algorithm to digitised samples of the input
waveform and to known digital values of the reference
waveform — but the effect is the same. The digital synthesis of
the correlation integral merely optimises the performance of
the correlator at significantly lower cost that would be possible
by any comparably efficient analogue circuitry.

Cross Correlation

When two correlators are used, they are interconnected in
such a way as to produce ‘crosscorrelation’, ie to produce
amplitude and phase (or inphase and quadrature) signals
proportional to the ratio of the two correlator inputs, having
rejected all input components that do not correspond to the
reference signal frequency.

The Correlation Integral

There is no doubtthat the heart of any FRA is the correlator.
Programmable wide range signal generators are straightforward
enough and are not new in the art, but creating a fast, high
performance, wide dynamic range correlator can preser:f»a
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formidable design challenge. If the basic correlation integral is
examined, the algorithm for its digital implementation starting
with;

nT
1 : .
Xa = nTJo Vmax sin(wt +8) + sin wtdt
] nT
Ya =570 Vmax sin(wt +8) + cos wtdt
Where X_= real part in volts \Y = peak of
a max

nT= integration time correlator input signal

Y_= quadrature part in f = phase shift of

vblts correlator input signal
relative to generator
output
Letab,cde, . . . etc be the values of sin wtfort, t,t,
... T, and let
A,B,CD,E, . etc be the values of sin{fwt + 8)for t, t,, t,
. T then,
=1
X,=-7 [ZaA+bB+cC+dD+ . .. . 1

As so often happens, we find that digital computation of a
complex mathematical function is reducible to what has called
a ‘thundering redundancy’ of ‘fetch . . . multiply . . . add

_fetch . . . multiply . . . add’ many times, as fast as
possible. Trigonometric functions are reduced to table look-ups
and vector matrices are all essentially boring variations on
‘fetch multiply add’. It is in the critical
implementation of the analogue A/D and the elegant reduction
of the logic to minimal hardware that a design competence
shows through; and, for the latter, we can consider the
computations made in this latest Frequency Response
Analyser, the SE Laboratories 2450. These computations are
shown in detail in Fig.8.

Automating Frequency
Response Analysis

The advent of the microcomputer has made it possible to
automate not only the measurement process, but also the
programming of specific tests at the operator or system
interfaces. Fig.9 shows how the new FRA utilises such a system.
The tasks performed by the microcomputer include:
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Fig.8 Types of computation in the SE2450 FRA.
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— Translating keyboard commands (typically, a single keystroke, plus a single
numerical value) into all of the internal functions required to set up a test-
mode format.

— Generating a display that presents the formatted test conditions to the
operator at any time he requests them.

— Providing cursor-linked guidance for the operator to speed and simplify the
manual input of test parameters and conditions.

— Providing error detection, default (fallback) conditions and self{hecklng
services.

— Controlling the signal generator during performance of the test run;
frequency; amplitude; starting angle; number of cycles; DC bias (offset).

— Automatically executing harmonic analysis when so commanded on a
specified harmonic (up to the 15th).

— Synchronising the FRA’s signal generator to an external source when a
standard option is installed.

— Executing the correlation computations.

— Ranging the correlators and generating (or compensating for) offset at the
correlator inputs as commanded.

— Executing statistical computations when commanded.

_Scaling and/or converting the results to the selected units and generating
result displays.

— Storing sets of results and displaying them, as commanded, in convenient
page formats.

— Storing test conditions and parameters until no longer needed.

— Providing a full parallel standard IEEE 488 (1978) interface with external
peripherals andfor external controfler, calculator, or other CPU, when a
standard option is installed.

— Providing a two-way RS232 serial interface — eg for teletypewriters or
modems, when a standard option is installed.

— Controlling an external digital X-Y plotter, when a standard option is installed
{provided that the IEEE 488 Interface option has also been installed).

The advantages of comprehensive internal automation of
an instrument as sophisticated as the SE Labs model 2450 are
not, perhaps, fully evident at first glance; but they become
increasingly apparent as the various operating modes and
design features are utilised. It is interesting to note that a typical
non-automated FRA of roughly comparable range and facilities
has more than sixty front panel controls and no interactive
means of guiding the operator during set-up.

Simplified Programming For ATE
Systems

To the designer of large Automatic Test Equipment
systems, in which the automated FRA may be but one of several
instruments, the advantages of its comprehensive internal
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Fig.9 An automatic frequency response analyser SE2450.

automation appear most impressively as substantial
simplifications in programming. Just as the microcomputer
makes it easy to set up a complex test run manually with
perhaps 15 or 20 keystrokes, so it also simplifies the software
required to command such a test via the system bus. It is never
safe to generalise about software tasks, but one can observe
that program generation for the 2450 is often an order of
magnitude simpler and faster than it is for less ‘intelligent’
instruments and the interactive display of such a system as the
SE2450 is always ready to help verify, edit, detect errors, etc.,
without external program-checking instrumentation.

Major System Specifications

By appropriate keystrokes, one may call into service either
of two modes, spot frequency or sweep frequency. The
generator frequency can be selected anywhere in the range
from 0.0001 Hz to 10000 Hz, a ten million to one range, with a
resolution of one part in 9999. The RMS or peak amplitude of
the signal may be programmed to any value between1 mV and
9V99. The operator may choose high-purity sinusoidal, precise
triangular, or precise square waveforms, all of which are
digitally generated with a resolution of 1024 steps per cycle and
with essentially glitch-free transitions. The waveform generator
may be selected to start at 0°, 90°, 180°, or 270° of its normal
cycle. A DC bias (offset) voltage may be added to or subtracted
from the generated waveform. Any bias voltage may be called
for in the range from -9V98 to +9V99 in 10 mV steps.

The input sensitivity of the correlator(s) in use may be
allowed to autorange, over the entire rated and usable
sensitivity range of 250 mV to 1000 V, RMS or peak; or it may be
manually set to any one of the following nominal ranges: 50
mV/500 mV/5 V/500 V, RMS or peak. If the signal fed to the
correlator is less than 5% of nominal range, the diagnostic
legend ‘underrange’ will appear and computation will stop. If
the signal rises above 200% of manual selected range, the
instrument will revert to automatic ranging. If the correlator
input rises above 500 V on the top range, the diagnostic legend
‘overrange’ will appear and the computation will stop. The
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number of cycles over which the measurement is made may be
specified by keyboard entry at any value from 1 to 9999,
improving the results by integration of the noise over more and
more cycles.

If harmonic analysis is required, the number of the
harmonic to be measured is specified, from two to 15, by
keyboard entry and the specified measurement is made at that
harmonic frequency, with the system excited at the
fundamental frequency. In the sweep frequency mode, the SE
2450 actually performs a sequence of spot-frequency
measurements, over a specified frequency range, with a
specified number of frequencies. The instrument may be
programmed to sweep either up or down, the spacing of
frequencies specified as linear (equal spacing) or logarithmic (a
constant ratio of each frequency to the preceeding frequency).
The 2450 automatically computes the test frequencies that will
yield the desired spacing and on command the test proceeds
automatically. The results of each of the individual tests made
in the sweep frequency mode are stored and reported on a
maximum of 10 pages of data, 12 results per page,
consecutively numbered.

The form in which the test results are computed and
expressed may be selected from: cartesian {real and imaginary
terms of the output-to-input ratio, or a + jb); polar (magnitude
and phase angle of the output-to-input ratio, or R, ¢ °}or log-
polar (log R, expressed in dB and phase angle ¢ ©).

There is no doubt that the frequency-esponse concept is a
useful and powerful tool for all aspects of engineering and as
Alistair G.J. Macfarlane rightly pointed out in his paper to the
IEEE (1), this form of measurement enables engineers to quickly
and fluently communicate to each other the essential features
of a feedback control situation. The SE Laboratories new
frequency response analyser is certainly the first major step
forward in producing a truly automatic system that will
contribute to the future development of feedback and control.

Reference.
(1) Alistair G.). Macfarlane, IEEE press 1979 Frequency-Response methods in
control systems. ETI
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SPOT DESIGNS

Courtesy Light Timer

This courtesy light timer switches on the courtesy light of a car fora
nominal period of 30 S after one of the car doorsis opened, but the
length of the switch-off delay can be altered to suit individual re-
quirements. The circuit has been designed for use with 12 V negative
earth electrical systems, but it is easily modified for use with positive
earth systems.

One of the door switches closes if a car door is opened and this
connects power to the courtesy lamp and to the timer circuit. As C1
will be totally uncharged at switch-on, it takes the gate terminal of
VMOS transistor Q1 fully positive. This biases Q1 hard into conduc-
tion so that it operates the relay which forms its drain load. Make con-
facts RLA2 then close and connect power to beth the courtesy light
and the timer circuit. These both remain operational, therefore, even if
the car door is closed. RLA1 is a break relay contact and this opens so
that C1 is free to charge up by way of R2.

After approximately 30 S the charge voltage on Q1 reaches
almost the full supply potential and the gate potential of Q1 drops to
the point where this device switches off and deactivates the relay.
RLA2 then opens again and the courtesy light and timer circuits are
switched off. RLA 1 closes and rapidly discharges C1 through R1 so
that the unit starts a new timing run when it is activated again and no
residual charge is left on C1 (which would give a shortened timing
period).

o—
+Ve
RLA1 o1
1N4007
d COURTESY
Q1 LAMP
VNG7AF OR
, VNEBAF
O0OR
SWITCHES
RLAZ
—\& i { {  .CCOPYRIGHT MODMAGS Ltd

The length of the timing period is proportional to the value of R2
and is, therefore, easily modified if necessary. The circuit should func-
tion correctly with positive earth systems provided the door switches
and RLA2 are connected in the positive supply lead rather thanin the
negative one. D2 and R3 are to protect Q1 against an excessive input
voltage if the supply should go above 15 V. D1 is the usual protection
diode for a highly inductive load in a semiconductor circuit.

v

Fitzroy House, Market Place,

Swafftham, Norfolk, PE37 7QH.

200W Disco Power Amplifier (81082) £20.85
Pools predictor (79053). An analogue computer that may win you a fortune £8.15
Talk Funny (80052). A ring modulator circuit that produces very strange results when fed with a human voice £9.60
Pest Pester (80130). An electronic insect repellant £2.35
Steam train sound effects (80019). Simulates the sound of steam and whistle £6.50
Electronic Nuisance (80016). Makes an annoying noise, but only in the dark! £3.85
Cackling Egg timer (9985). An egg timer with a difference, it clucks like a hen £3.85
Chorosynth (80016). A cheap mini synthesizer. Send for details £57.90
Elektor Vocoder (800186). The first Vocoder designed to be built in kit form, 10-channel modulator construction £162.50
Analogue Reverberation Unit (9973). Uses a SAD 1024 which can produce a delay up to 100mS £27.70
Guitar Preamp (77020). With three tone controls £6.50
Transistor Curve Tracer (80128). Interface with your scope to display lc/Uce characteristics on the screen £2.40
Linear Thermometer (80127). Simple but effective meter reading thermometer using a diode as sensor £13.45
Precision Power Unit (80514). Produces accurate reference voitages at presettable current limits up to 2 Amps £48.65
Top-preamp (80031) Min), all IT preamplitier for use with most power am plifiers £34.40
Programmable Slide Fader (81002). Mixes audio signals on tape with operation of two slide projectors £46.50
Stereo dynamic Preamp (80532). A low noise high quality disc preamplifier £5.20
STAMP (80543) Super tiny amplifier with up to 1 Watt output £3.75
T i Ignition ( 2). The most significant advantages of other systems combined in one £20.45
Dipstick Probe (80102). Direct warning of high oil temperature. State long or short dipstick required £11.25
Intelligent Wiper Delay (80086). Can be set to produce delayed wipes at any predetermined interval £15.85
Fuel Economiser (81013). Audible guide to cheaper driving £8.05
Mini Mixer (81068) High quality stereo mixing unit £37.50
High Com (81103). New generation of noise reduction system POA
Send 40p for catalogue
Our Project Packs include the electronic components, the PCB. sockets and solder together with assembly instructions. Cases, knobs etc can be supplied as
extra items if required. This is only part of our wide range of projects. See our catalogue for details of other projects that we can supply. You can also ring our
number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded announcement of any new items we have available.
To order send cheque or postal order + 40p P&P to DORAM ELECTRONICS LTD. Ail prices include VAT
a de boer company Telephone: (0760) 21627 Telex: 817912 .
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ARROW ELECTRONICS LTD.

ROYD ELECTRONICS
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CONTOUR ELECTRONICS
TANDY CORPORATION
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fwithin £ 5%}
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{20MHz) Approx 35n sec
{10MHz}

INPUT IMPEDANCE 1M Q
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switching ALT and CHOP}
CHOP FREQUENCY Appro:
200 kHZ

sequence, 20 ranges

VERTICAL AXIS 1-2-5 sequence

{WITH5X MAG.} 1 mV ~ 2V/DIV
FREQUENCY RESPONSE DC
{AC_2Hz) ~ 20MHz{-3dB BDIV)
{WITH 5X MAG.) DC (AC: 2Hz)

RISE TIME Approx 17 5n sec

GND
OPERATION MODE CH1, CH2,
DUAL X-Y (DUAL automatic

*HORIZONTAL AXIS 1-2-5

HIGH QUALITY/LOW COST
KIKUSUI 5520 20MHz SCOPE
ONLY £230-+ VAT - FREE DELIVERY

@® 20MHz. 5mV
TmV. 10MHz

SWEEP TIME 0.4usec 0 5 sec/
DIV (within + 5%)
(WITH 5X MAG.} 0 O4usec 0.1
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SWEEP STOP Sweep stops and
trace becomes a spot
*EXTERNAL SWEEP MODE
X-Y mode {CH1. X axis)
SENSITIVITY 5mV ~ 10V/DlV
FREQUENCY RESPONSE DC
(AC" 2Hz) ~ 1MHz
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X-Y PHASE DIFFERENCE within
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* TRIGGERING
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of  TRIGGER SOURCE INT EXT
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Input signai}
FREQUENCY RESPONSE DC ~
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TELONIC/BERKELEY UK

2 Castle Hill Terrace, Maidenhead, Berkshire SL6 4JR
Tel : Maidenhead {0628) 73933 Telex: 849131 (TELBER G)

® One Touch X-Y Operation
® TV Sync. Separator (Trigger)
® Single Sweep Function
@ High Brightness CRT

1
+CALIBRATION VOLTAGE

INPUT RESISTANCE Approx
10kQ

WAVEFORM Square wave,
Approx. TkHz

OUTPUT VOLTAGE 1Vp-p. 3%
* CRT

TYPE 5-nch round-type
PHOSPHOR 831 {Green)
ACCELERATION VOLTAGE

Approx 2kV

EFFECTIVE AREA 8 DIV x

10 DIV (1D = 8.5mm)
GRATICULE ILLUMINATION
Brghtness s continuously
variable

* POWER REQUIREMENTS
AC LINE VOLTAGE 100V, 110V,
120V, 220V, 230V, 240V, + 10%
FREQUENCY 50/60 Hz
POWER CONSUMPTION
Approx. 40VA

*MECHANICAL
SPECIFICATION

MAXIMUM DIMENSIONS
250W x 210H x 435D mm
WEIGHT Approx 8kg (17 61b.)
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Elec! serts. with bolt in FET preamp
36y DC. £1.00,

TAPE HEADS. Mono casseite, £1.75.
Steres casselle €3.90. Standard 8 irack
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BSR SAPY0 4 Irack £2.10. TDID dual head
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WERD POTTING PLASTIC Bexes with Iid

NH55 M/METER. 2.000
opv KV AC DE Volts,
:08ma DC . Resisiance D-
10K. D-1 MEG. £5.50.

e screws 7D 50x 20mm, blagk, 3
k.

SOCKETS T05 or TD18 9p each. 103 type

ALUMINIUM PROJECT BDXES. 18
S.W.E. wilb fitled Iid snd screws. AB)
3x2x1 52p. ABZ 4x3x |5in 62p. AB3
4x3x2in 5Bp. ABA 6x4x2in Tdp. ABS

35 WATT RMS STEREO SPEAKER’
SYSTEM. Wosler. Sqmawker. Twoster
[cowtrotiod) b bisck beavy alioy cabiasis,
Te"x 44" x 8" 35,75 pair PEP £1.95. .

Bx4x3in @p. ABG Bx6x 2in £1.05. ABY
8x6x3in £1,25,

10 pin D.L1. SWITCHES only 42p sach,

RIBBON CABLE 8-way singie cors minia-
1ure 22p per mebrse.

Emémms {AOR STAND. suits uil Antex irens
L85,

ANTEX SOLDERING JIRONS. Al 24DV AC.

‘SPECIAL DFFER DEMAGNETIZER.
Curved probe typs. suitabie Jor reel to reel or

YN36D M/METER.

20.000 opy.. IKY AC/DC -
Volls. 250ma OC . 4 resis)-

anie ranges 10 20 Meg .

“150 has buill n Iransislor

‘ester wilh leakage and

gam ranges £12.50.

cassstie machines. opsrales on 240V AC only
£1.95.

Model C 15 watts £3.85. Model ICX 17 walis
£3.95. Madsl X25 25 watts £3.95p. $T3

POWER SUPPLIES, Swilcbed type plugs
1nio @ 13 smp socket has 3-4, 5.6, 7.5 and 9
volts D £ oul a1 either 10D or 40Dma

HANDY BENCH YICE, 17
iaw spuning £2.95. 3"

MOTORISED ALARM
8048 £7.05.

switchable £3.45. HC234N stabilises power
supply 36:7 5-9v OC at 40Dma, has polarity
‘eversing and on off swilch and is fubly

0
PLAYERS. S walls por chassel sotpit, HO
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::y“[a?‘snu ::i 6;].““ wrticel drilt quﬁ.l-ﬂ:: vvvvvvvvvvvv % ).:I:::US. M siza 1.2 velts 500me £1.10 T;;]v;s:'?ucus. REC/SENDER. 4DKHZ {uqnl::(‘i::u: :g:.'y::..:'r:;;"or"" from no ioad veipet imp.. autosiop meckaeism (Japanese)
. STEREDVERSION . ........... £10.95 - £1250. y
Terms. Cash with order (official orders welcomed from PROG RES SIVE RA DIO
colleges etc) 30p postage please unless otherwise 31 CHEAPSIDE, LIVERPOOL L2 20D
:shown. VAT inclusive prices. S.A.E. f?[ |Ilustrateq lists. . ALL ORDERS DESPATCHED BY RETURN POST
) 61



IS THERE AN ALTERNATIVE
TO SPENDING MORE
AND MORE ON

YES!

THE WILSON STEREO LIBRARY

As a music lover, you know just how much new records and TO JOIN THE LIBRARY, your annual subscription for records
cassettes cost. Now, by hiring your recordings from The Wilson is £4.90; or£4:50 annually for cassettes.
Stereo Library you can save yourself a lot of money. There is no deposit at all to pay.
Borrow from our vast collection of classical, opera, jazz, A FULL LIBRARY CATALOGUE is sent to you the day you join.
rock and pop recordings, for asilittle as 7p a day for From this, you make your choice and your first selection
stereo discs, and 6p for cassettes. Keep them - ;o"; ;;w'c; ;v‘ of rec?rds ?( cassettes ;Ni“ bte disp(ajtched %ytreturn

of post in a special container designed to give
g oo SRR =,
particular disc, on hire, you can —

FOR NEW RECORDS AND CASSETTES
AT CUT PRICE, join the WSL

\ “Records at Cost Service”’. The
annual subscription is £4.20,

East Sussex. TN40 1JP. enabling you to buy any brand new

Please send me: record or tape at cost price, plusa

0 Free booklet ‘The Wilson Stereo Library’, which gives full details of al ‘ nominal hardiing charge of 25p.

THE \VIL\O\* ] N charge on returning the recordings.
STERE

and at a very advantageous price! Y 4

0
LIBRARY .JMW‘ ‘

is wide open. Almost every , TO: The Wilson Stereo Library Limited, 54 Sea Road, Bexhill,

FOR BORROWERS, the choice

recent worthwhile classical,
popular or jazz recording —
record or cassette — can be sent

. . ve W.S.L. services (and accessories).
to'you n p,”,me condition; or . [JW.S.L. Catalogue of stereo and quad recordings. | enclose £2.25" TO BUY USED RECORDS OR
mint condition and even totally I plus 25p post and packing. SPECIAL OFFERS OF BRAND
unplayed for a small extra charge. [JW.S.L. Catalogue of stereo cassettes. | enclose.£1.50* plus 20p post NEW RECORDS AT BARGAIN
‘ and packing. PRICES, you pay an annual

i ; * | understand that this will be credited to me in full, should | decide to subscription of £2.90. For this, you
To find out just how good our sel- ‘ become a member of either the Cassette or Record Library, or both. ’ get a monthly tist of slightly used

ection of recordings is, why NOtDUY ‘W' name | s 4§ records, tapes and special brand new
our Record or Cassette Catalogue, or \ A records offered at enormous savings.
both before even becomlng a member =33 R R E R R , = - . -

To get your copy, simply completeand N . & The Wilson Stereo Library Ltd., 54 Sea Rd.,
post the coupon. And remember, the cost N Bexhiil, East Sussex TN4D 1JP
of the Catalogue is refunded when you join.
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PROJECT

ENGINEER'S

STETHOSCOPE

This unusual device lets you locate or listen to internal engine sounds,
such as the rumble of bearings or the rattle of tappets. An essential
project for the DIY nut. Design by Ray Marston. Project development

by Steve Ramsahadeo.

his very unusual project enables you to effectively and
T effortlessly get right inside an engine and listen to, or
locate, all of its internally-generated sounds, such as the
noises of bearings, pistons, tappets, etc. The device is fitted with

a double filter network that can be used to pick out one set of |

sounds (such as those of the bearings or the tappets, etc)from all
others, thus facilitating fault-finding on engines and motors.

The Stethoscope project comprises an acoustic probe unit,
a ‘box-of-tricks’ and a pair of conventional headphones. The
headphones help muffle ambient sounds, so that you can con-
centrate on the sounds of the stethoscope even in a very noisy
environment. The probe unit is used to make mechanical con-
tact with the engine or mechanism under test and is coupled to
the ‘box-of-tricks” by flexible leads.

The probe unit relies on mechanical coupling or contact
between itself and the engine (or whatever) for acoustic pick-up.
This coupling can be achieved either directly or by a metal rod.
The rod can take any one of a variety of forms eg a screwdriver
or a needle. If a needle probe is used, the stethoscope can even
be used to listen to the sounds of individual jewelled bearings in
a watch mechanism.

Operating Principles

The stethoscope operation relies on the simple fact that
what is commonly called sound is a series of mechanical vibra-
tions transmitted through a medium of some sort — air, water,
metal etc. Thus, all the internally-generated sounds of a petrol
{or any other) engine, such as the sounds of tappets, pistons,
bearings, etc, are transmitted throughout the engine block and

ETI MARCH 1981

can readily be further transmitted down a metal rod (or
screwdriver, etc) to the body of an acoustic pick-up device such
as a microphone.

Our stethoscope relies on this mechanical coupling princi-
ple. We use a crystal insert as the pick-up device, with all of its
air holes blocked off {to exclude dirt) and with the coupling
made to its body either directly or by some kind of metal rod.
The use of rod coupling enables the source of a given sound to
be precisely located within (say) an engine block, by simply pro-
bing to find the position of maximum noise. If a needle probe is
used, the sound source can be located with pin-point accuracy.

Construction

The Stethoscope circuit is fairly simple and construction
should present very few problems. Wire up the PCB first, noting
the use of 20 Veropins to facilitate interwiring, as shown in the
component overlay. When wiring up RV1 and RV2 take special
care to connect the two halves of each component in the same
phase, so that the resistances increase or decrease together.

On our prototype we've fitted the two batteries (PP3s) into
the top half of the case, secured by doublesided sticky-pads.
We've fitted a small jack socket to the case top to facilitate con-
nection to the external low-impedance headphones and have
used a 39in DIN socket for connecting the probe unit.

Finally, to complete construction, wire up the probe circuit
as shown in the circuit diagram, taking care to fit Q1 and R1 as
near as possible to the crystal insert terminals and connect the
assembly to a suitable plug and lead.

At this stage, give the unit a simple functional test by pIaE>
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INPUT A RV2a AND RV2b

Sw1 +VE VIA SW2

. INPUT C RV1b RV3 RV3 oV
Fig.1 Component overlay. PHONES— PHONES+
aron
ON "\
A X ‘—-’\/VV“rL _L w2
Fl_ff.ﬁ [ C&g +
e o
RVia
220k o9 ;
4+
) i
RV2a RVZb FILTERED l 81
Bo_"’.ﬂl?z_ « 100k log 100K log OIRECT v
.
10u fon 100 R, swi —
| BOTTOM .1
A TOP CUT c1
N4 : 220u
3 .
10k AN c7 +
N n5 -
N :
! Bz
: YV
;
co— ' PHONES —T—
\—L,'
8
I
7 (©)COPYRIGHT MODMAGS L1d
X1
CRYSTAL— NOTE:
INSERT Q1152N3819
PICKUP 5 R1 :g;%’fﬁ;ﬁoz 91
w % HOW IT WORKS
L oc Fig.2 Circuit diagram. A common-or-garden crystal insert is used as the pick-up device, with

ing the head against the speaker of a small radio. Check that
tone quality and volume can be varied with the three controls.
When the above test is satisfactory, complete the probe con-
struction by blanking off (with tape) any air holes in the insert (to
exclude dirt and oil) and encapsulate the electronics in wax or
resin. On the completed circuit the probe can be used as it
stands or can be epoxied to a screw terminal or clip (or both)that
can be used to make connections to a variety of probe types
(metal rods, a screwdriver, etc). The Stethoscope is intended for
use with a pair of headphones of not less than 8RO impedance.

BUYLINES

| All components used in the Engineer’s Stethoscope are common types
and should present no availability problems.

In case of difficulty Watford Electronics can supply the crystal
microphone insert (order code C2).

the external mechanical sound vibrations being fed to its body either
directly or by a metal rod from the engine (or whatever) under test. FET
source follower Q1 is wired directly to the output of the pick-up
device, to give a low-impedance output from the resulting probe. The
output of the probe circuit is then fed, either directly or throughadou-
ble filter network, to a power amplifier stage (1C3) and thence on to a
pair of headphones.

When the stethoscope is used in the filtered mode, the output of
the probe circuit is first passed through high-pass (bottom-cuf) filter
1C1 and thence on to the power amplifier via low-pass (top cut) filter
IC2. Both of these filters are second-order variable types. The IC1 filter
can be used to reject signals below roll-off frequencies that are
variable from 80 Hz to 3 kHz via RV1 and the IC2 filter can be used to
reject signals above roll-off frequencies that are variable from 700 Hz
fo 15 kHz via RV2. These two filters can be used to pick out specific
sounds, such as the low-frequency rumble of bearings or the high-
frequency rattle of tappets, from the broad spectrum of sounds that
are generated by an engine.

The complete stethoscope is powered by a pair of 9 V batteries
and typically consumes about 15 mA when driving a pair of 8RO head-
phones. The split power supplies to the 1C1-1C2 op-amp filters are
generated with the aid of ZD1 and C8.
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PROJECT : Engineer’s Stethoscope

PARTS LIST R1, R2, C1 and Q1
are wired directly
Resistors all AW 10% across the mic. insert.
R1 10M We fixed our
R2,4,5,6,7 4k7 batteries to the top
R39 10k half of the case.
R38 470R
Potentiometers
RViab 220k dual logarithmic
RV2a,b 100k dual logarithmic
RV3 10k logarithmic
Capacitors
C1 47n polycarbonate
c29 10u 63 V electrolytic, PCB type
Cc34 10n polyester (C280)
C5 470u 25 V axial electrolytic
C6,7 1n5 polycarbonate
C8,13 100u 25 V axial electrolytic
c10 100p ceramic
c1 100n polyester (C280)
Cc12 47u 25 V axial electrolytic
C14 220u 25 V axial electrolytic
Semiconductors
IC1,2 M
IC3 LM380
Q1 2N3819
Miscellaneous
SW1, 2 DPST miniature toggle
SK1 3-pin DIN socket
SK2 3.5mm jack socket
Case Vero order code 202-21040
3 off knobs to suit
Crystal insert (see Buylines) ETI

Available NOW!

from your local bookshop or in case of
difficulty direct from us:

please tick the books you need: I

110

PROJECTS

ineverybook!!

110 CMOS 110 ELECTRONIC
DIGITAL IC PROJECTS ALARM PROJECTS
for the Home Constructor for the Home Constructor
R M Marston D408 00216 6 R. M Marston 0408 00269 7
110 INTEGRATED CIRCUIT
PROJECTS {2nd Edition)

110 IC TIMER
PROJECTS

for the Home Constructor
Jules H Galder 0 308 00480 0

for the Home Constructor
R M Marston 0408 0009 X

£3.9:7 110 SEMICONDUCTOR 110 THYRISTOR
I The ‘110’ books have been %/ PROJECTS (2nd Edition) PROJECTS :
acclaimed by enthusiasts, QIR ) EBERGRs and Triacs,
I students and engineers. 110 WAVEFORM 110 OPERATIONAL _ I
Each contains 110 different GENERATOR PROJECTS AMPLIFIER PROJECTS
. . . . b f H >
I circuit applications. T g ome Consirnctor L, for fhe Home Constructor I
Use them as prolem bOOks Order NOW! Cut out this coupon and return it to Patricia Davies
or as a source book for at the address below.
M it i Please send me copycopies as marked above. I enclose I
circuit ldeas' a cheque postal order for £ .. .. intotal payment:
Address , I I
{J Please send me your FU}L COLOﬂ[;R B;éghﬁré e I

Newnes Technical Books J
=L \l Borough Green, Sevenoaks, Kent TN15 8PH
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TRANSFORMERS
IN R RANGE OF

15

TYPES

We use advanced winding technology to make our toroidal ransformers. They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

30n wegniowsng” £4.T1 160w wegnisng — £8.88

(+£1.00p.p. +0.86 VAT) (+£1.40p.p. +£1.54 VAT)

rype SECONDARY SECONDARY |, .. SECONDARY SECONDARY
RMS VOLTS RMS CURRENT RMSVOLTS RMS CURRENT
1X010 646 2.50 X012 12412 6.66
1X01 949 1.66 X013 15+15 53
1X012 12412 125 X014 18+18 44
1X013 15+ 15 1.00 X015 22422 36
1X014 18+18 0.83 X016 25425 32
1X015 22+22 0.68 X017 30+30 2.6
1X016 25+25 0.60 X018 35+35 2.2
1X017 30+30 0.50 X028 110 ] 4§
80mm dia. x 351 %ggg %38 8’%
imm dia, X Jomm X
50" Weight 0.9 Kg 55]9
‘ (+£1.10p.p. +0.94 VAT) 110mm dia. x45mm
X010 6+6 4.16 225‘! Weight 2.2 Kg -59
ﬁ))}% lg+?2 %gg (+£1.50p.p. +£1.81 VAT)
+ K
X013 15+15 1.66 X014 WHg .25
X014 18+ 18 1.38 X012 ] 5.11
X015 22422 113 0 5+ 450
X016 25425 1.00 xong go+30 38
X017 30+30 0.83 )’Eoée 1] 321
X028 0 0.45 928 0+ 2-9 |
X029 022 X028 gy .04
80' 90mm dia. x 30mm £5 16
B Weight 1 Kg . 3007 110mm dia. x 50mm £12 21
(+£1.20p.p. +£1.04 VAT) B Weight 2.6 Kg .
%81"1) S*S 684 (+£1.60p.p. +£2.08 VAT)
+ E
Xolz 12412 333 e B €00
X013 15+15 2.66 7X018 35435 428
X014 18+ 18 2.22 7X026 40+ 40 75
X015 22+22 1.81 7X025 45445 33
X016 25+25 1.60 7X028 110 72
N A .
X029 220 0.36 7X030 240 25
X030 240 0.33

i 140mm dia. x 60mm
120w o zomm £6,7g (S00miieSiesy ™ £16.39
(+£1.30p.p. +£1.20 VAT)

8X017 30+30 .33
4X011 949 6.66 8X018 35+35 14
4X012 12+12 5.00 8X026 40+ 40 .25
4X013 15+15 4.00 8X025 45+45 .55
4X014 18+18 333 8X033 50+ 50 .00
4X015 22+22 2.72 8X028 110 .54
4X016 25425 2.40 8X029 220 2217
4X017 30+30 2.00 8X030 240 2.08
4X028 110 1.09
4X029 220 054 ¢ I.L.P. TOROIDAL TRANSFORMERS
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS
LL,P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected jn series or parallel)

For 110V Primary insert 0in place of X' in type number.
For 220V Pnmary (Europe) insert 1 1n place of "X" intype number.
For 240V Pnimary (U K.)insert 2in place of X' in type number.

Example — 120VA 240V 15+ 15V. 4A =42013.
* CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.
FREEPOST facility.(U.X. only).

Simply address envelope to FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER Enciose cheque/Postal Order/Money Order payable to l.L.P.
Electronics Lid or quote ourACCE.{S or BAI?C{A YCARD
account No. To gay C.0.D. add £] extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

B ) B BP TRANSFORMERS

A division of I.L.P. ELECTRONICS LTD.

FREEPOST T4 GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 7EP
Phone (0227) 54778 Technical (0227)64723 Telex 965 780

. Were
iving away
his

solderin

iron !

Choose any of 10 seléct
the Heathkit catalogue as your first order,
and we'll give you a superb soldering iron
worth over £10. Plus a 10% discount!

These kits have been specially
designed with first-time kit builders

in mind. So even if youve never built
an electronic kit before you won't Y

find it difficult. In fact, the simple to
follow step-by-step instructions
make it easy to build any Heathkit kit.

And with your special offer -
discount you can afford to see just
how easy it is.

Full details of this FREE offer are
available in the Heathkit 48 page
catalogue. So send the coupon for your
COpYy NOw.

»3?** A
R MMRAN e VAR TE— A Wi SR TE— — S VRGN GE— S—
To: Heath Electronics (UK) Limited. Dept. (ET3), Bristol Road.
Gloucester. GL2 6EE.
Please send me a copy of the Heathkit catalogue. I enclose 25p in
stamps. ’

Name

Address

NB: If you are already on the Heathkit mailing list you will
automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon.

M

HEATH™ ]

ENITN
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TEK‘momx STORAGE OSCILLOSCOPE. Type 434, as few. 12 months’
warranty £

TEKTRDNI)( OSCILLOSCOPE. Type 647, with 1042 and 3B11. £500
TEKTRONIX STORAGE OSCILLOSCOPE. Type 564 with 348 and 3B4

TELEOUIPMENT STORAGE OSCILLOBCOPE. Type DM53A £285.
TELEQUIPMENT OSCILLOSCOPE. Type D32 Portable, mains/battery.
£275.

HAMEG OSCILLOSCOPE. Type 512 DB. 50MHZ. £350.

TELEQUIPMENT OSCILLOSCOPE. Type S54A SB 10MHZ £180.

SE LABS OSCILLOSCOPE. Type SM111 DB 20MHZ £325.

ADVANCE OSCILLOSCOPE. Type 051000 DB 15MHZ. £250.
TEXKTRONIX OSCILLOSCOPE 547 with 1A1 plug-in Dual TB 50MHZ £375.
TEKTRONIX OSCILLOSCOPE. Type 561A with 3A1 and 2B67 1OMMZ.

£300.

TEKTRONIX OSCILLOSCOPE. Type 533A with CA. DB 24MHZ £140.

HEWLETT PACKARD AC CONVERTOR. Type 346 1A £120.

MARCONI FM B1G. GEN. Type TF1066B/6S. £295.

G. & E. BRADLEY LTD. R.F. MILLIVOLTMETER. Type 112 £75

ADVANCE A.C. VOLTMETER. Type VM77E £80

MARCON) WAVE ANALYSER. TF2330. Good condition. £150

AVO R.F. 81G. GEN. Model HF135 £75

MARCONI WIDE RANGE R.C. OSCILLATOR. TF1370. £95.

MARCONI AM/FM 81G. GEN. Type TF1066/1. £225.

MARCONI SENSITIVE VALVE VOLTMETER. TF2600. £50.

MARCONI SI1G. GEN. MK2. TF995A/3/5 (CT402) £275.

TEXTROMIX type 1L30 SPECTRUM ANALYSER PLUG-IN. {works, slight

corrosion) £325

AIRMEC SIGNAL GENERATOR. Type 204 AM/FM 320MHZ £150

WAYNME KERR UNIVERSAL BRIDGE. Type B221 £50

ADVANCE R.F.Signsi Genevator E2 100KHZ-100MHZ £40

ADVANCE VHF MILLIVOLTMETER VM 79 (No probe) £50

ADVANCE SIGNAL GENERATOR type B4B7 30KHZ-30MHZ £25

COSSOR NOISE LEVEL METER CT454 (Ex-Ministry) £18

$.7.C. ATTENUATOR 0-100DB 600chm £9

S.7.C. ATTENVATOR 0-100DB 75 obm £8

AVO VALVE CHARACTERISTIC METER £20

E.M.T. UNIT 230V 50cs 25VA 7.5V £22.50

BRANDENBURG HIGH VOLTAGE GENERATORS 10KV £80

BRANDENBURG HIGH VOLTAGE GENERATORS 30KV £60

VARIACS Ex-equipment Good condition B amp £25

VARIACS Ex-equipment. Good condition 20 amp £35

CRC GENERATOR TBFGBB80. Sine /square/ Triangle Very good £60

B&K AUTOMATIC VIBRATION EXCITER CONTROL. Type 1018 £50

B&K AUTOMATIC VIBRATION EXC"EI CONTROL. Typs 1019 £50
Type TFB6BB £100

SOI.AITION TRUE RMS VOLTMETER. Type VM 1484 £78

TAYLOR VALVE TESTER. Type 45D £65

ADVANCE LF OBCILLATOR. Type H1E £45

ADVANCE SIGNAL GENERATOR 562B 150KHZ -220MHZ £80

MARCONI UNIVERSAL BRIDGE. Type TFB68A £50

TAYLOR METER MODEL 128. £15

R&S SELEKTOMAT USWY BN 15221.2 £100

B&K LEVEL RECORDER. Type 2304 £50

RACAL MF SELECTIVE ANALYSER. Type 9056 £375

SCHLUMBERGER AUTO COUNTER. Type FB2602 £150

MARCON) F.E.T. MULTIMETER. Type TF2650 (new) £95

LEVELL MULTIMETER. Type TM11 £60

1CE MULTIMETER SUPERTESTER BBOR £18

MARCONI SIGNAL GENERATOR. Type TF144H. £225

MARCONI SIGNAL GENEIATOI Type TFBO1D/1/S. £195

. Type TF1313. £250

RACAL SIGNAL GENERATOR. Type 365A, 110 320MHZ AM/FM E178

R&S Zg DIAGRAPH BN3582 300-2400MHZ £85

R&S POLYSKOP 1 SWOB BN 4244/2/50 £350

WAYNE KERR COMPONENT BRIDGE. CT375 (B521) €75

R&S UNBALANCED STANDARD ATTENUATOR 500hm. BN1B942/50
5

£4
STODDART AIRCRAFT Radio Interference and Field intensity Meter, type
NM-52A 375-1000MHZ (2 pieces) £325
MARCONI SIGNAL GENERATOR. Type TFBO1B £85
R&S DIRECT CAPACITANCE METER £50
B&K HETERODYNE VOLTMETER (RECEIVER) Type 2005 £250
MARCONI VARIABLE ATTENUATOR. TF1073A/2S £40
MARCONI DOUILE PULSE GENERATOR. Type TF1400/S £
ER (COP ) WAVE ANALYSER. Type FRA ZCTBB £80
SOI.AITRON DIGIYAI. VOLTMETER. Type LM1867 £7'
HWEWLETT PACKARD DIGITAL RECORDER. Type 50508 £50
HATFIELD PSOPHOMETER. Type DRG 657167A £50
ADVANCE DUAL STABILISED D.C. SUPPLY PP3.. 0-30V 1A £25
PICTURE MONITOR MODEL PM-B2T (5in screen) As new £65
HEWLEIT PACKARD POWER SUPPLY 6214A.0-12V: 0-1 2A, new, boxed

H.P. DC POWER SUPPLY 6209B. 0-320V, 0-0.1A, new boxed. £140
7.0.A. ELECTRONICS LTD Electronic Pol rder EPR-27. Mans £120
THE JAMES KING COMPANY F3-1100T FREQUENCY STANDARD £50
MARCON) CARRIER DEVIATION METER. Type TF891D £50
SOLARTRON PULSE GENERATOR. type GO1101.2 £40

M1 SANDERS LEVELLING AMPLIFIER. Type 6587 £175

SCOPEX OSCILLOSCOPE. Type 4D10 DB 10MHZ £170

ADVANCE OSCILLOSCOPE. Type 05240 DB 10MHZ £175

COSSOR OSCILLOSCOPE. Type CDU150 DB 35MHZ £225
TELEQUIPMENT OSCILLOSCOPE. Type D61 DB 10MHZ £195
HEWLETT PACKARD OSCILLOSCOPE. Type 120B X-Y. From £85
FLUKE DIFFERENTIAL AC/DC VOLTMETER. Model B32A £60
ADVANCE AUD!O SIGNAL GENERATOR. Type H1. Sine/Square £25

R & S TUNABLE INDICATING AMP. BN 121217 /2 45-600MHZ £100
MUIRHEAD WAVE ANALYSER 30-31HZ £50

HEWLETT PACKARD DIGITAL VOLTMETER. Type 34608 £75

WAYNE KERR THERMOMETER. Type L7100 with probe. £50

HATFIELD RADIO FREQUENCY BRIDGE. Type LE300A/1 £50
SOLARTRON OSCILLOSCOPE. Type CD1400. DB 15MHZ From £75
HAMEG OSCILLOSCOPE. Type HM4 12, £250

KNIGHT RF BIG. GEN. KG686 with Swoep Marker Gen KG687. The Pair

£100.

H.P. MEMORY DISPLAY 5480B with 5486A Control TB and 54B8BA Y
System £275

H.P. MEMORY DlSPI.AV B5480A with 5486A Control TB and 5485A two
channel input £22

R&S UMF TEST RECEIVEI 0.9-2.7GHZ. BN1524 £150

EDDYSTONE RECEIVER. Type 9330S 250-850MHZ. £450

R&S UHF TEST RECEIVER. BN1523 280-340 MHZ. £120

KEITHLEY REGULATED HIGH VOLTAGE SUPPLY. Type 241. £250
HEWLETY PACKARD D.C. CURRENT SOURCE. Type 6181B £175
MARCONI XY MEMORY Type TK2214 £140

R&S UMF SIGNAL GENERATOR. BN41022 300-1000MHZ. £80

HEWLETT PACKARD
MICROWAVE SWITCH type 33124A SPST
up 10 12.4 GHZ. Brand new.
£140 sach. Reduction for quantity.

Also

ATTENUATOR
Type B493A. 3db upto 12.4 GHZ
£25 sach

EDDYSTONE
RECEIVERS

Mode! 730-500KHZ to 30MHZ
£65 each
Model 770R-AM/FM
£95 each
Some models slight imperfections,
Phone for Special Price

INFRA RED IMAGE
CONVERTER Type 9606
(CV 144)

1320 diameter Reguires single low current
3KV to 6KV supply individually boxed With

data
£12.50 each

Infra Red Lamps also advertised

GARRARD DIRECT DRIVE
TURNTABLE MOTORS

Made in Japan. With internal electronic
speed control 24 volt Connections sup-

GPO DATEL TESTER NO IC. £100
LEVELL BRDADBAND VOLTMETER. Type TMGB. £40.
DAWE AF ANALYSER. Type 1461A. £30

R&S UHF/VHF FREQUENCY METER. BN442 30-3000MHZ £60

R&S UMF MILLIVOLTMETER. BN1091 €70

GERROLD SWEEP FREQUENCY GENERATOR. Model 602. £40
TELONIC SWEEP GENERATOR. Type SD-3 450-900 MHZ £75.
H.P. VHF SIGNAL GENERATOR. Type 608D. Case damaged hence £50

MARCONI VALVE VOLTMETER. Type TF1300. £15

SOLARTRON DIGITAL VOLTMETER. Type LM1420.2. £30

VIDEO CIRCUITS LTD TUBE TESTER. Type V33. £30

LABGEAR COLOURMATCH 625 PATTERN GENERATOR. Type CM6004-

PG €30

B & X BEAT FREQUENCY DSCILLATOR. Type 1014. £175
ADVANCE OSCILLOSCOPE. Type 0S1000A. DB 20MHZ £300

pled
£3.50 each. P&P £1.50

EX-MINISTRY SOLID
STATE
400 HZ INVERTOR

2B VDC input. 115V output. Srze 7 x 2V2 x
15in approx. Connection details supphed
£18 sach. P&P £2

TRANSISTOR INVERTOR

CONVERT THISUNITTO A

SUPER BATTERY CHARGER
Attractive green ministry guality case with removable
1op and bottom plates — heavy duty power switches.
high powered resistors to control current good guahty
centre mounted amp meter, strip of wing nut terminals
on front panel which can be used for connecting leads
All this for £3.50 P&P £2 Fourunits £32 Carriage £5

with Si

STEPPING MOTORS
612 position with additiona! where the rotor 15 coils
Device can be used as a tacho Diagram supphed Will
actually work on 5 volts 12’24 recommended
£1.50 each P&P 75p
or 5 for £5 P&P £1 50

STEPPING MOTORS

200 Steps 20 0z 1n torque. 12’24 volt input 4-wire
£12 each. P&P £1.50

KEYBOARD PAD
Size 3x2%:x2 " high with 12 Alma Reed Switches Biue
keys marked in green 0-9 and a star with one blank
£4 each, P&P £1 or 5for £15 P&P £2

MINIATURE KEYBOARD
Push contacts marked 0-9 and A-F and 3 optional
funcuion keys £%.75 each.

CRYSTALS 50p sach.
Flat metal casc — 19 2KMZ- 844 8KHZ B87C — 10MHZ

LOUDMAILERS. Transisionsed hand-held. no leads Standard
internal batteries supplhied Howl Switch. £20 ee. P&P £

INFRA RED QUARTZ LAMPS. 230V 620 Watts Size 1372’ x
'fe” dia. £1.50 ew. 240V 1650 Watts. Size 22% "’ x 2" dia . €3

lKIDGE RECTIFIER. 2 Amp 50p

PHOTODIODE DEVECTOR 4" ﬂy leads 25p wa.

AMPHMENOL. 17-way chassis mount edge connectors 0.1
spacing, 15p ee

1 E.C. Standard MAINB LEAD. Moulded (3 verucal fiat pins centre
offset) 60p ea.

FANS. 115V 13 Warts. Size 3% x 3% X 1% BRAND NEW
£4.50 we. Secondhand £2.50 ee.

DELAY LINE. 50 nanosecs 3 connections — ground-in-out Size 2
x 716 x5/16' New 25p »a.

MOTOR 12V DC with pulley and integral semiconductor Speed
Control. New £1 e».

LEDEX ROTARY SOLENOIDS 115V DC No switch assembly,

15p e
DIAMOND H CONTROLS ROTAIV SWITCH. Single pole
10-way. Printed Circuit Mount. New 10p wa. 100 for £7.50

SOME TEKTRONIX 500

range oscilloscopes BAX 13 1544,
ngle 1N3470, 1N4151
100 off £9.50, 1.000 off £10

sace Plug-ins Working
From £100. Phone for details

DIODES

All new full spec devices IN3063

115V AC 1 7 Amp Input Switching 15 at
20Khz Output windings from Pot Core Can
be rewound 1o suit own purpose or unit can

1N414B be broken for host of components. Circuns

supplied.
£1.25 each. P&P £2.

PULSE TRANSFORMER. Sub min. Size 2 X 5/16 X %"

Secondery centre tapped New 20p o8.

REMO TV TYPE MULTIPLIER. Two high voltage outputs and

jocus, £1 each.

DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per

metre or £7.50 per 100 metre /drum. P&P £2

PHOTOGRAPHIC LAMPS. Pearl 230V 500 wati. Screw cap
5p we. Box of 12 £5.50, P&P £1.50.

RAPID DISCHARGE capacitors Bmfd 4kV £5 each. P&P £2

MYSTERY IC PACK. Some 40 pin — good mixture — all new

degvices. 25 ICs for £7. P&P 50p.

DECOUPLING CAPACITORS

0.05mfd 10V 0 01mfd, 0 047mfd 250V. 33K 330p1 All vaiues

100 for £1.50.

E.H.T. Capacitor 500pf BKV 20p sach.

10-way MULT! COLOUR RIBBON CABLE. New 40p per

. 10 metres for £3.

GEC UHF 4-button tuner £1.50 each.

CENTAUR 115V FANS 4%, X 4 x ‘I'/:” £4.50 on.

EX-USED equipment tested, 60p eacl

CONTACTORS. Heavy Outy 24V DC 5 make £1 each.

GEC UHF /VHF 6-button tuner £2 sach

931A PHOTO MULTIPLIER £2 each. P&P £1

RANCO 250V 1BA THERMDSTAT$ with Control knobs

calibrated 50-200 degree C £2.50

SOLID STATE UHF TUNERS. 30 acs E'I sach.

BRAND REX blue wire wraps. 30 metres for £1. P&P 25p.

SLIDER CONTROL 500K Log. Single track. Complete with

knob Length 3%;". 26p each.

TRANSFORMERS

AUTO 240V input 115V 1 Ampoutput £1.25each. P&P £1 25,

240V input. Soc 6V 1 B6A Size 2%z X 2 x 2" Good guahty.

£1.50 ea. P&P £

240V input Boc. 12V 0 92A Size 2%; X 2 X 2'' Good gualty

£1.50 we. p9p £1

240V input 12V 100MA. Size 60 X 40 X 42mm. 50p each.

240V input. Soc 12-0-12V 50MA Size 53 x 45 x 40mm £1

[ .3
115V input. Soc 5V 250MA Size 111/6 X 1.5 X 1%’ 2 for

116V input. Sec 10-0-10V1A Size 2% X 2 x 2 '. 2 for £1.50.
SEMICONOUCTORS

1N4D05 — 5p; IN4002 — 3p.

At 5p each.

BC147 BC148B, BC157. BC158. BC237. BF197 OA90. OAB1
BA154. BA243

At 25p each:

TP31. TIP41A, 2N5£96, AF139, 2TX341

BY127 10p. BF181 20p; BD239 48p; B0241 40p; MA343AT
49p; BD228 50p; BD233 & BD234 Comp Pair 25W — BOp per

pr. ot 50p each.

REGULATOR TBA625 8to 20V in — 5V out 100MA TO5 Con
50p sach BF 256C 20p.

TV AMPLIFIER TBA 120 20p each.

Integrated Circults ;41474 75325 £1
7453 5p 74H51 SN15862 4p
7451 5p 74538 MC4028 69p
7402 12p 74502 7417 14p
7476 20p 74154 7441 40p
7495 35p 74C86 50p
74122 12p 74C16%7  24p
74C00-  17p

MOTOROLA DUAL in Line 6 pin Opto Coupier 30p wach. Gold
plate 1ester version 50p sach.

EPROWMS 2708 £5.50 -dl

SMITHS encapsulated transistonised AUDIBLE WARNING
DEVICES 4V-12V Can be driven from TTL 85p each.
ELECTROSTATIC VOLTMETER. 7.5KV £8. e». P&P £1.50
O1her ranges available — plesse enguire.

TRIMMERS. Submin 0.25101.25p1. 1104.5 pf 710 45 pf. Al
n 3

HONEYWELL humity controllers 50p each.

THYRISTOR TIMER. Soid Swate. 15 secs adjustable {reset) in
plastic relay case. Standard 7-pin base. Serres delay 50p each.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way

10p sach.

4 D1GIT 7 SEGMENT per digit plus a figure one to the left plus a
centre minus sign to the left of the figure one with decimal places
between digins. Good brillance at 1.5V. 35 connections £2.50
sech. Some EH T. T and C 3 Please
enquire

TELEPMONES 708 style black. grey or biue £5.50 es: 746 style
black or grey £7.50. Dider style black £2.50 sach. Discoloured
groy 706 £4 es P&P £1.50 per telephone

DC SERVO MOTOR 110V 2.5Amp continuous Double shaft
Brand new 4 wire. 4 brush £25 we. Plus carriage.

PC Mount POTS. Wire wound with knob 200chm & 10ohm. 10p

...
MIN. RELAY 24V. 2 polec/o Brand new 75p sach.

TIME DELAY RELAY 0 1 10 10secs 115V AC. DPDT £5 each.
CAPACITORS at 5p each. O 1uf 400vV. Small rec block PC
Mount German class, 3300pt. 220n1250V; 0 01m{d 160V.
INSERT can be used as Microphone / Earpiece (Like used as insert
in telephone but superior quality) Ex-Min. Brand new wrapped 75p
each or 10 for £6.

TOHODIALTRANSFORMERS Input 0-120-240 Voits Qutput
0-12V. 0-12V. 10VA perwinding Encapsulated — identicalto R S
Components at £8.90 OUR SPECIAL PRICE £5 ee. P&P £1 50.
TANTALUM CAPACITORB —All at 10p each — 100 off £7.50.
22mid BV, 39mfd 10V. 22mfd 35V, 1mfd 35V.

MINIATURE SLIDE SWITCHES. Single pole 2 way 10p each
10 off 90p

MEAVY DUTY RMEOSTAT. 7.50hm 5 5Amp Dizmeter 5"
Standard %'’ shaft £2.50 each. P&P £1 50

LARGE EX-MINISTRY SPEAKERS. OUTSIDE 15 ohm or
500 ohm Tested £25 each or & for £100

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion — excess refunded.
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

BARCLAYCARD (VISA) and ACCESS taken. Dfficial orders welcome.

CHILTMEAD | T

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then firsi right — look on right for door with "'Spoked Whee! ')
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Dept ETI7 , 4 Meeting St, Appledore,

Prime components-Lowprices.

Nr. Bideford, North Devon EX39 1RY.Tel: Bideford (02372) 79507 Telex: 8653084

Al our microchips are at micro 4116 150 NS 375p  350p 32
o ey i bl b NEW, LOW, LOW PRICES  wmsszss sex P 3P Ordering Information. Unless
prices. We do not offer for sale ON MEMORIES!!! (65K x 1) 200 NS otherwise stated for orders
surplus, sub-spec or rebranded Compare our prices before you buy e/sewhere! Single + 5V supply under £50 add 50p p&kp. Add
devices. All our parts are Ail devices are brand new, 'factory prime, full 10 P'" NEW!! 4000p 3500p  3000p 15% VAT to total (no VAT on
guaranteed new, first quality, spec. and fully guaranteed! All prices exclude CMOS RAMS books). All devices are brand
factory prime, full spec devices. p&p and VAT. Please refer to Ordering 5101 1K (256 x 4) new, factory prime and full spec
it is aiso our policy to offer you Information' before ordering. DON'T DELAY - 450 NS 350p  325p  295p and subject to prior sales and
t BUY TODAY ~ SUCH LOW PRICES DON'T 4315 4K {4K x 1) 450 NS 995p avallablilty. Prices subject to
LAST FOR EVER!! TC5514P 4K (1K x 4) hange without notl
featured regularly. Prices are STATIC RAMS 14 504 1004 450 NS 550p 525p  495p telephone order using ACCESS,
exclusive of pkp and VAT - 2114L 450 NS 195p  175p  160p HMB116 16K (2K x 8) | is £10. If ordering by post with
p refer to ‘‘Ordering 21141 300 NS 250p 225p 195p 150 NS24.pinNEW! 2600p 2395p 1995p ACCESS, include name, address
Information”’ before ordering. 21141 200 NS 275p  250p  225p EPROMS and card no. written
official orders from schools, :41515/ 250 NS 8K . 270B450NS 375p  380p  325p clearly. Please allow 4/6
colleges, universities and Gov. " Y95p  895p  795p 2716 Single 5V 450 NS 495p  450p  425p weseks delivery on books.
authorities accepted. TS o JoK (2K x &) 2532 Single 5V 450 NS 1895p 1595p 1395p
50 NS 24-pin NEW!! 260p 2395p 1995p 2732 Intel-type 450 NS 1895p  1595p  1395p
:’L’;‘;‘&;C RAMS 2564 64K (BK x 8) 450
NS Caramic 225p  195p  175p NS 28-pin 9900p 9500p 9000p
DTL e ;g'; o s . LINEARIC s | BiroLaRnams
2o s TUSE b sy o | BIPOLAR PROMS e voresons | NEW FROM INTERSIL ICL 7660 INTERFACE LINEAR | Z71s00 995
re identic. N -
937 55p ;:t::g: ng 4048 56P | 1the right to substitute any make. Voltage Converter :;g;gg ez:; 93419DC 1125p
944 B T ren 045 30D 256bit (32 B)I6pin trstate MB 7051/ The Intersit ICLT660 is a monolithic MAXCOMOS power 709 aop [ “ED®
946 ssp T4L P 4050 40P 1 57509/7603/5600/633/ 745288/825123 395p | supply circuit which offers unique performance advantages 723 asp | TL20% %
947 s5p 74LS138 69D 4059 69P | 556 bit (32  B) 16-pin open collector MB over previously available devices The ICL7660 performs the 744 sep | 72N 1%
962 ssp T4LSI0 TSP aosz  75P | 7icoirsom7e02i560016330/745 18882523 39sp | SOmPlete supply xoltags ion from positive to negative | ;| ;405 s7sp | TL212 159
9099 90p 7415148 170p 4053 73p M for an input range of + 1.5V to — 10.0V, resulting in P 1 riLz20 12p
748151 75p 4084 111p | 1K (256X ) 16-pin tri-state"MB7052/74S287/ o youtput ges of - 1.5 10 -10.0V. IcL7107 695p | o 222 o
74LS153 75p 4055 121p TBP14510/93427/825129/7611/6301 95p FEATURES ICL8038 295p TIL224 18
74LS155 65P 4056 121p 1K (256 x 4) 16 pin open collector MB7057/ = Simple conversion of + 5V logic st:r.IpIy to - 5V supplies. 1ICM7216A 1875p
74L8157 74 745387/ TBP14SA10/93417/825126/7630/6300 395p | * Simple voltage multiplication (YOUT{)nVIN)Y. ICM7216B 1675p | pispLAYS
P 4059 560p f * 99.9% typical open circult voltage conversion efficiency.
74LS160 15p 4060 Tazp | 2K(512x ) 16-pintn-state MB7053/93446/ X e bicat powar whiciency, ICM7555 80p | FNDS50D 8op
7400 ;45161 78p 4083 112p | B25131/7621/6306 5P | « Wide operating voltage range 1.5 to 10.0V. LM301AM 30p | FND510 80p
7400 1P 7405163 90p 4066 56p 2K {512 x 4) 16-pin open collector » Easy 1o use ~ Requires only 2 external non-critical passive LM311 S0P | FNDS67 125p
7401 12p 7415164 90p 4067 a22p MB7058/93436/ 82510/7620/6305 495p components. LM318 75p | pL704 85p
7402 12p 7415165 150p 4068 y9p | 4K (1024 &) 18-pin tri-state MB7122/745476/ APPLICATIONS . Lm324 45p | pL7o7 85p
7403 130 7415168 190 9345318251371 T643/6353/27533/3625/5625  995p | * OD board negative supply for up 0 64 dynamic RAMSs. LM339 45p | mys7164 225
7408 Vb Terorss I 19 * L u-Processor (B0BO type) negative supplies. LM380 65p P
;‘09 ::P 74L5174 99: :g;? ::$ : Data acquisition systems. ONLY £1.95 EACH t::;?? 523" SUPPORT DEVICES
7::2 1e$ ;:t::;i 2:3" dorz 25} NEW SUPER MUSIC LM1872 550; 2252 :255.’:
7513 28D 7415190 1100 sore :g'; MACHINE KIT! NEW  EXCITING. ENTERTAINING SOFTWARE FOR THE APPLE ) | LM3%00 sop | 6532 825p
7420 18P 7415195 87p 4077 23p | ATLAST — an aftordable kit that and APPLEH PLUS!!  ASTEROIDS IN SPACE!!! | LM3914 225p | 6551 825p
7430 8D 7415198 1000 078 290 | G e A I coNGs: | ! youliked Invaders you'l love ASTEROIDS IN SPACE by Bruce Wallace! LM3915 225p | 6810 3s0p
7432 25p 7418221 110p 4083 23p | Instead of a nightmare of nUMerous Your spaceship is travelling in the middle of a shower of asteroids. Blast LM 13600 125p | 6820 360p
7440 18p 7415240 210p 4082 25p | ICs and special expensive Bipolar the asteroids with lasers, but beware — BIG ASTEROIDS FRAGMENT INTO | NES55 18p | 6821 325p
7442 68p 7415241 200p 4085 86p ROMs the SUPER MUSIC MACHINE SMALL ASTEROIDS! The apple game paddles allow you to rotate your NE556 50p | eBas5 £23 50
7448 75p 7415242 220p 4086 g8p | uses a SPECIAL MASK spaceship. fire its laser gun. and give it thust to propel it through endless | RC4136 85p | 6850 295p
7473 32 7405244 175p os9  130p | ROSRAMMED COMPUTER CHIP space. From time 1o time. 100, you'll encounter an alien spaceship whose SN76477N 175p | 6852 350p
7474 3D 7asoes 220p 4083 6B | oo A N e mission is 1o DESTROY YOU. 5o you'd better destroy it first! High TBABIODAS  85p | B212 210p
7475 40p  74) 5251 120p 4094 225p g?g;(;;:s':z:ic: BASIC le ?ncludes resolution graphics and sound effects add to the arcade-like excitement TLO7Y 55p 8214 450p
7476 40p 745253 120p 4095 99p | drilled, plated and screened PC board this program generates. RUNS ON ANY APPLE Il WITH AT LEAST 32K TLO74 130p | 8216 210p
7490 35p  74U5257 110p 4096  325p | and ALL components except the AND ONE DISK DRIVE! TL082 75p | 8224 275p
7492 S0p 7415260 90p 4098 110p EPROM and 12V transformer. The ON DISKETTE ONLY £14.95 TLOB4 110p | 8226 225p
7493 S0P 7415273 175p 4099 180p g;:icni;l: ::‘i:l pllg 'ﬁ";nWATT of T-.4%0 175p | 8228 425p
)
746 4 7aspw 95 as01  25p | AMPLIFIER SECTION. Add an STEREO! $100 SOUND COMPUTER XRz208 asp | o257 5
74 P 7415293 120p 4502  112p | optional ROM and any tune BOARD P | 8253 p
74123 45p 7415366 57p 4503 68p rogrammed will be played. If you . DIL SWITCHES 8255 4459
74154 90p 7415373 170p 4507 52p have the equipment 1o ryo ram 2708 At fast. an S100 Board that unleashes the fult power of two unbelievable 4pole 99p | 8257 895p
74157 55p 7415374 170p 4508 288p EPROMSs, we supply full information General Instruments AY-3-8910 NMOS Computer sound IC’s Allows you 6pole 115p | 8259 950p
74122 45p  74.5375 140p 4510 76p on programming your own music! under total computer controt to generate an infimte number of specia! 8pole 140p | MC14a32vL  797p
74125 S0P 7405393 135p 451% 125p FEQT","E‘S tains 25 short tunes sound effects for games or any other program Sounds can be catled :n 10pole 175p { Z8OPTO 595p
74195  100p 7415490 140p 4592 ] " D K orey s 25 short lum BASIC. ASSEMBLY LANGUAGE. etc. MC1488 90p | zsocTC 595p
74196 100p 74,5670 260p 4514 250p | = Will address external ROM for up X mC1489 90p | Z80AP10 695p
74283  140p 4515 290p 10 1,000 MORE NOTES per ROM KiT FEATURES: ® Two Gl sound computer IC's (AY-3-8910) ® Four paraiiel | DM8123 125p | ZBOACTC 695p
74290 120p 4516 109p (ROM Is not included). )IO ports on Board ® Uses on Board audio Amps or your STEREO ® On 75150 125p | ZBODMA £19 95
74365 90p 4518 99p * Operates on 12V AC or 12V DCat Board profotyping area ® Alf sockets parts and hardware are inciuded 75154 125p | ZBDADMA  £24 95
74365 90p 4520 99p 500mA. {(Using \g"l" on 12V ngﬂnd ® PC Board is soldermasked, silk screened with gold contacts ® Easy. 75182 195p | zBoS10M £29 95
CMOS .21 2 wn bt quick and fun to build. with full instructions ® Uses Programmed J/O for 75322 250p | z80AS10/0 £34 95
4001 19p 4526 105: * 7 watts o;y‘udlo powser will drive maximum system flexibility ® Both BASIC and ASSEMBLY language 75324 325p | z80S10/1 £29 95
4002 19p 4527 130p 8 or 16 ohm speakers or horn programming examples are inciuded 75325 325p | ZBOAS10/11  £34 95
4006 75p 4528 99%p speakers {not incl}uded}. COMPLETEKIT.... ..... . ...ONLY£5996nciudes 60 page data Manual 75361 350p | 28051012 £29 95
T74LS 4007 190 4529  t40p | * D'Pswitches notincluded. BAREBOARD........ ......... ONLY £25.00 includes 60 page data Manual | 75365 295p | 780AS1012 £34 95
74500 12p 4008 B0p 4534 150$ # ‘NEXT TUNE' provision steps AY-38910 chip special price with purchase of BARE BOARD(2chips). ... £15 | 75451 50p
74LS01 12p 400% 35p 4532 125p | » ?ﬁﬂt’.ﬂééﬂul; cr:: ::v:r:’“v':fr:' or SOFTWARE: SCL ts now avallable! Our Sound Command Language makes 75491/2 75p VOLTAGE
74LS02  13p 4010 45p 4538 150p selected or board is dosig:wd 'l’o writing Sound Effects Programs a SNAP' SCL also includes routines tor 8726 155p | REGULATORS
74L503  13p 4011 24p 4543 160p take DIP switches. Register-Examine-Modify. Memory-Examine-Modily and Play-Memory. SCL | 8728 175p | 7805/7812 50p
74LS04  13p 4012 24p 4556 70p | * PITCH. VOLUME and TEMPO are is available on CP/M compatible diskette or 2708/2716 Diskette — £19.95 8795 175p | 7905/7912 80p
74LS08  20p 4013 38p 4560  225p all adjustable. 2708 £14.95. 2716 - £24.95 Diskette inciudes the sourse. EPROMSs are 8197 155p | 7BHO5SC 575p
TaLsio % 014 70 asey  240p * SPECIAL CHIME S.EQ‘leNCOE's ORG at EOOOH. |SOLATORS 7BHGKC 625p
P P 4572 46| i ILD74 120] CcPU"
74LS12  30p 4016 35p 4584 793 ‘"n":gd\rﬂ?zasr;:fl"t':d. o 6809 S-100 SINGLE-BOARD COMPUTER Q74 325: 6502 s 625p
74LS13  35p 4017 75p 4585 125p | * A tunes consist of electronic ® Meets IEEE $-100 Standard! ® RS ~ 232 Handshake! MCT6 90p | 6504 750p
740814 60p 4018 76p musical notes playsd one at a ® Uses Motorola’s Powerful @ Selectable BAUD Rates! TIL114 75p | 6505 750p
741815 3Bp 4019 4a2p time. There are no chords or MC6808 CPU! ® Manual includes: 11" x 7" 6800 6a5p
741520 18p 4020 88p harmony sound 1o the music. 4K, 8K, 16K ROM! Schematic. Parts List. User Notes. | LOW PROFILE 6802 925
« STEP-BY-STEP ASSEMBLY gt P
74LS21 30p 4021 100p INSTRUCTIONS provided ® 2K RAM! Software Listings and MORE. SOCKETS BY 6809 £18
74LS22  38p 4022 88p 74C « Large number of i ® ACIA, PIA, 8080 Simiulated 1/O! TEXAS SALE | 3080A 425p
741526 45p 4023 22p 74C20 30p PREPROGRAMMED ROMS with Bareboard only £49! (pius £1 p&p). CPU (6809) £19.00! ADSMON: Monitor 8pin 7p | 8085A £10 95
74LS27  45p 4024 50p 74C76 60p popular and classical tunes . (2716) £25! COMPLETE BOARD ASSEMBLED AND TESTED. ONLY £250! 14pin Sp | z80 700p
74LS30 18p 4025 20p 74C85 145p renaddilry‘:vmlablo. Send SAE for list (plus £2 p&p). 16pin 10p | z8oA 900p
74LS32  2%p 4026 V0P 7ACOT  125p | oMLY £16.75 for basic kit (plus 18pin 35p | 78007 £125
74L837  35p 4027 45p 74C98  125p | pap6Op). 20pin 18p | z8002 £95
741538 35p 4028 75p 74C107  100p THE NEW GI 22pin 22p
74L:40 ::p :ggg :gp 74C160 110p COMPUTER SOUND 24pin 2P | cproms
74L542 74 i 25
TaLSar  78p 4031 195 Teo1ee :::f; SE 01 Sound Effects Kit CHIP 1he amazing AY-38910is 8 ig:’,:: 2o | 2rosasons  arse
741548 B5p 4033 145p 74C163 145p | The SEO1is acomplete kit that contains all ihe parts to burld a fantastically powerfu) sound and 27165V 450NS  495p
741549 99p 4035 104p 74C192 175p | programmabie effects generator. Designed around the new Texas music generator, perfect for use with UARTS 253232K450NS1E18 95
74LS73  30p 4036 290p 74C193 175p | Instruments SN 76477 Sound Chip. the board provides banks of MINI DIP any 8-bit micro processor. Contains AY 510134 325p 2732 Intel-type 18 95
740574 30p 4037 105p 74C194 175p | switches and pots to program the various combinations of the SLF 3tone channels, noise generator, 3 AY 31015D 398p 450NS
74LS75 42p 4038 110p 74C195 175p | Oscillator. VCO. Noises, One Shot and Envelope Controls A Quad Op Amp is of ampli E IMB402 1PL 325p | 2564 NS(BK X 8)
741585 98p 4039 290p 74C903 45p { ICis used to implementan Adjustable Pulse Generator. Level Comparator bit envelope period control, 2 paratiet 450NS 28-pin
74LS88  39p 4040 99p and Multipiex Oscillator for even more versatility. The 3% " x 3" PC Board 1/0. 3D/A converters plus much more. NEW! £09
74LS90 35p 4041 75p features a prototype area to atlow for user added circuitry. Easily Allin 40 pin DIP Super easy to
74LS93  70p 4042 73p programmed to duplicate Explosion, Phaser Guns. Steam Trains, or interface to the S 100 or other Busses.
74L596 150$ 4043 86p almost an infinite number of other sounds. The unit has a multiple of ONLY £8.50 + VAT, including FREE UNIVERSAL SCR
appiications. The low price inciudes all parts. assembly manual, reprint of BYTE 79 article! Also, sdd C1068D 400V/5A Sale 30p
programming charts and detailed 76477 chip specifications. it runs on a £2.25 for 60 page data manual.
9V battery {not included). On board 100MV amp will drive a small speaker “Perhaps the next famous composer KEYBO.
directly, or the unit can be connected to your stereo with incredible will not direct a 150 piece orchestra EvB 7:"0 ENCODER 795p
FLOPPY DISK CONTROLLERS results! (Speaker not included). but rather a trio of microcomputers AY 523
FD 1771801 S/DInverted Bus £29.95p | COMPLETE KIT ONLY £14.99 controlling a bank of AY-3-8910s.

FD 1791 B-01D/D Inverted Bus

£39.95p

P&P67p VAT
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FEATURE

MICROBASIC

Henry Budgett explains the functions

of various elements of the Heathkit
H8 microcomputer

e are now, at long last, in possession of a complete
w microcomputer. All the various components, both
hardware and software, have been assembled into a
working system. The only remaining task is to explain how they
all interact. If you have been following the series you should
have at least the last part close at hand as I shall be making
reference to various bits and pieces.
The obvious place to start is with the CPU card, and the ob-
vious item to look at first is the clock generator.

Keeping It Ticking

The CPU requires a twophase clock signal (the device we
actually use in the H8 is an 8080A which runs at 2 MHz) and this
is produced by a master oscillator, the Intel 8224. The 8224 is
driven from a single 18.432 MHz crystal and produces the
power-on reset pulse, the two-phase clock and a couple of other
synchronisation signals. The power-on reset is simply generated
by an RC time constant which charges up and, after a given
time, crosses a logic threshold, producing a nice, clean pulse
that is passed to the CPU and all the other circuitry.

The second phase of the clock, ¢2, is also sent to all the
other circuitry as a control signal. Together with the system sync
pulse it will ensure that the rest of the computer keeps in step
with the CPU. In actual fact the CPU card contains very little in-
deed. Apart from the discrete components there are only 15
main ICs. The simplicity of the circuit is in no way an indication
of incompleteness; the system is modular in design and makes
full use of both the busbased design (separate functions on
separate cards) and the sophisticated control ICs that have been
developed to go with the 8080 series.

There is, as mentioned previously, no RAM on the CPU
card at all. The only memory is the 1K front panel monitor in
ROM. This means that without an additional memory card you
can't get the machine up-and+unning, but it does simplify the
memory mapping. All the address and data lines are connected
onto the 50-way bus as detailed in last month’s article. The data
bus is, as explained in an earlier article, bi-directional in nature.
The direction of the data is decided by the memory and 1/O con-
trols which will be discussed later. The only memory address
decoding done on the CPU card is to determine if an address
lowerthan1024 is being accessed. If so then the contents of that
location in the monitor ROM are read. At all addresses greater
than 1024 the ROM is disabled and its output set in the high im-
pedance state.

Reading And Writing

To access RAM and ROM memory the computer needs to
be able to control the 50way bus. To write to memory the
following actions occur. The system controller, an 8238, looks
atthe current processor status word and finds that the CPU is re-
guesting @ memory write cycle. It now sets its control line,
MEMW, low indicating to the bus that a memory write cycle is
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about to take place. The data bus is set to transmit from the CPU
to the memory and the current addresson A_to A__is decoded
to determine the memory block required just as thé address on
A, through A determines the actual memory cell to be written
to. Once the decoding is done the MEMW signal on the bus
switches the data (on the bus) into that location. The reading of
data from the memory location is much the same. The control
signal in this case is MEMR .and the data bus buffers are set to
read from memory to the CPU but, apart from that, it's the
same.

For the memory card itself, we used a 16K static board. The
board start address (where it resides in the memory map) is con-
trolled by a set of switches. The top two address lines can be
decoded into four possible states. This determines which 16K
block of the available 64K is being accessed. I the preset code
and the current address code match, then you are using that
board. The next two address lines can again be decoded into
four possible states. These determine which 4K memory block
of the 16K is being accessed. The remaining 12 address lines are
decoded within the memory ICs and determine which of the
4096 memory cells is actually being used at that instant. Simple
really! For those of you who like to see proof, Fig.1 reveals all.

The Ins And Outs

The 8080 treats I/O in much the same way as memory in
that it has a pair of control signals, IOW and IOR, produced by
the system controller at the correct times which determine the
direction of the operation. Because the 8080 can only have 256
I/O ports, the lower eight address lines are used to specify the
device address. Each address signifies a discrete port or loca-
tion, much as a memory address is only valid for one location,
but certain addresses are already designated by the monitor
software. It should be fairly obvious by now that computers are
pretty dumb, so the system designer decides to allocate certain
peripheral devices to certain addresses. This means that any
software written for the machine can use these defined ad-
dresses and know, in advance, what will be there.

A typical /O card is the serial 1/O and cassette card. This is
intended to be used with a VDU andjor printer and a cassette
tape recorder for storing programs and data. The system defines
that the serial 1/O port is expected to reside at the octal address
372/3(FA/B Hex). Similarly the cassette is expected at 37011 (F8/9
Hex). Both ports are extremely flexible. The serial port can

operate at any of eight different transmission speeds with a
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Fig-1 How the memory decodes into discrete 4K blocks simply by usin_g the
top four address lines. In the case of the H8 we can page the memory into
16K units, ie one card is a page.
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Fig.2 Block diagram of the serial 1O card. A detailed explanation of the
cassette interface is given in the text, the normal serial port is conventional
in operation and the techniques used have been discussed in earlier
articles.
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number of code options in either RS232 or 20 mA modes. The
cassette interface will operate at either 300 or 1200 baud and in-
cludes full motor control.

Allthe clock rates are controlled by a special crystal on the
card whose output is divided down to produce a number of ac-
curate clocks. These clocks actually run at 16 times the ex-
pected transmission speed to drive the UARTs. The reasons for
this were explained in an earlier episode.

Cassette Taped

It is worth taking a close look at how the cassette interface
actually works as this aspect of computers is seldom explained.
Figure 2 shows the block diagram of the complete I/O card,
which will serve to guide us through the details of the various
circuit sections.

The cassette interface stores data on tapein a serial format.
As discussed in an earlier article, serial data needs extra codes to
indicate the start and end of each data byte and, you will be
relieved to hear, the cassette interface is no exception. Data is
stored on tape as a string of ‘ones” and ‘zeros’ with “1” being
represented by a burst of 2400 Hz and ‘0’ being a burst of 1200
Hz. To be able to read the data back, the interface must,
therefore, be able to distinguish the start and finish of any data
byte and the difference between the two tones. '

We will concentrate on the input section first and it is im-
portant to follow Fig.3 as we go through it. The audio input is
first limited in size by chopping the signal with a pair of diodes.
This eliminates the possibility of overloading the circuitry with
any large amplitude signals. The signal is now fed into a com-
parator so that a square wave of similar frequency is produced.
These are the top two traces in Fig.3.

This signal is fed into a frequency doubler. This consists of
two monostables. Each produces a short pulse but on opposite
‘edges’ of the signal, as shown in the third and fourth traces.
These are then combined to produce the fifth trace, which is a
signal of twice the frequency of the original. The signal is now
split to feed a space detector and a clock synthesiser. The space
detector is simply a retriggerable monostable whose time cons-
tant is 't’. As can be seen from the diagram the monostable will
remain triggered for a 2400 Hz source signal but drop out during
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a 1200 Hz signal, so we have now detected the ‘space’. This
signal is fed into a data latch which simply consists of a bistable -
that triggers on the positive edge of the signal and resets on the
‘space’. We now have a serial data stream of ‘0s’ and “1s’ that we
can feed into a conventional UART. We still need a clock to
drive the UART and this is actually produced by the data itself in
the following way. The twicefrequency signal is fed into a
divider IC that is set to divide by one if the signal is 1200 Hz or
divide by two if it is 2400 Hz, ie the output will always be same
frequency regardless of the input frequency. This signal has an
uneven mark-space ratio and this is fed into a bistable which
divides the frequency by two and makes it into an even mark-
space signal. This is fed into a PLL (Phase Locked Loop) device
which multiplies the frequency by 16. This is the signal that the
UART needs. We have now recovered the data from the tape
and used it to produce its own clock. This is called a self-
clocking code.

Now, you are probably wondering, just how did the clock
get onto the tape in the first place? The simple answer is that a
system known as FSK or Frequency Shift Keying was used, but
there’s more to it than that. The UART is clocked by either a
19,200 Hz or a 4800 Hz signal depending on the baud rate you
have chosen {1200 or 300) and this causes the serial output of
data, which s inverted and fed into a bistable clocked by a 4800
Hz signal. When the data is set high the bistable will divide the
clock signal by two and produce the 2400 Hz ‘mark’ signal.
When the data is set low the 4800 Hz signal is fed through two
bistables thus dividing it by four to produce the 1200 Hz ‘space’
signal. Because the controlling factor in this process is the
length of time that the data is present, the length of tone record-
ed on the tape is directly related to the original transmission
speed, which we can recover in the manner detailed above.

Expanding The System

The equipment that we currently have forms the basis of a
complete computer system. The simple front panel controls
can be replaced by a VDU (Visual Display Unit) or a Teletype,
both of which will allow you to take advantage of the various
high and low level languages available. You can attach a printer
to another RS232 port for nice listings of your programs or
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A different view of the box with its lid off. We have removed the front
panel 50 you can see the control card and the elevated card at the rear is a
part-built serial /O and cassette unit. As can be seen at the back of the
box, the mains transformer is not exactly small. The shielded area to its left
is the mains input and that to its right is the power supply smoothing
capacitor. All the components of the case are extremely robust — it’s built
like a tank. All the circuit boards are well legended and construction is
rather laborious but not difficult.

} 1200 M2 0’ | 2400 Mz V" »}

AUDIO" l
SQUARE WAVE FROM COMPARATOR .
®

. POSITIVE EDGE MONOSTABLE PULSES

NEGATIVE EDGE MONOSTABLE PULSES

COMBINED DOUBLE FREQUENCY SIGNAL

o LIl L L L Lt I

SPACE DETECTION fets]
latn [kl

®

DATA LATCH OUTPUT

CONSTANT DIVIDER OUTPUT

®

PLL INPUT

(©)COPYRIGHT MODMAGS Ltd

Fig.3 What the waveforms look like during cassette interface operation.
They are all referred to in the text and are related to sections of Fig.2.
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results of calculations. Sooner or later you will find that the
speed or capacity of the cassette unit is less than you need and
then you can add devices like floppy discs. At this time the
original microcomputer has completely vanished from sight; it
has become ‘transparent’ to the user.

The point of change between computer and system is hard
to define but from the user’s viewpoint it is probably the mo-
ment when the hardware ceases to be important and the soft-
ware takes over. The best designed computer hardware in the
world can be reduced to a useless heap of junk if it is equipped
with bad software. It is true to say that with the vast increase in
the complexity of the various ICs the actual design of the com-
puter is considerably less of a problem than the production of
the necessary software.

All the future range of assemblers, high level languages,
compilers, editors and utility packages will rely on the correct
design of the original monitor. At least one major personal
microcomputer system has been dogged by the continual
release of ‘up-dated’ monitors. Enhancements to an existing
piece of software are fine but complete re-writes tend to cause
major problems, not just in the supplying company but in the
whole support industry that grows up around each system. One
of the original reasons behind my choice of the H8 for use in this
series was that it was a tried, tested and proven machine that
wasn't being continually messed around with.

The Soft Solution

I've just about exhausted the hardware possibilities, at least
as far as this series is concerned. If you have any specific ques-
tions that you feel should be answered then please drop a line to
Microbasics, c/o Electronics Today International, 145 Charing
Cross Road, London WC2H OEE and !'ll endeavour to reply to
the best, in print, in our June issue which will be the last in the .
series.

For the next two months I'm going to take a brief ook at
some simple software techniques. We'll be working in BASIC
and the programs will be as ‘universal’ as possible, so you should
be able to try them out on any machine equipped with the
language.

The H8 CPU card is supplied ready-built and contains remarkably little.
The 8080A is in the centre next to the crystal, the large IC to its left is the
monitor ROM and the large IC below the CPU is the master system

A bird’'s-eye view of the H8's internals showing how the front panel card
stacks in. The first bus card is the CPU card, the next one is a 16K static
RAM card, both of which are supplied ready-built to avoid nasty and
expensive accidents with static electricity. ETI
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BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY
Alarm with self-contained siren. Keyed and timed entry, using

minimal power consumption on stand-by. With circuit-fault
indicator, 3 reed switches, 1 pressure mat, wire and full

installation instructions. £36.80
Siren extension unit to increase range £11.75
Self-powered siren [sounds if separately altacked) £25.00
Self-powered bell (sounds if separately attacked) £29.00
Reed switches (surface) £1.00
Reed switches (flush) £0.90
Pressure Pad — 27" x 15" £2.20
Pressure Pad — 2275" x 63" £1.60

All above prices inclusive of V.A.T. and postage. Terms: Cash with order.
Write to Yale Security Products, Wood Street, Willenhall,
West Midlands WV13 1LA. Telephone: 0902 66911. Telex: 338251.

BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TRBFO... \

Pre-aligned search heads — test equipment not
Tequired. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for
quote.

Shadow VLF/TR. Full’
specification discriminator, not
just ferrous / nonferrous indica-
tion. Jt works by measuring the
conductivity of the target; now you can
reject nails bottle caps even sluminium
foil and ring pull tabs| Full ground effect
exclusion over normal or high per-
meability soils.

The head is thermally and capacitively shielded.
4 modes: deepsesking VLF plus 3 TR discriminating ranges. s

Push button “‘memory’’ tuning. Performance equals’ TR/1B
commercial detectors costing £2001 As described in ET!.

Complete kit now only £87.87 inc. VAT & post!?

individua) parts: Search head £21.33 PCB £6.80 Case £5.33 Adjustable shalt assy £5.10. LM393
£1.12. Manual (gives more info. than ET} article — and extr function) 1 12, All e, VAT & pow
parts also available separately) ! e T & post) (Other

Shadow TR/1B (i|[dsualed} VA true ransmit ve;:eive/induclion balance detector at a budget price for
anyonse who dogsn’t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Buiit-in spesker and headset jack. Complete kit £33.80 inc VAT and Pos

Shadow TR/VCO. An advanced version of the TR/IB Use as a sensitive 1B machine or switch 1o VCO
mode when the sound changes to a verying pitch, allowing easier use over minerahsed ground and.
enabling detection of negative. high permability enomalies. Kit price £38.87 :nc VAT and Post.

stereo for akt models £5.85 inc. VAT and Post

Shell Xit. Consists of the (hard 1o find) hardware items, for detectors of your own design. Fully adjustable
shaft with handle. search head mouldings (int. diam 1B5mm) with hinge assembly. special clips to mount
your own conirol housing {any box 1s suitable). Completely non-metallic and undniled With assembly

instrucions £14.46 inc. VAT and Post.
(ETI), 1 Green Lane

A LT E K Walton-on-Thames Surrey

Order by post or phone (24 hours). Access & Visa Cards quote number. Callers by appointment only please.

Phone (083 22) 44110 anytime!

New project?..

If you’re about to start on a new project, you're no
doubt looking for the right enclosure. With around
1,000 different cases and 250,000 case parts
currently in stock, we must be your number one
choice. Why not send for our free catalogue.

Specify West Hyde-
we’ve a good case for it!

WEST HYDE

West Hyde Developments Limited
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks.
Telephone: (0296) 20441. Telex: 83570 W HYDE G.

Month
October 1979

Project Case

Audiophial Pre-Amp ClL2 CDL
Audiophial Power amp CL2 CGL
Audiophial PSU ClL2 AEL
Moving Coil Pre-amp CL2 ADJ
Modular Synthesiser Units TEK A23G
Stereo Image Coordinator CL2 CDJ
Audiophial FM Tuner CL2 CDJ
Universal Timer SAM 007
Sound Pressure Level Meter BOC 7098
Crystal Frequency Calibrator

\ Standard BOC 434)

]
Written or telephone orders accepted from VISA
Access and Barclaycard holders. L ]

January 1980
Jan-Aug 1980
July 1980

January 1981
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I Self Insfruction Courses from Cambridge Learning

They're faster and more thorough than classroom learning: you pace yourself and answer questions on each new
aspect as you go. This gives rare satisfaction — you know that you are learning and without mindless drudgery. With
a good self-instruction course you become the world's best teacher. :

I MICROCOMPUTERS ARE COMING -
| RIDE THEWAVE! LEARNTO PROGRAMI

MILLIONS OF JOBS ARE THREATENED, BUT MILLIONS MORE WILL BE CREATED
LEARN BASIC THE BASIC HANDBOOK (BHB) £11.50

" This best-selling American title usefully supplements our BASIC course with an
) alphabetical guide to the many variations that occur in BASIC terminology. The ’
In b dozens of BASIC ‘dialects’ in use today mean programmers often need to :
(3 translate instructions so that they can be RUN on their system. The BASIC -
Handbook is clear, easy to use and should save hours of your time and computer -
time. A must for all users of BASIC throughout the world.

The language of the small computer and the
most easy-to-learn computer language in
widespread use. Teach yourself with acourse
which takes you from complete ignorance
step-by-step to real proficiency with a unique
style of graded hints. In 60 straightforward
lessons you will learn the five essentials of
programming: problem definition, flow-
charting, coding the program, debugging,

PNy B S

AN.S. COBOL (ANS) £5.90  /

clear documentation, Harder problems are The indispensable guide to the world's No. 1 businessv}language. After 25 hours
provided with a series of hints so you never  {- with this course, one beginner took a consulting job, documenting oit company

sit glassy-eyed with your mind a blank. You _ programs and did invaluable work from the first day. Need we say more?

soon learn to tackle really tough tasks such as programs for graphs, cost . . s B e et .
estimates, compound interest,and computer games.

COMPUTER PROGRAMMING IN BASIC (CPB) Flow Charts and Algorithms

are the essential logical procedures used in all computer programming and

4 Vols. £10.00 ) mastering them is the key to success here, as well as being a priceless tool in all
%  Book 1 Computers and what they do well; READ. DATA, PRINT, powers, brackets, veriable  administrative areas - presenting safety regulations, government legislation,
¢ names; LET; errors; coding simple programs. office procedures etc.
- Book 2 High-and low-level languages; flowcharting; functions; REM and documentation;

INPUT, IF...THEN, GO TO; limitations of computers, problem definition. THE ALGORITHM WRITER’'S GUIDE ( AWG)

Book3 Compilers and interpreters; loops, FOR...NEXT, RESTORE; debugging; arrays; £4 0
bubble sorting; TAB.
Book 4 Advanced BASIC; subroutines; string varisbles; files; complex programming;
examples; glossary.

explains how to define questions, put them in the best order and draw the flow
chart, with numerous examples.

EVOLUTION'

(DDS) 6 Volis. £13.50

Whitten for the student or enthusiast, this
course is packed with information, diagrams,
and questions designed to lead you step-by-
step through number systems and Boolean
algebra to memories, counters, and simple
arithmetic circuits; and finally to an under-
standing of the design and operation of
calcuiators and computers

Digital calculators and watches came in during the 1370’s. Soon you will see i
digital cash cards, telephones, car instruments, and TV messages from your
friends. /

DIGITAL COMPUTER
LOGIC AND ELECTRONICS
(DCL) 4 Vols. £7.50

BOOK 1 Decimal.Octal. hexadesimal. and bi bor systems and o bt A course covering the material in /talics on
eci/mal,Octal, hexadecimal, and binary y and ¢ etween the left, b owe

number systems, negative numbers; complementary systems. BOOK 2 OR and AND t butatasl r pace. {4 vols)

functions; multiple-input gates; truth tables;, De Morgan's Laws; canonical forms; logic

®
5 conventions; Karnaugh meapping; three-state end wired /ogic. BOOK 3 Ha/f, full, serial, and _ .

w  paratlel adders; subtraction; processors and ALU’s; multiplication and division. BOOK &4 tip GUARANTEE N? r'ISk to you. If you a(e
' fops. shift registers; asynchronous, synchronous, ring, Johnson, and exclusive-OR 'eedﬁack not completely satisfied your money will
counters; ROMS and RAMS. BOOK 5 Structure of calculators; keyboard encoding; decoding be refunded without question, on return
‘ display-data; register systems; control unit; PROM; address de-coding. BOOK 6 CPU; of the books in good condition within 28

memory organisation; character representation; program storage: address modes; input/ o .
days. Our free booklist is sent with each

» OUtpUt systems; program interrupts; interrupt priorities; programming: assemblers; computers;
§ executive programs; operating systems. order.
: C M G G {Registered in England No. 1328762)
i CAMBRIDGE LEARNING LTD.
; Unit 10, Rivermill Site, FREEPOST, St. Ives, HUNTINGDON, Cambs PE17 4BR. Phone 0480 67446
To Cambndge Learning Ltd., Unit 10, Rivermill Site, Freepost, St. lves, Huntingdon, Cambs. PE17 4BR FOUR WAYS TO PAY:
1) A UK. cheque or a UK. postal
l r er order {Not Eire) l
2) A benk draft, in sterling on a
|  PLEASE SEND: aumiy NGME ... v eeeisarineesensananeas..  London bank (avaisble st sny |
R major bank)
THESE PRICES COVER THE COST Of 3) Please charge my Access/
I CPB  {£10.00) SURFACE MAIL  WORLDWIDE, Address ............. verarenaaease e Americen Express/Barclaycard/ '
l BHB (£11.50) AIRMAIL: Europe, North Africa, Middle 3:::;:0astewhammrusmord |
ANS (£5.90) East, add ’ to price of books. Japan, . . . .
l Australia, New Zealand, Pacific Islands '
AWG (£4.00) add %. Elsewhere add 2. l
DD ) v v veeaas ‘e Vavevers s
I S (£13.50) U.K. Delivery: up to 28 days (or send
' DCL (£7.50) 50p per course for 1st class post) e e . e . Or phone us with these credit card
details on 0480 67446 (24 hour

L ansafone service)
N GIEN BN BEEE GBI U DI NS GRS EEED SIS BEED BEED DDt SEED Sts U SIS SIS GEEE ENah SIS NS SR GEEE SEES SEED SEED EEED G EEED S S



COMBINATION

‘security
fock

justly be described as a semi-ntelligent key-pad-

operated combination lock that can be used to pro-
tect the home, office or car. The unit’s keypad has 10 buttons
numbered 0 to 9, plus reset and unlock buttons. To open the
lock, a pre-determined eight-digit combination must be punch-
ed into the key-pad. If the correct number is punched in, an
‘unlock ready’ LED illuminates, at which point a relay (the ‘lock)
can be activated by pressing the ‘unlock’ button. If a wrong
number is punched in, the lock will not open but will initiate an
action(ranging from ‘do nothing to sounding an external alarm)
dependent on the nature of the error. Any desired combination
of the owner’s choice can be chosen by hard-wiring a DIL plug;
the combination can be changed in seconds simply by swapp-
ing DIL plugs.

The really smart feature of the unit is its ability to
distinguish between authorised and unauthorised operators.
The circuit measures keying factors such as the total durations
of key-pad and reset switch closures, the elapsed time since key-
ing initiation and the presence or lack of keying errors. The cir-
cuit can, on the basis of these measurements, distinguish bet-
ween childish fiddlers, drunken operators, authorised operators
who make genuine keying errors and thieves who are trying to
break the combination, and take appropriate action in each
case.

Authorised Operation

The security lock is provided with three LEDs, marked
‘ready’, ‘unlock ready’, and ‘disabled’. All three LEDs are nor-
mally off, indicating that the unit is ready to accept a keying se-
quence. As soon as the first key-pad closure is made, the ‘ready’
LED turns on and the keying sequence can continue.

When the fifth digit is punched in, the circuit checks to see
if any keying errors have been made and if so generates a brief
bleep sound, at which point the operator can cancel the se-
quence with the reset button and then punch in a new set of
numbers. If no errors have been made, the circuit continues to
accept keying instructions until the eighth digit is punched in, at
which point the circuit again checks for errors. If no errors have
been made, the ‘unlock ready’ LED illuminates and the lock-
control relay can be activated by pressing the unlock button. If,

we at ETI are rather proud of this project, which can
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ETI presents the ultimate security device,

a semi-intelligent security lock.
It is key-pad operated and has
100 million possible key-code
combinations. Design by Ray

Marston. Project development
by Plamen Pazov.

on the other hand, an error has been made, an alarm tone will
sound, at which point the operator can cancel the sequence and
the alarm with the reset button and punch in a new set of
numbers.

The security lock incorporates a timing network which
measures the elapsed time since the initiation of key-pad opera-
tion. This timer enables the operator to have two or three goes at
opening the lock, enabling a reasonable number of keying er-
rors to be accommodated. Once the correct combination has
been punched in and the lock has been opened, the operator
should reset the lock using the reset button. If the operator
forgets to reset manually, the timing circuit will perform the
operation automatically after a delay of (typically) about 30 S,
but will then go into an auto lock-out mode (indicated by the
turning on of the ‘disabled’ LED) in which it accepts no further
keying instructions for 30 S. At the end of the lock-out period the
‘disabled’ LED turns off and the circuit is ready to accept a new
keying sequence. The key-pad must not be actuated when the
‘disabled’ LED is on.

Childish Fiddling

If children try activating the security lock by pressing the
key buttons at random the circuit will, on the fifth key button
actuation, detect a keying error and generate a brief bleep tone
and then refuse to accept any further keying instructions unless
the circuit is reset, in which case the same set of actions will
recur. After a total of 6 S of keypad closures, or a maximum of
60 S after the first push-button closure, the circuit will go into
the auto lock-out mode and will accept no further instructions
until 30 S after all key-pad buttons are released, at which point
the circuit will automatically reset in readiness for an authoris-
ed keying instruction.

Operation By Thieves

It should be noted that the first five digits of the lock code
have 100,000 possible combinations, so the chances of an
unauthorised person getting past the fifth digit are very slight. If
an operator does get past the fifth digit, the security lock
automatically regards them as potential thieves and reacts ac-
cordingly.

Consequently, if keying errors are made subsequent to the
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fifth digit and are not corrected within a reasonable space of
time (an absolute maximum of 60 S) the circuit goes into an
emergency alarm and auto lock-out condition in which an
alarm tone is generated and a relay (which can be used to ac-
tivate an external alarm) turns on and cannot be turned off
again manually, but will only turn off (automatically) if the key-
pad remains unused for 30 S or so.

Operation By Drunks

The automatic protection circuitry of the security lock
measures a variety of keying factors and the on-board timing
networks can readily be adjusted to that the lock can be opened
by the deft and nimble fingers of a sober operator, even allow-
ing for two or three keying errors, but not by the fumbling and
slow-operating fingers of a drunk.

Applications

The security lock requires a12 V power supply and typical-
ly consumes a mere 1 uA or so when in the standby mode. The
unit can be used to protect the home or office by using the lock-
control relay to activate an electric door latch and the alarm
relay output to actuate an external siren or burglar alarm, etc.

The device can be used to protect a car against thieves or

drunken drivers by wiring the lock-control relay in the self-

* latching mode via the ignition switch, using the output to con-
trol the ignition circuit and the alarm relay output to actuate the
car horn.

Construction _

The unit is built up on two PCBs — one small and one large.
The small PCB holds the keypad switches plus IC1 and its
associated resistors and diodes. In domestic applications, this
PCB is intended to be fitted in a small box and mounted on the
outside (access side) of a door, together with the three LEDs and
~ the small acoustic transducer, while the remaining circuitry (on
the large PCB) is mounted on the inside of the door. The two
units are interconnected by a length of multi-way ribbon cable.

The large PCB is a fairly complex singlesided affair using a
couple of dozen jumper links. We've made provision for either
mounting two small PCB-mounting relays on this [arge board or
for mounting larger relays remotely, as preferred. We've also
made provision for wiring the desired key-code through a 24-pin
DIL plug.

Start the construction by building the small PCB,
remembering to mount IC1 in a suitable socket and noting that
the PCB is designed to accept the Ambit key-pad switches men-
tioned in ‘Buylines’. When construction is complete, fit the unit
into a suitable die-cast box, together with the three LEDs and the
small acoustic transducer and a reasonable length of intercon-
necting ribbon cable.

IGNITION O START
WITCH onN
O

PROJECT

Now build up the large PCB, again remembering to provide
all ICs with suitable sockets. Do not fit the ICs in place at this
stage. When construction is complete, doublecheck the
assembly against the component overlay, paying particular at-
tention to the jumper links and to the polarities of all diodes.
Now wire the desired keyboard code sequence into the unit us-
ing the 24-way DIL plug, wiring the first number from point‘a’ to
the desired number on the left hand side of the plug, the second
from point ‘b’ to the desired number and so on until all eight
digits are wired in. If you want to use six or seven (rather than
eight) digits in your code, simply wire a suitable link from ‘x’ to
the appropriate number on the right hand side of the plug, as
shown in the diagram.

At this stage, interconnect the two PCBs and then fit the ICs
to the large board IN NUMERIC SEQUENCE (IC2 to IC8). If it is
subsequently necessary to remove an IC, note that all higher-
numbered ICs must be removed in reverse sequence until the
offending IC is reached. Now connect the unit to a12 V supply,
briefly press the reset button and check that all LEDs are off.
Give the unit a functional check by keying in the appropriate se-
quence of numbers and check that the ‘unlock ready’ LED il-
luminates. Check that the alarm sounds briefly if an incorrect
sequence is punched in, as already described. The unit is then
ready for installation and use.

Installation

The key-pad security lock can be used to protect a car
against drive-away thieves or drunken drivers by using one set of
lock-control relay contacts to make or break the vehicle’s igni-
tion circuit, as shown in Fig.1. Here, the security lock unit is per-
manently wired to the vehicle’s battery, but the connections to
relay RLA and driving transistor Q1 are made via the ON posi-
tion of the ignition switch; the relay is wired in the selfdatching
mode via contacts RLA/1 and the RLA/2 terminals are used to
make/break the supply connections to the vehicle’s ignition
coil. The RLBA connections are taken to the car’s horn. Note in
this application that unlock button PB12 should be permanent-
ly shorted out.

The keypad security lock can be used to protect access
doors in homes and offices, or safe doors, etc. The electrical
connections are quite simple in these applications (see Fig.2),
but some ingenuity may be needed in implementing the
electro-mechanical latching mechanism. Here, the lock is per-
manently powered from a mains-derived ICregulated 12V DC
supply, contacts RLA/1 are used to make or break a DC supply
to the electric doordatch and RLB/1 is used to make or break an
AC supply to a12 V alarm bell.

Electric door latches are available from major locksmiths
and from security firms such as BSG (Security) Ltd, 34/35 Dean
Street, London W1V 5AP (Tel: 01439 4536), but are rather ex-
pensive, typically costing some £12 to £15 each. Ingenious
readers may be able to find far cheaper ways of implementing
effective electric door latches.
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Fig.1 Method of wiring the security lock for use in a car.
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Fig.2 Method of wiring the security lock for use in the home or office. In applications where
power failure might occur, the switch and latch should be powered from a back-up battery
(Ni-Cd or lead acid) under constant trickle charge. The alarm is still powered from the mains.
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HOW IT WORKS T =
= /;\; 470u
The key-pad security lock circuit comprises three major sections, the oloek
most important being a dual code-word generator/comparator net- ks -

work. The remaining two are the error detectionfindication and auto
lock-out circuitry. o

The basic operating principle of the complete circuit is fairly easy READY w25 l
to grasp. The dual code-word generator/comparator network, which is 'LEDOFF)
the heart of the unit, contains two four-bit code word generatorsand a
two-word comparator. One of these generators is driven from the
10-button key-pad and generates a specific code word for each of the
10 buttons and, simultaneously, generates a press-detection waveform
when any button is pressed. This press-detection waveform is used to
clock an eight-step counter. The second code-word generator is driven
from the output of the eightstep counter and generates one of 10
possible four-bit code words in each position of the counter. A se-
quence of eight four-bit code (or reference) words (corresponding to
the desired eight-digit code) is hard-wired into this generator.

At the start of each sequence of keying operations, the counter is
reset to zero. Thus, when the first key-pad press operation is perform- | | |
ed, a four-bit key-pad code word is generated and, simultaneously, the | | |
counter selects the first of the four-bit reference words. The circuitry
then compares the two words and if the numbers are not identical an | l
error detector latch is activated. This process is repeated, with a new | |1
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key-pad and reference number being generated and compared, each
time that a key-pad button is pressed.

If no key-pad ervor is detected by the time the eighth key-pad |
operation has been performed, the output relay will be enabled by the ] l
error detection circuitry and can be activated by operating an unlock || e o 8l L s
push-button. I, on the other hand, an error is detected, an alarm in- :
dication will be given and the unlock relay will not be enabled. The
type of alarm indication depends on the nature of the keyboard error || |
and ranges from a simple bleep to the actuation of an external alarm ||,
through a relay output.

The auto lock-out circuitry measures factors such as the total !
duration of key-pad press operation and the elapsed time from the I
start of a keying sequence, etc., and rejects keying operations if certain || |
parameters are exceeded. |

The dual code-word generator/comparator section of the unit is ||
designed around IC1 to IC5, plus ICBa and IC8b. IC1 and IC2 are eight- (]
i
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input priority encoders. They have eight independent inputs {coded 0
to 7) and generate a three-bit binary code output in accordance with
the highest activated input. The code ranges from 000 when the 0 input
is active to 111 when the 7 input is active. Pin 15 of the chip is normally

NOTE

D1 - D37 ARE 1N4148
D32 - D35 ARE 1N4007
Q1. 02 ARE BC109
1C1.1C2 ARE CD4532B
1C3 1S CD4070B
1C4.)1C6 ARE CD4093E

|

high, but switches low when any input is active. I e

In our application, IC1 and IC2 are each supplemented by a ICBISCDa00NE o UCER

| diode gate network that enables a four-bit code fo be generated via 10 *
input terminals. The inputs to the IC1 code-generator are derived from
the 10-button key-pad, and the pin 15 press detection waveform is used
to generate a positive clock pulse by the IC4a bounce suppressioncir- {] |
cuitry. The clock pulse is fed to the input of a 4017 counter/decoder || :
(1C5), which thus shifts one step each time a key button is pressed. The
inputs to the IC2 code-generator are derived from the decoded out- {
puts of IC5 through D16 to D23 and can be hard-wired to give any || i
desired code sequence. )

The four-bit outputs of the two code-word generators are com- || |
pared by the 1C3 quad two-input EX-OR gate and by the D9-D12 four- e o e e — e oo J
input OR gate and NANDed with the clock waveform by 1C4b. The
output of IC4b is glitch-suppressed by R22 and C3 and the resulting
signal is fed to one input of the IC4c-1C4d bistable latch. The outcome
of all this is that the C3 voltage is normally high, but goes low (in syn-
chrony with the clock waveform) if an incorrect codeword is
generated from IC1 by the keyboard. .

At the start of each keying sequence the IC5 counter is reset, Simultaneously:, D15 drives the inhibit terminal of IC5 high and causes
either automatically or by PB11 and pin 3 goes high. This voltage is in- the counter to ignore all subsequent clock signals until the counter is
verted by IC8a to drive ‘ready’ LED1 off and by IC8b to reset the IC4c- reset. .
1C4d bistable so that the output of IC4c goes low. As soon as the keying If the keying error occurs between the fifth and eighth operation,
sequence is initiated, pin 3 of I1C5 goes low and LED1 illuminates via the output of IC7b will go high on the arrival of the eighth keying
ICBa and, simultaneously, the 1C4c-IC4d fault detection bistable is operation and activate the IC6a astable via D26, causing an alarm tone
enabled. If any keying fault is subsequently detected, the IC4c output to be generated until IC5 is reset. Simultaneously, the IC8c-IC8d alarm
of the bistable latches into the high state. bistable will latch and, if the keying error is not corrected within a

The error detection/indication circuitry section of the circuit is reasonable time (by resetting the counter and re-keying the correct :
designed around 1C7, IC8c-1C8d, 1C6a-1C6b, the Q1 relay driver and number sequence) it will cause the output of IC7d to switch high (via '
the IC4c-1C4d bistable already described. 1C6a-1Céb are wired as a the auto lock-out circuitry) and drive the IC6a astable on via D27 and
gated astable with a buffered output that is used to drive a small relay RLB onvia Q2. The RLB contacts can be used to activate an exter-
acoustic transducer and 1C8c-IC8d are wired as a latching alarm nal alarm generator. The counter inhibits via D15 when its 8 output
bistable. goes high. .

If a keying error occurs, the output of IC4c locks into the high If the correct sequence of numbers is keyed into the security
state. If the error occurs within the first five keying operations, the out- lock, the counter will again inhibit on the arrival of the eighth
put of AND gate IC7a will go high on the arrival of the fifth keying keystroke, but in this case ‘unlock ready’ LED2 will be driven on by
operation and feed a brief gating pulse to the 1C6a-IC6b astable via IC7¢, enabling lock-control relay RLA to be activated by PB12,
C4-R32-D24-D25 and cause a brief audible tone to be generated. The auto lock-out circuitry is designed around the IC6c-1C6d
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PROJECT : Combination Lock
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i ov DIsSABLE:

link ‘a’ to ‘2, ‘b’ to ‘2, ' to0 ‘¥, etc. Also note that
if space is restricted (e.g. car dashboard) you can
dispense with all but, say, two pushbuttons. The
combination is then reduced to pushing the two
buttons in the correct sequence.

non-inverting Schmitt network, which has its input applied via C5 and
its output taken to the reset terminal of the IC5 counter by D31. In
essence, this circuit is used to measure various timerelated
characteristics of keyboard operation and to inhibit operations if these
characteristics exceed preset limits.

C5 can be charged by any of the D28-D30 networks, and
discharges by PR1 and R38 (and possibly R36) and the circuit is con-
figured so that LED3 turns on and the circuit is disabled (by locking the
counter into reset by D31) if the C5 voltage rises to two thirdsof V+;
LED3 turns off and the counter is re-enabled if the C5 voltage falls
below one third of V + . C3 can be charged from any of three sources.
It can be charged through reset button PB11 and D28-R35, in which
case LED3 will turn on with 3 S of continuous PB11 closure, but will not
turn off again until roughly 3Q S after PB11 release. The circuit thus
responds to the number of manual reset operations.

C5 canalso be charged by the clock pulse waveform (which gives
a direct measure of key-pad press durations) and D29-R36, in which
case LED3 will turn on with a total of 6 S of keyboard closures, but will
not turn off again until 30 S after the final release of all keyswitches.

- PR1). This input ensures that the circuit will eventually reset

Finally, C5 can also be charged through D30 and PR1. In this in-
stance, charging commences as soon as any key-pad switch is ac-
tivated (pin 3 of IC5 goes low) and LED 3 typically turns on 60 § after the
initiation of keyswitch operations (the precise period can be varied by

automatically if the owner forgets to reset the circuit manually after
keying a correct number sequence, or if unauthorised persons
(children) try playing with the keyboard.

The C5 charging network has an additive time constant such that
an authorised and sober operator can have two or three tries at open-
ing the lock before auto lock-out occurs, whereas a drunken operator
(with fumbling a slow-operating fingers) will have little chance of open-
ing the lock. Similarly, unauthorised persons can make very few key-
pad operations before auto lock-out occurs, ensuring that there is vir-
tually no chance of cracking the lock combination (there are 100
million possible combinations). If auto lock-out does occur, the circuit
can be re-enabled by simply allowing the key-pad, etc., to ‘rest for30 S
or so until LED3 turns off, at which time a further attempt can be made
at opening the lock.
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PARTS LIST
Resistors all 4 W 5%
R1-19,21,36,38 47k
R20,23,37,41,43 4k7
R22,24,26,27 -
28,29,31,32,33 100k
R25,30 1k0
R34 68k
R35 22k
R39 6k8
R4O 470R
R42 27k
Potentiometer
PR1 470k
Capacitors
c1 10u 16 V axial electrolytic
C2 470u 16 V axial electrolytic
c34 47n polyester
Cc5 10u 16 V axial electrolytic
(o3 100u 16 V axial electrolytic
c7 10n polyester
Semiconductors -
1C1,2 45328
ic3 40708
IC4,6 4093B
IC5 4017B
1IC7 4081B
1C8 4001B
Q1,2 BC109
D1-31 1N4148 & 22 b |
D32-35 1N4001 c1
LED13 0.125” red LEDs LR o
Miscellaneous _l' l
PB1-12 KHC10901 (push-to-make non-locking)
RIA, RIB 2 pole C/O, 12V, coil >120R .
1 Piezo-electric sounder (PB 2720) :'&4 (Above). Overlay of the Tx
Verocase (code 202-21035F), diecast box {120 x 65 x 40 mm), 24 pin DIL ey-pad PCB. colL
socket and 24 pin DIL Header, 14 pin DIL insulation displacement con- FE%(BT)
nectors (2 off), ribbon cable, caps for switches (K75 — 12 off).
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g -
2 4 3 ° o —
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® g A .®‘_——
t : oo—-}’l'q-é -
N > e o —
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—_—— \ B

Fig,S'Ov'erlay of the main board. The two boards are linked by ribbon cable COIL
terminating at the two DIL sockets. If you're not using PCB-mounting relays, RLA
leave out the dotted links and wire the relays to the pins marked ‘ext coil’. (EXT) ' ovl I+zv
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There shouldn’t be any problems with the majority of the components
for this project. The pushbuttons and the piezo-electric sounder are
available from Ambit. The relays are RS types, also available from
Maplin or Watford. DIL headers can be obtained from Maplin and
Electrovalue, and DIL insulation displacement connectors are
available from Electrovalue.

The key-pad PCB (above), and the main board in its
case. The main board has the ribbon cable connector
and the DIL header removed. The header is shown
wired for a combination of 01234567 — with a range
of pre-wired headers you can change the combination

in a few seconds.

Some day sll
power amps will
be made this way

PFA 80
(100W plus into 8Q2)

Elegant Simplicity

Advances in high technology should make life ssmpler. A
cluttered power amplifier board may well perform superbly,
but its busy elaboration is an indication that its design is
pushing the limit of its component technology.

There are now many first class bipolar power amps on the
market. All of them are compiex and consequently expensive
Any additiona improvements in the areas where they are
weak (e.g H.F. distortion) can only be obtained with yet
further complexity and cost.

Only a new technology can provide the sort of ""quantum
jump’* in component performance necessary to reduce the
clutter on the board, reduce the cost and make the highest fi
once more affordable.

Powerfots

So far 29 semiconductor manufacturers have invested in
this new technology Clearly powerfets are something
special

Their enormous power gains eliminate conventional drive
circuitsy in power amps, permitting delightfully simple
designs. Their freedom from secondary breakdown and their
tendency to shutdown when thermally overstressed, result in
inherently stable and destruction-proof output stages. not
needing protection cucuitry And perhaps best of all, ther
lack of charge storage make them fast and responsive.
producing amplifiers of wide bandwidth and low distortion
even at high frequencies

THE POWERFET
SPECIALISTS

FROM
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. W. RIMME

THE POWERFET AMPLIFIER

PFAB0D/120

The PFA is perhaps the perfect realisation of the classic
powerfet amp design. The superb P.C.B. allows the use of
either one or two pairs of output services, providing easy
expandability for those starting with the smaller system. {(The
extra cutput pair of the PFA120 results in lower distortion
and improved efficiency, particularly into low impedance
loads).

The components used in the PFA have been chosen with

extreme care. The lowest noise input devices and lowest
distortion gain stage devices were selected regardiess of cost
140V powerfets were chosen against the more usual 120V 10
give improved safety margins.
Specification PFA120
Bandwidth 100KHz = 1dB
Output Power R.M.S. BOW {Vs== 50V) 120W (Vs=z 55V}

into 80

THD <0.008% <0.005%

from 1w to rated

output at all audio

trequencies

SNR 120d8

Slew Rate 20V/puS

Gain X22

Rin 30K

Vs max. = 70V

Cost
(bult) £15.95 £22.85
(kit) £13.95 £20.85

P&P 75p

Simple modification for bridge mode!

See next month’s issue for
our component bargains
or send SAE for lists

PFA 120
(150W plus into 80Q). 300W INTO 40Q))

Mail order
only to —

Technical
enquiries

Pre-amp PAN 20 (Available March ‘B1)

Taking advantage of Hitachi's ultra-low noise tipolar
technology, J. W. RIMMER have produced a state-of-the-art
pre-amp board 1o complement their power amplifiers

The design is unique. Equalisation 1s applied atter a flat
gain stage. resulting in one of the best noise performances
available. Superb overload figures are ensured by a front end
incorporating a special gain/attenuator contro! (volume
control to you!). The inputs are uncommitted and can be used
with any combination of signal sources in the TmV to 10v
range RIAA equalisation is provided for mag PUs, and space
on the board s available for different equalisations. (Tone
control + filter circuits available shortly on separate board)

Specificats
BW 20Hz-30KHz + 1dB
THD 0.003% type
at rated o/ p
SNR B5dB (ref 5mV RIAA)
105dB (ref 100mV fiat)
Vs + 20V
Dutput 1V {chips at + 20dB)
Cost
{built board £4.75 2 needed for stereo
less controls) P&P a0p

Power Amp PAN1397 (Available March 'B1)

A high quahity 20W power amp board based on the
HA1397 Easily modified for bndge operation. providing
high powers from low supply voltages
Specification

Dutput power RMS 20W into 80 at + 22V

THD 20Winto 4 at+ 19V
SNR 0 02% at 1KHz, 1Wto 12W
inbut 90dB
100mV into 50K .
(Built) £5.80 P&P 40p

148 QUARRY STREET, LIVERPOOL
L25 6HQ. Tel: 051 428 2651
367 Green Lanes, London N4 1DY

01-800 6667

ETI



AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

Two vears ago TK Electronics launched a ]

touchdimmer kit the TD300K. which made knob

controlled dimmers obsolete This was such

a great success that many magazines i

and more retailers soon produced

similar designs SO THAT OTHERS

MAY FOLLOW., TK have designed

a touch dimmer kit with an infra

Red Remote control enabling vou to

switch and conrol 1he brightness

of your hights from the comfory

of your armcharr etc (as well as manually by touching the frontplate
or by using the TDE K extension kit)

As with ail our kits. these come complete with all components
including RFl suppression frontplate a neon fo help you find 1he switch

in the dark and a neat box for the transmitter The ptastic frontpiate has

no metal pads 10 touch ensuring complete safety and enabling the plate o
be covered with a decorative fimish 1o

blend with your room decor

THE REMOTE CONTROL
STORY

We have designed the light dimmer unit
to fit a standard wall box. the transmitier
to fit your hand and the price to fit your

pocket
In two years time

everyone will be sethng

remote control dimmers

but you can have

your TDR300K kit NOW for only

£14.30 for the dimmer unit and £4.20
for the transmitter.

For the more athletic ot you the

. TD300K s still available at

£6.50 and the TDE/K at £2.00

ONCE UPON A TIME

1f you wanted 1o control any equipment remotely you had 1o buy 2 dozen togic ICs. chase around the shops for
crystals and expensive ultrasonic transducers and then spend a few days getting the unit 1o work. Then one day
TK began stocking 2 new systern All you required was one IC. a8 couple of transistors. resistors and a keyboard for
the wansmitter and a couple of ICs plus a tew capacitors for the recerver, 10 give you up to 16 on/off (digial)
outputs or 10 channels plus three analogue (0-10V) outputs The SL 430 transmitter/ encoder eccepls inputs
from a keyboard (up to 32 way) and encodes these Into a pulse train which may be transmitted using infra red,
ultrasonic. radio or even wire links For the receiver you may use the SL4BO pre-amplifier if you want an intra red
link or a sunable pre-amphtier for ultrasonic or radio inks. and one of the M1320 series decoders depending on
the number and type of outputs required The only adjustment you need 10 make 1s to set one preset {by trial or
with a ‘scope) and that s 1t

ML328 18-channel receiver 4

momentary binary outputs 1.40
ML928 16-channel recewer, 4

Iatched binary outputs 1.40

LD271 IR Emitting Diode .36
SFH205 Photodiode Detector .95
SL4BD IC Pulse Amp. 1.70
5490 32 Command Encoder -

transmitier 2.40

MLB22 10-channei recever

MLS23 16-channel receiver. 4
latched binary outputs 1.40

DON'T FORGET to add
40p P&P and 15% VAT

+ 3 analogue outputs 4.20 1o your total purchase
Mi1925 A decoder designed for model /1oy controf. providing s 2-speed drive ‘motor and three

position laiched steering system or 3 vehicle with momentary action steenng and a third motor, eg Qun turret,

winch etc. Outputs aiso available for other faciliies such as born, urn indicatoss. headhghts. etc 2.10

MIN)
TRANSFORMERS

To make things EVEN EASIER we have designed several new kits. —
MK8 — Simple Infra Red TRANSMITTER A Pulsed nifra red source which comes complete with a hand held
plastic box Regutres a 9V battery 4.20
MK7 — Infra Red RECEIVER Single channel. range approximately 20 ft Mains powered with a triac output to
switch loads up 10 500W at 240Vac but can be modified for use with 5 to 15V dc supplies and transistor or
relay outputs .
* Special Price” MK6 and MK7 together Order as RC500K 12.50
MK8 — Coded Infra Red TRANSMITTER dasec on the $L480. the kit includes 2 IR LEDs measures only
Bx2x1 3cms and requires a 3V (PP3) battery 6.90
MKS — 4 Way KEYBOARD For use with the MK8 kit _to make a 4-channel remote control fransmitter.  1.90
MK10 — 16 Way KEYBOARD For use with the MK8 kit. to generate 16 different codes for decoding by the
ML926 or MLI2B recerver (MK12) Kit 5.40
MK12 — 16 Channel IR RECEIVER. For use with the MK8 kit with 1
on. off outputs which with further imerface circutry. such as relays or
tnacs will switch up 1o 16 stems of equipment on or off remotely
Outputs may be latched or momentary, depending on whether the - —
ML926 or ML928 15 specified Includes its own mans supply 11.95 ) =
T——

Now you can buy all the components you reguire for your infra red system
or complete kits from one supplier. a1 unbeatable prices, and hive happiy
-2t ahter

555 Timer

741 Op Amp

AY-5.1224 Clock
AY-5.1230 2 Clock - Timer
AY-3.1270 Thermometer N
1CL7108 DVM (LCD drive . ™
LM377 Dual 2 W Amp . -
LM379S Duat BW Amp . — |

Y

tM380 2W Audio Amp

L{M382 Dual ‘low noise Preamp

LM388 250mW low voltage Amp

N LM1830 Flud Level Detector

, LM2907 t.v Converter (B pmn} primaries 240V a ¢

93 - (M2917 f-v Converter {13 pim . 100mA secondanes

T LM3909 LED Flasher Osciliator 8
- LM39 11 Thermometer

LM3B14 Dov Bar Driver Lin)

LM3915 Dot Bar Driver Jog)

MM74C911 4 digit display controller

MM74C915 7 segment-BCD converter

B MM74C926 4 digii counter with 7 seq o ©

$5668 Touchdimmer

$L440 AC powered contiol .

SN76477 Complex Sound Generator

TBABOO 5W Audio Amp

TBAB1DAS 7W Audio Amp

TDA1024 Zero Voltage Swich

TDA2020 20W Audio Amp

ZN1034E Timer

Al ICs supphied with data sheets

Data Sheets only 10p each device

-

sebBebie

Standard mains

-

Rectangular Red
Rectangular Green
Rectangutar Yellow 2

DISPLAYS

3§

€¥4000 CLOCK/APPLIANCE TIMER KIT
DL304 Red 03 cc pin com
patible with DL704 7
DL307 Red 03" c a pin com-
pet-ble with DL707 75p

The UT4000 a5 been designed to preset the state (cn or off) of fous
g DL727 Duai 05 ca Red £150

ontbuts 3t four trites per day for up to 7 days in advance enabling
the it to control tape rucorders appliances. central heating. lights
vbe The imes are sut on g C.17 high ted LED display by means of o
Feybuard st the oulput states are displayed on tour LEDs. Each
LCTPUT fan switch up te 20mA at 9V For mains loads use owr 5000
Sty Relay K11 IMK2) The kit includes a PCB keyswitches, | C 4
it LED disploy wransformer. plus all other components and d
sereen printed and dnilled boa which can alse accommodate up 10 4
10<12-45cms

Sl Siate Relgy kits 2 2 Size Moulded in high impact ABS Supplied with hids
) £ 5. 5 Culour Black

and screws Black
B! 75x 564 35
4026 B2 95x 71 x35mm
4027 B3 115x95x 37mm
4028 g v o -
1040 .
4049

1050

2060

40189
4023
4025

24HR. CLOCK/APP. TIMER KIT

DIGITAL VOLTMETER/|
: THERMOMETER KIT ¢
. Based on the ICL 7106 This
A, kit contairs a PCB resistoss.

presets, capaciors dodes C
and 0 5" hguid crysial disglay W10 om0

Switches any appliance up to
kW on and off at piese!
tires once per day Kmt con
tams  AY 5.1230 IC. 05
LED display mamns supply
2ispiay Jdrivers  switches,
LFDs tac PCBs & full in
SUUChons !

Ei2 senes
Pack of 10
400~wW3 3y 0V - Bp {one value) 10p
TH Ty 15p 10 Packs
(10 values)

Components are also included

to enable the basic DVM kn 1o

be modiied 1o a Digital Ther B pin 8p

mometer using a single diode 14 pin 12p

as the sensor  Requires 2 3mA 16 pin 14p
] ter

9V supply PRI baNe) o 60 Soldercon Pins

18 pin
28 pin A
40 pin R
CT1000K Basic Xnt £€14.90

CT1000KB with white box 156. 131+ 7 1mm) | : ) B
£17.40 MINI KITS

Ready Built £22 80 Available in 5V. 12V & 15V
versions

781 series 100mMA pos

791 series 100mA neg

78 series 1A pos

These kns form useful subsystems which may be
incorporated into farger designs or used alone Kits
mclude PCB. short instructions and all com-
ponents

MK1 TEMPERATURE CONTROLLER/
THERMOSTAT

Uses 1M3911 (C 10 sense temperature (80"C
max) and triac to switch heater KW £4,

Polyester 250V
0.01
0.002

LIGHTING CONTROL KITS

LM317T adjustable 1.2v.37V 1 54

Directly replace conventional hght switch and control
up 10 300W of hghting No mains rewiring Insulated
touchplates. Easy to foltow instructicns.

TD300K TOUCHDIMMER. Single touchplate with
alternate action Brief touch switches lainp on and
oft, longer touch dims or brightens lamp Neun tamp
helps find the switch in the dark £6.50
TDE/K Extension kit for TD300K for 2-way swiich-
ng. etc .o L £2.00
TSA300K TEDELAY TOUCHSWITCH Detay
var.able from 2 secs 10 3'- nuns

LD300K Conventonal LIGHTDIMMER

RECTIFIERS ,

1N400T 14 50V

1N4DO4 14 400V

1N5401 3A 50V

tN54049 34 400v

1A 50V Bridge

14 400V Brdge

3A 50V Brdge

3A 400V Bndge

(Bridge rectitiers are mimature PCB mounting types)

MK2 SOLID STATE RELAY

Ideal for switching motors. lights. heaters, etc
from logic Opto-isolated with zero voltage
switching  Supplied without triac  Select the
required 1riac from our range £2
MK3 BAR/DOT DISPLAY

Displays an analogue voitage on a linear 10
element LED display as a bar or single dot ideal for
thermometers level indicators etc. May be
slacked 10 obtain 20 to 100 element displays
Requires 5- 20V supply £4.75
MKA4 PROPORTIONAL TEMPERATURE
CONTROLLER

Based on the TDA1024 Zero vohage switch, this
at may be wired 1o form a  burst fire  power
controller of @ proportional temperature Tantajum (bead)
controller enabhng the temperature of an enclos. 35v

16V

PrpLrpPIBITD
PPPITTIIDIR

DISCO LIGHTING KITS® 1000

'YMOS POWER FETS

NI0kM O 5A B0V (TOS2)

Each unit has 3 channels (rated at TKW at 240V per
channel) which switch famps to provide sequencing
effects. controlled manually or by an optional opto
solated audio Input

DL 1000K

This kit features a bi-directional

sequence. speed of sequence and

frequency of direction change

being variable by means ol

potentiometers Incorpordtes

master dimming control £14.60

DLZ1000K

A tower cos1 version of 1he above

featuring undirectional channel

sequence with speed varable by

means of a presel pot Outputs

switched only at mains zero cros-

siNg points ta reduce radio inter-

ference 1o minimum £8.00

Opuonal Opto input
DAY 60p

ure 1o be mantained to within 0 5 ¢

3KW £5.56
MKS5 MAINS TIMER
Based on the ZN1034E Times IC this kit will switch
a mains load on (or otft for a preset ime from 20
minutes 10 35 hours Longer or shorter periods
may be realised by minor component changes
Maximum load 1KW £4.50

TRIACS

400V Piastic Case {Texas)
3A 49p 16A 95p
8A 58p
12A 85p
6A with ngger 80p
84 isotated tab 65p
Diac 18p

0
o

22 NGGAF 2A 60V T0220)

TRANSISTORS

1 000pF
2 200pF
4 700pF
10 000pF

‘ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT

CURRE

NT RATE TO ABOVE PRICES. 40p P& P MAIL ORDER — CALLERS WELCOME

BY APPOINTMENT. SEND SAE WITH ALL ENQUIRIES.

TK Electronics

(ET1). 11 BOSTON ROAD
LONDON W7 3SJ.01-579 9794
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Wilimslow
Audio

THE firm for speakers!
SEND 50P FOR THE WORLD’S BEST CATA
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
cL:II:_'cT)ssovsns ETC, AND DISCOUNT PRICE

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS -{
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -| -
HARBETH - ISOPHON - 1.M_F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
VIDEOTONE - WHARFEDALE. ]

WILMSLOW AUDIO

35/39 CHURCH STREET
WILMSLOW, CHESHIRE SK9 1AS

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS, KITS, ETC.

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI
: AND COMPLETE SPEAKERS.

THE ZX80 MAGIC BOOK £4.75

20 plus programs including one which allows you 10 make music with your ZXBO, and
games such as Moon Lander, Hammurabi. Dthello. Aiso sections on How it Works,
Plotting, Using USR, Converting programs written in other BASICs, and Hardware Notes
including circuits for static and dynamic RAM and 1/D.

23 + 23 WAY ZX80 EDGE CONNECTOR £3
THE ATOM MAGIC BOOK £5.50

Programs 1o run on your ATDM computer, including Brickout. Hexpawn, Dthello and
Space Battle. Also Programming Tips and Hardware Notes.

ASCH CODED KEYBOARD £39 inc. VAT & P&P

Brand new. assembled and tested, 60 keys in stepped rows. Auto repeat, s.a.e. for
details.

ALL PRICES INCLUDE UK DELIVERY & VAT

TIMEDATA LTD.

57 Swallowdale, Basildon, Essex

TV SOUND TUNER
ETI SEP 80 PROJECT

All parts available /send for list
ALSO
No. 1 for Teletext Kits
TV Spare Parts and Components

Callers welcome at Shop Premises

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6 1SD
TELEPHONE: 01-794 8751

Near West Hampstead Jubilee & British Rail Stations

game in the world.
Expandable

this year into a full
microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

£173.87 + VAT

This is the most advanced TV

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
modetls from
£20 1o £300

Send for further details.

>

Problem Mode
Audio Feedback
Instant Response
Auto scorekeeping

%% %N

RADOFIN
BRIDGE | BACKGAMMON | 5%
COMPUTER / T COMPUTERS £l73 + VAT

Piays 1/2/3 or 4 Hands

OMAR 2
CHALLENGER
GAMMONMASTER

24-TUNE
DOOR
BELL

From £38 to £108. Send for further details.

DRAUGHTS

COMPUTER

ATAR!I ACETRONIC 2 Jevel machine

. PRINZTRONIC

RADOFIN DATABASE etc 2‘13 +|VAThY
evel machine

We keep a full range! Y

Send for cartridge tists statng which e © £77.78 + VAT

machine you own

MAIL ORDER SERVICE — Free postage & Packing

TELEPHONE & MAIL ORDERS - accepted on:

Access ® Barclaycard * American Express % Diners Club

CALLERS WELCOME — at our shop in Sidcup — Demonstrations daily
{9am-1pm Wed)

Open from 9am-5pm Mon-Sat
GUARANTEE — Fuli 12 months + After Sales Support!

We have comprehens:ve brochures on all products, Please 181 us know what yo
32 page catalogue covering most games on the market

ETI MAKUH 1951

SO ———

iy ”

;.-.5:-:- =~ * Solves Problems
WAND HELDS + CARTRIDGES [ W * Rejects illegal moves

£13.65

LEISURE

*CHEAP TV GAMES

* TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS

* CALCULATORS

* DIGITAL WATCHES

* PRESTEL

* HAND HELD GAMES

S INUARDTI U

SILICA SHOP LTD., Depl..ETl,3

1-4 The Mews, Hatherley Road
Sidcup, Kent, DA14 4DX

Tel: 01-301 1111 .

U e Interested n ana we wli send you detarled brochures AND our own

81



ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
slectronics — now it can be your turn,

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, .is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: ''Since starting
my course, my salary has trebied and | am expecting a
further increase when my course is completed.”’

City and Guilds _Certificates

Excellent job prospects await those who hold one of these
recognised certificates. 1CS can coach you for:

Telecormnmunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are availabte including GCE.

To ICS, Dept. Z263. Intertext House
London SW8 4UU

Address

Age

To ICS. Dept. 265E, Intertext House
London SW8 4UJ
or telephone 01-622 9911 (all hours)

DISCO LIGHTING
KITS!!!

First class constructional projects, ¢/w glass fibre P.C.B.’s & full instructions. No extra
components needed to make a top rate working unit.

LK1 3 channel sound-to-light. LK2 3 channel 3k W
£990 300 w ‘channel 1v — 100w input £17.90 zcro volage firing

) 200mV - 100 waus
LK3 2hW slider dimmer Je ], ?”m e
£15,50 -uitable for clubs pubs. Lka channel kW
A professional unit ¢ 'w £16.50 ,au‘ - foruarddre\cf\e
FACE PLATE 4uto - two speed ranges.

Suitable case for

LK 17294 £3.50
ALL KITS C/W 100w 5132)115555 or BC
circuit. comprehensive Coloured e ] <
instructions & full sgls'm-‘ amps

parts guarantee 8m rope lights
Carriage on above 70p £49

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)

Comprises:
* 627 hinen s
* 37 mud rang
* 37 pweeter
& 3 way crossover, fining serews & baffle
* 20 waus handhng capability.

Full instructions provided

Must be heard w0 be helieved!!

£I 0.50 or 2kits for £20  Carr. £1 per kit

SAXON ENTERTAINMENTS en)

327-333 Whitehorse Rd., Croydon, Surrey CR0 2HS.
(01) 684 8007

OI'dyrvhl'phonv — Access Barcluicard C.O.D.
Open Mon, - Sar. Yam - 3pm

round bass unit
unit

~B.K. ELECTRONICS

- A SOUND CHOICE
FACTORY FRESH THANDAR
~_ TEST EQUIPMENT BY SINCLAIR

The very latest TM352HAND HELD
LCD DIGITAL MULTIMETER

V2''-3%2 digit display

DC and AC volis

DC current

Resistance and diode check

Audible continuity check

hFE measurements

Latest push-button controls tor ease of operation
DC voltage 200mV 2V 20V 200V 1000V

AC volitage 200V and 1000V

DC current 200, A 2mA 20mA, 200mA, 10A.
Resistance, diode check and continuity test 2K}
20K(: 200K 2000K(

hFE measurement 0. 1000

Power requirement 9V (PP3 battery}

Price £49.95 including test leads, battery and carry

kR

»

SC110 FULLY PORTABLE OSCILLOSCOPE

The new Thandar SC110 represents a breakthrough 1n oscilloscope development The
SC110 15 less than 2’ thick and weighs
under 2Ib . yel it retains the standard
features of a bench oscilloscope

Full-sized performance

* 10MHz bandwidth

* 10mV per div sensitivity

* Full tngger facilites are provided,
including brightline and auto
with TV hine and frame filtering

* Runs on ordinary HP11 (four)
batteries

Basic price £139.00. Optional ex-

tras AC adaptor £4, rechargeable

battery pack £8.63, X1 probe £8.05,

X10 probe £8.86, carrying case

£8.86.

* Aill genuine Thandar ies.

All prices inciude V A T. Ofticial orders welcome Mail order only or callers by prior

appointment Barclaycard / Access welcome Cash. chegue ®tc . with order Larges.a e

for complete Thandar hst

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex, SS9 5TY
Tet. Southend 527572
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FEATURE

DESIGNER'S

NOTEBOOK

EX-OR gates and magnitude comparators feature in this month's
edition of Ray Marston’s ‘Designer’'s Notebook’

most useful members of the commonly-available family

of CMOS quad two-input gate ICs. The device’s gates can
readily be used as programmable (inverting or non-inverting)
pulse amplifiers, phase comparators, freefunning or gated
astables, or multi-bit magnitude checkers, etc. Pretty good for a
chip that costs a mere 20-30 pence.

Figure 1 shows the outline and pin notations of the 4070B,
together with the truth table for each of the EX-OR gates in the
package. The most important point to note here is that the out-
put goes high only (EXclusively) if a logic 1is applied toonly one
of the inputs (A OR B). The output takes a logic O state if iden-
tical inputs are applied to both inputs.

T he 4070B quad EX-OR gate is one of the least known but

a] BJOUT
AT ed -
1 3 U 14}~ Vss o1 ol o
1] 0| 1
B - B4 0]l 11
1] 1] o
ouT 1 4 - A4 1 OF 4 GATES
Vdd
®
ouT 2 ouT 4
A2 Q L ouT 3 B
! 3 INO o
B2 4 [- B3
vdd=-47 5 | A3
(@
C COPYRIGHT MODMAGS Lie C COPYRIGHT MODUAGS Lt
Fig.1 Pin notations, outline and truth table
of the 4070B quad two-input EX-
OR gate.
[-————-——————=- =

Figure 2 shows how individual gates can be used as pro-
grammable pulse amplifiers. With the connections shown in
Fig. 2a, the circuit functions as an inverting amplifier. In Fig. 2b
the amplifier acts in the non-inverting mode, while the Fig. 2c
circuit shows the connections for making a switch-
programmable amplifier.

The EX-OR programmable amplifier can be used as the
basis of a so-called scrambler system, of the type used on securi-
ty telephones, etc., by using the basic circuit shown in Fig. 3.
Here, in the transmitter, the audio signal is converted to digital
form by an A-to-D converter and fed to one input of the EX-OR
gate, while the other input is fed from a digital white noise or
‘scramble’ signal. The output of the EX-OR gate is thus inverted
or non-inverted in a random manner and can not readily be
deciphered.

Fig.2 The EX-OR gate can be used as an a) inverting, b) non-inverting, or ¢
switch programmable pulse amplifier.

r_—__"_—___"__'\

RECEIVER

| |
i i
i I !
' j
AUDIO A-TO-D \ !
INPUT CONVERTER !
]
'
: RAMBLED'DIGITAL MESSAGE !
¥
D-TO-A AUDIO
I ) ' CONVERTER [ 1% OUTPUT
! I
| DIGITAL !
|| WHiTE NoisE e e e i
(SCRAMBLE RAMBLE (DECODER) SIGNAL |
| GENERATOR SCRAMBLE { SIGNA |
i
1 ]

C COPYRIGHT “TODMAGS Lt

Fig.3 Basic circuit of an audio (telephone etc) scrambler system.
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Both the scrambled message and the scramble signal are
sent out (on separate lines) from the transmitter. At the receiver,
the two signals are picked up and fed to the two inputs of a se-
cond EX-OR gate, where the digital analogue signal is restored
{unscrambled) to its original form (the simple principle here is
that if both gates are either inverted or non-inverted, the net ef-
fect will be an overall non-inversion of the signal). The restored
digital signal is then converted back to analogue form by a D-to-
A converter. Neat.

More Circuits

Figure 4 shows ways of using an EX-OR gate as a digital
phase comparator and as a frequency-doubler. The two circuits
use the same basic principle of operation, so let’s look at the
phase comparator first. The comparator is meant to be fed with
digital (ideally, square wave) signals that are identical in form
and frequency but which may differ in relative phase. A digital
signal is available directly at the output of the gate, or a DC
signal may be available from an R-C low pass output filter.

From the circuit waveforms, you can see that if both input
signals are precisely in phase the two inputs will always be iden-
tical and the output will be zero. If, on the other hand, the two
signals are not in phase, the output switches high at those points
in the waveform where the two inputs are in opposite logic
states. This situation occurs twice in each input cycle, so the
output signal is frequency-doubled. The pulse width of the out-
put signal and thus the mean DC output levels of both the gate
and the low-pass filter are directly proportional to the
magnitude of the phase difference between the two input
signals. The level is low with a small phase difference, rises to a
maximum at 180° difference and then reduces again as the
phase difference is shifted from 180° towards 360°.

From the above, it is easy to see how the Fig. 4 frequency-
doubling circuit works. The digital input signal is fed directly to
the ‘A" input terminal of the EX-OR gate but is fed to the ‘B’ ter-
minal through the phase-shifting network formed by RC; the
resulting phase-shift implements the frequency-doubler action.

INPUT A

O out

INPUT B

O FILTERED
OUTPUT

o4
PHASE COMPARATOR ;;

INPUT

/%C

FREQUENCY-DOUBLER

Figure 5 shows how a pair of EX-OR gates can be used to
make a 1 kHz astable multivibrator or square wave generator.
The circuit operates as a standard CMOS astable, the two gates
being made to function as pulse inverters by taking one of their
two inputs high.

Figure 6 shows how to modify the above circuit so that it
functions as a gated 1 kHz astable circuit. Useful features of this
design are that it uses a logic 1 (high} gate signal and its output
goes to the logic O (zero) state when the astable is gated off.

‘, out
%
4070 —O_ﬂ_ﬂ_
’ 4070

68k

J1
BLLECE
& COPYRIGHT MODMAGS Ltd

Fig.5 A 1 kHz EX-OR astable.

68k
%
4070
GATE INPUT
O— —

100k
GATE l I o

INPUT v

OUTPUT'I|| ||“
o

Fig.6 A gated 1 kHz EX-OR astable.

S LT

IN—PHASE
l—l l" SIGNALS
B
[o]1) J
A J_—L——l- OUT-OF— PHASE
SIGNALS

OUT—OF— PHASE
SIGNALS

C COPYRIGHT MODMAGS Ltd

Fig.4 An EX-OR gate can be used as both a phase comparator and a
frequency doubler. Typical waveforms for the phase comparator circuit are

‘ shown on the right.
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FEATURE : Designer’'s Notebook

Magnitude Comparators

We've already seen that the output of an EX-OR gate goes
low if its two inputs are identical, or high if the inputs differ. The
device can thus be used to compare a pair of digital bits, or a
number of gates can be used to compare the magnitudes of a
pair of multi-bit digital words. Figure 7 shows how a 4070B can
be used to compare two four-bit words and give a high output if
the two words are not identical. In Fig. 7a, the outputs of the
four EX-OR gates are ORed by one half of a4072 dual four-input
OR gate. In the Fig. 7b circuit the outputs are ORed by a four-
input diode gate.

o le>—
ek

An opposite action, in which the output goes high if the two

words are identical, can be obtained by replacing the 4070B

with a 4077B EX-NOR IC and ANDing the outputs by one half of
4082B, as shown in Fig. 8. The 4077B has the same outline and
pin notations as the 4070B.

The two magnitude comparator circuits described above
are quite inexpensive and, clearly, are not particularly
sophisticated. If a more sophisticated magnitude comparator
performance is required, special chips such as the 4063B or
4585B four-bit magnitude comparators can be used. Figure 9
shows the outlines and pin notations of these two CMOS
devices. Note that these chips have three outputs, one going
high if the two words are identical, one if the ‘A" word is greater
than the ‘B’ word, and the remaining output going high if the ‘A’
word is less than the ‘B’ word. Obviously, only the one output
can be high at any given time.

A useful feature of the 4063B and 4585B comparators is

our that they can readily be cascaded to compare words of any

INPUT O X . ) )
WORDS { . desired ‘bit’ length. Figure 10, for example, shows the basic con-
B2 ) b ore. nections for making a 12-bit comparator, using three cascaded

1C1 1S 40708
1IC2 18 4072B

)=
D
R
o) =D

Fig.7 Alternative ways of using a 4070B and a four-input OR gate to make a
four-bit two-word comparator. The outputs go high if the two input words are
not identical.

K‘Ef:)
e D

o fe>—

(©)COPYRIGHT MODMAGS Ltd D1

D2

INPUT
WORDS

D4

100k

ICs. When using these comparators, either singly or in cascade,
note that the cascading inputs of the least significant com-
parator are connected as follows: (A <B) and (A > B) are biased
Jow, and (A= B) is biased high.

B2 B3

A2 (A<B}IN

{A=B) OUT B3 (A=B} IN

(A>B) IN {A>B) OUT {A>B) IN

{A<B}IN (A<B} OUT (A>B} OUT

(A=B) IN (A=B) OUT
Al (A<B) OUT

Vss

CICOPYRIGHT MODMAGS Ltd

out
INPUT Ic2a
WORDS ) 2 :' l—— Fig.9 The 4585B and the 4063B are four-bit magnitude comparator ICs.
B2 NOTE:
A3 1C11S 40778
IC2 1S 40828

e ED.

JNPUT WORD A
| — |
£)COPYRIGHT MODMAGS Ltd
Vad A0 A1 A2 A3 A4 A5 A6 A7 A8 A9 A0 A1
AT 77 77 1T717%1
ouT ) N OUT (A<B) IN ouT
ojotll {A<B) IN A<B 2210 a<B)
ofl1]0
= A= IN
1]ofo (A=B)IN 40638 our  (AZB] _IN 40638 ouT__(AZBl 40638 1OYT ~(a-B)
1 1 1
OUT  (A>B) N OUT __(A>B) _IN ouT
{A>B) IN ! ! [OUT 5 (a>B)

4077B TRUTH TABLE

Ny

Fig.8 Method of using 40778 B0 81 B2 B3 ga B5 B6 B7 B8 B B0 BN
EX-NOR gates to make a four-bit
two-word comparator that gives L _

a high output if the two input
words are identical.

C>COPYRIGHT MODMAGS L td
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INPUT WORD B

Fig.10 Method of cascading three 4063Bs to make a 12-bit two-word

comparator.
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BRSO electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD — 100 yards from Archway Station & 9 Bus Routes
TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS
PETS & SYSTEMS

N EW 32K with 80 col Screen £825
Twin Disk Drive 850K £895
All with new keyboard
and green screen

8N 8K RAM — £399
16N 16K RAM — £499
32N 32K RAM £599
CASSETTE DECK — £55

343K Twin Floppy Disk FRICTION FEED PRINTER

. Tractor Feed Printer
i £425

VIDEO GENIE

‘)>
5 Y
NEXT DOOR & 2
OOLIES™ 5, »Z VIDEO GENIE based on
“ Iy TRS80

(o7
>

P v

(NORTHERN LINE)
CHWAY
STATION

MEMORY EXPANSION KIT

Suitable for UK101, Super-
board expansion using 2114’s
each board has 16K ram
capacity kit contains:

 On board power supply
* 4K Eprom expansion

O

ST. JOHN
100 yds = WAY s

* Fvully byﬁered for easy expansion JUNCTION ROAD Utllises Z80, 12k level Il Basic,
via 40 pin socket A400 BUSES Inte §

) gral Cassette Deck, UHF O/P
* 8K kit £89.95 P 4 16k RAM
* 16K kit £122.95 2F 45 || TRSBO feat
* Printed Circuit Board £29.95 2 123 2 ~

g ) g 172
* 40 pin-40 pin header plug £8.50 HO%[’B%SAY = %gg

LMR & ER STATION e

UK101 P.P.I

Built & tested. Interfaces TX80 Printer
direct. Can be programmed to operate
relays, motors, various other peripherals
"CENTRONICS COMPATABLE"
Plugs into IC socket. LED binary display

fully documented. £29.95
PRINTERS

"PSON MX80 £349
EPSON TX80 £299

Dot-matrix printer with Pet
graphics interface: Centronics
parallel and ‘serial: Pet and
Apple compatible.

CASES

Available for UK101,

Superboard, Nascom.

Appx. DIM 177 x 15”7
435 x 384 mm

PRICE £24.50

Post & Packing £1.50

£179 IN KIT FORM
READY BUILT &
TESTED

£255 COMPLETE IN
CASE

4K Expansion (8x2114)

NOW ONLY £18.00

No extras required
# Free sampler tape
* Full Qwerty keyboard
* 8K basic
 Ram expandable to 8K
on board (4K inc)
* Kansas City tape interface = "7
* NEW MONITOR ALLOWS FULL EDITING &
CURSOR CONTROL £22.00

Please add VAT 15% to all prices. Postage on computers. pninters and cassette decks charged-at cost, all other items
P&P 30p Place your order using your Access or Barclaycard (Min tel order £5) Trade and export enquinies welcome, A

credit facthties arranged
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SaSioTe electronics | el

NEW SHOP & SHOWROOM " Top Performance
NOW OPEN | In Eyery Range

Telephone: 01-263 9493/01-263 9495

pum YK101 SOUND MEMORY s
Sound Generator and com-
bined parallel in out port kit, D.RAMS 2£7g
containing P.C.B., AY-3-8910, 4027 55
£820 PIA. Fully documented 4050 (350NS) -33
and demo tape. £29.95. 4060 (300NS) %'95
AY-3-8910 £8.50. 4116 -
s UK101 SOFTWARE==g | S RAMS
£ 2102A 1.30
1.69
Space Invaders 6.50 31?322 2.75
Real Time Clock 3.00 211474045 2.75 . H” 312
Chequers 3.00 4035 - 1.07 Y'BandwldthDC~20MHz(3dB) . Sensmvity BmV-20V/cm (3%}
Othello 4.00 4044-5257 6.93 X: Timebase 0.2s-40ns/cm incl. x5 Magn. « Trig. 3Hz-30MHz {4mm)
Game Pack | 5.00 6810 350 Dualtrace » X-Y Operation » Calibrator » Screen 8x10cm « 2kV
Game Pack Il 5.00 ' . :
Game Pack 111 5.00 .
Screen Monitor 4.00 BULK PURCHASE HM 412 £ 350
Assembler Editor 14.90 8x2114 18.00 ¥: Bandwidth DC-20MHz {-3dB) » Sensitivity 2mV-20V/cm (+ 3%)
10xC12 Blank Tapes ~ 4.00 § §8x4116 27.50 X: Timebase 2s-40ns/cm incl. x5 Magn. »  Trig. DC-40MHz {5mm)
16x2114 34.00 Dualtrace « Algebr. addition » X-Y Operation » Screen8x10cm
Sweep delay » Overscan, Trigger, Delay indications « Trigger filter
e CPUSs sees— Z-Modulation » Calibrator » Graticuleillumination « 2kV
Z80 2.5Meg 7.95 % | EPROM s mummm—
4 9.95 :
2805 Meg 2 os HM 512 £580
6800 ssof J2708 4.25 ¥: Bandwidth DC-50MHz {-3dB} » Sensitivity 5mV-50V/cm (+3%)
¥ 12716 (5v) 6.95 X: Timebase 5s-20ns/cm incl. x5 Magn. »  Trig. DC-70MHz (5mm}
8080 4.75
9900 25'95 2532 29.95 Dual trace » Algebr. addition » X-Y Operation » Screen 8x10cm
' Delay line » Sweepdelay e« Afterdelay triggering ¢ Trigger filter
Single shot + Reset « Overscan, Trigger, Ready, Delay indications
puemm SUPPORT CHIPS wummm ROM var. Hold-off « Z-Modulation « Graticule illumination « 12kV
Z80 C1C 5.95 2513 (UC 5 05
Z80a CTC 695 ) : HM 812 £1,458
288 e ¥Y: Bandwidth DC-50MHz [-3dB) » Sensitivity 5mV-50V/div. (+3%)
Z80A P10 : v BUFFER S s X: Timebase 5s-20ns/div. incl. x5 Magn. « Trig. DC-70MHz (0.5div.)
6520 3.95 Dual trace analog storage with var. Persistence and Auto-Storage
6522 6.85 81LS95 1.25 Algebr. addition e X-Y Operation « Screen 8x10div. (7.2x9cm)
6532 8.50 81LS96 1,25 Delay line » Sweepdelay » Afterdelay triggering » Trigger filter
6821 4.25 § | 81LS97 125 Singleshot »  Overscan, Trigger, Ready, Delay, AS indications
6850 3.60 81L598 1'25 var. Hold-off » Z-Modulation » X-Guard circuit « Calibrator » 8.5kV
ooe? 132 ] |sn743es 52
8216 195 SN74366 .52
9224 2'75 SN74367 .52
8228 ’ SN74368 .52
8251 4.95 8726 1.50
8253 £9.75 | | 8128 1.50
8255 4’50 8795 1.50
TMS990] 13.16 | J815° R
TMS9902 11.18 8798 150
TMS9904 (74LS362) 4.21 -
1.C. SOCKETS =BAUD RATE GEN S mumay
DIL W/W MCi4411 8.75
8 pin 09 25 MM5307 8.75
14 pin 11 .35
16 pin 12 42
20 pin .20 .62
22 pin .22 .65 AY-5-1013 3.95
24 pin .24 .70 AY-3-1015 4.75
28 pin .30 .80 MM5303 4.75
36 pin — .99 TMS6011 3.55
40 pin .40 1.10
SEND S.A.E. FOR COMPLETE PRICE LIST For oremfarmat:on ; e Prices U.K.
OR PHONE 01-263 9493 . Contact: v e e ListEx. VAT
d  HAMEG LTD 74.78 Collingdon Street  LUTON

: Be}ifwdshare LUTIRX Telephone (05821413174 .. Telex 825484
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GREENWELD

a443A Milbrook Road Southampton S0O1 OHX
All prices include VAT @ 15% — just add 40p post

THE SPECTACULAR
1981 GREENWELD
Component Catalogue

Bigger and better than everi!!
60p discount vouchers
First Class reply paid envelope
Free Bargain List
Priority Order Form
VAT inclusive prices
Quantity prices for bulk buyers
Free Data Sheet

SEND 75p FOR YOUR

COPY NOW!!

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL RELP YOU

AlL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST. VAT INCLUSIVE PRICES.

K001 50V ceramic plate capacitors. 5%, 10 of
sach value 22pF to 1,000pF, 1ol 210. £3.89.
K002 Extended range 22pF 10 0. 14 F. 330 values

* % % b X % %

£5.53.
K003 Polyester capacitors, 10 each of these
values 0.01, 0.015, 0 022, 0.033, 0.047,
0.068. 0.1, 015, 0.22. 033. 0.474, 110
altogether tor £5.07.

K004 Mylar capacitors, min 100V type 10 each
all values trom 1.000pF 10 10.000pF Total 130

for £4.05,

K0O7. Electrolyic capacitors 25V working small
physical size. 10 each of these popular values 1.
22.4.7,10.22,47.100s F Total 70 for £3.58.
KOO8 Extended range. as above, also including
220,470 and 10004 F. Total of 100 for £8.085.
K021 Minigture carbon tilm 5% resistors CR25 or
smitar 10 of each value from 10R 10 1M, E12
series Total 610 resistors £8.15.

K022 txtended range. Total B50 resistors from
1R 10 10M £8.50.

K041 Zener diodes 400mW 5% BZY88, etc 10
of each value from 2 7V to 36V, E24 seres Tota!
280 tor £186.37.

NEW K051 LEDs — 10 each sed. green & yellow
3mm & 5mm, with chps. Total 60 LEDs for £8.95

BUZZERS, MOTDRS & RELAYS

2401 Powerful 6V DC buzzer, all metal construc-
won. 50mm dia X 20mm 85p.

Z402 Mimiature type buzzer, 6. 9 or 12V, only
22x15x16mm Very neat 85p

2450 Minature 6V DC motor. high guality type
32mm diax25mm high, with 12mm spindle
Only €1.

A372 Audible Warmng device — solid state circurt
drives high efficiency transducer to give high
output Voltage reqd 4-18V Can also be driven
direct from TTL or CMOS. Module size
45x21x12mm Comprehensive data suppled

50

W882 Heavy Duty 12V relay, ideal for car use —

single 15A make contact Coll 25R 1n sealed metal

can with mounting bracket 85p.

W890 DIL Reed relay SPCO 2 4-10V 200R con

Only £2.20.

FSRABO Latching relay 2 X 10A contacts. 1M

\B Co»i 15 250R, and rated 60V ac, but works on
DC. Sohd Encapsulation with screw

wrmma!s makes 1 ideal for car use £1.20.

REGULATED PSU PANEL
Exclusive Greenweld design — better spec. than
anything on the market being offered at the price
Panel 110X 82 x33mm high contains all com-
ponents including bridge rectifier and smoothing
capacitor Ready built and tested - just add a 30V
2A transformer and two pots for a fully variable
voltage and current supply
SPEC Output vohage 0-28V

Output current 20mA-2A

Source Impedance OR1

Open circuit rspple 10mV
Send SAE for tull detaiis of the many ways this
useful module can be used together with puce hist
of parts for various options Only €£7.75

1N4006 DIDDES
Special purchase of 1A rects Russian made
Packed in boxes of 300. £8,50 per box. 4 boxes
£30.00; 10 boxes £75.00

DISC CERAMICS
0 22uF 12V 9mm dxa Ideal for decoupling 100
for £2.75; 1000 £2
0 O5uF 12V 15mm ma 100 £1.50; 1000
£12.00. Pack of disc ceramxcs. assorted values
and voltages — 200 for £1.00

TRANSFORMERS

Mains primary, 50V 20A sec £20.00. Mains pr
110V 15A sec £30.00; 20A £40.00.

SLIDER PDT SCOOP!"

Made by Piher, types PLAOCP & PLBOC Silly
prices for superb goods!!

PLAOCP — B3 X 16X Imm 4A0mm shde length
220R, 2k2 or 10k hin only. Prices {any mix) 1-24
20p; 25-99 17p; 100+ 14p.

PLBOC — 84X 10X 7mm, 60mm shde length, 5k
log only Prices 1-24 26p; 25-99 22p; 100+
17p.

REGULATED PSU PANEL

Exciusive Greenweld design fully vanable 0-28V
& 20mA-2A Board contains all components
excepl pols and transformer Oniy £7.75 Sunable
uanstormer and pots £6.00 Send SAE for fuiler

details
CALC CHIPS P"'

New full spec, supphed with data Type MK50321
— tull funcuon inc memory Only 80p

£1 BARGAIN PACKS
Each pack £1; any 25 packs £22

K101 16 BC239B transistors

K102 15 BC349A transistors

K103 10 BC546B wransistors

K104 18 BC182B wansistors

K105 50 1N4148 diodes

K106 18 BC1BAL transistors

K107 18 BC213L wransistors

K108 8 2N5060 thyristors, 30V 0.8A T092
case

K108 15 BCY14 transistors

K110 BD131 transistors

K111 BD 132 transistors

K112 12 3A 100V rects, wire ended

K113 30 0AODO2 rects 150V 0.54

K114 15 XK6116 (BF241) transistors

K115 18 SP1218 (2N3702) ransistors

K116 10 MPSLO1 NPN 140V T092

K117 10 BFA50 PNP TV IF amp transistor

K118 16 ME4101 NPN 6OV AF low norse

K119 10 2N5401 NPN 160V T092

K120 prs 25D96/25B496 AF O/P sim to
AC128/176

K123 20 7V5400mW zeners

K122 30 VR525 5.25V 2.2W zener

K123 10 56V 1W zener

K124 50 .02y F disc ceramic

K125 200 1k 5% %W carbon film resistors

K126 100 300pF 63V polystyrene preformed

¥

@

caps

K127 25 47uF 25V axial lead caps

K128 25 15uF a0V do
AA113 diodes
K130 25 470RV 0.1W presets

K131 10 VAY086 thermistor

K132 12 4 7pF 50V bead tants

K133 20 3 way 5A term blocks

K134 50 unmarked untested OC71 type tran-

sistors

K135 30 4 7u F 10V radial elecs
AC18 7k transistors

18uF 100V non-polarzed caps
K138 30 %" col former with slug

K139 40 025uF 50V mylar caps

K140 30 05do

K141 40 0.01sF 400V axial caps (C296)
K142 25 wire ended neons std size, 90V
K143 200 squares mica insulation 25mm sq.
K144 30 [R5 3W wirewound resistors
K145 10 15004 F 16V caps — radial PC mntg
K146 25 330pF 4V axial caps
150 F 350V caps—radial PC mntg
K148 30 wansformer former type X228
K149 12 Ferrste rod type X036
K150 10 switches type W430

K151 12 0.125" red LED's

K152 10 0.2 red LEDs
K153 30 TO5 heat sinks, same as G104
K154 15 5 pin 180° Din socket. clip fix
K155 100 metres thin tlex (10 X 2m lengths)
K156 15 1%" chassis mntg fuseholder

=
N
©
©

=
w
3
(LN

=
Y
~
w

K157 12 16 pn QIL-QIL IC sockets

K158 6 SPCO :enlre off white rocker
switchi

K158 20 0.3w prese!s 500k V with knurled
knob

K161 20 0.3W presets 2k5V
K162 20 O 3W presets 2M5 V with knurled

knob

K163 400 15R %W 5% preformed vert mntg
resistors

K164 50 22pF 2% silver mica caps

K165 20 Sub-rmin reed switch, body 20mm

long
K166 100 3300pF 630V polyester PC mntg

caps

K168 50 AA144 diode preformed as above

K169 30 8vV2 400mW zener as K167

K171 25 11V do

K173 12 1.54F 25V tam bead caps

K174 12 O 47uF 25V tant bead caps

K175 100 2000pF 272% 125V p/s caps

K176 24 150R O 1W ven presets

K177 24 470R0 YW horiz presets

K178 24 470R 0 1W vert presets

K179 24 2k O 1W horz presets

K180 24 2k D 1W vert presets

K181 24 2k2 0 1W honz presets

K185 200 1R "2W CF preformed R s for horiz
mntg, 15mm centres

K187 1B PESO3O NPN S1 TO82 transistos.
Vce 35V. Hfe 75

K188 1B F544 PNP S TO92 wransistors Vce
20V, Hte 300

K189 30 1N649 600V O 4A diodes. pre-
formed for H mntg

K190 16 BZY85 8V2 250mW zener diodes

K191 8 BY300/600 'Top Hat' switching
diode, 600V 6A

K192 25 RGPI0B 100V 1A switching diode

COMPONENT PANELS
7525 Contains 11 BOOmA 60V 2N5061 SCRs,
11 6VB zeners, 11 1N4004 diodes pilus Rs. Cs
etc Onlv £1.
2529 74 Series ICs — Gates and complex logic,
20 asstd ICs on panels £1; 100 ICs £8.
2527 2x 6V reed relays 6x2S5030 or 25230
6X400V rects, plus Rs. Only 60p.

TTL, LINEAR, DPTD

All new tull spec — Fauchild/ SGS

TTL: 5400. 5401. 5402 5403, 5404, 5405,
5410, 5421, 5430. 5450, 5451, 5453, 5460
— AN 12p es, 5470. 5472. 5474, 5475, 5476.
5480 5486. 5490 54107, 54121, 54122 —
all 20p es. 5482 54126 — 40p ew. Others (745,
H}on B/ L 12 (SAE please)

LINEAR: 9665 or 9666. 7 x 50V Darlingtons in
16 Dil 80p; 75452 or 4 dual penph drniver 70p;
XK1444 7 CMOS P-channel buffers, 15V 16 DIL

24p.

OPTO: Isolators. FCDB31 80p; TIL115/118
80p; FPE1DO: 106 Intra red LED £2.50; FNDBA7
7seg 0.8 CA £2.00; FNDB50 CC £2.00. (Data
o request for hinear & opto devices)

BULK BUYERS LIST — Big bargains for quantity
buyers. Ressstors from £3.50/k, caps £7 /k. Send
SAE tor list

Happy
Memories

4116 200ns £2.95 2114 200ns  £3.25
2114 450ns £2.55 2716 5 volt £6.75
2708 450NS  £3.95

MEMOREX SOFT-SECTORED MINI-DISCS for
PET, TRS-80, etc. Supphed in Free Library Case
£19.95 per 10

Low Profile |.C. Sockets b
Pins ........... 814
Pence 1011

y Texas
1618 2022242840
121617 20212837

Memory Upgrade Kits for Apple, 2020, TRS-80,
etc. ...... from £23.60 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £10, OTHERWISE ADD 30p.

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI
Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

KNOW YOUR ZX80

With LINSAC products for the Sinclair ZX80

THE ZXB0 COMPANION
‘ Seewnd Ldaon)

THE ZX80
COMPANION

Msunder, Logan and Trotter

1SEN 0 907211 00 3. Price £7.95 ncl. UK
Fostage.

This besi selling manual on the Sinclair ZX80
caers ZXB0 BASIC, hardware and programs
ano has o detalled explanation of the ZX80
Morior routines and entry points, A routine
far senerating roving displays 15 also included
Ch1 - Operaung the ZX80,

Ch.2 - Theory of Computers

Cr.3 - ZXBOBASIC

Cnd - The ZX50 Monitor

Cr & — Construction and Hardware

ChB - ZXBOPrograms

| ) o
! »¥ apa1 - Comparson of Z 80 Opcodes and
| (SECOND EDRITION) é@ ZXBO Characters
‘ o app 2 - The BK ROM
i
. LINSAC

For 2 cassente of ten programs from the Com
panion add £4.95

The ZX80 MORItOr 4 compiete sssembly iangusge lsting of the ZXBO's 4K Monitor,

with annotations — Price £10.00 incl. UK postaye.

Cassette Software

AMLINSAC progtam backs are on single C12 cassettes with printed run instructions All run on TK ZXBO's unless piherwise
stated Price £10 00 per pack incl UK postage

GAMES PACK 1 ~  Three Towers, Number Guessing, Masteimind, Sketcher, Hurkle, N m Symbol Simon.
GAMES PACK 2 N.ne Lives, The Maze Gone, Plan Saling. OX0, Chinese Puzzie Tower of Hanui, Battleships
GAMES PACK 3 —  {2n4) - Frumt Machine, Four in g line, Zombies

EDUCATION PACK 1 Maths Drill, ot Recogriion, Musical Notes, Spell:ng Outz, Day Finder,

EDUCATION PACK 2 -  Graph Plotter, Prime Factors, Number Bases, Bac Charts, Stelistics

EDUCATION PACK 3~ (2K+) — CAL Quiz Package with three sample data sets

UTILITY PACK 1 — Memary Display, Hex Code Monitor, Renumber, Memary Search

68 Barker Road, Linthorpe,
Middlesbrough, Co.Cleveland TS5 5ES

LINSAC

gr
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e |2 1 21| WE HAVE MOVED

TO OUR NEW CENTRAL LONDON SHOWROOM
59/61 THEOBALDS RD,WC1 TUBE HOLBORN.

worosones | TUSCAN S100

A Z80 based S100 Computer

Micros, memory and supporl

a
Py

We sell all you
need cased cf un-

connectors. Brand ROM, Video intertace Z80 processor -
new fulty guaranteed 1/0 and cassette mierface. 5 spare S100

Price expansion sockets for memory/disC ex-

Single 5% Drive £185 pansion. System menitor, res:dent
Single 8”7 SABX £395 BASIC or CP/M systern option. All com- /

-

OWuNN Wo

cased. Cables & Single board will hold up to 8K RAM, BK v@

-
ey T7 PP g Y RT XY

-
=
-

-
W

1 '888&8!'8'8'8'8%'88'8'8'8'8'8'888?:3'8'8'8'8'8&'8'8‘8 FSKHERRERRR

Dual 5% PSU £59 | ponents avalable separately or ready-built
Dual 8" PSU £76 NEW LOW PRICES
Dual Cabinet & PSU 1x8”  £565 | TSCAN MAIN BOARD KIT ONLY £235

Dual 8” Drive Unnt £945 T R
Dual 5% Dnive Unit gaao | T VA SAEFORDETAILS

VIDEO TERMINAL SINGLE BOARD
ol . 24780dd5%lav PERSONAL
. 1
*Torminal ful COMPUTER
features 8080 BASED SINGLE BOARD
professional system with EUROCARD
termingl. Fult delal'lps on reguest EXPANSION

"ce £695 Complete Kitincl PSU/Case/Keybd £286
Expansion Motherboard Kit £ 50

S$100 CARDS | & 70 mov cag ki £o

' NEW Expandable up to CP/M
LOW Disc System. SAE for
] PRICES | detarls

18K STATIC KIT ASSM
withno RAM(2114) £ 62 £ :835 TCL PASCAL

" BKRAM ~ 108 1

DR - BB % | FORPET & CP/M systems
8K static {16x2114crups) £ 48 Put Pascal on your PET now
84K DYNAMIC (4116) Pascal conversior ROM
with 16K RAM £149 £166 Pascal manual
with 32K RAM £189  £205 Complete package including
with 48K RAM £229° £245 compiter
with 64K RAM £269 £285
16K upgrade 8x4116 £ 40 -
W‘(:géﬁgﬁsg’a?M CARD Edge £4.00 Insulation/Piercing
2708/2516 763 £ 89 | Connectors Ribbon/Cables

FDC DOUBLE DENSITY S100 . i]éO\:lEA[I;ER ‘IOPvtaUG
Double Density for 5% > . 20 w;\\{' £340 20 wa\\:
or 8" Drives £ - ; 26way £400 26 way
34wav £4 80 3dway

-

-

S aa
ONNLSOROLANNNDaD AN
- -
-

BRINEERRESSSSTIURBBRBRIBBBRESSBANSISRIBUBBY,
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-

FREREBRINRRBARBRARREN RS EARBY
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ZBO CT1C

ADCOSW 1
DG300

F8
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B\I\INGG\‘
BRBARETRRATRERRRRRRETBAL LU TTIRERBBRBBRR KT

WO BWHNNENDNENLELONNLELNG
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©oNw
wowa
-
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SOFTWARE
R DISK
CP’M WITH MAN
MANUAL
Avalable on
8" iBM format &
5% for TUSCAN
& TRITON

TCL SOFTWARE
TCL Disc Basic £55/£9
TCL Pascat £120/£9

MICROSOFT = B Wway £5.40 40 way
Basic-80 £155/£15 8 ALLOUR =2 Soway (600 50wy
Basic Compiler £195/£15 VAT EP)?::(I:.EJSDE Zoro Insertion  50Way E650  60way
Fortran-80 £205.£15 r‘ Sockets ; ierci
Cobol80 €325 15 » VATEP/P I pip switches  Soe S e P

dit B0 Easei0 v o 4 way 120 24 way £600 20way £360 40way £5.30
Macro 80 £75 £10 CENTRONICS 737 PRINTER 7 way £175 2w £550 2way FA00 SOway £6.00
MICROPRO w9 | LETTER 8 way £8o 34 way £4.50

QUALITY D-Types
Word Star. £255 £15 DIP Plugs "5W Ma<e £2.80

i ) FOR id . Insuletion Pisrcing
s S ] £ B2 CHS i O
< Cover 8

Word-Master £75.£15 45 50 40 DIL £3 60 E;E o 15:,:;;{ DIP p)&g
DIGITAL RESEARCH L5240 Uses any paper roll, tanfoid, DIL SOCKETS Conr\ec!orl 24 way DIP Piug
CP/M1-4 575//{'112 L single sheets, 96 character {TEXAS) T Ribbon Cable
EA’XCM 22 . %gg’/gw ASCI, 7 x 7 dot matrix, 50 T low  Wire 2x Bway — PRICE/M
v L - P 2% E CPS, RS232 or parailel /0O 8 T:[ gxlgway - Coloured

: . - pin 10p x10 way — 10
Sl'g;ERS £190/E15 45 OK TOOLS 14pin 12p 2x15 way —

. 16pin 13 18 -

SUPER SORT | E125/€15 Full range of wire wrapplng ac- 1Bg:n 18: 7:22 v"‘;:z 320

cessories & boards & dip
C BASICZ £75/£10 10 Jumpers etc. Visit our Showroom 20pin 22p 2x25 way 3 60

;BS?DDQV Pack : E?gé’/:g 58 s or send for our catalogue ggp'n gp %Kgg W?Yj 7‘23 E;O
POSTMASTER . £85/£10 VERO 283:2 35: %0 2:40 :::: Rl
MEDIA 780¢ -1 S100 prototyping boards and fulf 20pn 80p  1.90p  2x43way 5 504 60
5% S/Sided D/D . . £3.50 range of accessories
B: p;ev 10 . . ,52350 BOOKS

et 0P o S porer books Shdl Mg, on CRYSTALS For MICROS

C12 Data Casseties . . 50p 290 sale in our showroom.

-

SRBUEERRRREUNKBIIBLSBER

ERHIBEKRRIRBIFURBIIRIZARBIAS

-

%2

5883853888

32 768K Hz
o 100K Hz
MABORREN | 1F 2 % | CATALOGUE | i

1.008MHz

| e T AVAILABLE | ;s

4 00MHz
4 43MHz
5 OMHz
5 OMHz
6 1344MHz
7 OMHz
7 188MHz
8 00MHZz

10 OOMHz
10 7MHz
16 DOMKBz
18 OOMHz
18 432
3BMHz
48.0MHz
T00MHz

types in
stock. Te! Catalogue avaliable. Send 80p 2.45760MHz
for details & S.A.E. (A4 size). 3.276MHz

NN RN =N
\IUI"J\J\\I\IS\I
STATIOBA
[NLNINESENTSTRFN
838L8LSS

358888388

59/61 THEOBALDS RD
LONDON WC1
TEL: 405 5240/2113
TELEX 444198.
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PCB Foil Patterns
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PCB Foil Patterns

ENGINEER'S STETHOSCOPE

Engineer’s Stethoscope PCB (left).

Crystal Calibrator (bottom).

- ETI

XTAL f Cal.
Standard

:::IH:IIO il!ll‘lllo TTHTHID i"llll!Ulﬂ

"

SAFGAN Presents DT"400 Series from £I 69 + VAT
HIGH QUALITY D U A I- T R Ac E OSCILLOSCOPES
A BRITISH PRODUCT EVERYONE CAN AFFORD
Model DT-410 4" CRT 5mV 10MHz @ £169 + VAT
Model DT-412 4" CRT 5mV 12MHz @ £175 + VAT
Model DT-415 4’ CRT 5mV 15MHz @ £188 + VAT
. o1 c SPECIFICATION FOR ALL MODELS
. CH2:5mV/div-20V/divin 12 Cal. 1/2/5/steps *TRIGGER" Level Control. =~ Slope
* BANDWIDTH: 10MHz (DT-410). 12MHz (DT-412) Bright Line AUTO NORMAL,pTV Tniggering
+* BANDWIDTH. 15MHZ (DT-416) CH1, CH2 0.5div. EXT Trig. 100mv
* TIME BASE 0.5us/div-200ms /divin 18 cal 1/2 5 steps *Z Modulation >
X5 Expansion to 100 ns/div *Graticule blue. ruled 8x10div (6 4x8cm™)
X5 Multiplier to 1s/dwv *Size: H215mm W165mm D280mm. Weight 4 Skg. §
* XY FACILITY:  Matched Inputs X=CH1 Y=CH2 *Cat. O/P IVIKM2 PROBE (X1-REF-X10) €11 50+ VAT . S
Orders to. SAFGAN ELECTRONICS LTD. (Goods & P&P £3.50 or P. & Parcel Service £6.50 + 15% VAT) mussen Y ML DT-400 Series
56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3QB. Tel. WOKING 69560 A Othcral Government and
London Stockist: AUDIO ELECTRONICS, Edgware Road, London 01-724 3564 or WOKING 66836 Educational orders accepted

ETI MARCH 1981



GASIO BQ-1100 BIOLATOR/
), WATCH

Clock. 2 alarms, slerm P , time
memory, thwee date g Y and date

Clock. Hours, minutes. seconds, am / pm. Day/ date
LN ONCONC W) Pro-pr 1901 10 2099. Day. date. month
= = and year display
Q @ @ [E] Alsrm. Two separate alarms. 24-hour system.
’—‘ Countdown alarm. 1 /10 second to 24 hours. or
(S) 63 | Swpwesch 1/10s0cond 10 24 hours. Net times, or
. Time memory. Dual time facility. 24-hour system.
@ @ @ n : Calculetos. 8 digits. Full memory. Sq roots, %. Date calculations Any
; monthly calendar from 1901 to 2099 can be displayed and utilised.
@ @ @ = ; Biorhythwn calculations. Forecast your physical, emotional and

ntetiectual performance potential. Chart your peak. sbb and critical days
—_— i and reschedule to avoid mistakes. Two silver oxide batteries last approx 1
O3B ea,.

year
Dims % x 2.7/16 x 4% inches. Leatheretie wallet.

ALL THIS FOR ONLY £14.95

CASIO’'S AMAZING NEW

FX-3500P

Statistical regression and integrals. Non-volstile
memories and stores.

38 functional (non-volatile) steps. 2 programme
storage capability. Unconditional and conditional
jumps. 7 {non-volatile) memornes, one independent, &
constant memones. 18 pairs of parentheses. nestable
in 6 levels.

61 built-in functions. including: Integrals (Simp-
son’s rule). Linear regression. logarithmic regression,
exponential regression and power regression.

Hyperbolics, sexagesimal and co-ordinates con-
versions. 10 digit mantissa or 10+ 2 exponent. Two
silver oxide batteries give approximately 1,000 hours
continuous use with power-saving automatic cut-off,
with data and memory protection.

Dims: 9/32 x 2% x 5% inches. Supplied with
leatherette vallet.

ALL THIS FOR ONLY £22.95

FX-2700P (8 +2). As above but without integrals, regression and programme £ 1 9 . 9 5

CASI10’S SUPERCALCS !
e FX-8100

== Our best selling scientific

46 scientific ) . clock, cal . alarm,
countdown alarm, interval slarm timer, 1/100
second stopwatch with lap timing.

Clock. Hours, minutes, seconds, am /pm.

Calendes. Pre-programmed to 1999, Day, date, month
and year.

Alarm. 24-hour alarm with hourly chimes.

Countdown alerm. Can be set up to 10 hours. or,
Intervad alarm timer up to 10 hours, or,

Stopwatch. Measuring net, lap and first and second
ptace times in units of 1/ 100 second 1o 10 hours.

Ci . 8 digits or 8+ 2. 5 level parentheses. full
access memory. Trigs. logs, hyperbolics, standard
deviations, co-ordinates and sexagesimal conversions,
fractions, %, cube roots. pi, sign change. register
exchange, eic

Two silver oxide batteries last approx. 1 year (con-
tinuous). Dims' % x 2% x 5% inches. Leatherette wallet.

ONLY £24.95. - 27 05,

FX-8100 Less sophistcated £19.95. FX-7100 Card size £24.95. Game calculators MG 880 £10.95. MG 770
{card size) £12.95. Others ML-81 £19.95. ML-90 £19.95. MQ 1200 £19.95. FX 81 £12.98, FX 100 £185.95.
FX 310 £17.95. FX 510 £19.95. FX B02P with FREE Master Pack, worth £17.95, or waich' £74.98.

CASIOTONE KEYBOARDS
ONLY £245 (np £285)

A remarkable new concept in electronic keyboard instruments using a totally new technology.
Pitch. timbre and harmonics of 29 instruments have been measured. digitatised and stored in
electronic chip memory for faithful reproduction. A 4-sound memory function aliows switching
between any 4 pre-selected instruments.

This polyphonic instrument can play full
chords ot up to Bnotes on its 29 white and 20
black keys spanning 4 octaves. Vibrato and
tone switches. Foot volume and sustain pedal
options Echo jacks. 3x33%x9% inches.
Weight 15Ib. Black or woodgrain finish. AC
only

The revolutionary CT-201

CT-301 14 instruments and 16 rhythm M-10 Piano. organ, violin, flute. 2%z octaves
voices. (RRP £325) £275 (RRP £79) £69

Price includes VAT, P&P. Send your
company order, cheque, P.O. or phone

BIORHYTHMS ARE BACK!

With just about everything
eise except the kitchen sink

CASIO’S BEST SELLING WATCHES

With around 40 functions

LCD ANALOGUE/DIGITAL

Alarm Chronograph with

countdown

Analogue. Independent hours and minutes with

synchronous digital seconds. Dual time ability.

Digital. Hours, minutes, seconds, day and date.

8 . 1/100 second to 12 hours. Net lap

and 1stand 2nd place. Start/stop and 10 minute
ignals.

2 ugns. For 30 seconds with carousel display.

Courtdown Alarm. Normal and net times to 1
hour with amazing "*Star Burst” flashing display.

AAB1Y AAB2 Timo Signal. Half-hourly and hourly chimes.
Anslogue Digital Tone control. Lithium battery. Light. Water-
Disploy Display resistant case. 8.65mm thick. Mineral giass.

AAB1 Chrome plated £29.95
AAB1G Gold plated £49.95

12 MELODY ALARM Countdown alarm
CHRONOGRAPHS Date memories

Hours, minutes, seconds, am-pm, 12 or 24 hour.
Day, date and month auto calendar.

Alarm. 7 melodies, one for each day of the week.
Hourly thme signal. With “8IG Ben’' type tune.
Date memory. Select either “Wedding March’’
or "Trinklied " to be played.

Birthday and Christmas Memory.

. Coumdown alam. From 1 second 1o 1 hour.
After zero count continues positively.
Stopwatch. 1/10 second 1o 1 hour. Net, lap,
1st and 2nd place.

Picturesque moving display of notes played.
Light. Lithium. Glass. Water-resistant cases.
M-12 resin, s/5 tim. M-1200 ali s/s 9.0 mm

thick, £24.95

100 METRE WATER
RESISTANT

Alarm chy graphs with
Amazing 5-year lithium battery life. Hours.
minutes, seconds, am/pm, day, date and month.
12 or 24 hour. Time is always visible regardiess
of display mode.
Stopwatch. 1/ 100 second to 1 hour. Net, lap.
and 1st and 2nd. Start/stop signal. 10-minute
signal.
Alarm. Sounds for 30 seconds.
Alsrm. Normal and net tmes to 12
hours. Start/stop and 10-minute signats.
W150B Time signcd. Half-hourly and hourly chimes.
W-100. All resin. W-150B All s/s. W-150C
£32_50 {not illustrated) s/s case/resin strap. £29.95

£24.95
£25.00

AAB2 Stainless Steel £39.95
AAB3 Dress watch, s/s £44.95

£29.95

£19.95

A250. As above but with standard water-resistant case

$220. As above but with dual tune in iieu of alarms and chimes

SEIKO

DZA 038 CALCULATOR WATCH
WITH 5 ALARMS AND STOPWATCH

Hours, minutes. seconds. day (12-hour system)
Calendar pre-programmed to 2020

Five independent alarms. Hourly tme signais.
Stopwatch 1/10 second 1o 12 hours.

Calculator, 4 functions Audible confirmation -
Non-volatile memory capability. £69 . 9 5

0zA038

100 METRE WATER
RESISTANT

; DFT 030 Alarm chronograph (far left)

Alarm, countdown alarm, hourly chimes, stopwatch to

17100 second. net, lap, 15t & 2nd
£37.50

OFT 048 Not 100m water resist

OER 018 Solar alarm chrono (jeft)
Weekly programmable alarm 16-hour interval. count-
down alarm tmer, hourly chimes 1, 100 second stop-

watch, net, lap, 1st & 2nd
£52.50

OER 048 Not 100m water resist

£49.95 £69.95

Include VAT and post and packing. Remember, we will beat
any lower advertised price by 5% providing the advertiser
has stocks and we still make a small profit! Just send details

and your remittance for the lower amount.

: ] ' Dept. ETI, FREEPOST, 164-167
East Road, Cambridge CB1 1DB.
your ACQES:';;.?‘AOI;(CLAYCARD : Tel: 0223 312866
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Allthese
advantages...

@ Instant all-weather starting
® Smoother running

® Continual peak performance
® Longer battery & plug life

@ Improved fuel conSumptlon
® Improved acceleration/top speed
® Extended energy storage

Inkitform

SPARKRITE X515 a tugh performance
discharge electronic ignition systeme medfor the electromics
D 1Y world It has been tried. tested and proven to be utterly
rehiable Assembly onlytakes 1 2 1ours andinstallation
even less due to the patented chp o easy fiting

The superb techimical design of the
Sparkritecircutteliminates problems of the
‘contact breaker. There s no nisfire due to
contact breaker bounce whichiselminatert
electronically by a pulse suppression
circut which prevents the unit fuimg f the
points bounce openat igh RPM
Contact breaker burnas elinninated by
reducing the current by 95% of the norm

Theres also a umique extended dwell
circurt wiich allowrs the cod a fonger
penod of ime tostore tsenergy before
discharging to the plugs The unit mcludes
Dult mstatic timimg hght systems fonction
hight. and securidy changeover switch
Will work alt rev counters

Fits all 12 v negative-earth vehicles

with coil/distributor ignition up to 8 cylinders.
THE KITCOMPRISES EVERYTHINGNEEDED

Die pre fcase Ready drified. alumimum extruded

base and heat sink. coll mounting chps and accessores All ki

components are guaranteed for a period of 2 years from date of
purchase Fully Mlusrrah»(l assembly and installation instructions are

included
ELECTRONIC IGNITION

-----

Electronics Design Associates, Dept. ET1/3
2 Bath Street, Walsall, WS1 3DE

Phone: (0922) 614791
Name

Address

top quahty mductive

:allu"in
4‘0,

5

Roger Clark the world famous rally driver
says 'Sparkriteelectronicignitionsystems
are the best you can buy”

Sparkrie

HIGH PERFORMANCE

Phone your order with Access or Barclaycard
. | enclose cheque'PQ’s for
Inc VAT and PP OUANTITY REQ'D

X5KIT £1695 £

Cheque No.
ACCESS OR BARCLAY CARO No.

Send SAE if brochure only required.

The larger
Catalogue
that means

FREE POSTAGE
IN UK.

®
ADDITIONAL
DISCOUNTS

®
KEEN PRICES

®
GUARANTEED
SATISFACTION

L4
GOOD STOCKS
®
We pay postage

Semi- Conductors ¢ |.C.s « Opto-
devices ¢ Rsand Cs ingreat variety
e Pots e Switches e Knobs.e
Accessories  Tools e Materials o
Connectors

ELECTRO E

ELECTROVALUE LTD. (Dept, ET3}, 28 St. Jude's Road, Englefield Green, Egham. Swrrey
TW20 DHB Telephone: [STD 0784) (London 87) 33603. Telex: 264475

!
[
i

ELECTRO SUPPLIES

TRANSISTORS

BC107 10p  BC2A7 12p  BFIA 12p  BF5S 30p 2N3055 59
BC108 10p  BC337 15p  BFISS 12p  BFRAD 25p 2N3583 ooy
BC10Y 10p  BCS47 10p  BFIYT 14p BRI 50p 2N3702 %
BC1258 8p 80238 40p  BF245 30p  SUWBIA  200p 2N3T05 1%
BC149 10p  BOZ3 40p  BRZS6A 40p  WJEMOAT  50p ZK3TID i
BL154 12p  B037IA 30p BRI 30p  WPFI3) 25p  7N4D6) 159
BC159 9 BOXM 65p B4 650 MPFI32  25p M3 T
BT 10p  80Y82 120p  BF4SS 200 MAUI3I  25p ZWNIZS 12
LINEAR ICs

CA3012 45 MCI39  90p  TAA3ZD 40p  TOAD4TD

CA308D 50p MCI30  S0p TBAI20S  GOp TUAIOID  150p SPECIAL OFFER
LM324 60p MCI558  100p TBASS!  100p TDAIIT0  75p AY-5.3507 DWM
LM741 15p  NES35T 50p TBAGGIB  125p TOAII0  200p CHIP [with dsia.
IMI458  40p  NESSS 22p  TBAS00 70p TOAZ524  150p £2.75p [limitet
LM3900 SAJITON TBABIOS  8Op TOAZS4]  150p  quanily.

MC1307 75p SASS80  100p TBARG  150p TDAZSGD  150p

MCI3I0  100p SASS90  100p TCAZ70S  90p  TOAZ581  175p

DIGITAL ICs

DAC100 250p TMS3403  250p SN74%0 30p  SNTaZB4 250p
EMM4A02  250p TMS4030  200p SN74181 200p  SN74285 2589
2708 350p 20210 65p SNT4221 100p

Send for lists of Digital ICs

SPECIAL OFFERS

LOW PROFILE IC SOCKETS 35-amp 50-voit Stud Diodes, c/w mounting

14 pin — 12 . 100 (150 £10) Kt 4£1

;g pin — I(7J 100 (130 £10) deO-voll/IZ-voh 6VA PC Mount Trasns.;
in — 100 (1 ormer . ... ...

24 g.n_ 6 ........ 100( (?g ::g; Semi-conductor  Packs Diodes

4pin— 3 ... . 100 (40 £10) Transistors /SCRs/ ICs, over 100 items

A {no rejects) . £1.50 each. two for £2
For larger quantities

please phone for prices

All prices include VAT. Please add 30p P&P SAE for ist

MAIL ORDER DEPT. R((E)T:.-%%:":r
(Callers please phone first) sApToDD éT
BOWNESS MILL, SHAWCLOUGH RD MANCHESTER

WATERFOOT, ROSSENDALE, LANCS

TEL: ROSSENDALE 5556 (next to Victoria Stn )

TEL: 061-834 1185

ETI MARCH 1981



ETIPRINTS offer you the easy
way to produce high quality
printed circuit boards. Each

of etch resistant rub down
transfers of the printed circuit
board designs for several of
our projects.

BGM 100 W Amplifier
Logic Tester
100 W Power Amp

047A  Digital Test Meter Sep 80

047B  Vocoder Internal Excitation  Sep 80

BUYLINES

Sheets for Sep 79, Dec 79, Jan 80 and April
- July 80 are temporarily out of stock.
Earlier ETIPRINT sheets are available.

Send a cheque for PO (payable to ETI)
for £1.20 per sheet with details of the
project for which you require an ETIPRINT,
and the month and year of publication to:

ETIPRINTS,

ETI,

145 Charing Cross Road,
London WC2H OEE.

- ETIPRINTS

ETIPRINTS sheet contains a set

»
040A  ETI 80 VCO/VCLFO Feb 80 Speed Control
DTM Switching Board
040B  ET! 80 PSU Feb 80 RIAA Preamp
Tuning Fork
Hi-Lo Filter 047C  ETI 80 Envelope Shaper Sep 80
Coin Toss * TV Sound
Survival
041A  Audiophile Driver Amp Mar 80 )
VCA 048A  Sustain/Fuzz Box Oct 80
Signal Tracer Flash Trigger v
Heater Controller Main Board FM Radio Control Receiver:
Flectrormyogram (Top side)
(Bottom side)
0418 ETI 80 VCM Mar 80 FM Radio Control
Heater Controller Sensor Transmitter
046A  ETI 80 Dual VCA Aug 80 048B  Vocoder Slew Rate Control ~ Oct 80
100 W Power Amplifier Vocoder Output Amp
Vocoder Input Amp
046B  Capacitance Meter Aug 80 Vocoder PSU
US Alarm Vocoder LED PPM Display

ETI MARCH 1981

ETIPRINTS are made from our
original artwork ensuring a
neat and accurate board. We
thought ETIPRINTS were such
" a good idea that we have
patented the system (patent
numbers 1445171 and 1445172).

048C  Cassette Interface Oct 80
ETI 80 Monitor Amp

049 AF Generator Nov 80
Multi-Option Board
Space Invasion PSU

— HOW IT WORKS —

Lay down the ETIPRINT and rub
over with a soft pencil until the
pattern is transferred to the
board. Peel off the backing sheet
carefully making sure that the
resist has transferred. If you've
been a bit careless there’s even a
‘repair kit’ on the sheet to correct
any breaks!

ETIPRINTS
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MPA 200 100 WATT (rms into 8Q) MIXER/AMPLIFIER

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose high power am_phher. It features an adaptabie r.\o::
mixer which accepts a wide range of sources such as a microphone. guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 1s simpligsty s
with minimal wiring needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire. etc. — complete down to the last nut and bolt.

COMPLETE KIT
ONLY

£49.90 +vAT!

MATCHES THE
CHROMATHEQUE 5000

Panet size 19.0" x 3.5'". Depth 7.3" PERFECTLY!
'Thns versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channsl Corsrsr of e
lights is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the Iights at a speed dependent upon music level or fren: ps~e o

or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design NG 1S T
and construction very straightforward.

Kitincludes fully tinished metalwork, tibreglass PC8 controls. wire. etc. — Compiete right down to the last nut and bolt!

o Chromatheque 5000 , =
COMPLETE KIT = o 2 :WS e 30U o

p y & y * 7 L . ‘
ONLY $ 3 T T s
£49 p 50 + VAT! * Pgw[mﬂ” 5 ET1 5 THANNEL UGHIING EFFLCYS SYSTEW

Panel size 19.0" x 3.5''. Depth 7.3"
SYNTHESIZER KITS ON PAGE 9. MORE KITS AND ORDERING INFOR-
MATION ON INSIDE FRONT COVER,

% r

=] "“B’ ""1“ B ’B 1éi‘ 4
e =,

DE LUXE EASY TO BUILD LINSLEY HOOD J— -
75W STEREO AMPLIFIER £85.00 + VAT T20 +20 20W STEREO AMPLIFIER £33.10 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon

arrcuit boards interconnected with gold plated contacts resuiting in minimal winng and This kit, based upon a design published in Practical Wireless, uses a single printed circas
construction delightfully straightforward. The design was published in Hi-Fi News and board and offers at very low cost, ease of construction and all the normal faciities founa
Record Review and features include rumble filter, variable scratch filter, versatile tone on quality amphfiers. A 30 watt version of this kit (T30+30) is also available ior
controls and tape monitoring while distortion is less than 0 01% £38.40+VAT MATCHING TUNERS — See our FREE CATALOGLE

Above 2 kits are supplied with tully finished metalwork, ready assembled high quality teak veneer cabinet. cable. nuts, bolts. etc and full instructions — in fact everything!

MUSIC EFFECTS DEVICE — AS FEATURED 9 O® & 0 o
IN ELECTRONICS TODAY INTERNATIONAL! W N NN VA

The BLACK HOLE destgned by Tim Orr, 1s a powerful new musical eftects device for processing both natural and e 0 g W S~ v S
electromc instruments offering genuine VIBRATO (pitch modulation) and a CHORUS mode ‘which gives a

spacey feel to the sound achieved by delaying the input signal and muxang it back with the onginal Notches
(HOLES) introduced in the frequency response, move up and down as the ume delay 1s modulated by the chorus

sweep generator An optional double chorus mode allows exciting antiphase effects to be added The device i1s m
floor standing with foot switch controls. LED effect selection indicators. has vanable sensitivity, has lugh

signal noise ratio obtained by an audio compander and i1s mains powered — no batteries to change! Like all our
kits everything is provided including a highly superior. rugged steel. beautifully finished enclosure

COMPLETE KIT ONLY £49 -80 + VAT (single delay line system)

De Luxe version (dual delay line system) also availabie for £569.80+ VAT

Cabinet size 10.0" x 8.5'' x 2.5'' (rear) 1.8 (front)




It’s a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time
doesn’t mean that it's not available. Our new style price list {(now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
' list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now ({incorporating a revised version of pt.1).

: LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443 1.15 7415112 0.38 741169 2.00  VARICAP TRANSISTORS  capaciTORS

TBAI20S  1.00 KB4413 1.95 7444N  1.12 7418113 0.38 741708 2,30 S All 5mm or less spacing
L200 1.95 KB4417 1,80 7445N  0.94 74L5114 0.38 7418170 2.00 BA102 0.30 ) .
U237 1.28 TG40 2.25 741800 7446N  0.94  74118N 0.83 7415174 1.20 BAL21 0.30 . R v
V2478 - 1.28 KkB4420B  1.09 7401N 74L547 0.89  74120N 1.15 741758 0.87 ITT210 0.30 : 2oL s s dlT bl
2578 1.28  KBdd23  2.30 741501 7448N  0.56  7412IN 0.42  74LS175 1.10 BB204B 0.36 : doe, 1oPs1o0, Lk, 0,04
U267B 1.28 KB4424  1.65 74028 74L548  0.99 741224 0.46 74176N  0.75 BBLOSB 0.36 - ‘;L'éaf,';;ﬁ'%bp 0.05
LM3014  0.67 KB4431  1.95 741502 740549 0.99 74123 0.73 74177N  0.78 BBLO9 0.27 ) Lo0bcsomiop
LM30IN 0.30 KB4+ 52 1.95 7403N 745IN  0.17 7418124 1.75 7418IN 1.65 MVML25 1.05 ¥ JOP';‘)OI”UUP
LM30BH  0.96 KB4433  1.52 741,503 74LS51  0.24 74125N 0.38 7415181 3.50 BB212 1.95 C IND, ;NZ N3, AN
308N 0.65  KB4436  2.53 7404N 74538 0.7 74LS125 0.44 7415183 2.10 KV1210 2.45 . 1on 10011070
IMI3N 0,66 KB4437 1,75 74L504 0. 7454V 0.17 74126N  0.57 74184N 1,35 Kvi2ll 1.75 . “
LMIBN 1.8  Kpa4m  2.22 7405N 74L554 0.24 745126 0.44  74185N 1.34 Kv1226 1.95 2 0.06
LFISIN 0,38 KB444:T  1.35 74L505 74LS55" 0.24  74128N 0.74  74LS190 0.92 KV1225 2.75 - MONGLLTH I :
LF353N  0.76 KB4445  1.29 7406N 7460N 0,17 7413 0,73 741928 1.05 KV1215 2,55 ow(x - CRRAMIC

K LM374N  3.75  Kp4dde  2.75 7407N 74L563 1,24 74L5132 0.78 7415192 1.80 KV1225 2.75 10N/ J00N. . - vvnne 0.16

K LM3BON-14 1.00  Ku4dds  1.65 7408N 7470N 0,28 74LS136 0.40  74193N 1.05 SWITCHING AND  BC FEHDIHIU

; IMIBON-8 1,00  NESO4AN  2.26 741508 747N .28 74LS138 0.60  74LS193 1.80 : INU SOLDER IN. ...0.09

E IM3BIN  1.81  NESSIZN  1.85 7409N 7473 0,32 7414IN 0.56  74194N 1.05 BCLTI5 0018 | porvicn (siimens)

k. ZN419CE 1,95 SDE00C 3,75 74L509 741873 0.38 741428 2.65 74196N 0.99 IN6263 0.62 23ABT2A 0.14 3y SPAC -

¢ NES44N  1.B0 s 6270 2.03 741N 74748 0,27 74l43N 312 7415196 1.10 aeg ooe 250666A 0,30 | L0 LEAD SPACING

i NESSSN 0430 siesio  2.03 741510 74574 0,28 74144x 3.2 74LS197 1.10 mazds o.17 | 2ssesea 0,30 | JON.ZININ.

i NES56N 0.50 SLEE0D 3,75 T41IN 7475N  0.38 7415145 0,97 7419BN 1,50 54379 0'35 2506684 0.40 y 7' *
NESEON  3.50  sipedc 295 74Ls11 476N 0.37 74147 1.95  T4199N 1.60 ToAlosl 095 | 2B64EA oLap [ ZZON.4TON....
NES6ZN  4.05  5.6690  3.20 TS 741575 038 qigen 1,09 7415247 0.93 | O OIS T 280760 05 | Lo
NES554N 4.29 5.6700 2.35 7413N 741578 0,38 7415148 1.19 74185257 1,08 288720 0.45 POLYESTER (GENERAL)

1 NE565N 1.00 ICLBO3BCC 4,50 7414N > 7480N  0.48 74150N 0.99 74LS260 1,53 = 2502546 0,19 10mm LEAD SPAUING

: NESG6N  1.60  w519362 1.7 741515 74BIN  0.86  74)ain 0.55  74LSZ7Y 0.52 IN4148 0,06 25A1084 0.20 | LON,L5M,Z2N,33N,.0.06
NESTON  3.85  weio3ps 1.7 7416N 7482 0.69 7415151 0.84  74LS283 1.20 IN40OL 0.06 2502547 0,19 | 47N,68N,100N
SL624 3.28 HAZ1211  1.9% 7417N 7485N  1.04 74153 (.64 74L5293 0.95 1N4002 0.07 28A1085 0.20 220N, s usnnnans
THAS51 1.81 HA11223  2.1% 7420N 741585 0,99 7415153 0.54 7418365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPAUING
VATOBHC  0.64 1011225  1.45 741820 741586 0.40 741548 0.96  74LS5366 0.49 ol 0.07 220N, 330N, 470N, . .0.18
UA709PC  0.36 HAI2002  1.45 742IN 748N 2.05  74155N 0,54 7415367 0.43 AAllZ 0.25 28753 MYLAR

4 GATIONC  0.85  pAl2017  0.80 741521 7490N 0433 y413t05 110  74LS368 0.49 BRIDGES : oA S LAD SPACING

0
WATIOPC  0.59  .a12402 1,95 74238 74LS90 0,90  7410en 0.80  74L5374 1.80 1A/50V 0,35 ? beiads
VATAIGH  0.66  uaiza1l  1.20 7425N T49IN 076 7457y pu67  74LS377 1.95 sa/zoov 0,75 | ZK133 300 | LNDLION 22N, 33N, 0,08
UVAT4ION 0,27 HAL2412  1.55 742N 0 74891 1,10 9418157 0,55 7418379 1.30 25K134 3.10 20mn LEAD SPACTNG
WATAIN 0,70 [r13741  0.33 24L827 0 7492N 038 945198 0.60  74L5393 1.40 K135 378 20N, 470N 017
ﬁ;g?m SN76660N 0,80 ;:IZ‘gNE . ;7:1953:2 g;g 741598 2.10 259 50 3.75 e B

2 . . 74160N 0.82 : POLYSTYRENE
s FREQUENCY DISPLAY 7401 74593 0.99  Jlb0N 0.82 TOKO COILS AND FILTERS wsss 0,52 o
PBABLOAS T Je5an 078 . SEE THE EXTENSIVE SECTION D53 0.5z | JZTelstr ORedebe
TBAB10A TN 0.78  74lsln 0.92 IN OUR NEW PRICE LISTS AND BD377 0.33 147P, 56 ,68P. .0,
. 7415161 0.78 CATALOGUE BD378 0.33 1o0p, 180p, 220p,

TCAS40E 741532 0. 74L895 1.14  74slez 1.30 ! 270P,330P, 390P. . .
TIAL028 74375 7496N  0.58  741p3n 0.92 LF/HF FIXED INDUCTORS e o3 470p, 680P,B20P »
TIAL029 7438N 0. 74596 1.20 7415163 0.78 ~FULL E12 RANGE SMAL -3 INO, IN2Z,IN5, INB, . 0411
TOA1054 741538 7497 1.85  74ledn 1.04 7BA series lub-InH 0.16 L SIGNALY 2y, 287,383,389, .0.12
TLAL062 74408 0. 74L5107 0.38 7415164 1.30 BKB seties 4N7,5N6,6NB, 10N, .0.13
T:iozz o 74Ls40 0. 74109N 0,63 74165N 1.05 100uH-3 3 0.19 TANTALUM BEAD CAPS
TIALD MSL2318 74418 0. 74L5109 0.70 745165 1.04 1088 sevies BF195 16v: 0.22,0433
. TDALOB3 MSM5523 744 . 74110N 0.54 74167N  2.50 3 3m=120mH 0,33 BF224 s 10, ' 018
mmgo MSM5524 741842 © 7411IN 0,68 10RBH series BF241 lév_’z'z‘a'i‘l‘é"o'w
13 MSM5525 120mH=1,5H 0.55 BF274 i 2,2,4.7,10..0.
migg MMS526 4043 s PIEZO SOUNDER Brado i gg:%b:
TIA1220 j;"ggg;l 9.75 4044 VOLTAGE REGULATORS PB2720 0.44 ggéé
ALUMIN
k ﬂi;gg v :g:g T8series B39 RADIAL F\/LEE:{RN%J;{'?S
4049 79series CRYSTAL FILTER PRODUCT! LEDs BF479 (uF/voltage)

; MC1310P

‘ MC1330 & BF6795 0.55 1/63,2.2/50,4.7/35

4050 78Mseries 10.7MHZ 2 POLE TYPES: 5MM RED - BFRI1 1.33
, MC1350 4051 . 78Lseries 10MI5A 1SKHZ BW  2.49 | 3MM RED CLEAR 0. BFW92  0.60 10/16,15/16,22/10
| HAL370 ) 4052 . 79L05 10.7MHZ B POLE TYPES: 3MM RED . BFT95 0.99 33/6:3.00000000,.0.08
HAL 388 . 4053 78MGT2C 1044B1 15KkHz BW 14,50 | 2.5 X SWM RED 0.17 | pivgy glgg | 22/16.33/10,
TDAL1490 HDL055, 4063 . TIMGT2C 144402 7,5KHz BW 15,50 | 5MM GREEN 40238 0.85 47/10.0000000000.0.09
MC1496p HD44015 4066 R 723N 10M22D 2,4KHZ 5B 17,20 | 3MM GN CLEAR 0. RF POWER . 10/63,22/50,33/50,
SL1610P HD12009 4068 . 1,200 HF' FIRST FILTER: 3MM GREEN 47/16,100/16,....0.10
SL1611p HI44752 4069 . TDAL412 B34F8A 34.5MHz MF 32,00 | 2.5 X SMM &N 47/63,100/25,220/16
SL1612p 4070 . NE5553N — SMM YELLOW . VN6BAF 0.95 470/6.3,4000000..0.12
SL1613P 4071 . M317Mp RADIO CONTROL CRYSTALS 3MM YELLOW CL 0. 23866 0.85 100/63,470/16,
5L1620P CMOS 4000 SERIES 4072 . LM337MP (% splits available) 3MM YELLOW . SMALL SIGNAL 1000/10..........0.18
Ser ! S QMARKE: e - E X R 1000763, 2200716, 0130
2 075 . ; E . 122 .0,
3';16243” 4000 0.17 4076 . 3vd OT J0pF HC2SU 1.65 | swM oma 1, X 228 038 | 3300725, 10,69
SL1625P 4002 0.23 4077 . 8080A/2 7.50 AM/FM RX:= 3IMM ORANGERED 0 0'35 1000/100, .0.88
SL1626P 4008 0.80 4078 . 8212 2.30 3rd OT 30pF HC25U 1.65 | 2.5 X 5MM ORA 0. o3 10000/70. .+, + 44+ .3.00
SL1630! 4009 0.58 4082 . 8214 3.50 EM TX - SMM INFRA RED 0.
stllggog . 40108 0.58 4393 . 8216 1.95 Fund 20pF HC25U  1.85 | Bpwsl IR DET 1. 8'23 ’1‘2?4‘?‘}?‘62 Z‘}‘;E’”
SL1641p 4011AE 0.20 4175 ) 8224 3.50 Pairs FM 3.25 | IR OPT CPIR era | Tomes e o8
TDA2002 4011B  0.20 4503 8251 6.25 Pairs AM 3.10 5MM CLIP . 0.49 4. 7/(7; 2'2'/1'0 22/16'
TDAZ020 401z 0.55 4506 0. 8255 5.40 LCDs 058 | 33/16.0usnroesss0.09
ULN2242A 4013 0.55 4510 . digi
VL2838 015 095 451 1. 6800F  7.50 CRYSTALS 35 digie S B ioo/. e
CA3080E 4016 0.52 4512 0. 6810 5.95 32,768 kHe 2. 5 dicit 0.70 ol
CA30BE 1. 4017 0.80 4514 . 6420 100kHz - ° 1.24 2200/16,1000/25. .0.36
CA3090A0 1019 0.60 4518 . 6850 455kHZ 5 1.64 1000,35,4700/16..0.45
cAll23E 1. 40208 0.93 4520 . 6852 1.0MHz ) 1000/50, +vrrrs..0.58
CA3130E  0.80 4ozl 0.82 4521 . 3.2768MHz 2. SCHOTIKY DIODE BAL TrrrrrEerEr
CA3130T 0.90 | 402z  0.90 4522 . MC2708 4.000MHz 2. MIXERS (SBLL=MLLOB)# RESISTORS
cmuge 0.46 281‘; g.%z 4529 . :éé; g,ézugmz . SBLI 1-500MHz 4.25 | LCD Module 0.25W, 5% E12 CARUON
CA3189E 2.20 < . 4539 . .5536MHz . SBL1-8 .1-200MHz 4.55 lohm=-10M. .00
MC3357P  2.35 W 0,17 4549 . 2102 10,0MHz . SBL1-X 10-1000MHZ 5.75 | Miniature clock, | 0+25% 1% E12
oN D, 426 1.80 4554 . 2112 10.6985MHz 2. - N ST P R
mg;gw ggg 4028 0.72 4560 2513 10.7015MHz 2. iﬁ-f.?i’?'é’éﬁm S;i ;azy/z;ar;re,marm, :1 . »izm RESETS
LM3914N  2.80 | 4029 1.00 4566 HM4716 10.245%Hz 2. SRALH .5-500MHz 13.35 | backhght. o pREON PRESETS
LMI9I5N  2.80 4030 0.58 4560 811597 10. Mz . SRA3 .025-200Miz 10.25 | AVifor...9.95 [ jgon e 0.12
KBA400  0.80 | 4035  1.20 4569 11,520z 2. ’ : TS e
KB4406  0.60 | 4U4C  0.83 4572 . 100MHzZ . ORIZ LEIOET BRESLTS.
KB4412  1.95 4042  0.85 4585 Ko AR :

CWO PLEASE : Commercial MA terms on application

-
PRICES EXCLUDE VAT - PLEASE ADD 15%* Goods ars offered subjeet ¢ oy A
re offered subject to availa
Please send an Postage 35p per order. CWO please. (*UK only) um I 1o cthange - 50 please plhone ar\daclhel:\kI v"lgré‘:\jbsl‘{ et g‘;‘TgLOGGo;JEes
_ - ] . 7 i " ~ — sees! 3

SAE.M'Iith all o - . .
enquiries. — i " INTERNATIONAL — - ) ) (4 inc. rev. of

Access/Barclaycd
{min £5 pl } =
el 200 North Service Road, Brentwood, Essex o

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG




ARE YOU
INTERESTED IN
ELECTRONICS?

THEN YOU SHOULD KNOW ABOUT VERO.

We manufacture a wide range of products for the electronics
industry and can make available to you a selection suitable
for project work. We offer you a large choice of Veroboard
and circuit board accessories, including the latest solderless
breadboard — VEROBLOC, which enables you to use those

valuable components time and time again Use a piece
of Veroboard 1o save a successfully completed circuit and
choose a box or instrument case from our vast range 10
give your project that professional touch

For further details and a
copy of the brochure please
fill in the coupon below.

Vero Electronics Ltd.
Retail Department.
Industrial Estate,
Chandier’s Ford.
Hampshire. SO5 3ZR.
Tel. (042 15) 62829

Vero Hobbyist Brochure.
| enclose 40p. for package and postage

ELECTRONIC IGNITION
SAVES PETROL

More and more new cars use elctronic ignition to give the
pest performance and economy. Bnng YOUR CAR up to top
specitication by Hitting the latest TOTAL ENERGY
DISCHARGE electronic system

TOTAL ENERGY DISCHARGE gives all the

advantages of the best capacitive discharge ignitions;

+ Peak Performance—higher output voltage.

* Improved Economy—consistent high ignition performance.

* Better Starting—full spark power even with low battery.

+ Accurate Timing— prevents contact weas without ‘contactless’ errors
* Smooth Performance—immune to contact bounce effects.

PLUS :

SUPER HIGH POWER SPARK— 3: times the energy of ordinary C.D. systems

OPTIMUM SPARK DURATION—to get the very best performance and economy with
today’s lean carburettor settings.

DESIGNED IN RELIABILITY —with the ‘uitimate insurance’ of a changeover switch 10
revert instantly to standard ignition.

TECHNICAL DETAILS

HIGH EFFICIENCY INVERTER. A high-power high efficiency, regulated inverter
provides a 400-volt energy source—powerful enough to store twice the energy of
other designs and regulated to provide full output even with the battery down to 4
volts.

SUPERB DISCHARGE CIRCUIT. A brand new technigue prevents energy beng
reflected back to the storage capacitor. giving 32 tmes the spark energy and 3 umes
the spark duration of ordinary C.D. systems. generating a spark powerful enough 1o
cause rapid ignition of even the weakest fuel mixtures without the igniton delay
associated with lower power ‘long burn’ inductive systems. In addition this cifcunt
maitains the cofrect output polarity. thereby preventing unnecessary stress on the
H.T. system.

SOPHISTICATED TRIGGER CIRCUIT. This circun removes all unwanted signals
caused by contact volt drop, contact shuftle contact bounce. and external transients
which, in many designs, can cause timing errors or damaging un-timed sparks Only
at the correct and precise contact opemng 1s @ spark produced. Contact wear s
almost eliminated by reducing the contact breaker current to a low level — just
sufficient to keep the contacts clean

IN MONEY-SAVING KIT FORM at £14.85 iy a5
All you need s a small soldering iron and a few basic 1ools — everything else is supphed
with easy-to-follow instructions.
FITS ALL 6/12-voit NEGATIVE EARTH cars
ELECTRONIZE DESIGN
2 Hillside Rosd, Four Oaks

L Sutton Coldfield, West Midlands, B74 4DQ

Phone 021-308 5877 ‘

The Model i1 has arrived in the U.K.
+« NEW FEATURES AVAILABLE »
* Upper and Lower Case characters (standard) * Real Time
Clock * 500 or 1500 Band Cassette * Parallel Printer Interface
(standard) * Auto Repeat keys * Flashing Cursor * New
Characters, Greek, Japanese Kana * Numeric Keypad * 16, 32
or 48K * Room for two D .D. Disc Drives & Interface * 12" VDU
* Al in stylish cabinet.

16K £649 INCLUSIVE

S ae Enquiries Delivery 4-6 weeks

e nsorh Weas . - -
\_/J Unit 5 61 Broad Lane, London N15

Daytime: 808 0377; evenings: 889 9736
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— JCRODIGTALTHIOKIOEI/AAICRODIS!
LOW-COST, RUGGED B rgeltrgn )
TEMPERATURE CONTROL You thoug ht we

TEMP. GAUGE 0° -120°C Panei M.E.S. Bulb Holder.

Remote sensor on 38* High quality. Red lens. 30p r
by capiliiary, panel mounting
‘ dial 55mm. dia.

BULGIN GLASS FUSES

ONLY £1.85 20 mm 1A Quick Blow

(Incl. P&P) 10 for 40p
1’ (same size as 13A plug
16A 240V RANCD THERMOSTAT fuse but not to 8S1362). Will
Wide control range (low room temp. to over boiling point) fit most 1%" chassis mount
Sensoron 22" capilliary. £2.30, including control knob. fuse holders, 10A quick blow
= SA anti-surge, 3A quick blow.

10 {any mix) 40p
RANCO THERMAL CUT-OUT 100°C 100 for £3

15A 240V Sensing Coit on 41"’ Capilliary panel mounting
with reset button, £1.20.

BUY ONE EACH OF ABDVE FDR £4.85 i " B GEC CONTACTOR

3’ heavy duty. Nor-

LIGHT DEPENDENT RESISTORS in plastic housing SR CT T,

with window, 18’ heavy duty lead. Two types — A similar oit
L to ORP61. B Similar to ORP12. You normally pay well over | . ONLY £4.50

~

IZLIDIGOYIIW/MICRODIGIT ~
|
i

double for Resistor alone. Either type 30p each or £2.35
for 10 {any mix).

DOUBLE ENDED SMITHS BLOWERS TOP QUALITY CHROME
p TOGGLE SWITCHES
ést’:;g).ut apertures, 53 x 103 mm. Large flange. Only 2 pole C/O centre off 10A
f 240V, 80p, 2 for £1.50, 5
for £3.50. | 9
SMALL INDUCTION MOTOR (shadsd pole). double 2 Pole make, biased off 2A |
ended with %' x 3%;* shatts, 240V. £3 240v.
30p. 4 for €1
BULGIN STRAIN RELIEF SLEEVE 10 FOR 30p e rfect'
‘ CAPACITOR, BOOV AC, L)
USEFU R GROM 4" hole. 10 f R IO oI D, .
P ORUIMETSY Fie hole. 10 For 30p each == With the addition of the HP/85 Personal Computer to our range.
HEWLETT
‘ L.E.M. SERVICES ABD 50p P&P PACKARD n
. 239 RUGBY RDAD e OVER
LEAMINGTON SPA CV32 60Y
rvecs WARWICKSHIRE £2.50 post free

£1,750..c

The HP85 is designed for personal use in business and

industry, by professionals such as engineers, scientists,
[ ‘ AL‘ U LA l o R S accountants and investment analysts.
The keyboard, video display, printer, cartridge type unit and

equipment new, boxed and fully guaranteed operating system are all built into one desktop unit.
Pnce includes V A.T., Post and Packing Nett VAT - Total
E ?g‘nr CSS'L%SSSH?:'ZSRAT&A osTCHAELRC %LSJS:T?SSET; * HP85A Computer with 16K RAM 1750.00 262.50 2012.50
PRICE IN THIS MAGAZINE (subject to stock) * 16K Memory Module (for a total 32K) 158.00 23.70 181.70
< # ROM Drawer (takes up to 6 ROMs) 25.00 3.75 28.75
CAS10 ROMSs
FX501P PROGRAMMABLE A .. £49.85 * Mass Storage
FX502P PROGRAMMABLE . ... £69.95 : aogierlpr'mer Each 78.00 11.70 89.70
FA1 CASSETTE INTERFACE . . R 2;:-:: X Asaser’;bler
FX501Pwith FA1 .. ... L a
n?%:?ﬁ%in % .. £85.95 I*(tnsut/Output } 23.85 182.85
FX 68 B digit compact scientific .. £18.95 Nterfaces
FX 510 B digit scientitic best-seller . . £18.85 : g”'.'el ("_.‘58522358) g g] gg 244.95
FX 7100 credit card scientific clock /alarm B .. £23.95 G%rllao( 5 ")‘ d 40_05
FX 8100 B digit scientific clock / timer/ alarm, etc. .. £23.95 : S [/) {Parallef) t p
FX 3500P PROGRAMMABLE 38 step - £21.95 | ] Plotter—requires HP-IB interface and Plotter/Printer ROM
* N Ew ‘FX 2700P PROGRAMMABLE 38 step .. ... . £18.95 #* 7225A Plotter 1208.00 181.20 1389.20
FX 6100 similar to 8100 less calendar . - £18.85 * Personality Module for HP85 412.00 61.80 473.80
SHARP Disk Units—require HP-IB interface and Mass Storage ROM
POCKET COMPUTER PC 1211 with interface ... £108.95 ] ng%’n“fg‘gggpws (250K a0 ¢ R e
EL 5101 PROGRAMME 16 digit . .. .. .. £41.85 * Single Master Mini Floppy (270K) 810.00 121.50 931.50
EL 5100 PROGRA&A&‘%E 24 digit . ... oo €61.95 * Single Add-On (270K) 700.00 105.00 805.00
TEXAS INSTRU Application Packs
“TI 61-111 PROGRAMMABLE 32 step . €28.95 Shasa Training # General Stats
*TI 67 PROGRAMMAGBLE 50 step . . <. £27.95 * Finance % Math # Circuit
*Ti 68 PROGRAMMABLE 480 step . . . - £63.95 Analysis # Games * Linear Each
‘TI 58C as above with constant memory and programme . . £76.95 p,og,amm,ng * Text 52.00 7.80
“TI 69 PROGRAMMABLE 960 step .. .. ........... £176.95 Editing % Wave Form Analysis
PC 100C printer unitfor TI 58/58C/89 ... ... .... £173.95 % Basic Stat and Data
‘TIPROGRAMMER .. ... ... ....... ... ....... . £61.95 % Regression Analysis
(8 includes mains adaptor/charger) * VisiCalc Plus 108.00 16.20 124.20
TEXAS ELECTRONIC LEARNING AIDS Official Orders from bona fide commercial and government
LITTLE PROFESSOR £11.95 LETTER LOGIC £21.95 organisations welcome.
DALY o SIEGT THAASAEENT £30:05 or further details ask and we will send you a 24 page colour
TELEPHONES brochure and full price list.
CORDLESS PRO FF 3000 up to 600 feet range £139.95
FLIP PHONE 788 with memory redial, easy to connect as extension £28.95

MINIATURE V.H.F. F.M. TRANSMITTERS
MINI MICRON, 50 yards range 100-108 MHz . . £14.95

Retail Premises at . Mail Orders to:

MICRON 2 100 yards range 100-108 MHz . . . : €18.95 :

MICRON X 1000 yards range 95-115 MHz . . ... 2895 25 BRUNSWICK STREET, WASIEWS  MICRODIGITAL LIMITED
FULL RANGE OF CASIO, SHARP AND TEXAS CALCULATORS AVAILABLE LIVERPOOL L2 OPJ. FREEPOST

SEND P.O.. CHEQUE, ACCESS NUMBER OR ADD 75P FOR C.0.D. {up to £100) - 051- (No stamp required)

CALCULATOR SALES & SERVICE , Lhiireg) L2

FREEPOST, REDDITCH, WORCS, B97 4BR l
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Diecast Hammertone Natural
(50x50x25) N/A BIM5001/11 £1.54 £1.23
(100x50x25) BIM2002/12 £1.09 BIM5002/12 £1.66 £1.32
(112x62x31) BIM2003/13 £1.27 BIM5003/13 £2.24 £1.70
{120x65x40) BIM2004/14 £1.51 BIM5004/14 £2.81 £2.11
{150x80x50)* BIM2005/15 £1.72 BIM5005/15 £3.19 £2.72
{190x110x60) BIM2006/16 £2.69 BIM5006/16 £4.94 £3.96

{112x61x31) BIM2007/17 Grey Polystyrene £1.06
*(BIM2005 with + 25 deep, clear or ABS lid = BIM2005/25 £2.73)
MIN} DESK BIMCONSOLES (2) ALL METAL BIMCASE (3)
BIM1005 {161x96x58) £2.48 BIM3000 (250x168x69) £15.52
BIM1006 (215x130x75) £3.48 (Red, Orange and Grey, Black Chassis)
MULTI-PURPOSE BIMBOXES (4) KEYBOARD BIMCONSOLES (6)
BIM4003 (85x56x29) £1.34 BIM7400 (355x178x102) £19.60
BIMA4004 (111x71x42) £1.84 BIM7401 (431x178x102) £22.54
BIM4005 (161x96x53) £2.48 RIM7402 (508x178x102) £26.25
LOW PROFILE BIMCONSOLES (5} (Black Base—Sand or Grey Top)
BIMB005 (143x105x56{32]) £2.76 EUROCARD BIMCONSOLES (7)
BIMB006 (143x170x65[32)) £3.58 BIMBOO5 (169x127x70([45])) £4.71
BIMB007 {214x170x82(32])) £4.83 BIMB007 {243x187x103[66]) £6.70
{All BIMENCLOSURES Blue, Grey, Orange, Black. 1BIM2000 White also)
DIL COMPATIBLE BIMBOARDS & ACCESSORIES
BIMBOARDS (8) ‘1’ £6.90, ‘2’ £21.17, '3’ £28.22, ‘4’ £36.12.
PC BIMBOARD (9) £1.72.

BIMBUSTRIP (10) £2.50. BIMBOARD LAYOUT PAD (11} £0.65.
Adventures with Microelectronics” [Features BIMBOARD] (12) £2.15
12 VOLTS BIMDRILLS (13) MiniDrill £8.10 Major Drill £13.60
Mini Kit1 £16.12 Mini Kit2 £34.02 Mini Kit 3 £45.36
Major Kit 1 £19.44 Major Kit 2 £39.42 Major Kit 3 £50.76
MAINS BIMDRILL (14) £10.53 Mains Kit 1 £2.48 Mains Kit 2 £22.,14
BIMIRON (15) Type 30 {27W) £4.05, Type 3M {17W) £4.43
BIMSTATION (16) £11.96 BIMDIP (17) £11.50.

BIMSNIPS (18) £3.15 BIMPUMP (19} Major £7.99, Minor £6.80.
BIMFEET [24) (20) £0.77 BIMDAPTORS [25]{21) £1.08

BOSS INUSTRIAL MOULDINGS LTD

2 Herne Hill Road, London SE24 0AU, England

Tel: 01-737 2383 Telex: 919693
"_l'ype No./Name Unit Price | Total

Colour [Qty.

Al prices are applicable from Sept 1 1980, include
VAT & PP but please add 15% for Overseas Orders,

Telephone Number . .. ..., ...vvvvvnnn .o BTV
Please make cheque/P.O, payable to BOSS Industrial Mouldings Ltd

3 CHANNEL SOUND/LIGHT
CHASER
£32.70

LB31000SLC

A high performance
B sound to hght system which
automatcally switch®s to 8 chase when the music
ceases. Super sensitive with an anti interference cir-
cuit, the unit will operate from practically any amp
and control up to 1.000W channel S5Hz to 70K. Con-
trols- bass/mid-ireble, master sensitivity‘chase speed.

STERED DISCO MIXER/PREAMP

Alt the requirements of a sterec o's<c o
board. left and nght deck muaers ioe
mixer/tones/mic  auto fade over cecas
unit can be used with enther LB

Fult set of pots — £8.63

3 CHANNEL SOUND/LIGHT
L831000SL : R

£22.70

All the advantages
of the SLC without chase
Controls. bass/mid/treble:master sensiivily

LBPA2 LBPAY

£17.20

A four channe!l muxer
and 1one stage for mics.
guitars. etc. Can be
used with any LB amps.
Set of pots £2.74.

3-WAY ACTIVE CROSSOVER
LBACD!

2/4/8 CHANNEL CHASER

LB81000LC

£28.00

An afl logic chaser system

for use with up 10 8 channels

ar 1000 warts each Facihties ncude footswitch
tngger and module cascading +15 24 32 channel
etc) chase speed and re-cycle delay

£17.90

LBPSU1

£7.20

Bass —

active oo

s1age booster! Available with crossover oo

or 300Hz and 2K or 3KHz [please spec
supply for LBACO1 {1 or 2}

POWER AMPLIFIERS

Tough dealing power amps for use in sounc
Open short circun protection and fused Meave

4 CHANNEL SEQUENCER

LB41000LS

; ';,& ;: 5;&»’

e} f.
£19.20

A 4 channel sequence generator
for banks of lamps up 1o 1 DOOW per channel Two
speed contiols, cross effect 1o provide seltngs
between seconds and rapid burst

heatsinks and rugged o p devices (all operaze 32 A~ *:
& ohms}

25WRAMS. | 1DDWRMS| 150WRMS| 254w AN S

20Hz 10 60K 5Hz to 25K SHz10 25K | SMrw [

007% THD 01% THD B1% THD 'Rl

96DB SN 11008 SN TI0DBSNH | 1XESN
LB25 LB10D 18150 RIS

£11.201/£19.70/£29.20| £43.50

Note all models are avarlable with eitner S00—,
775mV sensitivity Please state when ordering.

. ’ LBRLD1
g" £6.20

A ge-thump unit for use with any LB power 2= 25

1 AND 3 CHANNEL DIMMERS
LB31000LD .

LB3 000LD

£16.20

Singie charne version
tg o00.C £7.20
Power dimmer ynits for thealre stage appUic ahions up
1o 1.000W per channel. with on board suppressing
The unit s also avalable without rotan, pots for use
with shders —

LB31000LD tno pots! €15, 00 s1-4ers 75p cach

POWER AMP
POWER SUPPLIES

LB25PS LBIDGPS |  LBISGPS |  LBZSMPS
£11.20/£16.20/£19.00 £26.50
PPEIZD | PPEIAD | PPEYAQ | i vl
FOR GUITAR. PIEZD
P.A. AND
DISTD HORNS

£5.75

ROPE LIGHTS/DRIVE
1B41000LC-S :

£24.20

24 feel ropes

Red Yeliow
Blue Green
\\
o F ROPE LIGHTS
£45.40

A four channel chaser up to 1 O0OW per channel with
2 sound ingger faciity The music input signal
modulates the speed of the chase giving an excellent
sound:hght effect The unit will control up to 10 ropes
with chase speeo and tngger level control ©

CELESTION LOUDSPEAKERS

|Al standard cone B ohms)

51265 1 612100 G10-50
112 inch B5WH 112 inch 100W) (10.mem E00

£20.70 701£2645 (| £14.70 <
NEW — MINI MODULES — NEW

Ingeniously  designed mini pre-ampl
blocks for use »n music and P A 2pp
choose the type and number of unis v
vour particular system and mount each ~o:
control direct on1o vour panel

LBMM1 Pic-amp for mics guitars etc
LBMM2 Mixer for up 1o 6 LBMM1 2 33 &
L{BMM3 Bass boost-cul for either LBMM®
LBMMA4 Mid-boost cut for either LBMM® 2
LBMMB Treble boost:cut for enther LBA*Y * L
LBPSU1 = 15V supply for up to 12 moc.
LBPSU * 15V regulated for up to 50 moau es
MM1 £4.50: MM2 £5.20. MM3 £5.70 MM4
£5.70; MMS £5.70; PSU1 £7.20; RPSU £14.50
Mini Module Discount Any types betweer * 1 z= >

22 jquartty}— 20", 25+ 20"

N
~C L&B
ELECTRONIC MODULES

PROFESSIONAL ENGINEERING BY
PROFESSIONALS

45 Wortley Road, West Croydon, Surrey
CRD 3EB. Tel. 01-689 4138

Each module 1s manutactured o *ha
components tully tested supp'ied w
and cicul dhagram oand guitaTUes
manths

Al prices shown are VAT inclusive Prease =
50p pos! ‘packing except where no vy
stated To mail order send chegue P C
registered cash or Access number CO D serece
{1 extra Forthe new Autumr catalogue serc 50t
(Full spec shown)

Please note: This company has no connection with
LB Electronics of Hillingdon.

and allow 10 days for cheque clearance and order processing.
100
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Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc i
MASTER RHYTHM e S e .
Wi ; Sec 0-19-25-33-40-50V
As published 1n Practical Electronics M:m' ::' P{Ic. P&P Ref Price
FULLY PROGRAMMABLE Voits Amps No. £ P&P
TWENTY-FOUR PATTERNS 303 200 238 2.60 70 05 102 3.60 90
0.6.0.6 1A1A 212 3.00 75 10 103 460 105
EIGHT PARALLEL TRACKS 9.0-9 100 13 230 .70 20 104 7.30 1.20
0.9.09 330330 235 295 70 30 105 8.60 120
TWELVE INSTRUMENTS 08-9. 0-8-9 500500 207 2.75 75 40 106 10.85 130
08-9,0-8.9 TA1A 208 3.85 .75 60 107 15.10 1.50
SEQUENCE OPERATION 0-15.0-15 200 200 236 215 70| 80 118 20.20 170
0-20, 0-20 300300 214 2,75 g9of 100 119 2430 2.20
Kit includes ali components to 20-12-0-12-20  700(0C) 221 3.50 .90 60 VOLT (P 220-240)
burid this comprehensive User 0-15-20, 0-15.20 1A 1A 206 4.80 1 05 Sec 0-24-30-40-48.60 .
Programmable Rhythm Generator 0-15-27,0-15-27 500 500 203 4.05 .85 Ref. Price
in an attractive metal case with 0-15-27,0-15-27 YA 1A 204 8.10 1 05 Amps No. £ P&P
KIT. — £79. BUILT —£114 finished case, hardware and wire. 12 AND/OR 24 VOLT (1) 8 ;gg g:: . gg
Pri 220-240 Volts 20 127 785 120
SPECIALISTS SMICE 1972 A Price 125 11.10 1.3
PIANOS  J=vissns | STRINGS  £169 N e | 39 13 uM 130
Versatile String Synthesizer with 11 2.30 75 50 %0 1315 160
Ve ht keyboard facility and impress- 05 025 g : g
: st ey y i 10 05 213 275 90 60 120 1760 160
ve voices 49 note organ diode 2 1 71 3.25 90 AUTO TRANSFORMERS
keyswitch plus two-phase Chorus 2 2 18 405 85 Inout? Output Tanmed 0.1 15.210-240V
6 3 70 560 .95 ]
ROTOR-CHORUS g a 108 7.0 120 VA Rof. Price
10 5 72 825 120 (Watts) woé £ P&P
£89 12 6 116 885 1.20 2 3 208 %
Two-speed Rotor simulation plus 16 8 17 1085 130 150 2 560 108
T oxable Three Phase Chorus on a single 8" 20 10 115 1385 150 Input/O T -
o x5 p ¢ b. Mans P.S.U. included 30 15 187 16.85 150 o 15_21"0""‘722'0;%’\/"
] 60 30 226 3335 1.80
h 300 53 10.10 1.20
KEYBOARDS 30 VOLT (P 220-240V) 500 67 10.85 150
e — . . Sec 0-12-15-20-24-30V 1000 84 18.60 1.60
SIX OCTAVES £207 Square Front with two hole Ref Price Also 15002000/ 3000VA
, 7% OCTAVES £232 actuator—easily cut. Amps  No. £ P&P MAINS ISOLATING {Centre Tapped &
49 NOTE—£25; 73 NOTE— £39 0B 112 2.85 90 Screenea) Sec 170/
2 88 NOTE—£47 10 79 3.60 90 Pri 1207240V ec 1207240V
- - 20 3 5.860 1.05 VA Raf. Price
30 20 630 120 (Watts)  No. £ pP&p
OUR PRICES INCLUDE V.A.T., CARRIAGE AND INSURANCE 20 21 6.60 1% 60 149 6.60 105
Please send s ae ‘c- 2z~ 2te 1sts or use our telephone BARCLAYCARD service 50 51 9.60 1.20 100 . 150 7.60 130
Very compeutive EXPORT -a:25 — 1n Australia please contact JAYCAR in Sydney 60 117 11.10 1.20 528 12; :;;g :gg
ALL INSTRUMENTS MAY BE SEEN IN DUR SHOWROOM 80 88 :::z : gg 350 153 18.30 1,60
. 100 89 i 1000 156 3710 320
D
o H ] Please add VAT at 15% )
oL . Barclaycard and Access facilities Z{a William Street
44A BRAM A D BRA f avartable Heme Bay,sﬁem
O POR : f 061-439 g \. Trade and Education Welcome erne Bay 64586 )

Join the Professionals

Crimson modular audio amplifiers feature: &Low values
of transient and steadystate distortions & Envelope distor-
tion (below 500 Hz) less than 0.05% fgon-board electronic
protection ¥P.C.8B. pin and edge connector termination
% Full range of complimen tary components,i.e. P.S.U.s,
heatisinks etc. available from Crimson.

The Crimson range of amplifier modules are built to very high standards and have earned an enviable
reputation in every field to which they have been applied. The boards come ready built and tested §
{guaranteed for two years) and can be used to advantage where high quality signal amplification is required.
The power amplifier modules range from B0WRMS 1o 310WRMS with up to twice this amount in bridge

i hich can be bolted to any available heatsink or the

source (REG1}. Complimenting this range, are
special muting board {(MU1) can be incorporatedin all types ofactive speaker systems.
Numerous applications are possible with Crimson m

PSU  W/Sinks R

CvS1 Bomm

CPS3 100

CPS3  100mm
CPS6  150mm fEm 1 5hay S0Kn/
CPSE 150mmfFMY 30V pus v 3 5y 50Ky -
M2 .. 1 5Hs S0KA

S 20M7 20Kn7

Y by S0KRe
3 BHz SOKn/
Y BH7 S0Kh/

SCELLEL

oot Fort S0K » %
Output v ) X over points. w0
"Power output is guoted WRMS and is given for two modules run off the same power supply. Higher
powers are obtainable if using one modute per P.S.U. orit using a stabilised P.S.U.
' Prcesincinde VAL Pz o .
Power Supply Modules R
anywheasnthe Uk COD

1T O0exing (Lot 100)
Fay by Avcrs, /
sler Charge Visg /

Cortd orwinn-for

12100 CPS180VA
12450 CPS3 (150vA)
127 % PS61250
2% Export
Pro-Amplitier Modulen Activa Crossovers M.
PRI 119 o "
- AFC
e protonng

[ crimson Hekirik

9CLAYMILLROAD, LEICESTER LE4 7JJ, ENGLAND. Tel 0533 761920 Teiex 34694 Chanco G CRIMLEK
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ETI 80 MODULAR
SYNTHESISER

ALL MODULES INCLUDING KEYBOARD CONTROLLER
NOW AVAILABLE. SEPARATE CONSTRUCTION
NOTES AVAILABLE FOR KITS NOT PREVIOUSLY
PUBLISHED BY ET1.

THE KEYBOARD
CONTROLLER

IS MICROPROCESSOR COMPATIBLE AND THE SYN-
THESISER MAY BE EXPANDED FOR POLYPHONIC
CONTROL AND MUCH, MUCH MORE.

SEND FOR CURRENT PRICE LIST WHICH INCLUDES
INFORMATION ON EXPANSION TOGETHER WITH
PRICES FOR A WIDE RANGE OF SPECIALISED 1.C s

SATING RESISTOR.

13 THE BROOKLANDS. WREA GREEN.

DIGISOUND LIMITED,
m PRESTON. LANCS. ~ PR4 2NQ

AND THE ELUSIVE Q81 TEMPERATURE COMPEN- -

The SENSATIONAL }
CROFTON Offer

9" metal cased monitors
at the lowest price ever —
£48.50 plus VAT and
P&P.

P4 phosphor standard.
P31 and P39 available

at an extra £11.50 total.

Sony colour camera type
2010P only £375.00 total
including VAT and P & P.
12v operation 1V
composite video out.
adapter box and
modulator available for
£25.00 total when
purchased with camera.
Normally £69.50.

M

Ask for Crofton Mail B
Order Catalogue. All major credit cards accepted.

Al tterns subject fc 3.7 =5 T, T sty e poees nchsde VAT
Carrag- - - i=dsteost

Prone o write to

CROFTON ELECTRONICS LIARITED
35 Grosvenor Road, Twickenham, Middx TW1 4AD.
Tel: 01-891 1923/1513

Tel.: 0772 683138  (MAIL ORDER ONLY) Y

AS RECOMMENDED BY COMPUTING TODAY — THE CENTRONICS ‘MICRO-PRINTER’

Ask most people what they would like as their first peripheral and the chances are they will say "Printer”. Here is an
attractive electrostatic printer from the famous firm of Centronics. Capable of printing in three sizes of typeface it is
easily attached to your machine by way of the parallel interface. The logic is fuily TTL compatible and STROBE.
Acknowledge and Busy lines are provided to make life easy.

"Cost of this wonderful peripheral is a mere £195.00 + VAT The printer comes complete with documentation,
connector and cleaning paper as well as a roll of the printing paper.” {extract from COMPUTING TODAY).

Ex-STOCK from HENRY’S CENTRONICS
ideal for PETS-TANDY-NASCOM'’s , RINTER
Specification R R ey
® 150 lines per minute R
® Selectable 20 40 80 columns
® 120 m/m aluminium — Finish paper unaffected
by Heat, Light or Humidity.
® Full character ASC |l set.
® Paper Feed, 220-240AC mains.
® On-Off Print Select.
®Paper Advance — Empty Controls.
®Size 10} x 13} x 41" Weight 10ibs
Ideal for Home or Smail Business use.

LIMITED QUANTITY DON'T DELAY
Brand new boxed fully
guaranteed list price of
this machine. £459.95 inc.
VAT.

OUR PRICE

£1952% var

POST PAID

Complete with Full documentation
connector & Printing Paper —

HALF PRICE OFFER

Just Plug in and it's ready to go!
AS RECOMMENDED BY "COMPUTING TODAY" MARCH/MAY 1980

TN HeNRYS

Computer Kit Division
404 Edgware Road, London, W2, England
01-402 8822

Your London & National Nascom Distributor.
Export Orders deduct VAT, but add 5% carriage

COMPUTER SEND

Official Export & Educational Orders weicome BROCHURE ST! R&P

Our Telex 262284 Mono Ref. 1400 Transonics FREE
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1 THORNHILL, ROMSEY ROAD
WHITEPARISH, SALISBURY SP5 2SD
All good new full spec — prices are for minimum
100 any one type. Minimum Order £10 + 50p

post. No VAT. SAE for full list
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[ASHIFA]

1-3insertions £7 per scc

4-11 nsertions £6 50 per scc
12 insertions £6 per scc

24p per word (Pin 15 words)
Box No of application

N\

All advertisements in this section must be
pre-paid

Closing Date - st Fri month preceding
publication

Advertisements are accepted subject 1o the terms

and condimions printed on the advertisement rafe
card {available on request)

SEND TO:- ET) CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002

TELEPHONE MONITOR, connects bet-
ween telephone line and cassette recorder.
Automatically records all telephone use.
Circuit and plans £2. — S. D. Cross, 24
Thorney Road, Streetly, Sutton Coldfield,
West Midlands.

CITIZEN BAND RADIO and accessories. —
Phone 0527 43169 or s.a.e. with enquiries
to P.O. Box 13, Redditch B98 8NS.

GRAND COMPUTER SALE: Ex-equipment
memory boards. 16k X 8. Uses 4k dynamic
RAMS. Superb boards, easily interfaced to
Nascom., etc. Circuit diagram and Nascom.
circuit plans included, £25 + £1 carriage
each. Or with 16k of 4116s (200ns)., £30.
Also brand new 2114 static RAMS (200ns),
£3 for two; £40 for 16k (carr. 40p). Two
|.B.M. format fioppies, 256k bytes per drive
(standard format). With comprehensive
manuals: £125 each or £200 the pair. Send
s.a.e. for details. Payment with orders to — J.
Wright, 27 Broomhill Drive, Glasgow, G11
7AB.

SHARP POCKET COMPUTERS—
LOWEST U.K. PRIGE!!!

PC 1211 POCKET COMPUTER, complete with
CE121 cassette interface . . ..... £105.95
PRINTER CASSETTE interface, CE122 .. £59.95
The CE122 combines the functions of Printer and
Cassette Interface.

PC1211 complete with CE122 Printer/ Cassette inter-
face .. ... ... . .... £152.00

All prices include V.A.T. and U.K. delivery

ELKAN ELECTRONICS, 28 Bury New Road, Pre-
stwich, Manchester, M25 8LD.

SHARPJ AN |

and PC1211 Computers at
LOWEST PRICES!!
With lots of FREE PROGRAMS

KING PIN COMPUTERS
PO Box 40, Stevenage, Herts.
SGA ZNF
Tel. Stev. (0438) 59677, upto 9 p.m.

RECHARGEABLE

BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SA.E. FOR LISTS.
£1.45 for Booklet. "“Nickel Cadmium Power”
plus Catalogue. “New range of sealed lead now
available”. Write or call: Sandwell Plant Ltd., 2
Union Drive, BOLDMERE, SUTTON COL-
DFIELD, WEST MIDLANDS. 021-354 9764.

VERORACKS, 19 inch by 5% inches, 20 off
40-way double-sided connectors with wire
wrap pins, 20 card slides, and lockable front
panel 12 by 4.5 inches, also removable
P.S.U. 110/250 input on/off switch, O.P.
+5v. and —10 volts @ 5 amps. P.S.U. and
Verorack, £25. Post £5 (U.K.). Please add
V.AT. — 'Q"" Services, 29 Lawford
Crescent, Yateley 871048, Camberley, Sur-
rey. Units are as new and boxed.

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL

ALARM CLOCKS

Returned to Service
Department within
guarantee pernod 2
1 Wrnh alarm repeat SRS P of £17 00 Offered at
£3.95, inc VAT or 3 for £9.95, inc VAT
2 With luxury lamp and repeat alarm S P S P
£31 00 Offered at £7.95 inc VAT each. or 3 for
£19.95 nc VAT
These will be sold as receved from our customers with
the existing tault(s) and without guarantee
U K only
Discounts available on large bulk purchase

PRESCOTT CLC:S_I[(, & WATCH Co.

PRESCOTT HOUSE, HUMBER ROAD, LONDON
NW2 6ER

ETI MARCH 1981

ZX80 'LIVE ACTION' SOFTWARE. Top
quality games at unbeatable prices: BREA-
KOUT (1K) £4: SPACE INTRUDERS (2K) £4.
Also MOVIES (2K plus), 7x8 character pic-
tures displayed in rapid rotation giving an-
imation effect £3 — No hardware modifica-
tion whatsoever. Written in machine code
without loss of T.V. synchronisation.
SOUNDS INCREDIBLE? — YES, but it’s true.
Reviews say the ZX80 can’'t be used for
continuous live action ARCADE type games
— WELL IT CAN — WE'VE DONE IT —
SEEING IS BELIEVING — Send cheques or
P.O.’s for program listing (or S.A.E. for list of
all software) to: MACRONICS (K. Macdo-
nald), 26 Spiers Close, Knowle, Solihull, 893
9ES.

CB SPARES

Original transistors and inte-
grated circuits for all types
of 40/120/24C, etc.,
channel rigs.

McLAUGHLIN
ELECTRONICS

44 Carlisle Road
Londonderry
Northern Ireland BT48
6JW
Tel: 0504 65002

FM MINI-TRANSMITTER, tunable 88-
108 MHz, Rng 150 yds. (Low Chance of
Unwanted Detection). Unlicensable. Kit
£2.90. — P. Faherty, 37 College Dr., Ruislip,
Middlesex.

B.U.F.0.R.I.N. BUFORIN UFO Research
Network urgently need Investigators in all
parts of Britain. For more details, send 10p
ands.a.e. to — The BUFORIN, Upper Grange
Farm, Old Dalby, Melton Mowbray, Leices-
tershire.

TELEPHONE ANSWERING MACHINES
from £75; flipcaller £25, watches from
£5.75; car radio, cassettes, boosters,
speakers, walkie-talkies. S.A.E. for details. —
H.P. Supplies, Dept. ETI, 162 London Road,
Wembley, Middx.

PANELS

Give your project the professional finish it
deserves. Blend in with existing eguipment with
these tough 2mm thick anodised aluminium
fascia panels. matt black or brushed silver finish

Stock sizes: 44 X 16 cm £4.75, 35 x 15 cm
£4.25, 30 x 12 cm £3.90. Other sizes avail-
able in Guantity to order. Prices incl. c.w o,

PROJECT FINISHERS

P.D. Box 2, Buntingford, Herts.

SN76477 sound generator plus data . . . . 160p
XR2206 tone decoder plusdata .. ... .. 270p
MM57160 STAC timer e 500p
ZN425E Do Aconverter . ... ... . . .. 380p
NESS5timer ... ... ... ... .... 18p
270B450nSEPROM ... ... ... . 300p
TBABOO 5W audio amplifier .. .. 70p
NE567 onedecoder ... .. ... . .. . . 100p
LM 13600 dual transconductance amp. .. . 120p
LM3B7 low noise preamp plus data . . . .. 130p
LM3BB power amplifier .. .. ...... BOp
LM377 dual 2w. amplitier . ... . . .. 150p
LF351 operational amplifier - . . 40p
LF353 dual LF351 e S 80p
TDA1022 delay line . . . S . 500p
7B0S or 7812 T0220 regulator L . 50p

7905 or 7912 T0220 regulator . .... 6Op
Metal film Yaw. 1% resistors 510 10 300K. E24 senies

‘Siemens polyester capacitors 0 01, 0.022, 0 047, 0.1

. B . B . 9p
Péck 50 each 6BA nuts, washers, %2’ screws . 50p
Pack 50 each 4BA nuts, washers, '’ screws . 70p
Connecting cable single strand, 1 metre of eight

different colours, total B metres S . 30p
As above but 5 metres each colour- total 40m. 140p
Light duty stranded 100 1mm, B colours 4p metre

Extra flex. 55/0 1. red or black . . . 12p metre
Twin cable. speaker type .. .. 10p metre
Single screened cabie A .. . 15p metre
Twin individually screened . . .. 20p metre
Min. 3core mains cable, 2 54 . . 22p metre

All prices exclude V A.T. Please add 40p carriage All
brand new components

J. NELSON 203 HIGH STREET

LONDON, S.E.13
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PRINTED
CIRCUITS |

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot popular components

Full range of HE printed circuit boards
normally ex-stock same day despatch at
competitive prices

P C Boards to individua!l designs

Resist-coated epoxy glass laminate for the
d1y man with full processing instructrons (no
unusual chemicals required) )

Alfac range of etch resist transfers and other
drawing matenals tor p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONE ROAD
STRATFORD-ON-AVON
WARWICKS. T, 4879

F

NASCOM OWNERS — 16 gauge Alu-
minium Console, will support portable
T.V. or monitor. Enough space inside for 3A
PSU, CPU Board and two expansion boards.
Size 14’ x 20’ x 3'" with sloping front for
keyboard. Price includes keyboard cut-out.
rubber feet, carry handle. Send cheques or
P.0O.s for £25.30 to — Cyber Electronics Co.
Ltd., Pavement Square, Addiscombe, Croy-
don CRO 6RD. Tel. 01-651 0388, any time.

BURGLAR ALARM Component Catalogue
out now. Ring: CW.A.S. 0274 682674.

PARAPHYSICS JOURNAL. Russian/
Czech translations. Autogenics (self-training)
improves vitality. Psychotronic Generators,
UFOs. contacting extraterrestrials, Kirkli-
anography. telehnesis, levitation, gravity
lasers. S A.E. 4x9'’: Paralab, Downton, Wiits.

PRINTED CIRCUITS. Make your own
simply, cheaply and quickly! Golden Fotolak
Light Sensitive Lacquer — now greatly
improved and very much faster. Aerosol cans
with full instructions. £2.25. Developer 35p.
Ferric Chloride 55p. Clear Acetate sheet for
master 14p. Copper-clad Fibre-glass Board
approx. 1Tmm thick £1.75 sq. ft. Post/
packing 80p. White House Electronics, Castle
Drive, Praa Sands, Penzance, Cornwall.

C.B.S.

If you are in Business and considering an
application of a Minicomputer or Microproces-
sor based System and are a little confused why
not attend one of our courses.

A Microcomputer Application — BUSINESS

B Microcomputer Application —
ENGINEERING AND CONTROL

od Programming in BASIC — INTRODUC-
TION

D.  Programming in BASIC — ADVANCED

We are an independent consultative organisa-

tion specialising 1n business and engineering

application. prepared to recommend systems

when required and provide tull software and

programming support.

Courses are available for individual or group

instruction, and may be arranged to suit your

specific applications,

For full details and dates available write or

phone
CLEVELAND
BUSINESS SERVICES

Cleveland House
Routh, Near Beveriey
North Humberside HU17 9SR
Tel: Leven 0401-43139
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ADA'I:\.II' HALL

Cabi & Flig tretcloths, coverings,
handles, castors etc , Jacks & sockets, Cannons,
Bulgins, reverb trays, Ermilar compression dnivers, AKG
mics, Celestion speakers, ASS glassfibre horns.

Send 30p postal order for ilustrated catalogues t0:
ADAM HALL (E T SUPPLIES)
Unit B, Chariton Court

Road, S
Essex 552 5BZ

The amazing Videograph, as featured recently in Electronics
Today international, links your Hi-Fi with any Colour TV to
produce a Fantasia of hypnotic visual effects. The system
displays stereo music as brilliantly coloured waveforms
against an ever changing background. For the technically-
minded, a square-wave signal generator s buiftin.
permitting advanced demonstrations of transient response
etc. Truly the ultimate accessory for any Hi-F1 system!

piv KiT oNLY £33.95
Case & Controls £15.95 Al prices
include VAT

or READY BUILT £69.95 and postage

D!
Dower House, Billericay Road.
W|L-L-IAM Hetongate, Bven‘twood rw
STUART  Essexcmizaso

SYSTEMS Ltd Telephone. Brentwood (0277) 810234

A —— — ————
U.i. AIRPORT FREQUENCIES LIST. £1.

U K. coast station frequencies list £1. PLH
Electronics, 20 Vallis Road, Frome, Somer-
set.

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
JUST LOOK!

Order No

100 ALARM TRIGGER MODULE. 100% Solid State Battery
operation Pos & Neg Rings. N/C for 4-wire contacts N O for

Mats. etc One Amp Switching Capacity Only £9.95
210 Quality White Flush fitting 4-wire MAGNETIC REED
CONTACT + matching magnet .. . £1.10
220 Surface 4-wire MAGNETIC REED CONTACT £1.50
240 PRESSURE MAT, Standard size 4-wire 30"'x15" £2.20
250 PRESSURE MAT. Stair size 4-wire 73°'xR%" £1.73
365 NEW PABSIVE MULTI-BEAM. Infra-red Detector. B

metre range . - . ... .. £88.00
380 SIX INCH UNDER DOME BELL . £9.95

390 BEST QUALITY BELL HOUSING. PVC coated metal not to
be contused with the cheaper decoy covers -Fully signwntten with

ur Centunon Insigmia . . £9.50
400 DECOY P.V.C. BELL COVER . £6.80
NEW TWO-TONE U.S.A. POLICE SOUNDERS, complete with
weatherproot horn . £14.50
SOUNDER PCB Module only . €4.95
WEATHERPROOF Louspeaker, B ohm horn. only £9.58

Nots. All squipment operates on 12 Volts DC.
Terme: Add 15% VAT to Prices + 60p Postage & Packing

Py No Minimum Order.

. A Access telsphons orders
. w

; 0484-35527 or serd

4 S AE for Full Listio
» CENTURION ALARMS & ELECTRONIC
BALES, Dept. ETI, 265 Wakefieid Rond,
Hudderstield

—

eicome on
, W. Yorks HDS 9BE.

£99 SYNTHESISER DIY. Professional
results, easy-build. S.a.e. Dewton. 254
Ringwood Road. Ferndown, Dorset BH22
9AR.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power cell) replacement at regular
intervals. This kit provides the
means. We supply eyeglass, non-
magnetic tweezers. watch screw-
driver. case knife and screwback
case opener Also one doz assort

push-pieces. full instructions and
battery dentification chart. We

§ “ l then supply replacement batteries

— you ht them Begin now. Send
£9 for complete kit and get into 2

- —Z_ tfast-growing business Prompt
despatch

2
BOLSTER INSTRUMENT CO. (ET22)

11 Percy Avenue, Ashford, Middx. TW15 2PB

0000000000000
® SUPERBOARDII ©

STILL the best value in Home Computers
Just compare the features

8K floating point BASIC in ROM

Full ASC11 keyboard

Standard cassette ' TV interface
RS232 printer interface

4K user RAM

Expandable to 32K & dual mir floppy

* % % % # %

AVAILABLE NOW from
C.T.S.
31/33 Church Street
Littleborough
Lancs.

Please ring or write for latest prices
Tel. Littleborough (0706) 74342 any tme

9000000000000

LAMP STRINGS

Kit LS-1. Each Kit contains: 200 Lamps
(50 each Red. Blue Yellow, Green). 200
Pre Cut Leads, 400 Sleeves plus Instruc-
tions.

Easy to Construct. Ideal for

DISCOS, SHOPS
DISPLAYS, ETC.

75
Prices include VAT and P&P

J & H ASSOCIATES LTD.
The Maltings
Station Road
Sawbridgeworth, Herts
Tel. 0279-723156 Telex: 81675
JLamps-G

Trade Enquiries invited

PLEASE SEND
FOR OUR
MAIL ORDER
CATALOGUE

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek: 01-891 1923

ETI MARCH 1981




+ P&P £3.45
£126.50 i van A
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-8911923 &5

details -
COLOUR MDDULATOR

* R G Binputs, PAUUHF outc_®

» Unlimited colour combinat o-s

» TTL etc interface detans sucz ec
* 1000's already in use'

KIT: only £1 2

— please add VAT at 15 1o a’ prices
— Barclay/Access orders accepleg by telephone

WL LIAM] 2ve 7
STUART e
SYSTEMS Lto -

eepn B-eriwo0d 10277) 810244

Built & Tested: only £1 8

NUCLEAR RADIATION MONITOR. Es-
sential for the survivor of a nuclear attack.
Measures up to 100 rads hour. S.a.e. de-
tails: Ray Nucleonics. 13 Rosemead Gardens,
Brentwood CM13 1HZ

TEIRCUIT DESIGN, Prototype construction
Analogue or Digital. Single Circuits or Com-
plete Instruments ' Systems Write A. J
ATTWOOD, C.Eng.. MIERE Heathercote,
Heatherton Park, Taunton Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536. ; .

'

TELEPHONE ANSWERING MACHINES,
Super Phones. Radio Phones etc. Ring
CW.AS 0274 682674

SPEED — VERSATILITY — ECONOMY

01 T
=0

Designed originally for logic wiring applications, it is now
and used y ghout industry, i
and reseasch. ROADRUNNER is used by hobbyists, students,
), igners and eng 8, 10 out work on: —
*P.C.B. REPAIRS *ANALOGUE BREADBOARDING *SIMPLE
LOGIC WIRING *COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.
EURO INTROKIT £16.70. PORJECT KIT £8.18.
MINIKIT (A) £7. PENCIL WITH LOADED 'QSE' BOBBIN
£2.81 WITH T CW BOBBIN £2.76. STRIPS GLUE
FIX 20 PKT B'" LONG £3.20. HIGH DENSITY
GLUEFIX 20 -PKT B !ONG £3.20. PRESS FIX
20/PKT £3.20. SINGLE HIGH DENSITY D-SIDED
EUROCARD £5.18. SINGLE SIDED £3.80. DOUBLE
HIGH DENS!TY D-SIDED EUROCARD £8.60. PROJECT
CARD £2.50. BOBBINS BLUE 4 'PKT £2.12. GREEN
4.PKT £2.12. GOLD 4 PKT £2.12. PINK 4 ‘PKT
£2.12. 1 OF EACH COLOUR £2.20. TINNED COPPER
2/PKT £0.96. ADHESIVE £0.41. SOLDERING IRON
420 C£5.52. REPLACEMENT WELLER TIPS — PTAAB
430 C £1.40. PTAAD 380 C £1.40.
Please add 40p for P&P + VAT to all orders

FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND
LARGE S.A E. TO:

T.J. BRINE ASSOCIATES

FREEPOST, Haslemere, Surrey GU27 3BL
ETI MARCH 1981

If it’s @ case of making your project
look good, then use one of ours.

Simply send a S. 4. £ for
Details and prices.

TRADE ENGQUIRIES \\\5\.
INVITED. )

<1

H.M.ELECTRONICS

2713/275a Fulwood Road.
Broomhill
Sheffietd S10 3BD

£1 BARGAIN PACKS
All packs £1 each; any 12 for £10. Post 25p. All

top-grade new components — no rubbish.
PC112BC107 PCY 10 TO3 sockets
PC2 148C108B PC10150.1/35V1ants
PC3 12BBC109 PC11 14 3mm red LEDs
PC4 3 2N3055 PC12 12 5mm red LEDs
PC5 7 BFY51 PC13 B 741
PC6 16 BC1B2 PC14 6 555
PC7 60 1N4148B PC15 1512V zeners
PCB 25 1N4003 PC16 100 1k aW 5% Rs
Send S A.E. for B-page list/enquiries. Mail only.
PC ELECTRONICS, 1 Thomhill, Romsey Road

Whiteparish, Salisbury, SP5 2SD

(@ MICROTYPE |

gt e

READY CUT CASE FOR SUPERBOARD,
UK101, NASCOM 2.

{ALSD AVAILABLE WITH BLANK KEYBDARD
FOR HOMEBREW, NASCOM 1, ETC.)

PRODUCED IN BLACK ABS PLASTIC COMPLETE WITH SCREWS AND INSTRUCTIONS.
SPACE FOR EXPANSION, FORCE FEED FAN, NUMERIC PAD AND ADDITIONAL KEYS
ONLY £2450 « £150 P&P + VAT

SEND CHEQUES OR P O 'S FOR £29 90 TO

MICROTYPE P O BOX 104 HEMEL HEMPSTEAD, HERTS HPZ 70Z

SAE FOR DETAILS OEALER & OEM ENQUIRIES WELCOME

TIME EXACT?

MSF CLOCK 15 ALWAYS CORRECT—never gains or
loses, self-setting at switch-on, B digits show Date.
Hours, Minutes and Seconds. auto GMT/BST and
leap year, also parallel BCD output and audio to record
and show time on playback, receives Rugby 60KHz
atomic time signals, built-in antenna 1000Km range.
ABSOLUTE TIME, £54.80.

V.L.F.? EXPLORE 10-150KHz, Receiver £13.70.

80KHZ RUGBY RECEIVER, as in MSF Clock. serial
data output, built-in antenna, £15.70.

Each fun-to-build kit includes all parts, printed circuit.

case, instructions, postage etc, money back assurance

50 GET yours NOW!

CAMBRIDGE KITS
45 (TQ), Oid School Lane, Milton, Cambridge

PRE-WAR ONWARD VALVES, wireless
(S.W.s included). S.A.E. 100 transistors £5.
Bargains list 15p. — Sole Electronics, ETI, 37
Staniey Street, Ormskirk, Lancs.

OSCILLOSCOPE, Scopex dual beam. 3%
accuracy, 10MHz bandwidth. Full working
order, £90. — 0438 724093 (evenings).

TRS-80 or ZX80. 4 games on cassette.
TRS-80. £3.50; ZX80, £3. S.A.E. Details/
list. — Bobker, 29 Chadderton Drive, Un-
sworth, Bury, Lancs.

MEMORY BARGAINS. Low-price guaran-
teed devices. Eprom Programming Service.
S.A.E. information and discounts. — T.D.S.,
57 Westmead, Woking, Surrey, GU21 3BS.

"TIS KLIFCO—'TIS UNBEATABLE!! Sony:
Cassette deck — f.m./a.m. (toner) stereo
player; + digital clock, meters display + 2X
bookshelf speakers. £75. Stereoamplifiers:
i.c. + fet. 60 watt (magnetic pick-up), £26 +
2X Uoytron bookshelf speakers, £42 com- .
plete. National: i.c.-mixer amplifiers, 4 input
+ fade + master, 60w., £30. Chassis 60 +
60w. + controls, £12. — 1 Regent Road,
likley, LS29 9EA.

CLEAR-OUT of double-sided copper-clad
fibreglass board. Y2p/sq. in. Minimum order
£1 inc. p. & p. Also complete p.c.b. service.
— H.C.R. (Chelmsford), 1 Bankside, Off New
Street, Chelmsford.

FLEXIBLE — EXPANDABLE — BUDGETABLE

THECOMMUNITY
MIXER KIT

Not just another Mixer — but
designed specifically for Hospital
Radio, Talking Newspapers and
similar users.

Is there such a word as
‘Budgetable’! Consult.

Partridge Electroni

56 Feet Road, Benfleet, Essex SS7 5JN
or call (03745) 3256 for the answer
Barclay and Access welcome

PARNDON ELECTRONICS LTD.

Dept. No. 23. 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 0279 32700

and colour coded

RESISTORS ! Wait Carbon Film E24 range 4 5° - toleance High quaiity resistons

made under strictly controlled conditions by automatic machines Bandohered

£1-00 per hundred mined (Min 10 per value)
£8:50 per thousand mised {Min 50 per value)

Special stock pack 60 values 10 off vach 55%/

DIODES: iNa1ss
£1-60 per hundred

3p each Mim order quannty - 15 ioms

programming problems

DIL SWITCHES: Goid plared contact in fulle svaled bone - wre v IS

3 Wai 86p each b Way £1.00 cach 8 Way £1.20 each

=

DIL SOCKETS: High quabite. Jow profile sockets
Spin-10p. 14pin-13p. 16 pin- 15p. 18 pin- 19p. 20 pin- 25p.

22 pin - 29p. 23 pin - 35p. 2K pin - 39. 40 pin - 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER - UK £1 00 OVERSEAS t5 CASH WITH ORDER PLEASE

105




NEW REDUCED
PRICES
8K £399
16K £499
32K £599
RRP £795 for 32K
The PEDIGREE PETS |20

use 8K Microsoft Basic m ROM 8K Pet 32K & 16K with
new Hnptovind keyboard - All vihih gresn eer

VAT

Cassette Deck £55 extra  Full range of software available
Interface PET IEEE

Decoded £77.00 + VAT

Centronics Parallel

We give a full one year's
warranty on all our products.

PRINTER FOR /%'E‘zj
YOUR PET AND SAVE™

A FORTUNE
only £299 .+ var

tntesface Cards for Apple, -~
Pet, TRS80, Nascom and ',
Compukit — £49 + VAT

Full Pet Graphics including
cables. Ready to go EX-STOCK.

[@30% density, mini floppy disc to
> your Nascom system.

® Disc Controller Card lincludes 4
Nasbus 6 S$100 interface g

® Will control 4 Drives.

® CPM operating system.

® Extended Disc Basic

Compiler.

@ Power supply included

One Disc System — £499 + VAT
Additional Disc Unit — E299 + VAT

NASCOM 2 GAMES TAPE

teaturing Space Invaders and Android Nim, Re-numbering
program and other goodies!

\
SPINWRITER

only
£1480

+ VAT

NEC’s high quality printer uses a print “‘thimble” that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing {128 ASCII characters) with up to five copies, fric-
tion or tractor ted. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

® TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD-50A can be used in double density recording
mode.
The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, Heathkit,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

Double
Disk Drive

Single
Disk Drive

£389 + var

£225 +VAT

COMP POCKET COM
GREATEST BREAKTHROUGH
: . YET

£99.90

+ VAT

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

® Programs in BASIC @ “QWERTY"” Alphabetic
Keyboard ® 1.9K Random Access Memory
® Long Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to Joad with ready-to-run software
from cassette tape (interface and recorder optionall or
program it yourself in easy-to-learn BASIC. 24-character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatie memory allows you to
power on and off without losing the contents of memary.
Note: Memary must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data. Powerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.

e
FANTASTIC FOR FILE HANDLING

ACULAB
FLOPPY
TAPE

The tape that behaves
like a disc, for
TRS-80 LEVEL 2.

7 ony £169 -+ var

The Aculab Floppy Tape for the TRS-80 and Video Genie is a
highly refiable digital storage system that provides many of
the advantages of floppy disks at less cost. Automatic
debounce routine for the Level 2 keyboard.

Connects directly to TRS-80 Level 2 Keyboard. Operating
and file handling software in ROM. 8 commands add 12
powerful functions to Level 2 BASIC.

Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist

pacher, etc. EG3000
Series

WITH
©® 16K user RAM
plus extended 12K Microsoft
BASIC inROM @ Fully TRS-80 Level Il
software compatible ® Huge
range of software already available ® Self contained, PSU,
UHF modulator, and cassette ® Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer

16K
£299

- VAT

© @ Absolutely complete — just fit into mains plug.

The Video Genie is a complete computer system, requiring
only connection to a domestic 625 line TV set to be fully
operational; or if required a video monitor can be connected
to provide the best quality display. 51 key typewriter style
keyboard, which features a 10 key rollover. Supplied with
the following accessories:- ® BASIC demonstration tape;
® Video lead; ® Second cassetee lead; ® Users manuat;
©® BASIC manual; ® Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

EPROM 2716  £12.50 -var |

TRS80
LEVEL 2 16K

Fully converted 10 UK T V Standard Comes compiute witt
easy to follow manuals UK Power Supply ~ Cassettv Leads

Sampie 1apes Special box to enable you to blug 1Mo you
swi TV Recommended for {ust tme buyers Just plug
and go Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 + VAT

TRS80
Lonly £295 -4 X PANSION

INTERFACE

< VAT

32K (5'}*

32K Memory on board

Centronics parailel port

Disk controller card Rea

tnme clock Requues Level

il Basic Intertace tor 2

cassette decks complete
wilh powet Supply

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

THE ALCOM o £147

Base station connects to your telepnons W
handset clips to your belt and gives you gus=-n -~

- Bleeps when call arriving — Nicad rechasgesine: Sassres
Charger in base unit.

=

LOW COST TELEPHONE
ANSWERING MACHINE £99.95

Microprocessor controlled answering machine Piag s
yout phone line. Records any phone call messages. S
bleeper enables you to listen to your messages “aam
anywhere in the world. Uses standard cassettes
complete with mains adaptor, microphone, remote bhesgss
base unit, cassette with 30 sample pre-recorded messagsg

Com=

C AL
EXPANDABLE © COMPLETE
TRS 80 - MODEL It

* NOW . -
TRSS0 MOSEL 1))

64K
1-Disk
Model |

This new unit from the world's most successful s
company is now available immediately with software

The basic unit comes complete with 64 thousand charsass
(bytes) of Memory. The built in 8 Floppy disc adgs 2o

% million extra characters including the disc apassang
system. More disc expansion is now available

The Model |l is a complete unit with a full keybgard ine
numeric pad and 12 screen which gives 22 &
characters. The computer is supplied with &

operating system and the Level Il Basic.

A tuli self test routine is written into the powser

to eliminate incorrect operation. Both sera

expansion sockets are standard. A prmier

operation.

Both hardware and software necessary 10 tak io amamname
are included. Terminal usage is very possibre Wiin the
addition of CPM2 you can operate wath COBOL FORTRAN
MBASIC, CBASIC in which languages are many oer
applications packages i.e. accountng, payroll stock etc

CP/M2 £96.00 M BASIC £155.00

CIS COBOL £400.00 FORTRAN  £220.00
CBASIC £75.00 WORDSTAR £255.00

Professional

audio mixer

. that you can

| build yourself
| and save
over £100.

Only
£99.90
plus VAT for
complete kit.
Plus FREE

power supply
valued at

ULL RANGE £25.00
ACCESSIT AUDIO ADD-ONS

S3IDIHd AHHVYD ANV HSYD N0 FHYdWOD LS |
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PT OUR CUSTOIVIEHsD

i

f—

RRP

£540
: ANADEX
DP8080

ver Quality — Low cost printer Tractor Feed with full 96
haracter set Accepts RS232C at band rates between
100 and 9600 and Parallel Bit data
““aches either directly or through interfaces to Pet. Apple
TRS80, Sorcerer, Nascom, Compukit etc

THE NEW ANADEX
DP9500 and DP9501

® Bi-directional printing
® Up to 220 chars line
with 4 print densities
© 500 char buffer
® RS232C and Centronics
Parallei interface built in
® Full software control of matrix
needles allowing graphics capability
® 200 chars/sec ® Adjusiable width tractor feed.

DP9500 — ONLY £795 - var
DP9501 — ONLY £845 . var

HE ATARI VIDEO COMPUTER
GAMES SYSTEM
g3

Atari's Video Computer System
than 1300 different game

now offers more
» variations and options in twenty
Game ProgramTM cartridges!
Most Cartriages anly £13.90 + VA
Prices may vary with special
. editions Basic Maths, Airsea
Ba:re Black Jack, Breakout,
PSS Srround, Spacewar, Video

Otympics, Outtaw, Basketball,

Hunt & Score*, Space War,
Sky Diver, Air Sea Battle,
Codebreaker*, Miniature Golf.

/ Extra Paddle Controliers  *Keyboard Controllers
— £14.90 - VAT — £16.90 + VAT

SPACE INVADERS NOW IN STOCK £25

Y TV GAME BREAK OUT

Has got to be one of the world s greatest 7V games You really
get hooked. As featured in ET| Has also 4 other pinball games
) grading old amusement

and lots of options Good kit for
games

MINI KIT PCB, sound & wswon moduator memory chip
and de-code chip. Very smple to construct £14.90 — VAT
OR PCB £2.90 MAIN LS| £8.50 Both plus VAT

WE ARE NOW STOCKING THE
APPLE Il AT
REDUCED PRICES

Getting Started APPLE |l is faster, smaller, and more
powerful than its predecessors. And it's more fun to use toc
because of built-in features like:

® BASIC — The Language.that Makes Programming Fun
® High-Resolution Graphics (in a 54,000-Point Array] for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ®Hand Controls for Games and Other
Human-Input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12X Bytes of ROM; for Big-System Per-
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE Il. It is a
complete, ready-to-run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver,

EUROPE’S FASTEST SELLING ONE BOARD COMPUTER

(OMPUKIT UKI101

# 6502 based system — best value for money on the market. # Powerful 8K
Basic — Fastest around # Full Qwerty Keyboard # 4K RAM Expandable to 8K
on board. # Power supply and RF Modulator on board. # No Extras needed —
Plug-in and go. * Kansas City Tape Interface on board. * Free Sampler Tape
including powerful Dissassembler and Monitor with each Kit. % If you want to

learn about Micros, but didn‘t know which machine to buy then this is the
machine for you.

I 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT J

KIT ONLY £179 . vaT
NO EXTRAS NEEDED

l Available ready assembled, tested & ready to go £229 + VAT :I

Build. Understand and Program your own
Computer tor only a small outlay

NEW MONITOR FOR COMPUKIT UK101
® In 2K Eprom 2716 ® Allows screen editing ® Saves data on tape ® Flashing cursor ® Text scrolls down £22.00+ VAT

Special Bonus SAVE £22. New Super Monitor inc. in each kit or sold separately for £22 + VAT.

Super Space Invaders (8K)
Space Invaders

Chequers

Real Time Clock

Case for Compukit

FOR THE COMPUKIT Game Packs

£14.90 1. Four Games

£5.90

Assembler/Editor
Screen Editor Tape

2. Four Games
3. Three Games 8K only

All Prices exclusive VAT

HITACHI «@A\ENGLISH COLOUR TV/
PROFESSIONAL &> AMERICAN NTSC
MONITORS &~ COLOUR MONITOR

- | Suitable for Apple, Atari and Texas 99/4 £2985 + VAT
9" — £329 £99.95
12" — £399 £149

£4.90
£2.90

8MHz Super Quality Modulators
6MHz Standard Modulators

@ Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontat
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion (available as option for U and C types}] ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

MEMORY UPGRADES
16K (8 x 4116) £29.90 +var
4K Compukit (8 x 2114) £29.90 +vat

10 for £4.00
£25.00
£3.50

£3.50

£24.90

£9.90

C12 Computer Grade Cassettes

Anadex Printer Paper — 2000 sheets

Floppy Discs 5%’ Hard and Soft Sectored

Floppy Disc Library Case 5% "

| Verocases for Nascom 1 & 2 etc.

Keyboard Cases

SPECIAL OFFER
We will part exchange
your Sinclair ZX80 for
any of our products.

Refurbished ZX80's—fully guaranteed £69.90
(Supply dependant upon stocks).

We have one of the largest collections of Computer Books under one roof, along with
racks of software for the PET and TRS80.

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-441 2922

Come and see for yoursalf,

APPLE DISC 1l

Disc with Controtier

£349 + vat

® Powerful Disk Operating Software Supports up to 6
drives ® Name Access to Files for Ease of Use ® BASIC
Program Chaining to Link Software Together ® Random
or Sequential File Access to Simplify Programming

® Dynamic Disk Space Allocation for Efficient Storage
® Individual File Write-Protection Eliminates Accidental
File Alterations ® Loads an 8K Byte Binary Image in 6.5
sec. {1.2 sec. in Pascal) ® Storage Capacity of 116
Kilobytes (143K Bytes with Pascal) on Standard 5%
Oiskettes ® Powered Directly From the APPLE {Upto6
_Orives) for Convenience and High Reliability ® Packaged
in Heavy-Duty, Colou:-Coordinated Steel Cabinet

A SELECTION OF APPLE INTERFACES
ARE NOW AVAILABLE AT OUR NEW
SHOWROOM.
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Delivery is added at cost..Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

MAIL ORDER AND SHOP CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).

Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
COMPUTER

OPEN (BARNET) — 10am - 7pm — Monday to Saturday
COMP e

NEW WEST END SHOWROOM
(Part of the Compshop Ltd. Group)

311 Edgware Road, London W2,
OPEN (LONDON) — 10am - 6pm — Monday to Saturday
* IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705.
Telephone: 0101 714 5472526

“Europes Largest Discount
Personal Computer Stores”




Make it for a Song!
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The New Maplin in Matinee
Am??&‘;;’ " £299 .95 + £99.50 for cabinet if required’.

Easy to build. Latest technology — means less q " 'I Rtince
cost, less components and 80% less L L e
wiring. Comparable with organs selling for up R SRR
to £1,000.00. Two 49-note manuals. 13-note =
pedalboard. All organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Pianosustain
Sustain on both manuals, and pedalboard.
Electronic rotor, fast and slow. Vibrato
and Delayed vibrato. Reverb.
Manual and Auto-Wah. Glide
(Hawaiian Guitar Sound). Single
finger chording plus memory. 30
Rhythms! 8-instrument voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhythm.
Truly amazing value for money. Full construc-
tion details start in Electronics & Music Maker.

The complete buyers’ guide to electronic
components. With over 300 pages, it's a
comprehensive guide to electronic
components with thousafids of
photographs and illustrations and page
after page of invaluable data. Get a copy
now — it's the one catalogue you can't
afford to be without.

r

l Post this coupon now for your copy of our 1981
catalogue price £1.

l Please send me a copy of your 320 page catalogue. I

l enclose £1 (Plus 25p p&p). It I am not completely
satisfied I may return the catalogue to you and have my

| money refunded. If you live outside the UK send 5£1.68

l or 12 International Reply Coupons.

|

|

|

|

|

I enclose £1.25.

INTIRPLIMR

Maplin Electronic Supplies Ltd

All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR

Telephone: Southend (0702) 554155. Sales (0702) 552911

Shops:

159-161 King Street, Hammersmith, London W6. Telephone: (01) 748 0926
ETI381 l 284 London Road, Westcliff-on-Sea, Essex. Telephone: Southend (0702) 554000
L------------------ Both shops closed Mondays.

Name

Address

Catalogue now on sale in all branches of WHSMITH & Price £1.00



