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for low-cost training in

real-life robotics

The advanced design of the Neptune 2 makes it the lowest cost real-life
industrial robot.

it is electro-hydraulically powered, using a revolutionary water based
system (no messy hydraulic oill)

It performs 7 servo-controlled axis movements (6 on Neptune 1) - more
than any other robot under £10,000.

Its program length is limited only by the memory of your computer.
Think what that can do for your BASIC programming skills!

And it’s British designed, British made.

Other features inciude:
Leakproof, frictionless rolling diaphragm seais.

Buffered and latched versatile interface for BBC VIC 20 and Spectrum computers.
12 bit controi system (8 on/ Neptune !).

Special circuitry for initial compensation.

Rack and pinion cylinder couplings for wide angular movements.

Automatic triple speed control on Neptune 2 for accurate "homing in’.

Easy access for servicing and viewing of working parts.

Powverful — lifts 2.5 kg. with ease.

Hand held simulator for processing (reqwres ADC option).

Neptune robots are sold in kit form as foliows:

Neptune 1 robot kit (inc, power supply) £1250.00 ADC option {components fit to main control board) £95.00
Neptune 1 control electronics (ready built) £295.00 Hydraulic power pack (ready assembled) ' £435.00
Neptune | simulator £45.00 Gripper sensor £37.50

Optional extra three fingered gripper £75.00
Neptune 2 robot kit (inc. power supply) £1725.00 BBC connector lead £12.50
Neptune 2 control electronics (ready built) £475.00 Commodore VIC 20 connector lead and plug-in board ~ £14.50
Neptune 2 simulator £52.00 Sinclair ZX Spectrum connector lead £15.00

All prices exclusive of VAT and valid until the end of 1984.

mentor

Mentor is ail-British in design and manufacture
and comes in kit form at an astonishingly low

price:
dESkg’t@? I‘Qbﬁi I\’\;entor robotKkit {inc. power supply) £345.00
Y entor Control electronics
This compact, electrically powered training (ready built) £135.00
robot has 6 axes of movement, simultaneously Mentor Simulator (requires
servo-controlled. It gives smooth operation, ADC option) £47.00

and its rugged construction makes it ideal for

use in educational establishments. Other ADC option (Components fit to control

features include long-life bronze and nylon electronics board) £19.50
bearings, integral control electronics and BBC connector lead £12.50
power supply, special circuitry for inertial Commodore VIC 20 connector lead
compensation, optional on-board ADC, and and plug-in board £14.50
hand-held simulator as the teaching pendant. Sinclar ZX Spectrum connector lead £15.00
Like Neptune, Mentor’s program length is

limited only by your computer’s memory. All prices exclusive of VAT and valid until
Programming is in BASIC. the end of 1984,
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WATFORD ELECTRON e
lcs AcTasl)y as 58:457 15 | BF336/7 38 | MPSUGS 60 | ZTX107/8 12 | 2N3820 60 |25C2335 200
AC141/2 337/8 15 | BF3g4 40 | MPSUS2 66 | zTx108 12 | 2N3822/3 60 | 25C2547 40
33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND :gwe 35 | BCa41/61 34 | BFa5s1 40 | MPSUS5 80 | ZTx212 28 | 2N3866 90 |2SC2612200
187 35 | BC477 40 | BF494/5 40 | MPSUS6 80 | ZTX300 13 | 2N3903/4 18 |2SD234 74
MAIL ORDER, CALLERS WELCOME :g{ag/ :;g 3251517 40 | BFs9ass 30 | 0c26 170 | zTx3o2 18 | 2N3905/6 15 | 25Ka5 80
19/21 547/8 12 | BFR39/40 30 | OC28 220 | zTX303 25 | 2N3906 17 |25K288 225
Tel. Watford (0923) 40588. Telex. 895€095 ACY22/41 75 | BC549C 15 | BFR41/79 26 | OC35 50 | ZTX304 17 | 2N4037 60 |2S483 225
:gmz 120 gcssen 15 | BFRSO/BY 25 | OC36/41 75 | ZTXaz6 30 | 2N40s8 15 [2sJ8s 225
145 79 | BC558/9 15 | BFReA 105 | OCa2/75 75 | ZTxds1 23 | 2N4ge1/2 18 |3N128 115
ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANK DRAFT WITH :mm a2 | BCYa9/40 85 | BFX29 35 | OC71/72 ‘50 | ZTX500 14 | 2N4264 30 [3N140 115
D162 42 | BCva1s42 30 | BFX81 45 | OC75/76 55 | Z7x501/2 15 { 2N4286 25 | 40315 80
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. lifiv5/6 ao |BCYas 50 | BFxsa 35 |Ocai/ez S0 | zTxs03 18 | 2Na289 25 [40316 08
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME :ggg/zs 23 ggﬁgﬁ? i’g SFXB5/5 35 | OCB3/84 70 | ZTX504 25 | 2N4314 78 {40324 100
Fy50/51 30 | OC170/71 75 | ZIX531 125 | 2N 4
PAP ADD 75 TO ALL GASH ORDERS, OVERSEAS ORDERS POSTAGE ATCOST. PRICES | Ar13o~ 40 | tscyrs 28 | Brves 30 | OCro 40 | zvisso 28 INeis, B0 |4oar 90
AF178 75 | BCY78 30 | BFYsa 35 | OoC200 75 | 2N697 23 [ 2N4B71 85 (40348 120
SUBJECT TO CHANGE WITHOUT NOTICE. AF186 70 | BD114 180 | BFY55/56 56 | TIP2gA 32 | 2N6@8 40 | 2N5135/6 30 (40360 60
AF239 55 | BD121 85 | BFYe4a 40 | TIP29C 38 | 2Ne99 48 | 2Ns138 25 [40361/2 70
V A Export orders no VAT. A le to U.K. € only. Uniess stated othewise, | BC107 12 [ BD124 115 [ BFYS1 120 [TIP30A 35 | 2N706A 25 | 2N5172 25 4040753 75
all prices are exclusive of VAT. Please add 15% to the total cost Including P&P. gg:g;ﬂ :; SSISAISE gg g;‘({%o Bg }'::330(2 g1 2N708 25 | 2Ns179 45 | 40411 2:3
3 L 3 9 5 1A 38| 2n918 40 | oN5180 45 [40412
e siacK thousands more items. It pays to visit us. We are behind Gootball BC1088 14 | BDI35 45 | BSX20 30 |TIP31B 38 | 2N1131/2 40 | 2N5190/1 75 |40467A 130
ound/BR High Street. BC10SC 14 | BD136/37 40 | BSX26/29 45 | TIPA1C 45 | 2N1302 45 | 2N5194 80 |40468 85
l Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car parking space available, BC109 12 | BD138/39 40 | BSY26 35 I TiPa2a 43 | 2N1307 70 | 2N5305/8 30 | 40584 105
- - BC1098 14 | BD14a0 40 | BSves 35 |TIPA2C 45 | 2N1671B160 | 2N5457/8 30 | 40603 110
ELECTROLYTIC CAPACITORS: (Values in UF) 500v; 10uf 52; 47 78p; 630.47,1.0,15,22,3.3.478p1010p; | BC109C 14 | BO144/45198 | BUT0S 180 | TIPA3A 70 2N2160 325 | 2N5458 40673 15
15,22 12p, 33 15p; 47 12p; 68 20p, 100 19p; 220 28p; 1000 70p; 2200 99p; 50V, 68 20p; 100 17p; 220 24p; BC114/5 30 | BD158 68 | BU205 180 | TIP33C 75 | 2N2219A 28 [ 2N5485 36 [40871/2 90
40V: 22 9p; 33 12p; 330, 470 32, 1000 48p; 2200 9OP; 26V: 1.5.4.7,10,22,47 8p; 100 11p, 15012p: 220 15p; poie 25 [ BD205/6 110 | BU206 200 [TIPG4A 85 | 2N2220A 28 | 2NS5777 45
33022p; 470 25p; 680, 1000 34 p, 1500 42p; 2200 50p; 3300 76p; 4700 92p; 16V: 47.68,1009p; 12512p; 330 37/9 40 | BD245 85 | BU20B 200 | TIP3AC 105 | 2N2221A 23 | 2N0679 183
330 : i . BC1ap 38 | BD378 70 | BUYGOC 225 |TIPIsA 120 | 2N2222A 25 [ 2NeO27 32
18p; 470 20p; 680 34p; 1000 27p; 1500 31 p; 2200 26p; 4700 72p. BC142/3 38 | BD434 70 | MDBOO1 250 | TIP3SC 130 | 2N2368 25 | 2SA671 250 RF
TAG-END CAPACITORS: 84V: 2200 130 p; 3300 198p; 4700 245 p; 50V: 2200 110p; 3300 184p; 40V: 4700 I | o e T 130 | e 39 | socase ss | CHOKES
180p; 25V: 2200 90p; 3300 86p; 4000, 4700 98p; 10,000 320p; 15,000 345p; 18V: 22,000 350p. Belaa” 15 | BDR9SA 150 | MiE180 150 |TIPATA 50 | 2N2646 46 | 25Case  8s | Miniature
1
FoLYESTER CAPACTORS: la Lana e Sids 1f ) S \teme o |7 s |sumue s | mong e | PCBupe
400V: 1nF, 1n6, 2n2, 3n3, 4n7, 6n8 11p; 10, 16n, 18n, 22n 12p; 33n, 47n, SIEMENS /oo BC149C 15 | BF154/8 MIE37T1 100 | TPa2B 58 | 2N2907A 28 [ 25C1162 45
68n 18p; 150n 20p; 220n 30p; 330n 42; 470n 52p; 680n 1uF 88p; 2u2 82p. T!gfec;";ac‘l:gfs BC182L 10 | BF167 a5 | MJES20 85 | TIP120 70 | 2N2926G 10 | 25C1173125 1uH.2u2, 417,
1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 38p; 33n 42p; 47, 100n 42p. poly Gap Beroal 10 | BFi17a 38 | muEs21 ee |TiP121/2 73 | 2N3gsa 2s [ 25C1308 100 [ 10u 224 33u
esov a1l BF77 35 | mue29s5 e8 |TiP1a12 120 | 2N30ss &5 [ 2SCr3o7 150 | 47w 190w
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH 250N v BG1B4L 10 | BF178 35 | MJEd0ss 70 | TIPi47 120 | 2N30SS 50 | 25Cia4y e |370u I30L
10n. 15n.22n, 27n8p; 33n,47n,68n,100n8p; 150n, 2200 CAPACITORS s e T6ne. Sg:gg/;n ;e Br179 40 MPE102 40 | b2gss 70 2Na252 46 | 2sC1678 140 |470v  30P
10p: 330n 470N 15p; 19p: 1S 40p: 2u2 46p. 1 000pF/450V 104 RG-S 5 184/5 38 | MPF103 30 | TIP30SS 70 | 2N3441/2140 | 25C1679 180
P; 330n, 470n 15p; 680n 19p; 1uS 40P; 2u2 46p. pF L |yt Bcrz 30 | BFio4rs 12 | MPrioa 30 |Tisaa 0 [ znasi4sseso | 2sCisa3 es [ImitAme-
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track, 33n39n4Tn 8p Scalzn g2 | Bnesd ST o 35]| 2368y 20 | 2501922 228|202 00T,
SR . Rotary 0.25W Log & LIN Val o sa 50 | 2N3702/3 10 | 25C1963 80
35V: 01uF. 022, 033 15p 047, 068, plary/026 WL opI8TEINTKa D08 S EE D BC213L 12 | BF224A 40 | MPSAG5 30 | TISS0/81 30 | 2N3704/5 10 | 25C1957 €0 |
1.0,1.516p; 2.2, 33 18p; 4.7, 68 22p 470R: 1K & 2K {Linear only} 82n,100n 11p BC214 10 | BF224p 40 | MPsaos 30 | UC 65 | 2nN3706/7 10 | 25C1969 180 22m, 33m,
1028p; 16V: 2.2.33 16p; 47,68, 10 | Single Gang 35p | ov BCalaL 12 | BFade. 50 | MPsaiz 32 | VKoo 98 | 2n3708/e 1o | 25c2028 ss [4™ 80P
18p; 15, 38p; 22 45p; 33, 47 50p; 100 5K—2M Single Gang Log& Lin  38p | 100V o\ (00 BC237/8 15 | BF256A 45 | MPSASS 30 | VN1OKM 70 | 2N3713 140 | 25C2029200 |, -
95p; 10V: 15, 22,26p; 33,47 50p; 100 5K —2M  Single Gang DP Switch 95p | 150n 180n 12p Bcoats 36 | BFoses 50 | MPSAse 30 | vNaeaF 86 | 2Na77i 17e | 2scee7s 170 | 100 »
80p; 8Y: 100 55p. SK_2M Double Gang 99 | 200m 290m 100 3078 15 | BF267/8 32 | MPSATO 40 | VNGGAF 110 | 2N3772 195 | 25C2091 85
e on Mo BC308 16 | BF253 40 | MPSUO2 58 | VN8BAF 120 | 2N3773 210 | 25C2314 86
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS o X 268 8318 80 | BF275 55 | MPsugs 80 | vNBaAF 120 | 2Nag19  3s | 28C2166 108
100V: 1nF, 2,4,4nF, 10 8p; 15nF, 22n, 025W log and linear values 60mm 680N 30p CA3123E 165 | MG1455 50 | TL430C 90 = 8 LS244 2
! ; _ 7481 140 74368 85 5
30n, 40n, 47n 7p; 56n, 100n, 200n 9p; | 5K S00K  single gang 80p | 1uF 34p2u2 S0P st "9 | MCiase 35 ITisor 110 | 7as2  100| 74376 116 | 508 48 | L3245 280
50V: 470nF 12p. Graduated Bezels for above 45p CA3140 55 | MCi463 300 | TL509 110 | 7483 125 74390 130 | Lso0g ng:g Hg
7484 14 15248 11
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS CAatso 95 | MCi4o4 804 | TLOGTCE 40| 7355 150 raseo 134 59 85| s2se 118
Range: 0.5pF to 10nF 4p. 15nF, 22nF 0.1W Miniature Vertical or 0{:’9’5 Caztez 450 | MCras6L 70 | TLosaCN  sa | 7488 30 | Ls2st B0
33nF, 47nF $p. 100nF/300V 7p. | Horizontal 100R to 4M7 gp | Just phone your Cazigs 275 | MC1596 225 | TLOTICP 40 | 7490 35 | L3253 89
200nF/6V 8p. 0.25W Larger 100R 103M3 Horz  12p | Wacge the rost naigsew 175 | Mcisds 200 | LoTace 76 | 745t 18 | Cs2s7
- 0.25W Larger 200Rt04M7 Vertical 12 X 388 235 TLO74CN 150 | 7492
POLYSTYRENE CAPACITORS: ity ; P et O S s IG7108 8g0 | MCado2 75 | TLoBicP 35| 7403 78| 7achadtes | L5e0 i | 1Sk 78
10pF to 1nF 8p; 1.5nF to 12nF 10p. WS2716-.av 725 | ICL7107 975 | MC3404 50 | TLos2cP 80 | 7494 120 S,co45195 | LSz 28 | LS260
TMS$4047 100 | ICL7E11 99 | MC3403 o5 | Tiosace 75 | 7495 851 J,.c373240 | S22 25 | LS261. 150
SILVER MICA (Values in pF) TMS4164 395 | ICL7660 248 | MCa40a 85 | TLoBaCN 120 | 7496 V1S 7 2570048 | S22 78 | LS206 48
555 e TMSa416-2 595 | IGLBO3BCC 380 | MC3405 150 | TLosiCP 60 | 5497, 239 L5273 180
,33.47,68,82,10,12,15.18, 74100 170 | 74€922750 | 1S26 30
22, 27, 33, 39, 47, 50 56, 68, 75, 82 TMS4500  £14 | ICLB211A 750 | MC3422 00 | UA2240 120 [ 74104 70| 74C923645 | LSy 38 | LS275 380
127,33, 39, 47, 50. 56, 68, 75. 82, TMS4300 €14 | ICM7205A1150 | MC3423 80 | UA78540 230 | 74105 70 74C925775 | Ls2s 3o | LS278 78
85, 100. 120, 150. 180pF .. 15p each 256K | 2147 395 | 8228 270 | TMS4532-3 350 | ICM7207 475 | MCa442 00 | ULN2003 90 | 74107 45 Ls30 35 | LS280 185
200, 220, 250, 270, 300, 330, 360, oram | 2518 350 | 8236 00 | TMS5100 600 | ICM7215 1050 | MC3487 00 [ ULN2004 90 { 74109 75 Ls32 o2 |LS2e3 95
390, 470, 800, 800, 820 21p sach e | 2592 400 | 8243 §50 | TMS6a11 500 | ICM72t6AJ€22 | MC4016 00 | ULN2283 100 [ 74110 185 LSy 25| Ls290 88
100, 1200, 1800, 2200 30p each €! 25132 450 | 8250 £11 | TMSS914 895 [ 1CM7216C £22 | MF10 350 { ULN2803 190 [ 74111 80 sa7 25 | LS292
3300, 4700pF 80p 2564 00| 2514 1550 | TMs9927 €14 | (Gm7217A 750 | MFCsos0 75 |upcs7s  27s | 74112 179 Ls3s g0 | LS293 65
. 26501 75 | 8253 1 | M e | Ionrass” Tas | Misoa " 275 | Upcsosswars | 74118 175|800 70| (s 45 [323% 998
MINIATURE TRIMMERS Capacitors o0t e T | e £30 | cmisao s6o | NEsis 275 |upciisenzes | 14118 100|302 &9 |imz ss | 13 180
Ll
5 27O 22 2-25pF“, g—G5pF 2732-4 450 | B256AC  £36 | TMS9880 €20 | ICM7555 105 | NES29 225 | UPC1182 425 [ s 8 |Lsar 99 o
AT ; 2764-260 595 | 82575 700 | TMS9995 €12 | ICM7556 150 | NE531 140 | UPC1366 195 | 74121 80| gos 80 | 1228 991 5520 230
p; oF 36p. | z1ces 1008 | 253 S35 | uineoos 78 | LASsso 250 | NEsaak 228 | Xmazoe a7 ra1z2 10| g8 L9 821 Lsaze 3s0
- - 7128-250 UPD7007 725 | LA4031P 340 | NE544 200 | XRe207  4co | 74123 120
RESISTORS Carbon Film, miniature, Hi-Stab, 6%. “NEW" 256K ‘D" | B272 €25 | wp1691 €14 | LAd032 2985 | NE555 25 |xm2z211 575 | 74125 60 2?8 do|LS% 2 'ngﬁ ?3
RANGE  Val 198 100+ | PAMI1SONS £55 | 8279 S | WoiS9L  Bso | Chasce 390 | NEsss e |xmeie evs |31 89 5§ 50| (3¢ 53| Lsses 150
026W 202 — 10M E24  3p ps az42 875 | 8282 450 | z80CPU 25 325 | [A4422 320 | NE558 170 | xm2266 360 | 74132 80| S15 80 [ ise3 55 | LS326 2680
e S e B 3 ] | 4027 95 | 8283 450 | ZBOACPUAMS7S5 [ (C7130 320 [ NES6O 350 | ZN41a 80 | 74135 40| 520 40 | 1573 so | LS327 290
. P P 4116-200n 125 | 8284 550 | 780 CTC 285 | (C7120 300 | NE562B 410 | ZN419E 180 | 74141 105{ S22 874 Ls347 130
W 202 — 10M E12 6p 4p 4164-150n 495 | 8288 €11 | Z8002CPU 00 | LC7137 350 | NESB4 420 | zNa23E 130 | 74142 260 | S32 70 | (s75 50 | LS348 125
2% Metal Film 512 — 1M E24  6p 4p 4416-2 475 | 8748 €55 | ZBOACTC 335 | LF347 150 | NE585A 120 |zN424E 130 | 74143 280 | 537 70 | Ls76 30 | LS352 125
% Metal Film 510 — 1M E24  8p 6p 4532-3 250 | BT26A 99 | zsoBCPU £11 | LF351 70 | NE566 155 | ZNap5E 595 ;3}345 }gg S38 90 | Ls7a 4o | LS353 128
100+ arice applies 1o Resistors of each type not | 45324 250 | B127 150 | 280 DART 698 | LF353 90 |NEs6TV 140 |zna2ee 300 | 72142 (43| 340 45 [ Lses L5355 220
Pl - 4816-100ns 300 | BT3! 350 | z80A DART 820 | LF355 85 [ NES70 410 [ ZN427E €00 | 72125 145 | o4 s85 115 | L5356 2
5514 250 | BT95 90 | zsoe €11 | Urase o9 | NEa7e 400 |ZNaspe  aso | 241a3 1830 sea 45 )ises 75 | L3363 178
RESISTORS NETWORK S.I.L. 6116-150 625 | BT9TN 90 | zsooma 795 | (r3s7 110 | NEssa2 175 | ZNazoE 248 | ai8) oo | 2969 45 | Lseo Ls3gs T8
LS e K soa, 1K 2kz, aK7, | 81161120 575 | o602 220 | Z80ADMA 025 | LFaoB 485 | NES534A 180 | Znasa 200 | 74153 o | 4 L83 | LSl 130 = N
ommoned: (8 ping) 1000, 6801, akr, | BI85 120 378 | AeeLsaic 125 | sRo PO 325 |Lmio 325 |Ow3ss 780 | znioae 200 | 74154 190 | 2 93 | Lg%2 g2 0w e
10K, 47K, 100K  25p 6167-6 795 | AM26LS32A 125 | Z80A PIO 350 | (M301A 30 | RC4136D 60 | zN1040E ees | 74158 80 2??2 1;3 L993" 85| 5373 220
8 Commoned: (9 ping) 1500, 1800, 2700, 3300, 1K | 6264115 £28 | AM26LS33 150 | ZBOSIO-1 850 | LM307 45 | RC4558 80 | ZNA2adE o2s | 74156 oo | 8112 DG | LSS5 T8 s374 220
2K2, 4K7, 6KB, 10K, 22K 47K & 100K  26p. 5402 350 | AM7910 €32 | ZBOASIO €9 | LM30BT 5 |SseeB 225 Ta1s7 105 | 235 %0 | 1ot '88 | Lsars
6502CPU 355 | AY-3-1015 300 | zBOASIO-2 €9 |LM311 65 | SAB3209 425 4159 1951 S124 300 | Lorgy 58 | LS377 145
DIODES BRICGE 75 SERIES 6502A 545 | AY-5-1013 300 LM318N 175 | SAB3210 325 74181 125 | S132 110 | |S112 85 | LS378 120
RECTIFIERS 6503 350 | cOMB017 275 LM319 195 | SAB3271 485 74162 125 | 5133 80 | L3113 45 | LS379 1
07 6503 850 | COM8116 700 LM324A 75 | SAB4208 585 74183 125 | S134 80 | [S114 LS3s0 310
75107/8 6504 60Q | DMa131 275 LtM334Z 115 | SG3402 295 74164 155 | 5135 110 | (s122 7% | LSe382 310
75110 6504 250 550 | DPB303 450 LM335Z 135 | SL48O 350 74165 125} 5138 1 LS123 120 | LS384 475
75114/5 6505 850 | OPa304 350 | 555Cmos LM337 276 | SL6270CD 150 | 7400 80 | 74166 170| 5139 195 | 5124 1850 | LS385 330
7512172 6505 600 [ Ds3647 oo | 702 s [vm33s 40 |sn7eota 3so |7401 25 | 74167 5140 LS125 55 | L3386
75150 8220PIA 175 | DS3631N POA | 709CB pin 35 | LM3ss 84 | Sn7e227N 95 | 7402 25 | 74170 2151 S1s1 180 | 's126 55 [ L3330 110
75154 6522viA 340 | DSBBLS120 POA | 710 a8 | LMase 125 | Sn7ear7 470 | 7453 25 | 74173 193 | Sie3 182 [isiza 75 | L5393 120
75158 1! 6530 €11 | DSse2a 110 | 7418pin 16 |LM3se 80 | SN784BB 525 |7a05 15 | 72174 jap | S157 225 | 15133 eo | L3399 1
75159 8512RRIOT 850 | DSB830 198 | 747C14pin 70 | LM377 215 | SPe62g 350 |7406 189 | 74175 108 | S158 210 | 1S135 28 tﬁggﬁ :"°°
6545RTC 899 | DS8S31 125 | 74BC8pin 30 | LM379 495 | SPO25GAL 799 | 7407 190 [ 74176 108 | Sie3 300 | (5136 4s | 9298 183
G551ACIA 650 | DS8832 260 | 7358mpin 185 | LM38BO 120 | TA7120 140 (7408 30 [74177 105 | St74 280 | 15138 75 | 'S0 128
6592 oo | Esaea 800 | B10 158 | (M3g\N 175 | Tar204 150 (7409 25 (74178 125 | $176 320 115139 75 | 07
8592PC  £20 | ES385 €36 | 9a00Cs 375 | Lmasz 200 |TA7205 €0 | 7419 45 | 74178 125 | S1as 820 | L3145 122 | s4es 138
6800 220 | FD1s81 €15 | ADCOBOB 865 | Maaa 225 [TA7222 150 | 741} 30 174180 320 ] Siea 320 | Li4% 189 | LSes0 160
6802 275 | FD1771 £15 | AY-1-1320 225 LM386 110 | TA7310 125 | 7413 50 | 74182 15| S197 4 t§14$ }?0 LS540 145
6803 850 | FD1791 €22 | Ay-1-5050 99 | Lm3e7 135 | TAA621AX1208 | 7414 65 | 74184 170 | s201 250 LS123 “g LS541 145
6805 870 | FD1795 £28 | AY-1-5051 160 | LM389 145 | TAABB1A 190 [7416 150 | 74185 170 | 5225 525 | (5154 196 | LS624 150
vM18 DIt 6808 520 | HD26501 75 | Av-1-6720 210 | LM393 85 | Taa7O0 275 | 7417 74190 175 LS629 150
6809 650 | HD63AD3RPE14 | AY-3-1270 730 LM3394CH 385 | TAAS00 395 |7420
6810 175 | HMEB845SP 755 | AY-3-1350 350 | LMS5B 170 | TAB1042 110 |7421
0A202 ZENERS 6821 178 | iMsaoz ~ 380 | Av.a-8910 400 | LM725CN 300 | TAD10O 158 (7422
1N916 68821 220 | INSBOBON 1250 | Booklet for LM733 70 | TBA120S 70 | 7425
inazel 6840 a7s | Mci4ss 100 | Av-a-8910 400 | LM1458 35 | TBASOO 385 | 7426
N4 3/ Range: 2V7 to 8843 £12 | MC1489 100 | Ay-3-8812 500 LM1871 300 | TAB1042 110 | 7427
1\N48g4 38V 400mW 6845 850 | MC14411 675 | AY-5-1317A 630 LM1889 350 | TAD1OO 189 | 7428
4 8p each 68455 750 | MC14a12 725 | AY-5-1350 366 | LM2907 395 | TBA120S 70 |7430
1N4006/7 Range: 3V3 to €847 650 | MC3242° 590 | Caa011 130 [ Lm2017 325 | TBASZOQ 200 |7432
TN 33V 1.3W 6850 175 | MC3446 250 | Ca3p12 175 | LM3%go0 70 | TBAG90Q 350 |7433
1N540 15p each 6852 250 | mMCazare 315 | CA3o1a 275 | LMasosn 85 | TcAz20 350 | 7437
NoAoe BAl00v 60 | 6854 750 | MG3486 225 | CA3018 65 | LM3a11 185 | TCA270Q 350 {7440
1h5406 sagoOv 90 | 68B54 800 | MCass? 225 | CA3019 90 | LM3s1a 445 | 1CacBOA 220 7441
e T2Al00v 78 | 6859 e4 | M6a02 350 | Cazozo 210 | LM3@15 350 | TCAS40 175 |7442
1524 laas00v o8 | 6875 500 | MCeBA5 825 | CAZ023 210 |LM3916 350 | TCA965 180 |7443
9 1\/ 12AB00V 188 8035 600 | MC6848 825 | CA3028A 130 | LM13600 150 | TDA1004 350 |7444
leogv 3A200v 54 | BTio6 150 | BOBOA 425 | mMKasse-2M €7 | Ca303s 255 | LS7220 280 | TDA1008 310 (7445
2 Q 3A400v 56 | aT1i6  1so | 8085 £15 | MM52800 698 | CA3036 270 | M706B1 150 | TDA1010 235 7448
A/B00V BAI00V 80 | closp 38 | 80854 425 | MMs303 636 | Ca30a3 275 | MS1513L 230 | TDA1022 488 |744%
BA4DOV 69 TiCa4d 24 8088 £21 MM5307 1275 | CA3045 385 MS1515L 320 | TDA1024 115 | 7450
8AB00V 115 | TIC45 20 8123 160 | MM5387A 475 | CA3046 70 | MS1516L 475 | TDA1034 350 |7451
128100V 78 | micar 38 | 8131 475 | MM58174 875 | cas0as 220 | MB3712 200 | TDA1490 350 |7453
(TX-TTT LI 127400V 82 | 2N5062 a2 8154 £0 | MM74C922 420 | CA3059 325 | MB3756 440 | TDA2002 325 |7454
12A800v 136 | 2NS064 38 | 8185 950 | RO-3-2513L 850 | CA3075 213 | MC1204 250 | TDA2003 250 (7460
16A100V 103 | 2Na444  130- | 8156 700 | RO 325130 650 | GAI080E 75 | MC1301 90 | TDA2004 300 7470
BA102 s0 | 16A400V 81LS95 140 | SAAS050 875 | CA3081 180 | MC1303 6 | TDA2008 330 7472
881058 40 | 16A800V 140 | SFFaaes 800 | CAzoss 160 | MC1304P 260 | TDA2020 320 7373
BB106 40 | 25V500v 140 | SP0256 850 | CA3086 80 | MC1310P 150 | TDA2030 190 | 7475
BB109B 45 | 25AB00V 120 | SPO256AL2 950 | CA3089E 200 { MC1445 250 | TDBO791 420 | 7476
MVAM2 105 | T2800 €25 | 1co3101) €13 | caapg0AQ 375 | MC145106 895 | TL170 50 {7480
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slTCHES DIP SWITCHES VEROBOARD  0.1in E
TOSGLE A 250V (SPST) 4 way 65p; 6 way 80p; 8 way 858 | 2y 3 950 | Doy ooop IDC CONNECTORS el RECAS
5 10 way 1 .
S ‘e: way 125p (SPDT) 4 way 190p 2% x5 110p | varo Strip 95p PCB Plugs Female Female FSD Miniature, enclosed, PCB mount
g: x g% :;g: 5 ;‘i(h Igtch Hg‘adev Cgrd 60 x 46 x 35mm R o
SUB-MIN x PROTO DECs ns Ins ug  Edge 0-50mA ING E Changeaver
T oaaue ROTARY SWITCHES 3% x17 4200 | veroblock  480p’ St Angle Conct 0-100mA RL-91 205R Coil 12V DG, {10V5 to
onjoffl f5ee, {Adjustable Stop type) 4% x17 590p 500mA 195V, 10Aat30VDCor250VAC 195
SPDTc/over  84p | 1 pole/2 to 12 way, 2 pole/2 106 way. 3 pole/2 to $Dec LD 1 Oe000 185V 1048 GOr250VAC] 1959
SPDT centre off 85p 4 way, 4 pole/2 10 3 way s8p Pktof100pins  55p | Eurobreadboard O way 90p 99p 85p 120p 0-1mA
SPOT biased both p Spotface cutter 150p 590p l6way  130p 150p 110p ~— 0-5mA DOUBLE POLE Changeover, 8A 30V
v 105p Pin insertion u:‘:)l85 Bimboard1  $75p gg Wﬂ;’ :;:P ;gp :::p ;239 0-10mA DCor 250; AC
DPDT 6 ta 80| ROTARY: Mai P | Superstrip 582 wa p p P p 0-50mA RL:100 53R Coil, 6V DC (5V4 to 9V9) 190p]
DPDT contre B OTARY: Mains DP 250V 4 Amp on/off - 68p 13s0p | 34way 208p 236p 160p 320p | 0-100mA RALB-111 205R Coil, 12V DC (10V7 to
Cantrolof:8ap VERO WIRING 40 2
DPDT viased bolh IRING PEN way 20p 250p 180p 340p 0-500mA 19Vs) 195p)
ways 148p ROTARY: (Mak-& switch) + spoo! 380p DALO ETCH 50 way 235p 270p 200p 2395p 0.8A RLB-114 740R Coil, 24V DC {22V to
DPDT 3 positions Make a multiway switch. Shafting assembly gpare 3raol 5e RESlsr PEN 60Ny = - 230p) [49%5p 028 SIAT 200}
onvon/on 185p has adj stop. up to ombs 8p | Plussparetip 100p 0.25V
4-pole 2 way 220p 6 wafers (max 6 pole/12 way + DP Switch). 838(‘)/\/“20
Mechanism only 90 EURO CO TOR oD
SUIDE[280V: P | FERRICCHLORIDE | yLTRASONIC O/CUNNECTORS g ASTEC UHF MODULATORS
DPDT 14 14 1 |b bag Anhydrous TRANSDUCER Gold Flashed Female Socket Mgle Piug “VU" 490p each Standard 6MMz 375
4 185p + 50p p& Contacts Sttt Angle St Angie (2
DPDT1Ac/off 15p | WAFERS: {make before break) to fit the above LD doknz 478 pr Pne Pine  Bins P Wideband 8MHz 5509,
DPOT %A 13p switch mechanism. 1 pole/12 way, 2 pole/6 COPPER CLAD BOARDS DiNat617 CRYSTALS
way, 3 pole/4 way; 4 pole/3 way; 6p/2 Way 85p 31 way 170p — — 175p | 32768KHz 100
P?‘SHBUTEON 8a Mains DP 4A Switch to fit 45p Fibre  Single Double SREP. DIN4 1612 ;82&:2 235 BUZZERS
with 1O0mm Button Spacers 4p. Sc 8p. g i : 2x32A+8B 275 B 285
SPDT fatching 150p Gacers SPiscioenion. glass  sided sided  S/Speed S P320p220p285p [ 200KH 370 | mimature solidstatesV;9Va 12V TOp
DPDT latching 200p e @ = 2x32A+C 295p 340p 240p 300, 1MHz 275
SPDT moment 150p ROCKER SWITCHES SoXer 1008 128 [ e kel DINA1612 3 x 32 POOP | 1gosm 275 | PIEZO TRANSDUCERS PB2720 709
DPDT moment 200p ROCKER: 5A/250V SPST 28 EE e 225 1100 A+B+C 360p 385p 280p 395, 1.28MHz - 390
M- | ROCKER: 10A/250V SPDT u: ) et 16MHz 395
Ini Non Locking ROCKER: 10A/250V DPDT ¢/off 95p - 18MHz 515
PushtoMake 15p | ROCKER. 10A/250V DPST with neon B! DILL SOCKETS EDGELN 18432M 260 LOUDSPEAKERS
kel jaos with neo 5p Low Wire CONNECTORS DIL I?Ll;ziI l(’:lrnlgg) 2.0MHz 225 Miniature. 0.3W- 8
Prof Wrap N LE 24576M 200 2in, 3%in, 2%in, 3in 80p4
DIGITAST Switch THUMBWHEEL Mini front mounting switches spin 8p 28p | 26wy — 1ite | Tdpin 40p 90p | RIBBONCABLE | UL ZEC | 20 ig” es oo 800
Assorted Colours Decade Switch Module 275p tapin 10 35p | 2dZwey - 1800 | EED OB R Grey Color [ 3278M 150
75p each BC.D. Switch Module 298p 16pin  10p 42p | ZXEway  — 185p o LI 28p | 35794M 98
Mounting Cheeks {per pair 75p 18pin  18p 52p 2x18 way 210p 175p 28 pin 200p 205p 12 o] ;g" wp 38864M 300
20pin  20p gOp | 222war 2i8p25ap [ 40pin 280 285 | 1A wey 2O SBR[ qomyz 150
JUMPER LEADS (Ribbon Cable Assembly) | 22 pin  22p 65p | 2550w Poh - 26 way 40p-esp | 4032MHz 290
e ed | (ongtn f4pin  16pn 24 pin 40 pin §g L 23: ;3: 2:28 way 190p — ZIF OiL 28 way S5p 8Op 4'4332?9M ?(osg
GAS/SMOKE 2q SGle ended DIP (Header Piug) Jumper “Opin  30p gop | 2woway 3105 — SOCKETS & way :g; :g: s60smAz] ag0 MONITORS
inches 145p 185p 240p 380p 2x36 way 360p — ) |
DETECTORS Double ended DIP {Header Plug) Jumper 2x40 way 380p — 24 pin seSp | 50 way 100p 138p | 180MHz 200 ” :
6 inches 85p 205p 300p 485p 28 pin 750p | 64 way 120p 160p g 135;},4 :1wo ® ZENITH -~ 12” Green, Hi
TGS812 or 12inches  198p 215p 315p 4sop| SIL SOCKET 0.1 Pitch 20 way gsp 40 pin 845p 524288M 390 figeolution Bongitar 75
24 inches 210p 235p 345p 540 Y .
lSsals 3inches  200p 3705 480p oo ANTEX SOLDERING IRONS . G1aamz a9 | ® MICROVITEC 1431 14
£6 h IDC Famale Header Socket Jumper Leads 36"| C15W 825p; [ cs17w 545p CONNECTORS 65536MHz 225 Colour RGB input Connecting
eac| & 9 18 25 g7
' 20 pin 26 pin 34 pin 40 pin[ C18W §50p; | XS25W 570p el s 7OMHz 150 cable inct £174
Single ended  160p  200p  260p 300p| Spare Bits 85p; | Elements  230p Msie YW WM 7i6BMHz 250 | @ KAGA 12" Med-res RGB
Doubleended 200p 370p 480p sSpsp| 'OMStand 175 | HesfShunt 39p | Sgiderwgs  sop 108p 160p 250p Tiazamuz 250 | Colour. Has flicker free charac-
Angle pl 768MHz 200 5 -
TRANSFORMERS VOLTAGE REGULATORS SOLDERCON piNs | PUBpina. 1308 1300 308D 355p | soMmx 150 ters. Ideal for BBC, Apple, VIC,
3-0-3V: 6:0-6V, 9.0-9Y, 12-0-12V, 150-15V @ jce7022° Plastic %:5'"9 Ideal for making SIL ;omalc 2‘32?32%.” g:g etc £196 (car £7)
100mA 98p e or DIL Sockets older lugs  105p 160p 200p 335p ® "
peb mounting Miniature, Split Bobbin ‘gx ;g?g ggn ;905 50p 100 pins 75p | Anglepins  t85p 215p 200p 440p ?é)gm:z f?‘; KAGA 12" As above but
VA 2x6V-025A 2x9V-0.15A 2x12V-0.12A: Ton Bz 45: 73?2 gg: 500 pins 350p | PCB pins 150p 180p 240p 420p | joou0E 208 Hi-Resolution  £259 (car £7)
VA BOVOSA 2:0v03n 2xioveeel | 18V 7818 ase 7915 s0p COVERS  8op 75p 7sp 9op | 10SMMz 250 | ® Connecting Lead for KAGA
2x15V-02A ' 280p F e [sop ;3;3 g: ALUMBOXES IDC 25 way ‘D Plug 385p; :%mni :?g -
Standard Spit Bobbin oo . 100mA TO82 Plastic package 2 x2x1” - 85p Y ug 385p; Socket 450p 12528M 300 | Carriage £7 Securicor
gv’gv 2;:“\”’“ 2OV-04A  2x12V-03A 5V 78LO5 30p 7905  SO0p R Joop 1330810
X15V-0.25A 250p X2 x 2%" 103p Y
12VA 2x4.5V1.3A 2X5V-1A 2X0V-06A; 2x12V- oY) 78OS ja0e = = 4x4x2" " 105p 25 way ‘D' CONNECTOR (RS232) Toome 330
0.5A; 2x16V-0.4K 2x20V-0.3A 345p (35 pap) ' SLos o —— = 4xd4x2n  120p Jumper Laad Cable Assembly 18OMHz 180
24VA: 2x6V-1.5A; 2x9V-1.2A; 2x12V-1A; 2x15V- 2V 7BL12  30p 79L12  S0p S5x4x1w’  @ep [ 18" long, Single end. Male 475p .
0.84 2x20V-0.8A 3850 (60p pEp) 18V 78L15  50p  79L1S 60p §x4x2%  120p 18" fong. Single end, Female 510p ]g’;ggmm }_;‘,8
SOVA: 2x6V-4A; 2xBV-2.5A 2x12V-2A 2x15V-1 54 | ICL7660 248p  TAASS0 50p | Sx2%x1ur 90p | 36" long, Double Ended M/M 995p | 200MHz 200 BROTHER HR15
2X20V-1,2A; 2X25V-1A; 2:X30V-0.8A 520p(60ppap | RCA194 376p  TDAa1412 150p Sx2%x2%" 130p | 36" iong Double Ended, F/F €10 | 240MH; 170
Specially wound for Multirail computer PSUs RC4195 180p  78HOS5+5V/5V550p §x4x2"  120p | 36" long, Double Ended, M/F 985p | 24.930MH2 325 PRINTER
S0VA: Outputs +5V/5A; +12V, +25V, —5V, LM309K 135p  78H12+12V/5A €x4x3" 150p 26 69M 150
—12vatta- 820p (60p p&p} 840p 7x5x3" 180p i i i
100VA: 2x12V-4A 2xI5V-3A  2x20v-35A | LM317K  250p  78HG+5Vto+25¢ | Bx6x3* 2108 AMPHENOL PLUGS S%iem 10 | Ahigh quality Daisy Wheel printer
2X25V-24; 2x30V-1.54; 2x50V-1A  965p (75p | LM3I7KP  asop  5A s85p | 10x4x3”  240p 10C  Solder | 356687m 240 | 2f the price of a Dot Matrix§
LM323K 450p  TOHG - 225V to 10x7x3”  275p | 24 way [EEE 475p  470p 480MHz 240 | Printer
P&P charge to be added over and above ournor- | LM337 175p  —24V,5A  @85p | 12x5x3* 280p | 36 way Centronix 450p 4750 1000MHz 285
mal postal charge LM723Var  30p 12x8x3"  298p | 24 wayFemale 525p  490p 1160MHz 300 Price £349
CcMOSs 4072 25 | 4536 275
b COMPUTER CORNER
0| o7 29]] asaa & OPTO SPECTRUM 32K UPGRADE
40“3 1” 25| 4076 68 | 4541 o5 | ELECTRONICS Upgrade your 16K Spectrum to full 48K with our
4002 28| 4077 25 | 4543 70 ® EPSON RX80 PRINTER: 100 CPS, 9 x9 matrix, dot addressable RAM Upgrade Kit. Very simple to fit. Fittin
4006 75| 4078 25 | 4544 150 LEDs with clips graphics condensed & double width printing, Normal, Italics & Elite Char., i 9
4007 25 | 4081 25 | 4548 40 | TIL209 10 Tractor Feed, Bidirectional, Logic seekin £ instructions supplied.
4008 8o | a082 25 | 4549 400 | TIL211 GAN 14 HECOISee X O e I 223 £18
4009 45 | 4085 80 | 4553 245 | TIL212 Yel 14 | ¢ RX80 F/T Epson Printer. As above but has b it ‘
4010 80 | 4086 80 | 4554 180 | TIL220 2 Red 12 o 1aC|Iltie: above but has both Tractor and Fnc;:);
4011 25 :ggg 1;3 4552 35 | 2 Green, Ysllow or £
4012 25 4551 55 1 A o ieti Y B
4013 60 :ggg ;g 4gg; 250 ovg? ?3'1 colour . ) 5:;:%&;{50%: :;gx; 91 x°1 1Tr'naac((r(|);. ‘rs]rre"sc;??m‘;zedNL?r?‘a?ﬁsi bg
4014 4 120 | R " g 2, LS
4015 :g 4096 100 | 4559 395 Gszfﬁ;?ow :g Elite Char. Super & Subscript Proportional spacing. ............. £319 SPECTRUM CENTRON'CS/ RS232
4016 40 | 4097 275 | 4560 180 | 0.2" Tri colo
Boiy &0 | a008 80 | 4561 104 | Rec/Greonivollow 85 | ° SEIKOSHA GP10OA. 10" Tractor Feed, B0 Colmn 30CPS, Normal and PRINTER INTERFACE
4018 80 | 4099 110 { 4562 380 | HiBrightnessRed 58 Ooubte width Char. Dot Res Graphics . ........ . T .E138 i i i
Hoto 82| 4160 85 | 4566 165 H@h_gﬁ Btk zr * It was the firstl It is still the best! )
orD % | a1 96 | 4568 250 | vei 88 | ° SEIKOSHA GP250X, 50 CPS, Normal & Double width & i Cde"r:;“’('."“ and BI-DIRECTIONAL RS-232 with full
4042 a3 | 4162 96 | 4569 175 | Flashing red height characters; RS232 & ics it G AELI
P &1 des g6l 42a> Sl reg re o5 ) g aracters; 3 Centronics interface standard . ... .. £179 * Obeys SPECTRUM LLiST and LPRINT,
4022 o7 | 4174 98 | 4580 255 | Square LEDs, Red, ¢ Printer Cable for our printers and BBCMICRO. ... ... ... ... £7 * Split-Speed Operation for RS-232.
4023 30| 4175 105 | 4581 125 | Green, Yellow 30 (Use it to communicate with the BBC MICRO or
4024 50 | 4192 105 | 4582 99 | Rectangie Stackabl ¢ TEX EPROM ERASER with a safety swit
4025 22| 4408 850 | 4583 100 | Lo2"? 3 safety switch ... . £30 OTHER PERIPHERALS)
4026 go | 4409 850 | 4584 60 | Red,Green or Yellow 18 ® SPAREUV lampbub.... ... ... ... ... c £8 g Intetiaceliiinteriace &) Microdtive compatible
4027 43 | 4410 725 | 4585 70 | Trangular LEDs — ” * Configuration program creates customised M/C driver
4028 a5 | 4411 750 | 4597 330 | Red 18 ¢ C12 COMPUTER GRADE CASSETTES in library cases . ..36p to suit your printer.
4029 75 ::12 gos 4599 155 | Green or yellow 22 * HI-RES screen dumps in 2 sizes on EPSON,
283? 133 4419 ' 233 :ggg? 2‘; 555234"53552,1?5 *  8%"&9%" Fan Fold paper (1000 sheets)......... .. €7 + 150p carr SIE'D!QSSHA sgm, SHINWA, M/;NNSSMAN TALL;, NEC,
. i !'Not
4032 70 | 4422 770 | 40098 42 | TIL32 Infra Red 52 AN, KAGA, etc. Thisis a STANDARD FEATURE!
4033 130 | 4435 850 | 40100 215 | TIi.78 Detector 55 . an extra
4034 146 | 4440 800 | 40101 130 | TiL3e 50 Callin atourshop for ation. Be before you buyorwrite * Compatible with TASWORD TWOQO and most pro-
4035 ~o | 4450 360 | 40102 140 | TIL100 75 In for our descriptive Micro Peripherals Leaflet tessional programs.
4451 350 | 40103 412 it
:gg‘; 1’:2 Taon 430 | 10104 1am ?:g"f;’;:” Red ‘2075 gomplete u;n mcé Software tape + manual  £29.95
4038 78 | 4500 395 | 40105 220 pecial Interface Cable £8
3039 280 | 4501 38 | 40106 80 ISOLATORS
4040 60 | 4502 80 | 40107 55 | 1LD74 145
4041 s7 | 4503 40 | 40108 325 | 1LQ74 275
4042 50 :ggg 3:9 40108 100 | TiLt11/2/4 70
4043 42 S | 40110 235 | LCT6 Darlingt 135
4044 s0 :ggg 120 :m 14 240 | 4N33 Photo F i DisC DRIVES
4045 110 5 0161 194 | Darlingt 131
4046 oo 4508 130 40163 75 oton g {BBC Compatible} BBC & MICROCOMPUTER &
4047 80 510 55 | 40174 75 | 7 Segment Displays
4048 55 | 4511 55 140175 75 | TIL312 .3° CA 1;0 . 3 50 ACCESSORIES
o s | 4512 (38 [aotel 220 |13z GG 120 gb;oo — Singte Cased with PSU, 40 track, 5% S/S 100K. ... €139
4050 3s 13 50 { 40182 80 | TIL321 5" CA 140 * 00 — Twin Cased with PSU, 40 Track 5% $/S 200K. . £245 Model A £299 Model B £399 (i
4 4514 115 | 40192 75 |7 - ¢ - ) ~ . G4 [Beo0es e 9 (incl VAT)
4gg; o | 515 115 | 40193 95 T:tggg/%occ 53 ; gg:gg ?'".gle Cased with PSL, 80 Track. 54" §/S200K... . £205 We stock the tull range of BBC Micro peripherals,
4053 8o | 4516 55 | 40194 70 | DL704 3" CC 128 — Twin Cased with PSU, 80 track 5%" S/S 400K ... £365 Hardware & Software like, Disc Drives (Top quality
4054 a5 | 4517 275 | 40195 75 {0L707 3" CA 125 | °  MITSUBISHI 5%, SLIM LINE DISC DRIVES o itsubishi), Di i i
4518 48 | 40244 7 Double Side - umana & Mitsubishi), Diskettes, Printers, printer,
4055 8s 98 | FND357 Red 120 8 d, Double Density, Track Density 96 TPI, Track to track
4056 85 :g;g gg 2852? :ge FND500 130 access time 3msec. Paper, Interface Cable, Dust Covers, Cassette
:gg; 1232 4521 115 | 40373 228 :g” 2332 g: ;eg ® MITSUBISHI Single Slimilne, 5% Cased with PSU. DSDD. 1 Recorder & Cassettes, Monitors, Connectors
ooe 35 | 4522 125 [a0a7a 220 |5 4 HedCA Tog Megabyte (400 K with BBC) ... .. e .g228 (Ready made Cables, Plugs & Sockets), Plotter
4061 500 | 4526 40 45106 688 | 3"+ 71GreenCA 150 ® MITSUBISHI Twin Slimline, 5% Cased with PSU. DSODD. 2 {Graphic Tablet) EPROM Programmer, Light Ki
4062 9286 :gg; gg orne LCD 3% Digits 496 Megabyte. (800 Kwith BBC)..... ........ ... .. ... . ..£425 Joysticks, Sideways ROM Bgoard' EFr;R(,)gM pEer;se,:’
4083 as LCD 4 Digits 530 o . . ' m
:ge‘; a5 2258 1:3 8253; 1:2 ;CP P Dig'és 825 54" DISKETTES (Lifetime Warranty) Machinecode ROM. The highly sophisticated Wat-
6 245 etlective Switch 170
4068 28 | 4531 130 | ORP61 88 | SLOTTED Optical ® 10 3M Diskettes Singls side Double density fords 16K BEEB DFS’ WORDW|$E' BEEB-CALC,
'§0g9) 25 | 4532 85 | BPX25 250 | Swilch similar to RS ® 10 3M Disk Software (Educational Application & Games)
prevs H ] ettes Double side Double density . "
4070 25 00 Talt\fazg ggo Comp.'s 195 BOOKs, etc, etc, Please send SAE for our descrip-
4071 25 5 N.B Carriage on Drives £7 securicor tion leaflet
o __E—
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electronics today international

BOOK SERVICE

Howtoorder: indicate the booksrequired byticking the boxes and send this page, together withyour payment, to: ETI Book Service,
Argus Specialist Publications Ltd, 1, Golden Square, London W1R 3AB. Make cheques payable to ET|I Book Service. Payment in
sterling only please All prices include P & P. Prices may be subject to change without notice.

BEGINNERS GUIDE

Beginner's Guide to Basic Programming Stephenson
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£ Prices inciude postage and packing
sh to pay by Access/Barciaycard. Piease debit my account.
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Plotting
Brother

rother have introduced a

plotter/printer which not
only functions as a portable type-
writer and printing calculator but
will also draw graphs. The BP30
Graph Writer features three type
sizes, four colours, a correction
buffer with a fifteen-character
LCD display and is expected to sell
for just under £180 inclusive.

The BP30 is essentially a plotter
which uses miniature pens to
‘draw’ its characters. Four pens,
red, green, blue and black, are

held in a circular carrier which
rotates to select the desired
colour. The carrier moves along
two paraliel bars to provide hori-
zontal movement while the roller
moves the paper up and down to
provide vertical movement. it is
because it draws in this way rather
than stamping pre-formed char-
acters as most typewriters do that
the BP30 is able to produce three
differenttype sizes, micro, normal
and jumbo, and can even print
vertically up and down the page as
well as across it in the normal
way.

Four buttons move the pen
carrier and the paper roller up,

down, left and right to select the
starting position and another but-
ton provides a choice of four dif-
ferent line spacings between text.
An LCD display above the key-
board shows the user which line
spacing, type size, print direction
(horizontal or vertical) and mode
have been selected and whether
capital shift has been engaged or
not, and also displays the last fif-
teen characters to be entered.

The BP30 has three text modes
plus the graph mode. In Non Print
mode no printing takes place and
the machine can be used as a four-
function calculator, the results
appearing on the display. In Direct
Print mode text is printed as it is
entered on the keyboard. In Cor-
rection Print mode, the fifteen-
character buffer is filled before
anything is transferred to the
paper, and errors spotted in the
display can be corrected before
printing using a cursor and insert
and delete keys.

When Graph is selected, the
display flashes up mesages invit-
ingyouto chooseagraphtypeand
then enter the appropriate data.
Eight graph options are offered
including shaded and unshaded
pie charts and bar charts and
single or multiple variable sets on
bar charts and line graphs, and up
to twelve variables can be dis-
played on each. When the data
has been entered, a test facility
allows the user to check the posi-
tion of the complete graph and if

‘necessary alter itbefore any marks

are made on the paper. The
machine automatically calculates
percentages and angles, etc from
the data given and presents the

results in several colours. :

ETthas had a BP30 on trial for the
last month or so and has had
enormous fun putting it through
its paces. The most common com-
plaint is that so potetnially ver-
satile a machine should surely be
equipped with an interface to
allow it to be used as a computer
printer. Brother wererather cagey
about this at the press launch but
hinted that an interfaceable ver-
sion mightbe offeredif there were
sufficientdemand. The machineis
slower than conventional tvoe-
writers as one might expect of a
plotter, but nonetheless managed
to keep up with the fastest of us in
all except the largest of its three
type sizes. Since the jumbo size is
unlikely to be used much except
for headings and the like, this
should not cause problems. The
BP30 cannot cope with paper of
varying thickness and should not
therefore be used on envelopes,
but otherwise worked well on ail
that we tried it on and produced a
pleasing end result. The only real
shortcoming we found was that
the pens did not write well on
greasy surfaces — we had to han-
dle paper with care before insert-
ing it because the BP30 would
often fail to print over areas which
hadbeenin contact with fingers, A
little more development work on
the pens themselves would not
80 amiss.

The BP30 measures 337 xs 266 x
67 mmand weighs 2.7 kgincluding
batteries. A mains adaptor is avail-
able as an extra. It will be available
from a number of high street
stores and the recommended price
is £179.95 including VAT.

Banshee
Siren

I n our September issue we
featured a versatile alarm sys-
tem which we called the “ETI
BANSHEEE ALARM”.

A. P. Besson of Hove, Sussex,
have pointed out that they are the
owners of the registered Trade
Mark “BANSHEE” which they use
on their range of electronic
alarm sounders.

Obviously we intended no con-
fusion by our article and have
agreed to draw to our readers’
attention the rights of A. P.
Besson in the registered Trade
Mark “BANSHEE”. The company
points outto us thatalthough their
productisintended mainly for use
by the Fire and Security Industry, it
is perfectly suitable for use by
amateurs and can be pruchased
directly from themselves.

If any reader is interested they
should contact Miss Jane Squires
at A. P, Besson, St. Josephs Close,
Hove, East Sussex BN3 7EZ, tel
0273-722651.

ETI OCTOBER 1984

An Interesting
Case?

I f you've got a problem with
moisture, petrol or some other
unwelcome liquid getting at a
piece of electronics, then a new
range of boxes from Boss Indus-
trial Mouldings could be the solu-
tion (sorry!). They now offer four
sizes of cases, from 40 by 52 by
75mm to 80 by 120 by 220mm,
which incorporate an oil and pet-
rol resistant neoprene gasket seal.

Also pictured are the new cases
which include internal PCB sup-
ports, but these are not water-
proof. For more information and
sales contact Boss Industrial
Mouldings, James Carter Road,
Mildenhall, Suffolk IP28 7DE, tel
0638 716101. incidentally, Boss say
that most of their products are
available in small order quan-
tities through their sister com-
pany, Bimsales; any that aren’t
available through Bimsales, Boss
will supply themselves direct to
the public.




-A.
N\ U

Price (€,
3] Tyoe 065
=TT 032

D Type 032 8D375 0.76|

i DIO Price (‘[; Bcgng o,ls BD410 0.68

RA 0. Xl 68

©) Tyl"w 012 QC307 0.‘0 BD434 0 4

Price 1 ] 7

BC c 8C30; 80436 0.
e, o% oy o2 | BCaa S 0S|
. ket A fuse and AC:n 003‘ :g::‘ g_j? g;g g:‘ 80‘3: :2
e e e 0 128K 038 | o 015 28 12japss 53
ock AW ey EnenILC) S5 3h 250V, Long AC132 g zeiliocus 122] 8ciz 0.12 | BO5O o

i , X
OLDER :V‘g‘hoav V;'l':"",::, total load dition to 35p normal AC‘::K g;: BC”; 0-;3 gCJG 0.1; gm 03
o 5.00 n indicator. in ad aC1 BCI1 0. C338 o 050910 ee

on .00 | neo v P&P) 25p n a 3.50. 2 s 2 | BC3S0 BDS5

rosnre ance et 1 Ry . ins P 405 10/E o ia s on s o3 0 o

RBO P esc 135110, Oori0p, | Amiex 18Wiron o0 | ree & A Main 151 el 042 1 0.2 8

- A 8 8. Antox ents 09s| ¢ 13, AC BC BC46 . BD699 0.

. o lange) oS ssero. 8.00/100) Antex elom = = AC152 [¥] BC1a1 030 547 012 5 238
W s :gﬁ'((e;f"'":,,‘,’ 1 ::ﬁn;. O each S0p'10 arexos Pl PLUGS 8 EACH 18 101 30 AC126 st crez 03 ggs.ag o1z gg,ug 210
a to 2 Rany nge) Antex i 78,00 AC 8c1 o, i & ol il
%W 2R2 2M2 (E1 o) (E24 ra = s g 9 1070 i7e 028 Q o8] Be 18| 8o
2W10R 1o 24 (£ 18k i 11 scked 4.80 re[0oz2jes o n liCozaxiBly 10 101805 AC 28 | 8C1 o3 ['acsse e lorre 054

8 . pa! v Metal ax Plug Kot 10/1 187K 0zs ¢ 8 008 550C 012 17 o
ZWnOnIZMa (R s . 275 | s Idersucker Flastic Coax Py 38 10350 | 4% 0| Ao % | BE 81 by
aMe . Sl0piece 28 | So A30\0100 iogleliunctic 18 100339 AC188 a. BC148 01 BCSS? 012 BF119 038
) on Rto 1M 1eces 5. Ante: ompiete Si tic Phon: .18 1 4.20 0.88 r8 0.09 027 0 40
RS0 Osschvaiua €12~ 10 ol 305 peces izo S RorComEeon 49.95 ;',:sggg,, : }8}3.23 110 ;c"ug 010 ggi‘?} 015 g;: §: o
e ! w b E
e S eech e Erd: e v el e ;,‘:ég:.:.'..omw;u'z° e e o3 | &C1s7 210 | 8E¥ 21s | arize "
Ya 10 enc e E12 — 1o 1M preces 25W d stend 134 0. win tal Mono f 10 10/ ‘A a2 3 8 L BF1 %
ot e ot ioniozmMaa T e Z o Blug ese! 19 101120 s lacrag 030 ocyes 158l g2 023
%W pack ch value E6 — 10R to e aror 2.5mm Plug Metal et SRR 3 042 BC120 030 e e i 023
ack S ea value plug a 5mm asis Soc i ) 10/2'T = 2 | BCzZ BF
AWoac G : 211 I—— i 535?;2%"#-“%:: Bas 8 e G- s scier 8% | sczri_ o | sFis oh
REWOUND Go values 25 e Mongichas TS 80p 2.10 69C " oY 34
in preforred 0.2 2 pt sain Mon, Chassis 10/ 3 BC1 0. BC13 0 BF159 0.23
OR Mble in pr d values 0.29 X 4 pin Mono RarB B /08 10/1.2! 210 170 012 13 034 oo 030
= R - Availfe preterre o values ar o ove | ¢ pin Yain na Piug - Hor g 0/1.38 10 | 8C &8s BF 1 :
10 10K~ Avenapiein peler oo e 0 Qap gt y ana Socxe! s 181 5p $101 8c1708 ol 5o 2y 1327091 or160 025
e A palEbe inpreing walee TONE Sie 0.64 4l ca il Gomneciors ider Piug6 210 8C171 010 B0131/8D 032 el e
nW"“‘;GmaZ?"‘ allable In D:d.,,.g values s for e Cltonre: 0.78 PP3 Baitery Connecto ay Spide o e e i daz 8”77 o
TW-04 1022K - Avi jable in ITTERS {5 s PPY Battery DS 4 W . ] i ool liso Sl
- 1RO - Aval SPL Aero K se 0o LEA| [ Aor 0. BD136 0. BF178 032
1w-t 10 22K W LOSS one Grea 1. WER o g oo % 038 B 32
17W-1R0 XIAL LO 00 Slicone o8 | po 84 48 | 8C 20 | BDY 38 | BF1 0. g
coA e 00 et spray .88 19 248 | aord 032 {ap138 | e 03
BLOCKS In Two e prstantc 076 OGUE oaM]|raons ozliBnise 238 | BE18C o2
TERMINAL 0.49 OﬂemThree 1= £2.40 Piastic el CATAL! OUSe o4 LA ee 8012 038 Br 181 022
e One Four Qui =£2.03 JExcel P uisher .80 t catal o."g. ot 068 182 olo9 e e 2 o)
"mp"g::y o gne in Five Qut= 40 Jilre Exting| - ur lates mplete r: Sp per 068 | B 7 C 009 | BD 45 051 | 8i 32
5-mn"2“, o.‘g One In Out = £3.¢ 6405 5 am w-for l:d with °°d price a' o 068 | ABo A S rou laF i o
10amp. 2way 0.4 One In Six CIAL 1460 Hea 72 | ‘cend no — pack |||u-""".' spec y . BC182 0. 80150A 0. BF185 008
P 1 0.90 SPE r 0. ages — tully R note, olop: 075 BorC 0.09 159 185 10
i M””'ME'ER oo sta SR lgfn&;"'ﬂ:u ”‘iﬁ«'ﬂ':'*“' it ¢ o010 Botes 045 18£154 o
= (20, 0, 1 Mon . s Incl torm E 1. or 0.08 65 0.80 10
U4324 30, 80, 60 900 Solda o °°°'t- order ITCH 20| AB N 2 { 801 Bf196 P
Russian e 12,3, ‘3-50 300, 5003‘000, (L/Gaug o sheets, o (G SWI — 2 BC183 0.1 80175 1.00 BF1ay 014
YC Volta 0.6, 5, 60, 150. , 600, nal P3| TOGOLE 12w o 175 B8orC 0.10 182 110 0.18
P S o8, a0, X Additio Rt e, 5:6:::&: 140 ?cﬂ“'- 010 23153 120 g::g 026
e o o3 Ba0 000,50 SPOT-3TAG— 2 3w X i AE o c 015 3 o:; ) o
AC 1ance: 02,5, s O TG . BC20 0. BD20Y 0. BF222 020
e nw'_'o o pabatters CLEK 0.67 208 0.09 202 0.80 16
0 4 24 0.
Sumniies it ’°°""?:1cl. ofp/p g o Bl G || R 020
Price £12.00 : 06 | As o1F oo 80227 043 | Br2a 020
i ‘ 0. 21 o 2 ° H 26
P BC BD2, BF24 [
VAT. . sp 43p 0.08 B or C 0.09 32 0.60 28
& e pen recorters 50p. ;29 010 ;‘-:2‘3 0.10 80%33 062 BF2::A g 74
P Ths - .nn°'.p.m-“ onl sa8p 80| 0.08 B 10 | 8D 63 | BF 2 24
= nd new 2 once o /A 14 = 28 | A or [} BD234 0. BF244C 0.2
"—T‘;owe“ - .28 fBra B eie oy 45,0,4_5“’3&'" 8 e g%‘ ac2‘gL 0 :2 80232 o':: BF245A 015
FU ountin sec upon e -0-8v 100 A (tor drvii a Aor o D23 by Foea 040
Panel M rgain [ 500my are igeal ver sock 052 7 2 |e 5 | 8
20mef oerg: 8-0-6v  sdaptors the UK sha o | BC23 0. 80237 0. BF256 032
20mm | Mounting VAT oin Europea ptors fit in BB1048 0.3 8C238 0.14 BD238 0.60 BF257 Price )
i s e o e i T 881058 06 | 8eoec L R 080 0.40
Garine - poder B o o, oora TV games sleciore % sy [aBose oz ecass ST ce ie) | Trpe 060
S roptos B 1ok 3/ aseote e T game i = g 1108 sagljisczst, 3 18 Prceli) Iy :
3 « . AB o 0 Type 0 1P32C 063
Graen- 13p 10/1.00 Yetea 132 cassette reco oc Current 500 o ac107 L [ ice (€] i oz T 72
Fenon 130 Y071 00 Voiess  [clren % o ] i o0 oy | e o.
h flow- 15A mia 1.50 100, A or Type A BYX36/1 0 A i
LID —80p euc Yef 3,10, 200« £ 0 per i£) 1/300 28 /300 47 | 1P 0
2v 5225 500, 0m/a 10. £4.5 Price 8T10 1 BYXa8, 0. c 52
Svand1 3 1,125,185, 250, 300, 5A 40 £1.60 per Tyoe 0.30 T101/500 135 X49/300 029 [ 1ipg 0.
o8 ver | TR ST s etatsa r adaptor or - V258 032 (@ lozroa 2 55 | BY 55/350 33 | Tipgga 060
SUSER e 100 A3 l00] s 200500 620 King: 45p pe - e g ooz B8YX 0. P47 0.88
¥ ) . ! 02/ 150 X55/600 118 | o
"“’""“MY' e 200 250,318, L stoge & Pac licat ary 2 BE 62 0.30 | BT 0 | BY 17600 P10 0.60
o5opA L1 6s, 111 ias.180 O s00mA e 001125, |0 srce o top %0 75 g2 30 {87106 1a0 [levss 042 [ 4 s e
su.ﬂa 850MmA £ Blow. 100, e:!*“’"oaoo'"“,(uv- 1000 ot aty 5 7 0.95 BF 263 030 Brine s avi) 080 | TE110 o
600, 7526'“'“0"":.25-3'5 ‘00.500,635 7.10,13. = Price et 065 BF270 026 BT109 128 1060 0.40 TIP3055 032
e e ara] Nt iy 85 | Type ! e 75 | g2yt ool a0 e 30 | Tisaa 040
B0GmAY, 1. AL1.00. R i 7 ECCH 075 | BT E122 0.
200m/ 63A88p /78 25C150 1.06 065 | geooa 032 Ti1e 160 % 04 Tis8s 025
128,160, 315.4.8, DIODES D . y C1678 ECC83 . e 0% |8 o2 | £n = & g o2
18.2.28 ZENER sstic V750 8 160 155 8 20 ECCB4 0.90 {ge 26 | 8T120 3 GETS o IS
W hos et 20 | 25€17 12 F323 02 21 120 JIGEP 011 | 11390 012
{RIDGES g :g,,.,u: Yo T l.zg ;sclgg‘-; 208 | ECCBS o gmg oz Sﬂ:«aggﬂ om0 'r,r{;oozz 020 | IS8t 012
G y 1.5W Flang y o "ga 25C 80 075 | gFa3 0 BT151 11 MEC40. 024 ZTX109 02
: 345 EC 338 o 13001 s ] 50 i =
) 7.5-75V €1 if) E 3 2SCy g 5 st 0.75 | BT15 MEO404 5 ALl g
20W stuo - . },sg Toaoa 3o e 258 EChoa 375 (B3ss e Brss o) |\MEta 1= el o8
Z 2 533 1.0! 0/2A 4.05 9 d 82 088 o I INaDO
ANZACH - 3 swe on B0 | Tonas 5 | 25C196 Yo | ECU BF367 o2 Jene L |t 198 07
AN240P 3.88 SN7665 N 0. 1.8 C2028 100 ECL86 065 371 038 |8 156 | m 60 | 1N4004 0
QQ .90 6660 0.80 3.90 | og, BF. U105 d J3000 0 0.07
ANZ14 f;: B 050 &00 2562078 o 20 3 graz2 o3 qu g0z 120 | M 20 08¢ | INacos e
2. . 402 45 0 Bl BU 26 | MUE o IN4148 0
3.30 3.20 3.10 290 F183 0.75 F457 038 124 128 £370 048 N
ey Sos ste0 SR s O, e 28 |[Gzs A PR o7 | INeaco o8
S AN 1es S I5aE oA 120 EHm 260 :“59 922 |BU1Z6 38y MUES20 o7 IN5402 018
o TazeA 1.80 80 | 235422 080 | € 069 (BESS 8% |auma 130 | a2 0.28 | nsa o
el radso 5.50 DA1002 5.0 | 2 C2314 150 | Fr3q 550 | BFR3S o2 Bu205 70! e 010 | N0 0.2
5.26 TA7193 1.80 TDA‘mA 2.80 | g 2335 279 | gras 2 a‘:m1 030 |8 20 e MM7 008 | IN3406 008
380 Tanirzp a%s [Toneon 30 | 25¢ o | Esoe 67 | 8FRd1 oafiiBnz0e 18310 008 | 570 058
252 Tamre Tias | 1oa1004r as0 as | B0 87 %8l RE) el A 2105 HiAs0 938 | 2nesr 033
2.52 TA7202P 1.88 TDA10355 4.30 30 [ Evaer 355 [ee 62 034 |BU2 /02 175 | OA 006 |2\ 06A 0.28
Tas Tarzosr 330 | jomoae ao0) &L EY500A Oes BFR 72 B0 165 o 15 | 7900 24
1.85 TAT208AP 3.27 :nA‘ 1708 3.52 0. 3 PCCBa 0.65 | gepgg 1.3. 5U327 ‘80 | OA2 5 0 1012 6 010
e TA7 2085 6‘58 JIDEYLS0 2'Do 38 C85 074 | grRao 2 38 | BUAD o "70 0A20: 2 70 | 2N 926G .22
2.28 Ta7210P 1.85 TDA1200 a7 1.90 PCcsg 0.35 | grtas 0 9 | 8U407 3 0C25 1 2N2!
0% Tzl 350 [ BAE 156 2% | #C 75 | BFT43 076 | Bunee L ] 153 | 2no0sa 056
Vss Tarasan T80 [ TomZEss B 1se 332 | pccias 125 | B, el o z80jltocas EAR (B 045
150 Tarse 20 Tomare o 120 RCEBO ] Fwad el Dy el 2 15 |liohos 010
250 Twsion 288 T0AL812 o) PCFB6 5% B 0.30 Buyssl! ossnoc 175 |2 3702 0.0
285, TATSION T ML a0 PCF200 ] e [jours: oo O [onare 010
1.50 TAT611AP 2.48 TDAZ02(, 2.78 £801 085 | B 024 |BY s ‘68 | OC 40 | 2N3
130 e’ a0 it 3a0 T | roo 120 32,’232 026 |avile 3.:g ok 072 gaoe o
1.18 TAASS0 1.99 TDA2521 3.50 IN 1K 10 tor 3 PCF806 0 BEX8 0 BY126 0.1 OCa4 0.58 NTTo1 o186
e e 3.50 TOA2523 2.70 P2b emAlOl PCL82 250 BEX86 028 BY127 0.18 ocas 050 R e
2.10 vMs“"'§ 2.85 3.80 Any 10 £27.5 PCLB3 090 BFX87 065 BY133 0.26 o 052 |2 g
2.30 TAAG11@1 3.90 3.80 L84 098 BFX8S o Y135 0.44 72 068 2N39°69‘ e
0.25 1.70 3.50 PCLss 135 50 021 18 164 0.66 | OC 1 246 | Ing: @
o.88 2.8 2ls0 e ToesTa] 75 | BEYeC o M 087 oceL 220 { ngioy 0’69
558 Fe0 Ata0 RS0 135 By 2 40 |81 40 | OC2 2 85 | 5N6126 160
5.38 2.80 3.20 PD500 13 BFYS; o.’o BY182 0. 2 0c2°ﬂ 0 o %
840 1.20 2.98 PFL200 1.50 BFYS7 0. BY184 0.7; ORP12 150 {5 = %
2.30 1.00 2.98 g0 PL33 145 1 6Fvao 134 8Y187 4TS R20088 152 |50 173y i
1,88 1.20 230 ] 3% 085 | BEvaos 0.20 BY189 044 R20108 040 1251 2 |
1.85 1.32 1.94 17"5 pins 15‘ l-’L81 075 BR100 044 Y198 047 HG1 S 1.40 25C 130, 0.84
a5 oy a0 | Pw hace congr i&50| b 2 065 | pvot 058 [Cvie o2y | SHors e 178 | o226 050
2.82 1.45 3.40 SDO'":.",on {ool £3. PLB: 075 | BR101 178 |8 206 024 | T, G3/400 ol e 092
—£5.00 119, 2,03 3.50 | Pin Wring Pen £3.59] pia3 00 {8 8 l8v. 7 25 | TA 45 | 2 1306 140
ALL +00 1.20 e g3es| PLAS 200 100 BY20 SasuTacs 045 ) 2C @ 2
i 50 7B SR 1201 8Rv3g S | e 026 |iTcas 08 130 27
" 832 o | 030 | S o i 355 |snvie 35 (Bviioid 020 | Ticds 7 |isciana s
o s 2 C557H 3% rrmren 508 395 | BAY 8Y21 i lIeas 00 Ibse ()
APPROVES 2 Tao | urceh BB PLio/s19 20185817 o2 Bveng oz CAT. o 048 28018
BRITIS| pes UsCs66 3 Dif to DI PLECS, 1801 8ss 8Y22 TIET IACT
SOCKETS 1.00 TBAS10Q 1.60 P575C2 1.10 in 0.08 88 240 | 0207 634 BY227 0.30 TIP30A 054
] 2.90 520/Q 1.30 | 1018C 2,90 e o PY: A %0 |85527 034 27 B o
gluas) IND A3 1Bas2or0, 140 | yoe 2sH 280 egroan o PYS00: 1902 e ol L
and 80 | Snreo2 N 2. 2 TBAS /0 32 | yeco: b =3 16 0mn O, i B 090 BSX20 o By2s8 02
8T P d . SN76033 1.1 "5‘5‘00 1.70 UPC103: o 4. 81 1apn o1e : i 170 BEXES 029 a1 .,
By Y [seo SreIoN tos Teaenod a0 uscIistn o | 18 P 0.21 oy 1751 88x76 094 |8 - add45;
BT Fug on Masn e Toassoco 1. becrican o 4 pin 0.23 Hers) 22 | 671008702 PL259 8 Please ac he
31N 1.80 \560C! 1163 1.80 | 5 .30 5G 2 BT tor i n ot
L wol  80p SHTGSIN | 110 Tea gﬁ‘m? e 25 s " L NCese Reducer ) Cl)“";m(‘,dﬂoid 1590 VAT e
Sooker ™ a0 =kl VP15 350 = SOZ36H - sandtofulls 18 then ad Access o
o =" — : BPC,”ON e = hrand new ¢ toallorde neyour 2lcome
Socker " e200 SRR U Creramy % NC SOR Plug ug tsarebr scified) telepho 1ost welc
Socket - 7808 urcr3srC a0 PLESE M, lcomponen Sl spt-“;j 21 or send/ lleges etc
1088 . UPC137| i 2. Allco 5othe lorde 16 colleges her copy
S iogs by UPC2002 RING. A niess sh/ posta sitiexs Spperc
der lug “eop E ng(u ash/y R ver ) 65
oo T505] 2000 wg'”xcﬂ ORD e/packing heque/ca e hoG N dgue — only 42,00
et 1080 ¥ - M3l stage ndc 18C ataloy Sat 9
Soierivgs . wor o = T1 0) 005| Either se ders tron 1984 cat: 0-500 Sa
cens’  ean al. T I'orders ur 1¢ , 9.00-
covens DE PT E (Otrnbt’r' OHICIZ: send tor ‘Oumm of mail A MonFri 9
|NG ( o= I not forget to ched by '(-lhop now Opr:
. TRAD Do HETebas 0 squ ft s
A o ¢ = Ail o AIL 100
M Itings = NEW RETAIL 1
[ e Street SY4 SE 565
h shire - 35
Hig shrop 763 Telex: 3
w en 1, 3 2
Tel:

10
ER 1984

TOBER

ETIOC



NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Tolerant
Buffers

onolithic Memories have

introduced four new eight-
bit buffers which are specifically
designed for use where system
noise is a problem. The buffers all
have Schmitt-trigger inputs to im-
prove their noise immunity and
the manufacturers claim that no
other buffers on the market have
this feature.

The SN54/74D$S310, SN54/
755340, SN54/74$341 and SN54/
745344 all possess tri-state outputs,
low current PNP inputs to reduce

loading and are pin-compatible
with the SN54/725210/240/241/
244 series. Operating on a five volt
supply, the ‘$310 and ‘5340 have a
maximum data to output delay of
15ns and a worst-case current
demand with outputs high of 80
maA, 50 mA typical, while the '$340
and ’$344 have a maximum delay
of 22 ns and a worst case demand
of 130 mA, 80 mA typical. Power
dissipation for the two groups of
devices is 250 mW and 400 mW
respectively.

The new buffers are available in
20-pin skinnydip plastic and
ceramic packages and are mar-
keted by Microlog Ltd, 1st Floor,
Elizabeth House, Duke Street,
Woking, Surrey GU21 5BA, tel
04862-66771.

Stereo TV
Sound

I n our March issue we reported
plans by the BBC to make
experimental television broad-
casts using digitally-encoded
stereo sound. Initial experiments
using the system, which employsa
digitally modulated second sound
carrier, had already been made
using the Wenvoe transmitter in
South Wales, and the next stage
was to be full transmission from
the Crystal Palace transmitter to
testthe compatibility of the system
with existing monophonic televi-
sion receivers. The BBC have now
told us that such a transmission
took place on May 24th when a
pop concert was broadcast after
official closedown. The pro-
gramme consisted of an analogue

video recording previously used
for a simulteneous television and
stereo radio transmission, and the
associated digital soundrecording
was replayed into the stereo
transmission  system  without
being converted into analogue
form. The BBC believe that this
was the first ‘all digital’ trans-
mission of stereo television sound
and say that they are now confi-
dentthatadigital systemis the best
way to obtain stereo from terres-
trial transmitters.

Consultation with the IBA, the
home office and industry aimed at
establishing a standard UK specifi-
cation is now well under way and
an early agreement is anticipated.
Meanwhile, the BBC plan to fur-
ther test the sysxtem by making
occasional broadcasts during nor-
mal programme hours.

BBC Engineering Information
Department, Broadcasting House,
London W1A 1AA, tel 01-927 5432.

Turboleds
Are Here

G eneral Instrument Lamps
have been appointedsole UK
and European agent for the new
range of Turboleds. These multi-
chip solid state lamps are available
in wire terminal form or with
midget flange, miniature bayonet
or miniature screw caps as plugin
replacements for incandescent
lamps. Red, Yellow and Green ver-
sionsin6V, 12V and 24V ratings can

be supplied and as a bridge rec-
tifier isincluded in the lamps, they
can be operated from AC or DC
supplies.

A major feature of Turboleds is
the metal shroud which acts both
asareflector and a heatradiator to
avoid excessive chip temperatures
which can cause the premature
failure of high light output LEDs.
Full details on the complete range
of Turboleds are available from
General Instrument lamps Ltd,
Beetons Way, Bury St Edmunds,
Suffolk IP32 6RA, tel 0284-62411.

Buffered
Delay Lines

shcroft Components  Ltd

have announced the RHT
series of buffered (active) delay
lines. These lumped constant
devices incorporate Schottky TTL
logic elements (equivalent to
74S04) in the input and output
terminals.

The modules can be used as TTL
elements with precisely fixed
delay time. Any change of delay
time due to temperature varia-
tions is minimised by using a delay
line whose coefficient is com-
plementary to that of the IC.

The seven types available cover
total delay times from 20 nano-
seconds to 250 nanoseconds with
corresponding delay times per tap
of 4ns to 50ns and rise times of 3 or
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4ns. All have 5 outputs available to
the user.

Significant PCBareasavings may
be achieved with the RHT series.
Their used can considerably sim-
plify the design of digital circuitry
and provide highly accurate pulse
timing. For further details con-
tact Ashcroft Components Ltd, 28
Somerford Road, Cirencester,
Gloucestershire GL7 1TW, tel
0285-67756.

When Is 32
Bits 32 Bits?

n page 23 we take a look at

Motorola’s 68020  32-bit
microprocessor. What is beyond
dispute is that this is a true 32-bit
microprocessor, with 32-bit archi-
tecture and 32-bitdata and address
busses. On this basis, and the fact
thatpre-production samples were
already in wide circulation with
equipment manufacturers, we
have accepted Motorola’s claim
that it is the first true 32-bit
microprocessor.,

However, the story doesn’tend
there. A number of other manu-
facturers have ‘true 32-bit’ mic-
roprocessors, and these include
Nat Semi, NCR and AT&T. Exactly
whowas thefirstand what‘true 32-
bit’ means will doubtless be cause
for much argument amongst
semi-conductor giants. And who
can blame them, with a market
worth an estimated $3.3 billion at
stake?

We here at ETI will be keeping a
watchful eye on thissquabble, and
will keep our readers informed.
Meanwhile, our advice to those of
you involved in this trade is to
keep your heads down!

® Looking for some education?
Then you might do worse than
contact ICS Publishing Company
(UK) Ltd who organise a number
of professional technical courses.
ICS Publishing Company (UK) Ltd,
3 Swan Court, Leatherhead, Sur-
rey KT22 8AD, tel 0372-379211.

@ Things still aren’t looking too
bright for the electrical industry.
Business information company
Dun & Bradstreet Ltd tell us that
company liquidations in the in-
dustry during the first six months
of 1984 totalled 388, a 2.9% in-
crease over the figure for the same
period last year. Bankruptcies
among firms, partnerships and

individuals totalled 62, a 58.9%
inrease over the figure for the first
half of 1983 but no worse than the
figure for the latter half of the
year.

®Tele-Production Tools have in-
troduced a solution which can be
used toretrieve components from
potted assemblies. Called Stironol,
the solution disintegrates epoxy
and polyester resins but will not
attack most metals in normal use
and is also non-toxic and non-
flammable. For details contact
Tele-Production Tools Ltd, Stiron
House, Electric Avenue, Westcliff-
on-Sea, Essex SS0 INW, tel 0702-‘
352719.
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Fully refurbished DIABLO/DRE series

DEé RKQOS, NOVA, TEXAS compatibie
Front load. Free stand or rack mount
Exchangeable type {via lid removal)
me3029 PSU unit for 2 drives

DIABLO/DRE 44-4000A/B 5+5 ex stock from

Call for detaiis or quotation.

EX STOCK INTEGRATED

OVER 100,000 ITEMS |cw| ; STILLIN § TOCK

Intel D8O8SAH-2 £25.00 D8271 £65.00
D8202 D8257-5 8255 D3002

2732 EPROM SPECIAL fully guaranteed
450ns £3.75, 350ns £4.00, 300ns €450 A

VE I3
=£250
r.

COOLING PANS
Keep your hot parts COOL and RELIABLE

with our range ot BRAND NEW professional
cooling tans.

ETRI 99XUO( Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
finger guard £9.95.

ULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW €£6.9:
BUHLER 69.11.22. 8:16 v DC micro
miniature reversible fan. Uses a brushiess
servo mator for extremely high air flow,
almast sitent running and guaranteed 10,000
hr lite. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 compiete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240 v
at £10.50. 1000’s of other tans Ex Stock.

Call for Details. Post'& Packing on ali fans £1.69

DUAL 5" DISK DRIVE

Current, quality, professional product of a
major computer company, COmprisin

2 x 40 track MPI or Shugart FULLY%BC
COMPATIBLE single sided drivesin a
compact, attractively styled, grey ABS
structured case with internal switched
mode PSU. The PSU was intended to drive
both drives and an intelligent Z80 controller
with over 70 ic's. The controller has been
removed feaving ample space and current
on the + -5, +12 and -12 supply for all

HARD DISK DRIVES

2.5 Mb disk drives

1000's of spares for S30, 4000, 3200, HAWK ex stock
Plus in house repair, refurbishing service.

K

HOT LINE DATA BASE

DISTELO

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains. _
ON LINE NOW - 300 baud, full d?lex CCITT tones. 8 bit

word, no parity 0 ’-6 9 ’888

£350.00
£295.00
£113.00

£99s.

FP1500 Heavy Duty 25 cps daisy wheel
RS232 interface, bi directional printers,
Brand New at £499.00

CALL FOR MORE DETAILS

UPER PRINTER SCOOP
CENTRONICS 739-2

The “Do Everything Printer” at a price that wilt
NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC

& s :
b _ ORIC, DRAGON etc. Superb print quatity with ful

7z o % in addressable graphics and 4 type mti.gus

' ;) HIGH DEFINITION internal %PORTIONAL SPACED

/ ) 4 MODE for WORD PROCESSOR applications. 80-132

columns, single sheet, sprocket or rofl 7 handling plus
much more. Available ONLY from DISPLAY ELECTRONICS
at the ridiculous price of OWLY £199.00 + VAT Complete with
'U full manual etc. Limited quantity -Humry while stocks last.
0 9 i, Options. intertace cabie (specify) tor BBC, ORIC,
g|9 b QL DRAGON or CENTRONICS 36 way plg €12 50, Spare ribbo
- £3.50 each BBC graphics screen dump utility program £8:60.

) Carriage and Ins. €10.00 + VA

SPECIAL 300 BAUD MODEM OFFER

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!!

Also availa

\

S

L T Wy

All in one quality computer
cabinet with integral switched
mode PSU, Mains filtering, and twin fan cooling.
QOriginally made for the famous DEC PDP8 computer
system coslting thousands of pounds. Made to run 24
hours per day the PSU is fully screened and wil! deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and ~15v
DC at 5 amps. The complete unit is tully enclosed with
removable top i, filtering, trip switch, ‘Power and 'Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good.but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that profe:
£49.95 + Carr. Dim 18"
Useabie area 16"w 10.
ilable LES

19"w. 16"d. 10.5"h. £19.95. Carriagk & insurance £9.50.

® Fuli remote control ©® Standard RS$232 serial intertace

your tuture expansion requirements.
Supplied tested with 90 day guarantee in
BRAND NEW condition with cable for BBC
micro. Ex Stock at only£239.30

+ £10.00 carr. Limited Quantity Only

GE TERMIPRINTER

A massive purchase of these desk top
printer -tarmmals enables us to'otter you
these quality 30 cps printers at a SUPER
LOW PRICE against therr original cost of
over £1000. Unit comprises of full QWERTY,
electronic keyboard and pnnter mech with
print face similar to correspondence quality

writer. Vanabie forms tractor unit
enables full width - up to 13.5" 120 column
paper, upper - fower case, standard RS232
serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet operation plus
many other features. upphe(f complete
with manual. Guaranteed working £130.00 or
uniasted £85.00, optional floor stand £12.50
Carr & Ins £10.00.

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
tor 24 hrs per day Units are made to the
CCITT tone spec. With R§232 1/0 levels via
a 25 way ‘D’ skt. Units are sold in a tested
and working condition with data Permission
may be required tor connection to PO lines.
MODEM 20-1 Compact unit 1o use with
MICRONET, PRESTEL or TELECOM GOLD
etc 2 wire uirect connect. 75 baud transmit
1200 baud receve Data /o via RS232 D
sockel. Guaranteed working with data £49, 95
MODEM 20-2 same as 20-1 bul 75 baud
receive 1200 baud transmit £{30.00
TRANSDATA 307 A 300 baud acoustic
coupler RS232 i/0 £95.00 brand new.C £4.50
NEW DSL2123 Multi Standard modem
| selectable V21 300-300 V23 75-1200,
V23 1200-75 full duplex. Or 1200- 1200 hait
| duplex modes. Fult auto anaswer via modem or
CPU. LED status indicators. CALL or ANS
modes Switchabie CCITT or BELL 103 &
202. Housed in ABS case size only 2.5" x 8.5"
X 9", £286.00 + VAT
For further data or details on other X STOCK
3 contact sales office.

Carriage on atl modems £10.00 + VAT.

a

® CCITT tone standards ® Built in test switching

® Supplied with tull data ® 240v Mains operation

® Modular construction ® 1 year tull guarantee

® Direct isolated connection ® Just 2 wires to comms. line

Order now — while stocks last. Carriage and Ins. £10.00

8" 19MB WINCHESTER DISK DRIVE

Made in the UK by a subsidiary of the World's largest disk drive manufacturer.
This BRAND NEW “end of line” unit offers an outstanding opportunity to add a
ASSIVE 19 mb of storage to your computer system. Superbly constructed

n a heavy die cast chassis the DRE 3100 utilises 3 x 8" plattens in a dust
free cavity. All drive functions are controlled by microprocessor electronics
using an INTEL 8035 cpu and TTL support logic. Data to the outside world 1s
via two comprehensive 8 bit TTL level bi directional data busses with full status
reporting for ease of intertacing. Many features such as Av. seek time 35 ms,
512 bytes per sector, +24,-24 and +5 v DC supply, plug in card system, and
compact size of approx. 19cm H x 21cm W and 42¢cm D etc, etc, make this item
a real snip.

Units are BRAND NEW and BOXED and sold at a FRACTION of original cost
- hence unguaranteed. Complete with 150 page manual, circuits and
lapplications guide.

ON LY £2 25.00 Carriage £10.00

Suitable power supply unit ~ sold ONLY with drive £39.95.
PROFESSIONAL KEYBOARD OFFER

An advanla%%o;us purchase of brand new surplus allows & great QWERTY, fult travel,
chassis ke rd Offer at tractions of thewr onginal costs.

ALPHAMERIC 7204/60 tuil ASCI) 60 key, upper, lower + control key, parallel TTL
output plus strobe. Dim 12" x 6" +5 & -12'DC_£39.50.

DEC LA34 Uncoded keyboard with 67 quality, GOLD, normatlty open switches on
standard X Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etC. pcb DIM 15" x 4.5"£24.98  Carriage on keyboards £3.00.

667% DISCOUNT =

COMPONENTS

EQUIPMENT
Due 1o our massive bulk purchasing programme which enables us 10 bring you the best possible
bargains, we have thousands of 1.C.'s, Transistors, Relays, Cap's. P.C.B. s, Sub-assembiies,
Swatches, etc. etc. surplus 10 our requirements, Because we don't have sufficient stocks of any
one Item 10 include i Our ads. we are packng all these items in1o the 'BARGAIN PARCEL OF A
LIFETIME . Thousands of components al-giveaway prices' Guaranteed 10 be worth
at least 3 mmes what you pay. Unbeatable vajue!! Sold by weight

® 300 baud full duplex ©® CALL, ANSWER and AUTO modes
NOW ONLY
£29.95

¥

2.5kis £4.25 + pp £1.25 6klis £5.90 + £1.80 <
10kis £10.25 + pp £2.25 20 kis £12.50 + £4.75

B8 PLUS VAT

1000's OF
BARGAINS
FOR CALLER

p

NTGEC

nal finish for only
ide 16" deep 10.5" high

h11.5°d !
S PSU, with FANS etc. Internal dim.

BUDGET RANGE Y
VIDEO MONITORS

At a price YOU can afford, our range of EX
EQUIPMENT video monitors defy
competition!! All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro. Even where MINOR screen
burns MAY exist - normat data displays are

unaffected.

1000's SOLD TO DATE
9” HITACHI very compact fully cased. dim.
2icmH x21cm W x 22¢m D. Blackfgg
white screen .95
12" KGM 320-321, high bandwidth input,
will display up to 132 columns x 25 lines.
Housed in anractiveruw en;:lo£s§g 95
brushed alloy case. B/W only L
GREEN screen£39.95
24” KGM large screen black & white
monitor fully enclosed in light alioy case.

Iodﬁzilys%rﬁlaoshops, clubs etc.

14” BRAND NEW Novex COLOUR type
NC1414-CL. Many exacting teatures such
as RGB TTL and composite video input,
GREEN TEXT key, infernal speaker and
audio amp. Even finished in BBC micro

matching colours. Fully guaranteed.
ONLY£199.00
Carriage and ins on ALL videos £10.00

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, tinear, 1.C's triacs,
diodes, bridge recs., efc elc. Al devices
uaranteed brand new tull spec. with manu-
acturers markings, fully guaranteed,
50+ £2.9% 100+ £8.18.
TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C's enables us 10 offer 100+ mixed
“mostly TTL" grab bags at a price which two
of three chips in the bag would nnormally
cost to buy. Fully guaranteed all 1.C.'s tull
spec. 100+ £6.90 200+ ££2.30 300+ £19.50

BX STOCK

DEC CORNER

BA11-MB 3.5" Box, PSU,LTC  £385.00
DH11-AD 16 x RS232 DMA

interface £2100.00
DLV11-J 4 x ElA interface £310.00
DUP11 Sych. Serial data ifo £650.00

DZ11-B 8 line R$232 mux board £650.00
LA36 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 serial interface

and buffer option £130.00
LAX34-AL LA34 tractor teed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram  £450.00

MS11-LD Unibus 256 kb Ram
MSC4804 Qbus (Equiv MSV11-L)
256 kb
PDP11/05 Cpu, Ram, i/o, etc.
PDP11/40 Cpu, 124k MMU
RT11 ver. 3B documentation kit
RKOS-J 2.5 Mb disk drives
KL8JA PDP 8 async i/o
MIBE PDP 8 Bootstrap option
VT50 VDU and Keyboard ~
current loop

£850.00

£175.00
£75.00

£175.00

1000’s of EX STOCK spares for DEC
PDP8, PDPBA, PDP11 systems &
peripherals. Call tor details. All types of
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

| i '. oo FLI O Allpricesqo(arefO(U. Ma'inlandbmdcashwimorderinndsStiﬂingPLU§vAT.Minimumordervalu 2.00.MinimumCredit

e ! :.“ 3 [ICH Cardorder£ £0.00. Minimum BONAFIDE account orders from Government depts., Schools, Universities and established companies

{ e o ﬁ £2€.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 930~ 5,30. Sat. 10.15- 530,
O We reserve the right to change prices and.specifications without notice. Trade, Bulk and Export enquines welcome.

_rC I:’I’Ti_":’l';ll\”’i"i:'_ 32 Biggin Way, Upper Norwood, Londonr SE19 3XF

I NI ™ yejephone 01-679 4414 Telex 27924

A
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30V-out
Function
Generator

T he new Jupiter 500 Function
Generator is claimed to be a
rugged, mains-operated instru-
ment offering features unique in
its price range. Both amplitude
and frequency are fully program-
mable by an external voltage and
an exceptionally high output of up
.to 30V peak-to-peak is available.

The frequency range of the
Jupiter 500 is 0.1Hz to 500kHz in 7
switched decade ranges with fine
frequency control. Sine, square,
triangle and TTL (30 loads) wave-
forms are selectable and an adjust-
able DC offset up to 15V can be
applied to the output.

The Jupiter 500is supplied witha
comprehensive instruction man-
ualand aspare fuse and sellsin the
UK at £110.00 (+ VAT). An illus-
trated colour data sheet is avail-
able from: Black Star Limited, 9A
Crown Street, St Ives, Hun-
tingdon, Cambs PE17 4EB, tel
0480-62440.

Fastest 32 x 8
Bipolar TTL
Prom?

onolithic Memories have

introduced what they claim
to be the industry’s fastest 32 x 8
bipolar, TTL programmable read-
only memory (PROM) device, the
53/63S081A.

The PROM has a guaranteed
access time of 15 ns and is 40% fas-
ter than present 32 x 8 bipolar TTL
PROMs. Power supply current of
the 63S081A is 125 mA maximum
and the output drive capability is

16 mA. ) )

Special on-chip circuitry and Ti-
W fuse links in the 635081A pro-
vided for pre-programming and
testing, ensuring high reliability
with programming yields of
greater than 98%. Other features
include PNP inputs for low input
current, three-state outputs and
full Schottky clamping. The de-
vices are available in both plastic
and ceramic 16-pin, dual-in-line
packages.

Further details on the 635018A
32x8 TTLPROMare available from
Monolithic Memories Limited,
Monolithic House, 1 Queens
Road, Farnborough, Hants GU14
6D), tel: 0252-517431.

Op-amp SOA
Restrictions
Eased?

T eledyne Philbrick say that
they’ve alleviated the safe
operating area restrictions and
secondary breakdown problems
suffered by virtually all power op-
amps with the introduction of
their TP1463. The 1463 is the third
in a series of high-speed FET input
power op-amps, and incorporates
aclass A-B complementory VMOS
output stage which is what is

claimed to make the difference.

The 1463 comes in an eight-pin
TO3 package, can operate on sup-
plies of +15V to +40V and cansup-
ply up to 1A (minimum). The slew
rate is 80V/us despite the internal
compensation for unity gain stab-
ility, and the gain-bandwidth pro-
duct is 7.5 MHz.

Potential applications for the
deviceinclude video yoke drivers,
distribution amplifiers, CRT dis-
plays and gyro and oscillator
drives forinductive and capacitive
loads. A deatiled preliminary data
sheet is available from MCP Elec-
tronics Ltd, 38 Rosemont Road,
Alperton, Wembley, Middlesex
HAO 4PE, tel 01-902 6146.

[ ] L] [ ]
Hi-fi Mains
Transformers
T hat every component in an
audio amplifier is capable of
degrading the performance is
without doubt. However, it is
debatable just how far one can go
in the other direction — selecting
‘hi-fi’ components for use
throughout the amplifier, not just
for the few ‘critical’ components.
The transformer manufac-
turers Avel Linburg Ltd have
entered the fray with the announ-
cement of a new range of toroidal
high-power transformers especi-
ally made for very high quality
audio. The range spans power out-
puts of between 500VA and 2kVA

and dual outputs of 60 to 70 VRMS
can be ordered. They can supply

transformers with two sets of
secondaries, asa compromise bet-
ween using two transformers for a
stereo amplifier and using just one
transformer to supply both
channels.

Avel-Linburg don’tsay whatitis
about their transformers that
makes them particularly suitable
for hi-fi, although they do claim
thatthey can tailor transformers to
suit designers’ electrical and
mechanical constraints, including
the lowest possible radiated noise
figures.

We must point out that audio-
enthusiast readers will be disap-
pointed unless they’re small
manufacturers — Avel Linburg
make it clear that these transfor-
mers are available only as ‘rela-
tively short production runs’, and
not as one-offs. Avel Linburg Ltd,
South Ockendon, Essex RM15
5TD, tel 0708-853444,

@Do you need an expensive in-
strument, but only for a short
time? Then you could hire rather
than buy. Microlease PLC of
Forbes House, Whitefriars Estate,
Tudor Road, Harrow, Middlesex
HA3 558 (tel 01-427 8822) will lease
for as short a period as one week,
and offer many instruments in-
cludingthe new Keithley 175 auto-
ranging data-logging DMM with
IEEE interface,
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@ The latest data books from
Hitachi can now be purchased
directly from Hitachi Electronic
Components (UK) Ltd, Hitec
House, 221/225 Station Road,
Harrow, Middlesex HA1 2XL, tel
01-861 1414. The most recent
additions to the data books avail-
able are the 1984 editions of the
microprocessor and memory data
books, details of which appear in
the new brochure from Hitachi.

@TheDecorative Lighting Associa-
tion have issued a warning about
an imported nightlight for child-
ren whichthey belive to be poten-
tially dangerous. The Glowlight
takes the form of an electrical plug
which fits directly into a 13A soc-
ket and then gives off light, but
there have been cases where the
plastic cover has become detached
and exposed the live mains con-
nections, Anyone who has such a

nightlight and has any doubts
aboutits safety should contact the
Director of the Assocation on 058-
84658.

@ Coutant Electronics Limited,
Kingsley Avenue, Ilfracombe,
Devon EX34 8ES (tel 0271-63781)
have published a short-form cata-
logue of switched mode, hybrid,
linear, DC-input and lab PSUs.

13



v HY-TE KELECTRONICS iN-CAR

VIDEO CB

(Phonic 6050) (Phonic MX7700) (Phonic SM504)

* 2 mag deck i/p
* 2linei/p £124.98 * 2 mag decki/p N o8 * Full headphone 544;90:’
* 1 mici/p pbp2.50 * switchable mic/ e monitor ndES
% 7 band graphic line i/p * 2 xlinei/p
* twin'vu meter , " * 5 band graphic * 2 xmagdecki/p =
* headphone * led vu meter * 1 xmici/p

monitor * cross-fade * twin vu meters
* mic over ride % separaterel o/p % mains operated i

(Howland & West MX950) (Howland & West MX850) - (Phonic EQ1005)

% sixmici/p's £65.98 5:?,23 * 5+5 equaliser

* stereo line i/p Php200 * 7 bands/channel bands £44.98

* headphone * 12db boost or S S led vu meters Php2.00
monitor £ | x tape monitor . L tape monitor

% stereo/mono sw : ¥ S button ‘- i Firiae meter level 2 e

% master fader % mains operated. controls m

* mains operated connections by . pea ’

phono plugs

(DEI Analog Echo Machine) (MC350 E Tape Echo) (Echo Microphone)
* BBD echo * used endless echo volume
system % loop lass control %
* mici/p * high&lowi/p echo on/off
* linei/p * high&lowo/p battery operated
* foot switch skt * echo balance 10ft cable f
% output attenuator control vinyl carrying §
* peak led ‘ % 300ms delay case
* foot switch skt
(Digital Sound Effects Unif (Cassette Recorder (Electronic Reverse)
for VIC20/64) ‘
£29.9
* over 30 effects £99.98 p.pu: * BBD delay £29.98
including % gun- DD AR * pre set levels system P80200
shot * bomb  drop * save led R g * mici/p
* organ % - - * simple operation 2" 1% linei/p
piano * machine * plugs direct into * battery operated
gun % plus  mains ViC20/64 * slide control
operation * tape counter * 95ms delay
(250W Power Amp)
(400W Power Amp) (700W Power Amp)
* 125w per chan-
nelinto4ohms % 20- % * 2 x200W &« SHz % 2 x 350W/channel %
20khz frequency re- to 30KHz + 1db fre- d into 4 ohms % 20Hz '
sponse % open & quency respon- to 20KHz frequency

Short circuit proof se % latest mosfet % response % cooling

% cannon i/p & o/p ‘ ! ! technology % twino/ l ' l |fan % cannon i/p+ l
* level control for i p meters % fully E o/p connec-
each channelx19” short circuit proof x tors % twin vu
rack mount 19” rack mount meters.

E\_—! FOR MAIL ORDER :
48 Dalston Lane, ALL OFFERS ARE SUBJECT TO AVAILABILITY

Lagdog ks TAKE ADVANTAGE
LI THE MUSIC MAKERS SE5HE
9.30am to 5 30pm Sat PRICE POLICY
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Handy
New Iron

\ new miniature soldering
iron, the Oryx M3, has been
introduced by Greenwood Elec-
tronics. Developed for light pro-
duction applications but equally
suited to the hobbyist market, itis
rated at 17 watts and has a normal
operating temperature of 380°C.
Ithas been ergonomically designed

and is perfectly balanced to give
the correct ‘feel’ to experienced
operators.

Supplied complete with a re-
placeable push-on tip and stain-
less steel storage hook, this new
Oryx iron is available in 12V, 110V
and 210/240V versions and the 12
volt iron is fitted with a cigar-
lighter plug for mobile work.
Greenwood Electronics, Portman
Road, Reading, Berks. RG3 1INE,
tel 0734-595844.

New
Oscilloscopes

evell Electronics have released
details of two new dual chan-
nel oscilloscopes that they supply.
The HM204-2 has a bandwidth of
DC to 20MHz (-3dB) and the
HM605 (pictured) has a band-
width of DC to 60MHz (-3dB).
These multi-function oscillo-
scopes have sensitivities of
1mV/cm to 50V/cm with a signal
delay line built in so that the
trigger edge of a waveform can be
viewed. A variable sweep delay
from 100ns to 1s enables detailed

signal analysis by expanding any
section of a waveform. The sweep
range is variable from 10ns/cm
(including x10 magnification) to
1.25s/cm for HM204-2 and from
5ns/cm to 2.5s/cm for HM605.

Both oscilloscopes have a built
in component tester for checking
electronic components individu-
ally orin circuitand a 1kHz/1MHz
square wave calibrator for probe
compensation and system checks.
A Z-modulation input is also
provided.

Levell offer free delivery in the
UK and discounts based on mixed
total order value. Levell Elec-
tronics Ltd, Moxon Street, Barnet,
Herts. EN5 55D, tel 01-449 5028.

Hullabaloo!

N ext time you go to the loo in
central London, you could
attract some attention! Let us
assure readers that this is ex-
tremely unlikely to occur, but if
one of the new-fangled automatic
public conveniences goes wrong
with you inside, it will automatic-
ally summon a repair man.

This is because the auto-loo has
a Dynamic Logic D1230 Microlog
located in its technical compart-
ment. This item will detect any
faults, and then report the fault via

the ordinary telephone network
to a master station. The master sta-
tion logs the call from this and
other loos in the area, and pre-
sents information to operators in
plain English. The master station is
also capable, if required, of ring-
ing up the service engineer direc-
tly, and, with additional equip-
ment installed, it can describe the
fault and location to the engineer.

Let us assure you that if you're
sittinginan auto-loo with thedoor
jammed and waiting for the en-
gineer to arrive, it should take the
engineer no more than four hours
to reach you!

@Semiconductor Supplies have
issued a sixteen page catalogue
and price list which covers their
range of cases, racks, connectors,
wiring systems, hand tools, PCB
accessories etc. The minimum
order chargeis £2.00 and copies of
the catalogue are obtainable upon
request from Semiconductor Sup-
plies international Ltd, Dawson
House, 128-130 Carshalton Road,
Sutton, Surrey SM1 4RS, tel 01-
643 1126.

@®Bradford and llkley Community
College is again running a course
for those wishing to take the Radio
Amateurs Examination. The course
begins in September, enrolment
will take place on September 11th,
and in addition to the basic course
there are also classes for existing
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‘B’ licence holders and for licen-
sees who wish to gain a more in-
depth knowledge of radjo topics.
Contact P. Nurse, Department of
Electrical & Electronic Engineer-
ing, Bradford & likley Community
College, Great Horton Road,
Bradford, West Yorkshire BD7
1AY, tel 0274-753111.

@They’re probably not the first to

launch a peripheral for the dratted
thing, but they’re the first we've
heard of: Cambridge Systems
Technology now make a Cen-
tronics interface for the much-
maligned Sinclair QL computer.
Contact Cambridge Systems
Technology, 30 Regent Street,
Cambridge CB2 1DB, tel 0223-
323302.

Eagle Test
Meter

E agle International have
launched a pocket size 312
digit LCD multimeter, model TS
350, which is available through all
leading electrical wholesalers at a
trade price of £21.95 (excluding
VAT). Pocket size, budget priced
analogue multimeters have long
been popular and Eagle now feel
the time is right to offer a similarly
convenientinstrument which can
offer digital sensitivity and

accuracy.

The TS 350 has 12 mm LCD dis-
play, auto zeroing and polarity
reversal. There are 13 measuring
ranges including 1,000 VDC, 500V
AC and 200mA DC. Mode and
range selection is by means of two
simple slide switches.

The meter comes complete with
shrouded, finger stop type safety
probe and as with all Eagle instru-
ments, it is covered by a two year
guarantee. Eagle International,
Precision Centre, Heather Park
Drive, Wembley, Middlesex, HA0
15U, tel 01-902 8832, ETI
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OFFICIAL DEALER

ACORN COMPUTER SYSTEMS:
BBC Mode! 8 Special offer ..
BBC Model B + Econet . .. £389 (a)
B88C Model 8 + DFS ... .. £409 (a)
B88C Model 8 + DFS + Econet ...... £450 (a)

UPGRADE KITS

.. £320 (a)

A to B Upgrade Kit ...... ... 75 {c}
DFSKit .... . €95 (c)
Econet Kit .£45(c)

Speech Upgrade Kit

ACORN ADDON PRODUCTS:
280 2nd Processor
6502 2nd Processor
Teletext Adaptor ..

£47 ()

01-208 1177 Tecunomanic Lin 01-208 1177

BBC Micro Computer System

BBC FIRMWARE:

1.2 Operating System Rom £7.50 (d).
BASIC I ROM ........ccccee. . £22.50 (d)
VIEW Word Processor Rom ....... £48.00 (c)
WordWise Word Processor Rom ..............
£34.00 (d)
BCPL ROM/DISC ... £86.00 (c)
Utliity ROMS:
Disc Doctor/Gremlin Debug ROM ..............
£28 ea (d)
EXMON/TOOLKITROM .............. £20 ea (d]

Printmaster (FX80)/GraphicsROM ..
£28 ea (d)

ULTRACALC spreadsheet ROM £69 ea (C)

COMMUNICATION ROMS:

DISC DRIVES

These drives, fitted with high quality slim line Japanese mechanisms are supplied in
attractive cases with BBC matching colour and come complete with data and power
Jeads, manual and formatting disc. The 40/80T switching is supplied as standard on
TEAC 80T drives. Single drives are suppliad with or without power supply. All dual drives
are supplied with integral switch mode power supply. TEAC & MITSUBISHI drives are
compatible for both single and double density operation. These drives can also be used
with any other micro with a Shuggart A400 interface.

1 x 100K TS55A (40T) TEAC £120(b) CS55A TEC with PSU ...
1 x 200K TS55E (40/80T) TEAC.. €160 (b) CS55E TEC with PSU.
1 x 400K TS55F (40/80T) TEAC.. .£198(b) CSS55F MIT. with PSU.
2 x 100K TD55A (40T) TEAC with PSU.. £300 (a)  40/80T Switch Module
2 x 200K TDS5E (40/80T) TEAC with PSU£380(a) 3" Hitachi 100K Drive
2 x 400K TDSSF (40/80T) TEAC with PSU£420 () TD55M (80T) Mitsubishi

DISCS & ACCESSORIES

The 3M discs with a life time warranty provide a reliable and error free performance at
economical prices. Floppiclene head cleaning kit is an ideal way to ensure optimum
performance of your drives.

|EEE Interface ..
Prestel Adaptor
RH Lightpen .....

Termi Emulator ..
Communicator
Commstar ....

... £28(d)
£59 (d).
£29 (d)

3” Maxell DS Disc £4.50 ea (d);
FLOPPICLENE Kit (20 disposable
discs) £14.50 (c);

Drive Cables: Single £6.50 Dual £8.50(d);
30/40 Disc Lockable Case £14.50 (c),
70/80 Disc Lockable Case £20(c).

MONITORS

A choice of high quality RGB and Monochrome monitors Is
available. The British made MICROVITEC Std/Med/Hi Res RGB
monitors which offer a consistent reliable performance are also
available in RGB/PAL/AUDIO versions. The KAGA RGB range
provides a similar performance in 12" screen format. Japanse
made SANYO and KAGA Hi Res green screen monltors provide
an ideal solution for high clarity 80 column text display. Ail
monitors are supplied with a lead suitable for BBC computer at
no extra charge.

MICROVITEC 14” RGB R

1431 Std Res £185 (a); 1431AP std Res PALJAudio £215 (a};
1451 Med Res £285 (a); 1441 Hi Res £399 (a);

2031 20" Std Res £380 (a); Plinth for 14" Monitors £8.50.
Microvitec Monitors with TTU/Linear Inputs also available.

KAGA VISION Il

Super Hi Res 12" RGB £358 (a);

Green Screens: KAGA 12G £1086 (a); SANYO DM8112CX £89 (a),
Swivel Stand for Kaga Green £22.50 (b),

BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d

3M DISCS in packs of 10

40T SSDD £16 (c); 40T DSDD £22 (c);
80T SSDD £24 (c); 80T DSDD £27 (c);
10 Disc Library Case £1.95 (C);

30 Disc Case £6 (c);

For detaiied specification on any of the BBC Firmware/Peripherals listed
here or information on our complete range please write to us.

PRINTERS

Our wide range of printers offer a choice of printer for every requirement at competitive prices. We have the full
EPSON range which sets the industry standards for reliability, flexibility and versatility. The new KAGA TAXAN
range provides the NLQ printin%fonts and other new exciting features. For those wanting the correspondence
quality printing we have the BROTHER and JUKI printers. To support our range of printers we also carry a wide
range of printer interfaces, accessories and consumables.

| ACCESSORIES

EPSON: RX80FT £240 (a); FX80 €325 EPSON Serial Interface: 8143 £35 (b); 8148 with 2K buffer
(a); FX 100 £480 (a): £50 (b).

KAGA TAXAN: KP 810 £269 (a); EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach
KP910 £369 (a); £37 (b); RX/FX80 Dust Cover £4.50 (d).

BROTHER: HR15 £350 (a); EP44 EPSON Ribbons: MX/RX/FX80 £6.50; MX/RX/FX100 £12.50

£199 (a): (d).
l JUKI 6100 £359 (a). JUKLI: Serial Interface £60 (a); Tractor Attach. £99 (a);
3 Col Graphics Plofter/Work Stn Sheet Feeder £199 (a); Ribbon £2.50 (a).
£480 (a) BROTHER HR15: Sheet Feed £199; Ribbons - Carbonor
3 Col Graphics Plotter only £270(a) Nylon £3; Muitistrike £5.50 (d); 2000 Sheets Fanfold with
Grafpad Graphics Tablet ... £120 (b) extra fine perf. 9.5” - £13.50; 15" £17.50 (b).
BBC Parallel Lead £8; Serial Lead £7 (d).

Package — £875 (a); ZEP100 ZBOCPU/64K RAM/CPN ROM &
PERFECT software package — €290 (a); Torch UNICOM
Communications Package — £161 (b). GRADUATE The card to
convert your BBC into an IBM PC. To be avaliabie early
September. Send for details.

ATTENTION

ALL PRICES EXCLUDE VAT
Please add carriage 500 unless
indicated as follows:

{a) £8 (b) £2.50 (c) £1.50 (d) £1.00

T'ME WARP Real Time Ciock/Calendar
for the BBC.

A low cost unit with built in battery back up
opens up numerous applications like electronic
dairy, display of time & date, document dating,
precise timing and control in scientific
experiments. Simply plugs into the user port.
Send for full details. ...t £29 + £2 p&p.

This printer sharer/buffer provides a simple way to upgrade
a muitiple computer system by providing greater utllisation
of avallable resources. The buffer offers a storage of 64K.
Data from three computers can be toaded into the buffer
which wiil continue accepting data until it is full. The butfer
will automatically switch from one computer to next as soon
as that computer has dumped all its data. The computer
then is avallable for other usaes. LED bargarph indicates
memory usage. Simple push button controf provides
REPEAT, PAUSE and RESET functions. Integral power
supply. £245 (a).

BUZZ BOX Full spec pocket sized with
Originate & Answer modes. BT Approved.
Confirms to CCITT V21 300/300 Baud
Battery/Mains powered £65 (b).

TELEMOD2 Full & Half duplex operation: BT
Approved: CCITT V23 slid: 1200/75 or 1200/1200
Baud operation, Mains powered £65 (D).
MINOR MIRACLES WS 2000 One package that
provides almost all international communi-
cation standards: CCITT V21/23, BELL
103/113/108/202, (BT Appr. exp) 300/300,
600/600, 1200175 & 75/1200 Baud. Mains

| oo st s mouso | PRINTER SHARER & BUFFER MODEMS . SOFTYN
RAM/ICPN ROM 2 x 400K Disc Drive and PERFECT software is low cost Intelligent

eprom programmer car
program 2716, 2516, 2532
2732, and with an adaptor
2564 and 2764. Displays 51:
byte page on TV — has &
serial and parallel 1/C
routines. Can be used as ar
ermulator, cassette interface

Softy I .. 2169.00(3
Adaptor for 2764/2564. £25.

powered £129 (b).

SMARTMOUTH The original speech

synthesis for the BBC: still the best. Attractively

UV ERASERS

UVAT Eraser with built-in timer and mains
indicator.

Built-in satety interlock to avoid accidental
exposure to the harmful UV rays.

It can handle up to 5 eproms at a time with an
average erasing time of about 20 mins. £59 +
£2 p&p.

UV1 as above but without the timer. £47 + €2

&p.
Fo?lndustrial Users, we offer UV140 & UV141
erasers with handling capacity of 14 eproms. |
UV141 has a buiit in timer. Bother offer full
built in safety features UV140 £61, UV141 €79,
p&p £2.50.

PRODUCTION PROGRAMMER

P8000

P8000 provides reliable gang
programming of up to
EPROMS simultaneously with

device sizes up to 16K x 8

bytes rail versions. Simple
menu driven operation ensure
easy eprom selection and
reliable programming in
minimum programming times.
£695 + £6 carriage.

EP8000

This CPU controlled Emulator
Programmer is a powerful tool
for both Eprom programming
and development work.
EP8000 can emulate and
program all eproms up to 8K
x 8 bytes, can be used as
stand alone unit for editing
and duplicating EPROMS, as
a slave programmer or as an

eprom emulator £695 (a).
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packaged self contained speech synthesiser CONNECTOR SYSTEMS i
with built in speaker and AUX socket. Allows LD CONNECTORS AMPHENOL g
creation of any English word with ease and R
economical memory usage. Simply plug into the (Speedblock Type) JUMPER LEADS CONNECTORS RIBBON
user port, simple §oftware means no peed for No of ;fsade, Recep- Edge 24" Ribbon Cable with Headers N e Earaiid] CABLE
ROMs. Supplied with software instructions and ways Plug taacslg Cigr‘x):. 14-pin 16-pin 24-pin 40-pin 50:32295 2% ron! © IBEEEE (grey/metre)
demoldevelopment programs. .... £37 + £2p&p. :;553 :205: ;23!; ; ::gs ;:gg ;ggs ?S:gg gigg 36-way socket Centronics Paraliel | :ga:;
24" Riboon Cable with Sockets | Solder£5.50 IDCE5.50 | 20-way
EPROMER Il PROGRAMMER = %3 }%3 3383 20-pin_ 28.pin 34-pin 40-pin | 24-way plugIEEE Solder£5 IDCea75 | 26-way 1
50 235p  200p  39%0p 1end 180p 200p 280p P 24-way socket IEEE Solder£5 1DCga.75 | 34-way
Our current version of the highly popular Eprom pro- s 2 ends 290p 370p 480p 525p PGB Mig Skt g::;
grammer is now being enhanced to provide more and Ribbon Cable with D Conn " g g
better facitities for easy programming by the user. The D co NN ECTO RS 25-way Male 500p Female 550p Any Pin 24 way Solder 600p 64-way :
software will maintain 1ts superiority over all currently No. of ways 36 way ZOC 650p
avallable simitar programmers. The range of eproms W 9 15 2 a7
handied has been widened, to include the aproms with ALE
lower programming voltage and eproms which can be Solder 80p 105p 160p 250p RS 232 JUMPERS EURO CONNECTORS EDGE CONNECTOI
gmgtr)ammed uz'rt\g':‘lgt‘)(rit:m go;\:'rol of alldqpe:atigns Angled 15?_.%JAEE 250p 365p 247 Single eéﬁsmvful 0) oo 2D|N ?312612 StPin 230 275 01" 0
as been moved to the keyboard. The screen display has Sl - X wa in ey - !
been improved to give more information. The screen ig'gdl::i :ggg ;?05: %‘: :4’3; %}v?'e",ﬂﬁ:gg:.imaie ‘.‘sggg 2% 32 wa; Ang Pin2758 320; g-(.?o‘f‘::Y(commom)re) 150p
editing facllities have also been modified to simplify the Hoods 80p 85p 90p 100p | 24” Male Male £a.50 |3 X 32 way St Pin  260p 300p| 2x312-way {vic 20) -
data entry. ! 10C 25-way plug 385p. Socket 450p. | 24" Male Female £9.50 | 3 x 32way Ang Pin375p 400p| 2x {8-way =
o P
il von G0l S gl DCSKALB ey | D@ g
s . 3 s y an + ov -way
proms, and alt but the 27256 in a single pass. TEXTOOL ZIF DIL HEADERS IDC Skt A+C 350p 2x 28-way (Spectrum)  200p
* The programmer wifl be supplied with integral power SOCKETS 24-pin £5.75 i Solder IDC | For2 x 32 way please specity| 2x3&way 250p
supply, and interfaces with the BBC via the tMHz bus. it 28-pin £8.00 40pinge7s | 14 pin 40p 100p | gpacing (A +B, I +C). sty 250
is fully puffered and complies with Acorn protocols. ____.__r——- 16 pin 50p 110p i Hee wa; sgg:
There is no power drain from the computer. DIL SWITCHES 24 pin 100p 150p TEST CLIPS. 1x 77-way . 400p
Piease talephone for further details. 48-way 1283 ?Oway }ggp Eg p[: gggp 2—2-Sp 14-pin 37?‘% £10 ;g-pin 400p| 2x50-way(S100conn) 800p
-Wa! -way pi -pin £10.
— - = 4 KL —y
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oo sercs AR I, LINEAR ICs COMPUTER COMPONENTS

74279  150p | 74LS295 140p

7400 40p | 74283 120p | 7415297 90OpP AD7S81 15 | L 80 SPO256AL2 B00P

7401 aop | 74285 350p | 7aLs298 110p ADCOBOB 1190p | LM391  180p | TA7i20  150p

7402 40p | 74290 140p | 74LS299 230p AM7310DCE32p A7130  180p TMS4500 £14 74C922 850p
AN103 " “200p | LM 150p TMS9901 500 74C923 850

7403 40p | 74293  140p | 7415321 400p AY-1-5050 120p e D

7404 s0p | 74298 225p | 7418323 asop AY:3-1270 LM7/ 50, A7222  180p | 802CE 850p | TMS9902 500p BAUD RATE

7405 40p | 74351 225p | 74LS324/624 AY-31350 380, 150p|2650a €12 | TMS0203 €25 ] CATS5027 €18 | 75114  160p [ENMEANALGEN

7406 50p | 74365A 100p 350p :{;g;gg:g i o fo2 1§g= 6502 400p | TMS9911 €18 | CRT5037 €18 | 75115 160p

7407 50p | 74366A 100p | 74LS348 250p Chibion 1008 | Chirs 2008 6502A 680p | TMS9914 €14 | CRT6545 €9 | 75121  140p [ MCi44t1 €9

7408 4op | 74367A 100p | 745352 150p Ca3028A 3 sop| 6800  200p | Z80PIO 300p | EFe364 €8 | 75122  140p | COMBI1E £8

7409 s0p | 74368A 100p | 74LS353 150p CA3G46 T 30p | TBA950 6802  300p | ZBOAPIO 350p | EF9365 €24 | 75150P 120p | 47028 730p

7410 40p | 74376  200p | 7415356 220p CA3080 3 e 300P | 5809 650p | Z80CTC 300p | EF9366 €24 | 75154 140p r-

7411 80p | 74390 125p | 74LS363 180p 80 X agop | 1€ 3500 [ 6809 €12 | Z80ACTC 350p | EF9367 €30 | 75159 220p (B

7412 40p | 74393 150p | 7415364 180p CAJ086 80 68B09 €12 | ZBODART 700p | MC6845 650p | 75161  350p | AY-3-1015P

7413 40p | 24490 3000 | 7415365 60p E9E 300 20p [ 68BOIE €18 | ZBOADART MC6845 SP 75162 400p 00,

7414 80p 74153664 60p caso: 4 9 FEG 68000-LB €48 850p 750p | 7536  150p | AY-5-1013P

7416 50p 7415367 ASOOP 500p | 68705-P3 £28 | ZBODMA 900p | MC6847 850p | 75451 T2p 300p

7417 50p 74183684 60p CA3140E 60, 86 800 8035 €12 | Z80ADMA £10 | SFFos364 £8 | 75452  72p | COMBO17 300p

7420 40p | 74L500 35p | 74LS373 120p sl o Doy 399P | 8039 €12 | z80ASIO0/1/2 | TMS9918 £30 | 75453  72p | IME402 380p

7421 6op | 741501 35p | 7415374 120p 8080A  450p ) 900p [ TMS9927 €18 | 75454  72p | TR1602 300p

7422 s0p | 741502 3sp | 74L8375 100p 600 M3900  BO| 300p | 8085A £18 TMS9928 €20 | 75480 150p

7423 s0p | 74L503 4op | 74LS377 180p Ca3188E 0op A2006  350p | 8086 €22 MEMORIES TMS9929 €18 | 75491 (LW | ZIFSKTS

7425  sop | 74504 4op | 7415378 150p %k 130 200 42020 320p | goss  £22 M \NTEREACE <3104

7426 s0p | 741505 40p | 7405379 140p 80p | D7002 POA 8748 €40 | 2016-150 600p 24pin  575p

7427 40p | 74LS08  35p | 74LS380 90p - M3 350p TMS1601 €12 | 2101 400p 28 pin  BOOP

7428 80p | 74LS09 as5p | 74LS393 200p D00 Tao0p. (13500 LO 78p| TMS9080 €12 | 2102  250p | AD556CJ 775p | 8795  120p | 40pin  97Sp

7430 40p | 74LS10  35p | 74LS395A140p p | Das0s . 300 (s 05| TMs99e5 €12 | 2107B  500p | ADS61J €20 | 8T96  120p vy p—

7432 s0p | 74LS11  35p | 74Ls399 170p B3 70p | WD55 £14.50 | 2111A35400p ( AD7581 £18 [ 8T97 1209

7433 60p | 741512  50p | 741445 180p HA1388 83730  400p | TLO 80 300p | 2112A-35300p | ADCOBOS1190p | 8798  120p | 6MHzUHF37%5p

7437 4sp | 74513  s0p | 74Ls465 220p p MCi31op 150 4Sp | 7804  400p | 2114-2L 500p | AM25510350p | 81LS95 220p | 8MHzUHF450p

7438 100p | 7aLS14  e0p | 7415466 150p 400 C1458 H Z80B  950p | 2114-4L 400p | AM25LS2521 811596 220p | Sound4 Vision

7439 80p | 74LS15 35p | 7418467 180p 1 2147 450p 350p | 81LS97 220p | 12MHz  £12

7440 sop | 74LS20  35p | 7418480 170p SUPPORT 4027-3 300p | AM250152538 811598  220p =

7441 120p | 74LS21  35p | 7415540 140p Iy S0 DEVICES 411815 800p 350p | B8LS120 400p CRYSTALS

7442a  80p | 74L822 35p | 74Lss41 140p UA22: 4116:20 175p | AM26LS31 9602  220p | 32768 KHz

7443A 120p | 74LS26  35p | 7aLseos 700p UAAY 2651 €12 | 41183 S00p 160p | 9636A  160p 100p

7444 120p | 74LS27  35p | 741S6101900p e 3242  BOOp | 4184-15 800p | AM26LS32 9637AP 180p | 100 KHz 400p

7445  120p | 74L528 35p | 74LS6121900p Y 3245  450p | 4164-20 450p 160p | 9638 160p | 200 KHz 400p

7446A 120p | 74LS30 35p | 7405624 150p ULN; 6520  300p | 4416-20 800p | D7002 480p | ZN425E8350p | Freqin MHz

74474 120p | 74LS32 100p | 7405626 350p ULN; 6522  400p | 453220 280p | DACBO-CB1-V ZN426E8 350p | 1.00 325p

7448 120p | 74LS33  35p | 74LS628 350p 6522A 580p | 4816AP-3478p £28 | ZN427E 600p { 18432 300p

7450 40p | 741837 35p | 7418628 300p 6532  850p | 5101/5501 DMB131 325p | ZN42BE8450p | 200 250p

7451 50p | 74LS38 50p | 74LS640 300p 6551 850p 450p DPB304 250p | ZN429E 210p | 245760(L210p

7453 80p | 741840  35p | 7415640-1 6821 160p | 5514  650p | DS3691 750p | ZN447E . 900p | 2.45760(S1275p

7454 s0p | 74L842  e5p 00p 68B21 250p | 5516 €10 | DSBB30 140p | ZN453CP300p | 25 250p

7460 75p | 741847 110p | 7415641 250p 6829 €12.50 | 6116R3 650p | DSB831 2662  250p

7470 eop | 741848 110p | 74Us642-1 6840  475p | 6116LR3800p | DSBB32 DISC 3276  150p

7472 ssp | 741851 asp 300p 68B40  600p | 6264-15 £35 | DSBB33 [LINGTINNLIN 35795

7473 s5p | 74LSs4  35p | 74.5643 250p 6850  160p | 6514-45 850p | DSBB3S ICs 400

7474 55p | 74LS55 35p | 74LS643-1 68850 250p | 6810  180p | DSsa3e 4194

7475 70p | 74LS73A 35p p 6852  250p | 74S189 225 | DSse3s 443

7476 sSp | 74LS74A 50p | 74LS644 350p 6854  850p | 74s289 226p | DS8BB0 4608

7480 8op | 74Ls75  S5p | 740S645 380p 68854 LF13201 48152

7481  180p | 74LS76A 50p | 740S645-1 6875 MC1458 5000

7482  120p | 74LS83A 75p 400p a154 MC1489 5068

7483A 120p | 74LSB5 100p | 7405668 120p 8155 €18 | 745188 180p | MC34a6 600

7484A  250p 741586 40p 7415669 100p 8156 £11 745287 220p MC3459 6144

7485  120p | 74LS90 60p | 74LS670 190p 8205  225p | 745288 180p | MC3470 700

7486 50p | 74L591 100p | 7415674 550p R m 8212 €11 | 745387 226p | MC3480 7.168

7489  300p | 741592 70p | 74LS682 6S50p 2N76ags S | SNA2aaE 8216 300p | 745473 475p | MC3486 800

7490A  @#5p | 741593  60p | 74aLSe84 850p 8224  300p | 745570 B50p | MC3487 8867

7491 70p | 7415958 100p | 7415687 550, 8226  300p MC4024 1000

7492A  @0p | 741596 100p 8228  300p MCd044 CHARACTER  JRBE

7493A  85p | 74LS107 S0p = 8243 €14 | 2516+5v 350p | MC14411900p WEANLINCLEN t070

7494 150p | 74L5109 Sop [ewERe VOLTAGE LU sos0  £18 | 251635 550p | MC14a12750p 11.00

7495A  70p | 74LS112 80p | 74502 REGULATORS CLOCK 82514 €18 | 2532 450p | mML922 400p | RO3-32513 12.00

7496 90p | 74LS113 sop AT MC6818P 400p | 8253C5 €18 | 253230 700p | ULN2001 130p | UC 750p | 1400

7497  250p | 74LS114 S50 MM58174AN 8255AC-5 2564 700p | ULN2003A LC. 700p | 14.318

74100 220p | 74LS122 100p 8500 €19 | 2708 400p 130p | DMsesed €12 | 14.756

74107  60p | 74LS123 190p MSM5832RS 8256 £25 | 2716+5v 350p | ULN2004A MC66760750p | 15.00

74109 7Sp | 74LS124/629 350p | 8257C5 £11 | 2716:35 550p 130p | sh7as2e2aN 1600

74110 90p 200p 8259C5 £11 | 2732 480p | ULN2068 290p 1000

74111 s8p | 7415125 e0p AT o271 £45 | 273242 800p | ULN2802 2%0p e

74116 220p | 74L8126 60p DECODER 275 €29 | 2732435550p | ULN2803 230p ENCOsERY

74118  200p | 74LS132 90p SAA5020 800p | 8279 €11 | 276425 @50p | ULN2804 200p

74119 300p 74L5133 50p
74120 180p 7415138 75p
74121 85p 7418138 75p
74122 100p 7408139 75p
74123 90p 74L8145 150p
74125 75p | 7405147 220p | 7457s  yoop 8 PIN 9p  22pin 22p 8pin 22pin 75p
74126 100p | 74L5148 220p | 74css  asop P Il 4pin 10p  24pin 24p wire wRaP  IREEIU 24pin 75p
74128 75p | 74LS151 BOp | 74ga¢ 180p SOCKETS BY A 11p 28 pin 26p SOCH Al 16 pin 28pn  100p

P 79105 455 | Sans030 700p | 8284 750p | 27126-25 €24 | 75107 120p | AY523761150p
300 SAAS041 g1 | 8288D €11 | 27128-30 €22 | 75108 120p | AY53600 750p
12V 100mA 78L12 30p 79L12 30| 8755A €24 | TMS2716700p | 75109 120

15V 100mA 78L15 :lo: 79L15 503 SARS050 900p P

116 00p
PX01000 £12

74132 60p | 74LS8153 80p | 745112 150p Fllod'n'?nlmu 18 pin 18p 40 pin 30p 1 18 pin 40 pin 130p
LM308| 145V 1 i
ez s | Tasistae | s o HEEET aa e mon _ies et N S
P P | 745114 120p 78HOSKC 5A5V 600p TIP30K p| 6A 50V 80p
74142 4bop | 74LS156 80P | 745124 Ss50p 78H12 TIP30C 2N2222A 25C1957 90p| 6A100V 100p
74143 480p | 74L5157 70p 745132 1209 TIP31A 2N2369A 25C1969 150p BA400V 120p
74144 460p | 74LS158 80P | 745133 100p AD161/2 45p| BFX30 4sp| TIP31C 2N2484 2502028 60p | 10A400v 200p

74145  140p | 74LS160A 90p | 745138 180p

LM3177 TO-220 1505 | BC107/8 18p| BFXBa/s 30p | -TIPI2A 2N2646 28C2029 200p | 25A400v 400p
74147 200p | 74LS161A 80P | 745139 180p 108

BC109C 20p| BFxs6/7 30p| TIP32C 2N2904/5 25C2078 180p

BC168C 18p| BFxss  30p | TIP33a 2N2906A 252335 200p

74148  160p | 74L5162A 90p | 745120 100

P M
S A e G snes me| TR Seel S el Sm e
74153 100p | 74LS165A130p | 149120 2008 TENGKC sa+vAR 708 35| Brvsz 30p 2N3053 3IN140  200p| Bpin 25p
74154  195p | 74LS166A190p | 745158 300: I8¢ ;:ﬁ:g 3530 BFY56  33p 5| 2N3054 3N1at  200p| 14pin  32p
74155 90p | 74LS168 200p | 745183 400p 78GUIC —VAR 2%0p BFYS0 20p 2N3055 3N201  200p) 16pin asp
74156  100p | 7415189 200p | 743180 €12 Svlgnechlngnnnulnou BRY39  45p 2N3442 18pin  40p
7ai5s agop | 7arSizaniaon | 74578 3900 2 S nshoimel] e SNoess 20 85| 5ann  eop
74160 120p | 74LS5174 80p ;:2:;2 ,’:3; 3908 BUi05 190p | TIP41C 2N3643/4 us 28pin  75p
74161 90p | 74LS175 80p | 745189 225p BU108  250p TIP42A 2N3702/3 18p 40 pin 160p
74162 120p | 7415181 225p | 745104 300p 540 BU109 225p | TIP42C 2N3704/5 16p
74163 120p | 74LS183 200p | 745195 300p BUI26  150p | TWPS4 2N3706/7 18p
74184  120p | 74L5190 100p | 745106 300p -} BU1BOA 120p | TIPSS 2N3708

BU205 200p TIP120 2N3773
gp TiL32 55p BU208 200p TiPt21 2N3819

74165 150p | 74LS181 100p | 745200 450
74166 150p | 74LS182 100p | 745201 szu:

74167  400p | 7418183 100p | 745225 e50p B T +44 BU406 145p | TIP122 2N3823
74170 250p | 74151944 90p | 745240 250p o Timit 138 BUX80 800p | TIP125 2N3866
74172 750p | 74151854 90p | 742241 300p 120p TiLico  75p 8UY69C TIP126 2N3302
74173 180p | 74LA196 100p | 745244 S0Op 100p E310 TIP142 2N3904 P
74174 120p | 74L8197 100p | 745251 300p MJa13 TIP147 2N3906 12AS00V 105p
74175  120p | 74LS221 120p | 745257 300p MJB02 TIP2955 2N4036 16A400V 220p
74176 150p | 74LS240 119p | 745558 300p MJ2501 TIP3055 2N4037 65 16A500V 130p

74177 1s0p | 74LS241 110p | 745260 100p MJ2955 TIS93 2N4123/4 1268000 -130p
74178 280p | 74LS242 100p | 745261 5 MJ3001 VN1OKM 2N4125/8 TIC206D 60p

74179 280p | 7405243 100p | 745502 MJa502 VNGBAF 2N4401/3 TIC226D  75p
74180 120p | 74LS244 110p | 745283 Q7. ) D 3t MJE340 60p VN8BAF 2N4427 90 TiC248D 110p
74181 380p | 7415246 225p | 745087 MJE2955 150p { ZTX108 2N4871 1N4006/7

74182  200p | 74LS247 120p | 745288 MJE3055 120p | ZTX300 2N5087 1N540172 THYRISTORS
74184  300p | 74LS248 120p | 745209 MPF102 ZTX452 2N5089 1N5403/4

741854 300p |74L5249 120p | 745209 i 0.125' o MPF103/4 ZTX500 2N5172 1N5404/5 :
74180  140op | 74LS251 80p | 74s373 MPF105 40p | 2TX502 2N5191 1N5404/7 BAGOOY ‘509
74191 140p |74LS5253 BOp | j4gare Tizitar 12p | Manta 1 MPSAOB 71x504 2Ns245 18920 Oy oop
74192 120p |74LS256 100p | 745387 225p elee B MPSA12 ZTx552 2N5401 18A100V 180p
74193 130p |74LS257A 80p | 743472 &75p 300p {02 NSBS881 MPSA13 ZTxE52 2N5459 BRIDGE 16A400V 160p
74104 140p |74LS258A 80p [742475 400n TiL220 Redtop | TiL3 800, MPSA20 ZTarsz 2N5460 SMGILENN Closo  4sp
74195 100p |74LS259 140p | 748475 as0p ne2 Ve ae® | i 140 MPSAd2 ZNEa7; 2R5485 LAWO0Y) INasab 1300
74196 140p |74LS260 80p {45570 esop Rectangular TIL728 40p MPSA4 2N698 2N5875 1A 100V 2 35 2 e
7aio7 1aop |7aLs261 1200 |733270 S50P (FoaRGY 30p 30 149 MPSASS 2N708A 238p| 2N5863 14400V N ke
74108  250p |74US266 90p |7a5eva soop MPSATO 2N708 2N6027 1A600V 2N5080" T130p
74199 2s0p |74LS273 150p pl, - P MPSAS3 2N918 2N6052 2A 50V 2ns0sl B2
74221 150p |74LS275 175p MPSUOS -2N930 2N6059 2A 100V 322

74251 150p |74LS279 90p [n5q 74C925 MPSUO7 2N1131/2 2NB107 2A 400V ZENERS
74259 190p |74LS280 200p | 5q4 MPSU45 2N1813  38p | 2N6247 3A200V -

74265 100p }74L5283 100p DISPLAYS BFR80/1  32p | MPSUBS 2N1711 2N6254 34600V 27v-33V
74273 228p |74LS280 110p D704 140p | BFRYE TIP29A 2N2102  70p | 2NB290 4A100V 95p
74276 3s0p |74L5292 $00p DL707Red 140p | BFX28  48p| TIP29C 2N2160 380p | 2SC1308 mou 4A400V 100

P

S~ - N PLEASE ADD 50p p&p & 15% VAT
TecnNoyaric Lo LEASE ADD 500 pép & 15%

AAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Orders from Government Depts. & Colleges etc. welcome.

SHOPS AT: 17 BURNLEY ROAD. LONDON NW10 Detailed Price Li
(Tek 01 208 1177 lines) Telen: 922800 © BTECTRIISE gyt Dmigica.

305 EDGWARE ROAD, LONDON W2 - Stock 1tems are normally by return of post.
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SIMPLE ECHO
UNIT

Are you a bathroom baritone or a cave contralto? Bring the same
. life to the living room and pzazz to the parlour with this simple
% echo unit. Design by Phil Walker.

o you sing in the bath? Go able microphone and amplifier
Don, admit it How much bet- and is equipped with an output
ter music sounds when there level control. To make things even
are a lot of hard, reflecting surfaces  simpler there is no on-off switch:
around to provide plenty of the unit switches on automatically
echoes, as you will know if you if when a jack plugis inserted into
you have ever listened to music in the output socket.
a concert hall. But when you move
from the concert hall or bathroom o
to a small room which has thick Circuit
curtains and soft, upholstered fur- The basic component in this
niture all of that rich, reverberant project is the spring line unit. It
sound is lost. If there is an echo in works as a mechanical delay line. A
such surroundings, it is unlikely to signal is fed into one of the drive
be from the opposite wall which coils which causes the springs to
will provide a single, strong echo vibrate. A short time later the vib-
rather than the multiple echoes rations reach the other end of the
which add so much to the sound. springs and cause a voltage to be
The ET! EZEKO (Easy-Echo, induced in the receive coil. In this
geddit?) is designed to help you particular unit there are two spr-
recapture some of that life and ings in parallel which naturally
richness when singing or playing in ~ have slightly different delay times.
acoustically dead surroundings. It's  This simulates the natural echo
a simple mechanical (spring-line) effect where sound would usually
echo unit which operates from a be reflected off of more than one
nine-volt battery and provides a surface. In addition, the vibrations
variable depth effect. It is in the springs do not traverse the
designed to be used with a suit- springs once and stop but are
19V
R10 >
. T
4%n NOTE. T
IC1 = LM386N 2
Q16 = BC184L
-
o
00T 2203,‘;1: ¢l L—"Cb
C8 Cc11 A |
- ‘:%1:1 mcs 680n  100u sk2
1000u] 10u
ng lggn
10k

. R24
100k

RV1 <
A7k <

C10 {INPUT OUTPUT

T10u T 47n

Fig. 1 Circuit diagram of the Ezeko
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reflected back and forth many
times, decaying slowly in
amplitude.

Due to the nature of the device
the spring exhibits a very uneven
frequency response. This is not

HOW IT WORKS

altogether a bad thing but some of
the major effects need sorting out.
The circuitry we have developed
to go with this project works in
two stages. The first operates
around the drive amplifier to boost

This is a simple circuit which can be
considered in four main parts. These
are: — input amplifier, spring driver,
spring output amplifier and output
mixer. Of these, the first and third are
vitually identical in operation. Each
consists of a two transistor direct
coupled amplifier whose overall gain is
controlled by feedback from the
emitter of the output device to the
base of the input device. The output
from this configuration is approx-
imately equal to the voltage generated
by the input current to the stage flow-
ing through the feedback resistor (R4
or R14) mulitiplied by the ratio of the
output transistor collector and emitter
resistors (R53/R6 or R15/R16). In the
case of the input amplifier the input
voltage is converted to an equivalent
current by R1. In the case of the spring
output amplifier it is virtually a current
anyway since the output coil is a fairly
high impedance but, being a induc
tance, the impedance seen by the
amplifier circuit is not constant with
frequency. To overcome this effect R11
is placed in series with the pick-up coil
and has the effect of flattening the fre-
quency response somewhat. It also has
the effect of damping the resonant
peak caused by the interaction bet-
ween C12 and the pick-up coil induc-
tance. The small value capacitors C3
and 14 are present to ensure the high-
frequency stability of the arrangement.

The second part of this project is
the spring driver. This is configured
around an IC power amplifier device,
the LM 386. This chip was specially
deigned with battery operation in mind
and needs few external components
for normal operation. In this project
we are using it to drive into a very

inductive load and a small value resis-
tor is put in series with the spring coil
to keep the load impedance from fall-
ing too low. C11 prevents the DC com-
ponent at the output of the chip from
appearing across the drive coil. C10
and R8 are normally included where
highly reactive loads are being driven
to help maintain stability.

The gain of the LM386 is set inter-
nally at x20 but by connecting suitable
components across pins 1 and 8 this
can be raised to about x200. For the
purposes of this project we require the
gain to be low up to about 200 Hz and
then rise. This is accomplished by con-
necting a suitable value of capacitance
across these pins calculated to pro-
duce the correct response with the
internal resistances on the chip.

The final part of the project is the
output mixer. This is a very simple
device but it was found necessary to
make it active rather than passive to
avoid unwanted feedback of signal
from the mixer input to the spring
driver input. The direct input signal is
taken from the master gain control
(RV1) to the mixer input via R19 and
C18. The echo signal goes via a simple
band pass network C15,C16,R17 to the
effect control (RV2) and thence via
R18 and C17 to the mixer input.

The mixer circuit is a simple com-
mon emitter amplifier. Because of the
feedback from the collector to the
base it has a low impedance which
effectively isolates the direct and echo
signal paths from each other. The total
current flowing in from the two inputs
is made to flow through R21 and the
resulting voltage appears at the collec-
tor of Q5. From here C19 couples it to
the output voltage socket.

ETI OCTOBER 1984
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the higher frequencies relative to
the lower frequencies. A single
capacitor C8 connected to IC1
does this and gives a response
which starts rising at about 200 Hz
and levels off again at 2 kHz. A
resistor is also included in series
with the drive coil to reduce the
low frequency loading effect on
the amplifier output caused by the
falling impedance of the drive coil.

The second stage of equalisa-
tion occurs after the output signal
has been amplified by the receiv-
ing amplifier and consists of a
passive shaping network before
the echo level control. The com-
bination of this and the driver
compensation with the spring line
response can never give a flat res-
ponse overall but the effect is
quite audible.

The rest of the circuit consists
of a pre-amplifier before the
overall level control RV1 and a
final mixer circuit to combine the
direct and delayed signals into the
output signal. An active circuit was
used here to reduce the amount of
signal leaking back to the input of
the spring driver amplifier causing
spurious feedback whistles. Fairly
extensive decoupling of the power
supply lines was found to be
necessary for battery operation
and this is provided by R7/C4, Cé
and R10/C22.

Construction

The construction of this pro-
ject is quite straightforward if the
usual care is taken over the com-
ponent polarity and placement
Do note that C13 and C14 are not
mounted the same way around as
the rest of the capacitors. The
orientation of the transistors and
1C should be followed carefully.
There are spaces for an extra resis-
tor and capacitor near C16 if you
wish to alter the frequency
response.

If you use the specified case
there should be plenty of room for
the components and a PP9 bat-
tery. In our prototype the PCB was
attached to the spring unit which
was then wedged and glued into
the case with foam rubber backing
pieces. If you have time it would
be a good idea to work out an
alternative which holds the battery
more securely but leaves it access
ible for replacement. The spring
line should be mounted on some-
thing to avoid microphony and
similar external noises being
coupled into the spring,

The wiring to the front panel
and spring unit should be done
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R1,17
R2,12
R3,13
R4,14,24
R5,15
R6,16
R7,10

R9
R11,18,19,20,21
R22,23

RV1,2

RESISTORS (YaW 5% carbon film)

PARTS LIST
8 0168 Tantalum
10k bead
68k C10,12 47n
33k C11,20 100 16V axial
100k electrolytic
3k9 C15 330n
1k0 C16 2n2
470R :
T0R SEMICONDUCTORS
5R6 Q1,2,3,4,5, BC1841
47k IC1 LM386N
3k3
47k log. pot. MISCELLANEOUS

CAPACITORS (ceramic or polyester

X1

short spring line
unit

PROJECT : Ezeko

with screened wire and if possible
as shown in the diagram. This
should avoid earth loops and other
unwanted effects. Take care with
the connections to SK2 as this is
the on/off switch as well as the
output socket. The 0V from the
PCB is connected via the screen of
the cable to the contact on the
socket which will touch the sleeve
of the plug. The core of the cable
from C19 connects to the tip
contact. The remaining core of the
cable from the +ve rail on the PCB
connects directly to the —ve bat-
tery clip, so make sure you leave
sufficient wire for this. On the
specified jack socket there is
another contact which is
positioned so that it is normally
unconnected but which connects
to the contact which touches the
sleeve of the plug when a jack is
inserted. To this extra contact a
length of wire must be connected
and taken to the —ve battery clip.
Thus when the jack plug is inser-
ted the battery is connected to the
circuit. When withdrawn the
power is turned off.

unless stated) SK1 mono % inch jack
un - " L, _____BUYLINES
,5,9,13,19 101 16V axial SK2 mono % inch jack
electrolytic socket with MAKE The spring line unit is available from
G,14 10p contact Maplin Electronic Supplies. The jack
4,21 100016V axial Case 281 x152 x 80 mm socket with the make contact and the
electrolytic see Buylines case are available from Electrovalue, |
C6 220016V axial B1 PP9 battery jack type S2/MNS and case PI-CASE |
electrolytic PCB; battery clips; knobs, foam rubber, FP4B. Thg PCB is available from our
C7,17,18 100n wire etc. PCB service.
T pnmmnns
L0
q Y +
ca3; f/ N .
'3 & %
E4 z El
g s'
1 J by éﬂ
2
ﬁ c ¢! % = -
s 2
CINE ‘ i
o
NIEE S 2 2o ;
| o iy 3 (4 [ = = 7 ] E %
g 3 o SPRING
© - A, % = o ar . ® LINE
bl b L e 2 Lk e
* SEE TEXT) RED SCREEN| i
BLUE! BLUE RED
SCREEN!  pony +
RED Bl
SCREEN. BUUE BATTERY"
Rval RVI
EFFECT: LEVEL:
INPUT ouTRUT .
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Fig. 2 Overlay diagram; note the provision for an extra resistor and capacitor (see “ Construction”).



ELECTRONIC SECURITY

ALM22 ALARM CONTROL UNIT )
This high performance module is used in
AUTROL professional alarm equipment. It will
enable you to assemble a sophisticated alarm
system at a very low price. it will support all
types of detection devices such as magnetic
contacts, pressure mats, ultrasonic or passive
infra red movement detectors. Screw terminals
are fitted for easy installation.

Just look at the advanced features! * Immediate
alarm circuit * Separate delayed access circuit
*independently adjustable entry and exit delays * Anti-faise alarm circuitry * 24 hour
tamper protection *Tamper protected wiring *Walk test facility *On board
courtesy buzzer *Bell shutdown timer * Auto reset option * Soak test faciiity *On
board 1 Amp fused power supply * Automatic standby battery charger * Extensive
i‘n;arference filtering. The unit requires 15-0-15 V. transformer, keyswitch, and LEDS
3).

READY BUILT AND TESTED £25.95 + VAT
SBM10 SELF ACTIVATING BELL MODULE

KS2. 2 position keyswitch for use with

Used in conjunction with the ALM22, this
module goes inside the external bell unit

ALM22. £3.38 + VAT
KS4. 4 position keyswitch for use with
ALM22. Allows upstairs to be switched
off at night. £5.70 + VAT
MT1. 15015 1 A, transformer for use
with ALM22, £3.45 + VAT
kgl W8. External bell box, red or white
R plastic coated. . £8.00 + VAT

CH1. Control unit housing, 18 SWG
hinged front door, size: 12”x9"x3" un-

Add 70p camage to all orders. Add 15% VAT to order tatal. {inc. carriage). Please allow 14 days for
delivery.

AUTROL LTD (Dept C)

Ten Acres, Foundry Lane, Loosley Row, Princes Rishorough, Bucks. HP17 ONY

POBox 11 Bishops Stortford

and monitors its feed wiring. Any tam- | 4
pering with the unit or its wiring will | 1163 £6.00 + VAT \
cause the bells to sound. B3. Rechargeable standby battery 12 V.
READY BUILT AND TESTED £5.95 + VAT | 1.9 AH. £9.45 + VAT
COMPREHENSIVE LITERATURE IS AVAILABLE ON ALL ITEMS
We supply a complete range of and equi from mag itches to !
ready buit sy Send for full

Tel. Factory: 084 44 7805 Literature: 0494 33171 (Mailing Agency)

Herts CM23 2XA Tel 0799 21489

BSR P256 TURNTABLE
P256 turntable chassis ® S shaped tone arm
@ Belt driven ® Aluminium platter @ Precision
calibrated counter balance ® Anti-skate (btas}
device) ® Damped cueing lever ® 240 volt AC
operation (Hz) ® Cut-out template supplied ®
Completely manual arm. This deck has a com-
pletely manual arm and is designed primarily

PIEZO ELECTRIC TWEETERS — MOTOROLA
Join the Piezo revolution. The low dynamic mass {no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion
level than ordinary dynamic tweeters. As a crossover is not required these
units can be added ta existing speaker systems of up to 100 watts (more 1f 2
put in series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETE

amp -

turntables, etc.

LARGE S.A.E.
For details of
disco mixers,
speakers, kits,
modules,
buglar atarms,

for disco and studio use where all the advan-
tages of a manual arm are required.
Price £33.60 each £2.50 P&P.

POWER AMPLIFIER MODULE

NEW OMP100 Mk.1i POWER AMPLIFIER
MODULE Power Amplifier Module complete
with integral heat sink. toroidal transformer
power supply and glass fibre p.c b. assembly.
Incoporates drive circuit to power a compat-
ible LED Vu meter. New improved specifi-
cation makes this amplifier ideal for P A,
Instrumental and Hi-Fi applications
SPECIFICATION

Output Power:— 110 watts R.M.S.
Loads:— Open and short circuit proof4/16
ohms.

Frequency Response: — 15Hz - 30KHz - 3d8
T.H.D.:— 0.01%.

READY BUILT

OMP100 Mk.II

S
Vu meter
New model.
Improved specification

S'N.R. {(Unweighted):— - 118d8 + 3 5dB
Sensitivity for Max Output:— 500mV at
OK.

1

Size — 360 X 115 X 72mm. Price — £31.99

;-52‘50 P&P. Vu Meter Price:— £8.50 + 50p
&P, ’

N ) : 15” 100 watt R.M.S. Impedance 8 ohms
MOS-FET MOS -FET VERSIONS AVAILABLE UP TO 300 W. R M_S. 50 oz. magnet, 2" aluminium voice coil. Res
HIGH SPEC. 100 Watt 300mm X 123mm X 60mm Price: £39.99 + £2 50 P&P Freq. 20 Hz. Freq. Resp. to 25KHz Sens
MODULES 200 Watt 300mm X 150mm X 100mm Price: £62.99 + £3.50 P&P. 97dB. Price: £34.00 each + £3.00 P&P
300 Watt 330mm X 147mm X 102mm Price: £79.99 + £4.50 P&P 12” 100 watt R.M.S. Impedance 8 ohms.

= pupmg 1 OBBY KITS. Proven designs including glass
) = A n A H A A
mF’)’//A\\"\\]([lI\WITE@ printed circuit board and high quality j
" components complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphone Range 100/300 metres 57 X 46 X 14ram {9 volt)
Price; £8.62 +75p P&P. -
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled,
professional performance. Range up to 3 miles 35 X 84 X 12mm
(12 volt) Price: £13.74 + 75p P&P.|
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded modulation
Receiver output operates relay with 2amp/240 volt contacts. Ideal for
many applications. Receiver 90 X 70 X 22mm (9/12 volt} Price:
£17.82. Transmitter 80 X 50 X 15mm (9/12 volt). Price: £11.27
P&P + 75p each. S.A.E for complete list.

Tr3n

B. K. ELEGTRONIGS

ETI1 OCTOBER 1984

* SAE for current lists. % O ficial orders welcome. % All prices include VAT, %

TYPE ‘A’ (KSN2036A) 3" round with protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.29 each +40p P3P.

TYPE ‘B’ (KSN1005A) 3'4" super horn. For general
purpose speakers, disco and P.A systems etc Price
£4.99 each + 40p P&P.

TYPE 'C’ (KSN6016A) 2” X 5" wide dispersion
horn. For quality Hi-fi systems and quality discos etc.
Price £5.99 each + 30p P&P.

TYPE ‘D’ {(KSN1025A) 2" X 8" wide dispersion
horn. Upper frequency response retained extending
down to mid range (2KHz) Suitable for high quality
Hi-fi systems and quahity discos Price £7.99 each
+40p P&P

TYPE ‘E’ (KSN1038A) 33," horn tweeter with
attractive silver finjsh trim. Suitable for Hi-fi monitor
systems etc. Price £4.99 sach + 40p P&P.

LOUDSPEAKERS POWER RANGE

THREE QUALITY POWER LOUD-
SPEAKERS (15”. 12" and 8" See ‘Photo).
ideal for bath Hi-Fi and Disco applications.
All units have attractive cast aluminium
{ground finish) fixing escutcheons. Specifi-
cations and Prices.

50 oz magnet. 2" aluminium voice coil. Res
Freq. 25Hz. Frea. Resp. to 4 KHz. Sens. 95dB
|Price: £26.00 each + £3.00 P&P.

8" 50 watt R.M.§. Impedance 8 ohms. 20
oz. magnet. 1'%” aluminium voice coil. Res
Freq. 40Hz. Freq Resp. to 6 KHz Sens 92dB
Black Cone. Price: £8.50 each. Also available
with black protective grille. Price: £10.50
each. P&P £1.50.

6.5kHz.. Sens. 98dB. Price £24.99 + £3 carriage
8 ohm. imp.. Res. Freq. 45HZ., Freq. Resp. 1o 14KHz. Price £24.99 + £3 carriage.

fixings in stock § AE

ales Counter. %«

UNIT 5, COMET WAY, SOUTHEND ON-SEA,
ESSEX SS2 6TR TEL 0702.527572

12" 86 watts R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2"
aluminium voice coil, aluminium centre dome, 8 ohm imp.. Res. Freq. 45Hz., Freq. Resp to

g
12 85 watt R.M.S. McCKENZIE C128STC (P.A., DISCO} 2" aluminium voice coil Twin cone.

156” 150 wattR.M.S. McKENZIE C15{BASS GUITAR, P.A.) 3" aluminiumvoice coil. Die cast
chassis. 8 ohm imp , Res. Freq. 40Hz., Freq Resp. to 4KHz. Price £49 + £4 carriage. Cabinets
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cortey

HARDWARE ing. Kit £24.95 p/p £1.50. Ready Built £34.95 p/p£1.50. Details SAE
SOFTWARE | LOGITEC FT50001 dot matrics printer 100cps, friction/tractor
£289 + VAT. Carriage £10. S.AE. leaflet plus print-out.
MDEX disc O/S + BASIC £95 PRESTEL monitors 6" green phosphor screen 12 digit keyboard
MDEX Professional Dev. Sys. £275 printer port, cassette port, keyboard port (for full gwerty keyboard)

CORTEX POWER-BASIC disc extensions £45 DISC DRIVE BONANZA
TEAC FD-55F 2 Height DSD 80 track/40 track, selectable atour

MDEX Languages new low price £199 + VAT, £8 carriage. Shinon % height 5% drive,

ASM FORTH PASCAL SPL QBASIC META 40 track, brand new, single sided, double density £140 + VAT.

Software to make the CORTEX gol Carriage £8. COMPETITION. We thank all our customers for pur-

chasing our Teac drive and as abonus we are now offering every 50th
disc drive to be sold will be sent totally FREE. The 1st winner is: Mr

Disc Drives | AP.white, Hertford, Huntingdon, Cambs, This offer is excluded from

80 track double-sided double-density £190 érage %r 8% bl.(l:yT?BSF)is o

o - DGE E 1" 56x56 wire wrap keyway at 30 £1.80 p/p

40 track Single lded double denSity £120 25p. 30x30 156 Gold 80p p/p 25p 1" 80x80 1£2.85 p/p 25p.
Twin 5” Cabinets with power supply £40.00 + VAT (providing a

E-BUS Floppy/Winchester Controller disc drive is purchased from us, if drives purchased elsewhgre

E-BUS 64/128 K/bytes DRAM card £50.00 + VAT).

E-BUS 9995 Processor card LS IC’s In Stock. Phone for prices.

80*24 Character video card Dual8” Drive Cabinets brand newbackpanelcutoutforfanetc...£25
Modem PCB containing uart LS XR2211CP, XR2206CP no data.
£3.95 p/p75p.

CORTEX tape 26way IDC Socket on short length of Ribbon Cable £1 p/p 20p.

Space Bugs, Pontoon, Small, Breakout, Micropede. KEY BOARD BONANZA. Brand new ASC!I coded single 5 volt rail,

each £6 Some with numeric key pad, some without £29.95p p/p £1.50p.

User Group!!! ‘Brainstem’ out NOW.

Please add VAT to all prices.

LB ELECTRONICS

SPEACH SYNTHESISER kit as in March/April Electronics & Comput-

Brand new and boxed £175 + VAT. Leaflet SAE.

Leaflets S.A.E.

Our businessis now expanded and we have computer showronms at
MICRO HOUSE, 416 DERBY ROAD, GREENFORD, MIDDLESEX
Tel: 01-575 2860. Many computer peripheral bargains on show.

We now stock the new Sanyo MBC550 £749 + VAT (single drive)
MBC555 £999 + VAT.(Twin drive) 128K standard expandabie to

SOUTHAMPTON
SO1 5AP
TEL: 0703 780084

MICRO PROCESSOR ENG LTD
21 HANLEY ROAD SHIRLEY

256K, with555 modei £ 1200 worth of software with this system
(i.e. WordStar, SpellStar, Mailmerge, ReportStar, etc..). Full
demonstrations available phone for S.A.E. New monitors, prin-
ters, disc drives, diskettes, paper, ribbons, etc, etc ... Supplied at
realistic prices. Please note our retail component shopis still in
operation at Hercies Road,

y LB ELECTRONICS
u,,__,_ 11 HERCIES ROAD, HILLINGDON m }

MIDDLESEX UB10 9 LS, ENGLAN

TEL: UXBRIDGE 55399

MASTER ELJi{c ‘ Bomcs NOW!

YOUR CAREER YOUR FUTURE..YOUR OWN BUSINESS YOUR HOBBY

THIS IS THE AGE OF ELECTRONICS'

the world's fastest growth industry...

Our new style course witl enable anyone to have a reat
understanding of electronics by a modern, practical

al method. No previous knowledge is required,
no matns, and an absolute minimum of theory

You learn by the practical way in easy steps, mastering
all the rssentials of your hobby or to start, or further,
o corver in electromics or as a setf-employed servicing
engimeer. All the traming can be carried out in the comfort
o! your own home and at your own pace
A tutor is available to whom you can
write personally at any time, for advice
or help during your work. A Certificate
is given at the end of every course.

and

You will do the tollowing:

@ Build o modern oscifloscope

@ Recoyise and handle current electtone
compaonents

@ Read, draw and understand citcuit thagrams

® Carry out 40 experiments an basic
electionic crcuits used in modern
equipment using the oscilloscope

@ Buihd and use digital ¢ Qe circurts
antd current sohid state “chips’

@ Luatn how ta test and service every type
ot vlectronic device used mndustry and
commerce taday. Servicing of radho, 1.V,
Hi Fi, VCR and microprocessor ‘computer
equipment

[cACC] British National Radio& Electronics School Reading Berks RGL 1BR

Please send your brochure without-any obligation to

[} COURSE IN ELECTRONICS
as described above

| am interested in:

NAME RADIO AMATEUR LICENCE I
MIC CESSORS
COLOU R ADDRESS e
I BROCHURE please state below '
i . ETI/10/842 BLOCK CAPS PLEASE onveierionets |
Post now to: Fmmmames] 0734 61516 OR
British National Radio& Electronics School Reading, Berks.RG1 1BR, ICACCI TSR35

(24 HR SERVICE)

ET! OCTOBER 19884



FEATURE

MC6802

One small piece of silicon — or a giant stride in technolog
new 32-bit micro from Motorola has some impressive-lookin
vital statistics. Phil Walker has been looking at the data to fin

if it lives up to expectations.

about 200,000 transistors and able to operate at

sustained rates of two to three MIPS (million
instructions per second) and burst rates of over 8
MIPS. With address and data busses both 32 bits
wide this gives it pretty awe-inspiring power.

The MC68120 is the latest addition to the 68000
family which includes the 16 bit MC6800 and the 8-
bit MC68008 used in the Sinclair QL As such, it has
been designed so that software written for the earliest
members of the family will run on it. This is necessary
these days as the investment in creating new software
is a major consideration when using a new device.

Another feature of great interest to the system
designer is that this device can use the currently avail-
able support devices in the 68000 family by the neat
trick of varying the effective data bus width according
to what type of device is being addressed. However,
the designer is not limited to the existing support
devices and there are at least'two other devices in the
pipeline, the MC68881 floating-point co-processor for

This monolithic monster is claimed to contain

Fco-Fcz2 (FUNTION CODES 22— cacHE conTROL
1PLO-IPL1
< INTERRUPT
A0-A31( ADDRESS BUS
INTERRUPT
X CONTROL
PEND
ATA BU!
$120 MC68020 BR
R S TSiZ1] MICROPROCESSOR [“Ba Bus
TRANSFE sle{<_____§l_Z_1_ S8 BG ARBITRATION
i BGACK CONTROL
£Cs =% _
D am— L AR
. =3 | ——— el
RMC lHALT o e
EXCEPTION
e BERR CONTROL
ASYNCHRONOUS ) . DS
BUS CONTROL RAW| CLK
. ERCT
DREN -
DSACKO Vee
DSACKT GND(8

Fig. 1. Signal groups in and out of the MC68020.
ETI OCTOBER 1984
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high level maths functions and the MC68851 paged
memory management unit to take care of allocation and
protection of the 4 gigabyte addressing range of the
MC68020.

The MC68020 is expected to find applications in
computer aided design, personal and business com-
puters, high performance colour graphics systems,
telecommunications and robotics. It obviously pro-
vides another attack on the mainframe and minicom-
puter fields although it will probably expand the
whole market rather than simply substitute for them.

The Inside Story

inside the unusual 1% inch square package with
its 114 pins there lurks a .375 by .350 inch slab of
silicon. In this are the 200,000 or so transistors which
make up the microprocessor. To get them on
Motorola have used a 2 micron HCMOS process
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SEQUENCER
A
\————
CONTROL
INSTRUCTION-
unNIT PREFETCH
AND DECODE

]

A—
BUS BUS
CONTROLLER CONTROL
LA
ADDRESS (3 EXECUTION
uNIT <

TV INSTRUCTION {32 ) DATABUS

e

Fig. 2 Block diagram.

which basically means that everything is small.

On the chip itself things are controlled by the mas-
ter clock which is specified to run at 16.67 MHz or 60
nanosecond period. The whole circuit dissipates less
than 1.5 watts (pretty cool). All the registers, logic and
arithmetic units, program counters, stack pointers and
external address and data busses are 32-bits wide.
Because multiplexing has not been used on the exter-
nal signals, it is the first true 32 bit microprocessor.

The 32-bit address bus allows access to over
4,000,000,000 32-bit words (I wonder if anyone will
ever provide this much memory?). However, the main
purpose is to allow each program to access any of the
4 gigaword logical address space but, by using virtual
memory techniques, only a small fraction of the
address space need exist as physical memory or other
functions.

Different Levels

The effect of this sort of approach is that there are
two operating levels to a machine. The supervisor
level takes care of resource allocation such as memory
and I/O devices to each user program. The user level
is where a program will run until it tries to make use of
a resource which is not allocated to it, not present
(memory space or data not physically present) or
even not allowed to the user program. At this stage,
contro! reverts to the supervisor mode which either
makes the resource available (transfers from mass
storage, reallocates memory or allocates the required
I/O device etc) or aborts the user program. In this
sort of environment it is possible (at least in theory) to
prevent user programs from getting unauthorised
access to the operating system. This is very important
in machines where many user programs may be run-
ning quasi-simultaneously.

The MC68020 is configured in a slightly different
way for supervisor and user modes. In fact the main
difference is than slightly more information is avail-
able in supervisory mode from the extra registers
about the processor status interrupt and error hand-
ling functions. In the user mode there are eight data
registers, a user stack pointer and program counter
also 32-bits wide. There is also a condition code regis-
ter of which only five-bits are useful to the user.

in the supervisory mode there are two more stack

24

Mnemonic Description Mnemonic Description
ABCD Add Decimal with Extend MULS Signed Multiply

ADD Add MULU Unsigned Multiply

ADDA Add Address [NBCo Negate Decimal with Extend
ADDI Add Immediate NEG Negate

ADDQ Add Quick NEGX Negate with Extend

ADDX Add with Extend NOP No Operation

AND Logical AND NOT Logical Complement

ANDI Logical AND Immediate OR Logical Inclusive OR

ASL, ASR Anthmetic Shift Lett and Right ORI Logrcal OR Immediate —
Bec Branch Conditionally PACK Pack BCD

BCHG Tast Bl ard Change . PEA Push Effectve Address

BCLA Test Bit and Clear RESET Reset External Devices

BFCHG Test Bit Ffeld and Change ROL, ROR | Rotate Left and Right

BFCLR Test Bit Field and Clear ROXL, ROXR| Rotate with Extend Left and Right
BFEXTS Stgvjed Bit fueld Extract ATD Return and Dealiocate

BFEXTU Unsigned Qul Field Extract RTE Return from Exception

BFFFO Bit Fieid Find First One ATAM Return from Module

BFINS Bit Fleld Insert RTR Return and Restore Conditon Codes
BFSET Test Bf‘ F_'eld and Set ATS Return from Subroutine

ST TSl ket SBCD Subtract Decimal with Extend
BRA Branch =

8SET Test Bit and Set Scc Set Conditionally

BSR Branch to Subroutine STOP Stop

8TST Test Bit 8 Syouact

SUBA Subtract Address

CALLM Call Module SUBI Subtract tmmediate

CAS Compare and Swap Operands SUBQ Subtract Quick

CAS2 Compare and Swap Dual Operands SUBX Subtract with Extend

CHK Check Regfs!ev Against Bound SWAP Swap Register Words

CHK2 ChLeck Register Against Upper and TAS Test Operand and Set

ower Bounds

CLR Clear TRAP Trap

CMP Compare TARAPcC Trap Conditionally

CMPA Compare Address TRAPV Trap on Overflaw )
CMPI Compare immediate ST Test Operand

CMPM Compare Memory to Memory UNLK Unlink

CMP2 Compare Register Aganst Upper and  JUNPK Unpack BCD

CoweiBounds COPROCESSOR INSTRUCTIONS

DBce Test Condition, Decrement and Branch -
DWVS,DIVSL| Signed Diide cpBee Branch Conditionally
DIVU, DIVUL| Unsigned Divide cpDBee Test Coprocessor Condition,

EOR Logical Exclusive OR Decrement, and Branch

EOR} Logical Exclusive OR Immediate cpGEN Coprocessor General Instruction
EXG Exchange Regsters CcpRESTORE | Restore Internai State of Coprocessor
EXT Sign Extend cpSAVE Save Internal State of Coprocessof
JMP Jump cpSce Set Condu_.onally

ISR Jump to Subroutine cpTRAPce Trap Conditionaity

LEA Load Eftective Address

LINK Link and Ailocate

LSL, LSR Logical Shift Left and Right

MOVE Move

MOVEA Move Address

MOVE CCR | Move Condition Code Register

MOVE SR | Move Status Register

MOVE USF | Move User Stack Pointer

MOVEC Move Controt Register

MOVEM Move Multiple Registers

MOVEP Move Peripheral

MOVEQ Move Quick

MOVES Move Alternate Address Space ¥

Fig. 3 Summary of the instruction set. As you won’t be able
to get your hands on one of these for a while, we haven’t
bothered with the machine code . . . (lllustration taken from
the data sheet).

pointers, a vector base register, alternate function
code registers and two registers associated with the
internal instruction cache. The 16-bit status register
available in supervisory mode includes the five-bits of
the user condition in addition to a three-bit interrupt
priority mask, two-bit trace enable flag and bits which
indicate the supervisory/user and master/interrupt
conditions.

The instruction cache in the MC68020 is organised
as 64 entries of 32-bits each. It is arranged that where
possible the cache will be filled with suitable informa-
tion so that the next instruction to be executed can be
found in it rather than from external memory. There
are two reasons that this is desirable, the first is that-it
takes less time to access the cache memory and the
second is that data transfers can occur without being
slowed down by the need to fetch instructions. it is
basically a way of using otherwise wasted bus time in
a useful way.

Some clever programming could be used to make
further use of the instruction cache. It should be poss-
ible to arrange for small loops within the program to
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oacit {pecurion EXECUTION |
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USER PROGRAMMING MODEL

31 1615 87 0
DO
D1
D2
D3
D4
Dg
D6
fp7
3 16 15 o
A0
A1
A2
A3
A4
AS
A6
3 16 15 [
{ il ~__JAnusey
N 0
[ ] pc
w7 0
i —
SUPERVISOR PROGRAMMING
MODEL SUPPLEMENT
31 16 15 Ji)
- ] A7°(15P)
31 16 15 0
C ] A7 (MsP)
15 87 0
{ (CCR) | SR
31 0
L [ver
31 [ ———— — 2 0
E ______________ SFC
R [ Jorc
3 0
[ Jcacr
3N 0
[ ] caar

Fig. 4 The registers.
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ABBRESS .}
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DATA REGISTERS

ADORESS REGISTER

USER STACK POINTER

PROGRAM COUNTER

CONDITION CODE REGISTER’

INTERRUPT STACK POINTER
MASTER STACK POINTER
STATUS REGISTER

VECTOR BASE REGISTER

ALTRENATE FUNTION
CODE REGISTERS

CACHE CONTROL REGISTER

CACHE ADDRESS REGISTER

FEATURE : MC68020 Guide

g
:
:

Fig. 5 Key to the parts of the die: Program Counter Execution
Unit — calculates instruction addresses and maintains
instruction stream pointers; Address Execution Unit —
calculates operand addresses and stores user visible address
register set; tROM — provides sequence control for the bus
controller and micromachine; nROM — controls the
operation of the micromachine; A1 PLA — provides initial
decode of instructions, determines legality and provides
initial microaddress; A2/A3 PLA — generates successive
microaddresses associated with the instruction decode;
A5/A6 PLA — decodes coprocessor operations; Tag Cache
— contains the instruction tag information which includes
the address and validity bit; Bus Controller — manages the
cache and memory accesses; Data Execution Unit — where
all the data operations are performed, contains the user
visible data register set, a barrel shifter and elements of the
instruction pipe; Data Cache — stores instructions, not data
at all; Control Section — provides overall control.

STATUS REGISTER

Us

ER BYTE
SYSTEM BYTE {CONDITION CODE REGISTER)
W A

N

e
9 B 7 6 5 4 3 2 1 0

15 14 13 12 11 10
[ri]r]s|m[o]

R
TRACE INTERRUPT
ENABLE PRIORITY
MASK
SUPERVISOR/ EXTEND |
USER STATE
MASTER/ NEGATIVE |
INTERRUPT i
STATE
ZERO
OVERFLOW
Fig. 6 Detail of the status register. CAFRY‘

[l o [ [ faefo | = Ju] e ]
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be entirely contained in the cache, so that the micro-
processor will loop round for however many cycles
are necessary without having to fetch any new instruc-
tions whilst it was in the loop.

Ins And Outs

The MC68020 claims 18 addressing modes and 7
data types. The address modes are shown in Fig. 8.
They are made up of nine basic types with the option
of modifying some types to provide extra flexibility.
There is great fiexibility in the way that the 16 address
and data register may be used to access memory as
base and index registers.

Data types are quite numerous as already men-
tioned. These vary from bits to quad words (64 bits
long and include bit fields of 1 to 32 bits, BCD digits
(1 or 2 digits/byte) and integers of 8,16,32 and 64 bits
long. Also operations on certain other types such as
addresses and status words is possible.

As you can see from the summary of the instruc-
tion set there are most of the instructions you would
expect of any processor system as well as a variety of
test and branch and some less usual ones, All the
instructions from previous members of the 6800
family are present with some additions and extensions
to take account of the 32-bit capability and other
enhancements. A useful feature for the large system is
that upper and lower bounds checking is offered as
opgosed to the upper bound bound only in the
MC68000 family to date.

Exceptions To The Rule

There is a very powerful set of actions
implemented in this device known as excep-
tions. These act rather like the interrupts of the
normal eight-bit devices but can be generated in
many more ways. Also, in many cases, the action taken
when an exception is flagged is under the control of
the user.

Exceptions can be generated either internally or
externally. The externa% ones are the interrupts, bus
error signal and reset request. The interrupt signals
operate much as would be expected with the priority
being flagged to the processor and a vector number
being read in to define a particular action from the
interruptinfg device. The bus error exception is used to
prevent a failure of the data bus handshaking signais
with any peripheral from locking up the processor
indefinitely. To implement this, some form of timer is
required on the bus control signals to detect the
failure. The reset request input starts the system reset
sequence,

Internal exceptions are quite numerous and have
been expanded from the MC68000 set. They are
Eenerated by trace mode after each instruction, and

y various conditional and unconditional trap and
boundary checking operations. Also any errors in the

(90000OOOOO@OE) h
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Addressing Modes Syntax
Register Direct -
Dats Register Direct Dn
Address Register Direct . An

Register Indirect
Address Register Indhrect
Adaress Register Indirect with Pashincrement
Address Register indirect with Predecrement

{An}
Anl +
~1An}

Address Register Indirect with Displacement Idyg.An}
Register Indirect with index

Address Register Indirect with Index (8-Bit Displacement) 1dg.An.Xn}

Address Register Indirect with Index {Base Displacement] (bd. A0, Xn)
Memory Indirect

Memory inairect Post-Indexed \{bd,An],Xn.0d)

Memory Induect Pre Indexed {lbd. An.Xn).od}
Program Counter Indirect with Displacement {d1g.PCH
Program Counter Indirect with Index

PC indwect with index 18- Bit Displacement} tag,PC.Xn)

PC indirect with Index (Base Displacementl {bd.PC.Xn}
Program Counter Memory Indirect

PC Memary Indirect Post-Indexed {[bd,PC].Xn,0d!

PC Memory 1nouect Pre-ingexed t{bd.PC,Xnt,odi

Absolute
Absoiute Short
Absolute Long

aox W
xxx L

Fig. 7 Package mechanical details.

Immediate
NOTES:
Dn = Data Register, DO-D7
An = Adaress Register. AQ-A7
dg, dig = A twos or sigf ded addaa as part of the ettective addsess caiculation, size is 8 or 16 bits
Idyg ana dg are 16- and 8-t dispiacaments), when omitied, assemblers use 2 vaive o 7er0.
Xn = Addiess or data register used as an Index register. farm i3 Xn SIZE* SCALE, where SIZE 1s W oc L lindicates index
register sizel snd SCALE 18 1, 2, 4, or B (index register 1s multiphed by SCALE}. use of SIZE and/or SCALE s optional
bd = A twos-complement base displacement. when present, size car be 16 or 32 bits
od = Qurer displacermant, added as part of etfective address calculation alter any memory indirection, use 15 optignal with a size:
ot 16 ar 32 pas

f<data>

PC = Program Counter
<data> = Immedate value of 8. 16. or 32 bits
(.} = ftlectve adaress
[ 1 = Use as indirect address 10 long word address,

Fig. 8 Addressing modes (illustration taken from the data
sheet).

address range, co-processor or illegal instructions
including divide by O will generate an exception.

Once an exception has been recognised, the pro-
cessor is put into supervisor mode and after a few
more operations to keep things tidy, control is passed
to one of the exception handling routines. The routine
is selected using a combination of the vector number
associated with the exception being processed and
the current contents of the vector base register.

A very useful feature of the MC68020 for system
development is that hardware which is not vyet
developed or available can be emulated in software.
When the non-existent hardware is accessed an error
is flagged and the processor jumps to a section of
software which stimulates the required hardware.
After this is executed, the processor resumes opera-
tion as normal.

Reflections

Starting at around ‘less than $500" it will probably
be some time before this device is available outside
the industrial and military markets and even when it is
it will take a lot of money and nerve to sell a unit
based on it in the consumer field. It will probably
follow the usual price pattern of new semiconductor
devices and fall to about a tenth (or so) of its launch
price in five years. The speed and processing
capabilities of this device and the market built up by
previous members of the family will probably help it
to carve out a large slice of the professional market in
the future.

Initially 1 was going to try and compare this device
to the typical 8-bit processors familiar to many of our
readers but | did not feel that this would be too use-
ful. The address capability of the MC68020 is vast, if
each of the 65536 addresses of a typical 8-bit held
65536 bytes of data this is still only a quarter of the
MC68020 capability. However, the basic capabilities
of the 8-bit device are still there but very much
enhanced and operating at a much higher speed. ET]|
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LUME 73, 78, 77 OMDTTAL MULTWHITER
DCVURIID‘OOOV
Accuracy 0.8% 4 1.0.6% 4. 0.4% +  Re-

AC Volte 10 780V
ACGUMCY 3% +32,2% +2,2% + 2 Re-
spectively

Resiatance 0.1 10.92M

Automate Seff Test

METEX 3000 DIGHTAL MULTIMETAE Analogus Bar Graph Display.
rotary Coﬂ!lmﬂy BEED 764 77 only.
ugn:;m owitch for function and peRTilaty

mr'c! Toadout s8sy 1o use, ematlana

73 57590 75 - £92.00,

s, Mv/nmnm

GKV CAT,

mx, lwa'n lmiﬂ 20NSecw/DIMX10 MAG)
PRICE u»clunma Garriage and VAT

iy $420.95

h accurecy and ood reliability. 77-8145.00
Al ranges protect
High surge volasge mmllnn @Kk
10 Amos Curreat AC4 OC.
Gomplete with BV bAllery. test ieacs
Operating manudl spere fuse and
carying aase
PAIZE linciuing Carmiage snd VAT)
UeLSY L0 AENCH P GEC MIARREVENT ssCTE wrie
1A
23!! n.hm Eveul b overioad oro- Input ssnaitivity 20,0007V DC.
' Function's AC & DC Vons & Current
Dual3 3/4 Digh Msters. f‘illlhﬂt‘. M
GRICE (ncliding Carrbuw and AT - e e Carings and VAT)
£442.60 Choose from & wide range of Professional
€ Test istribi £147.20

Dawne Instruments of Washington.

Our advertisement shows only a small
part of our full range of products. For
further information, data sheelts, dalivery
elc contact Rob Wilkinson, at Dawne,

Tomorrow (0832) 885117,

AN Dawne Instruments & Electronics

4, Donkin Road, Armstrong Industrial Estate, Washington, Tyne & Wear.

Ex Stock
Integrated Circuits

741500 70p 2732 495p
74LS04 82p 2764-250 640p
74LS08 60p 611P3 675p
740520 45p TC5516 750p
741527 40p 4164 500p
741532 70p 7400 30p
7415157 70p 7404 40p
7405244 225p 7416 45p
7405373 210p 7407 225p

Variety of TTL & 74LS items in stock—please
‘phone your enquiry.
*Please add 50p for p&p + 15% VAT to all orders.
Export—No VAT, p&p at cost.

Government & Educational Establishments’ Official Orders
Welcomed

NEW CATALOGUE AVAILABLE:
PLEASE SEND S.A.E.

Cambridge
Microcomputer
Centre

The Peripheral Centre of East Anglia

153-4 East Road. Cambridge CB1 1DD
Telephone (0223) 355404 Telex 817445

Prices subject to change without notice.

Bonsat is a Japanese techmque for mlmatunsmg trees whilst
preserving all their natural characteristics. This is exactly
what we have done with our new British invented and
manufactured loudspeaker.
Based on a newly developed single full range driver the
diminitive “Musician Bonsai” has all the qualities of the best,
large multi way systems without some of their vices.
£140 & vat a pair in standard enclosures.
£210 & vat a pair in Luxury NIMS.
For details please contact:

Merseyside Acoustic Developments Litd.,

Merseyside Innovation Centre,
131, Mount Pleasant, Liverpool, L3 5TF.
Tel. 051-709-0427

Two Hundred Year Old Bonsai Tree By Courtesy Of:t TOKONOMA NURSERY.
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DIGITAL CASSETTE

DECK

Why are our readers so impatient? Here is Bob Campell with the
details of the project you've all been ringing, telexing, writing and
generally pestering us about.

onstruction is very straight-
‘ forward as long as the PCB
design is adhered to, but

beware those of you that do not.
The noise that can be induced,

will cause what is known as a mains hum to appear at the input

‘hum loop’. Hi-fi enthusiasts,
perhaps, are more familiar with
this effect than the rest of us, but
in effect the loop causes a50Hz

to the amplifier and with some-

thing like a 90dB amplification.
Fig. 1, last month shows how to

connect the system up; the

particularly in the read amplifier,
through poor circuit lay-out must
be heard to be believed. The
extensive use of the earth or
ground plane is a great help in
alleviating this problem, but pro-
bably the most important feature
is the single earth point.

Any configuration which has more
than one route to mains earth

w5, g ds el v
"PIN:}.;‘;'J* & SK4 (behind PCB)
Al LA MRS L

The PCB on the deck onto which you
must solder SK4; the pin connections
are as follows: a (left-most pin in this
photo) record solenoid; b, play
solenoid; ¢, motor solenoid; d, fast for-
ward solenoid; e, rewind solenoid; i,
motor; g + 12V; h,i, record protection
contacts; j, not used.
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second power supply should be

left floating and the screens on the

signal lines should be connected
at one end only, the computer

end. It is also important to connect

the metal frame work of the tape

PARTS LIST

Fig. 7 Overlay diagram of the P

deck to the contro! board ground
by only one route.

The PCB is relatively simple to
make, all the usual rules apply.
Through board links are shown.
After assembly, check all tracks for

CB

R1,2,9,11,17,19,37
R3

R4,12
R5,13
R6,14,33,37
R7,15,20,28,31
R8,16,39
R10,18,21,22,24,
25,34,35

R23

R26,29
R27,30,38
R27,30,38

R32

R40

RV1,2

CAPACITORS
C1,4,6

Q2,3

(0]

Lo

c8

RESISTORS (all %aW unless stated)

1k0
270R%2W
390R 2W
56k

27k

10k

470k

4k7

1M0

100R

100k

100k

220R
470R
5k0(or 4k7)

100p.16V

PCB electrolytic
220n metal-

lised polyester
100n meta-

lised polyester
14 miniature
electrolytic

242 min-

iature electrolytic

SEMICONDUCTORS

Te
Ic2
1C3,4
IC5
IC6
17
ic8
Q1,2
Q3
D1-12
zD1

MISCELLANEOUS
RLA1,2

$K1,5

$K2,3,4

SK6

2 female molex sockets to fit $K2,3,4;

ULN2803
DS3686N

See Buylines
LM319

TLO74

TLO72

741514

BC109 or similar
BF244

1N4148

4V7 zener diode

DPCO 12V

coil PCB
mounting relays
(see Buylines)

5 pin PCB
mounting DIN
socket

10 way

0.1” Molex male
14 pin DIL socket

off crimp terminals for $K2,3,4;
cassette mechanism Tenashin Denki

type TN-3600;
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shorts, etc, etc. Although sockets
can be used for the amplifier chips
it is not really recommended, as
they can be another source of
noise. Also, with the Darlington
drivers, mounting them directly on
the PCB will improve the heat
dissipation.

Setting up the system mainly
consists of adjusting the two

otentiometers RV1 and RV2. RV1
is the output volume control, in
effect, and should be adjusted as
such, ie as one would with your
normal cassette recorder. The
other pot, RV2, in a roughly similar
way, is equivalent to the recording
level control. This should be adjus-
ted to give an output from 1Céa.
Listen to the output with a small
speaker or a small piezo
transducer and a capacitor to AC
couple it to the output of ICéa.
The actual recording level is
controlled by the two resistors
R28 and R31. These control the
current through the record head.
The value used in the prototype,
10k, worked well giving adequate
enough tape saturation without
significant distortion, and was also
sufficient to obviate the need to
use the erase circuit.

The setting up of the EOT cir-
cuit is adequately covered in that
section. It is worthwhile spendin
some time setting this up properly
as proper automatic:control of the
tape deck is impossible without it.
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PROJECT : Digital Deck

(1) From STOP to CUE or REV: (4} FFICUE) w or form REW(REV}

stop_| e L_stor | . FRee
PLAY SOL T1> 500mSec T52 100mSec
PAUSE SOL___J__.‘_- REW sOL————--L_ _J—:—-——-—
e s 5
FF SOL= A |
ol TV feug—
REW SOL-
(2) STOP to REC/PLAY or REC/PAUSE to STOP: (5) PAUSE to or from STOP
REC/PLA PAUSE
PLAY SOL: STO% PLAY SOL. STOP, STOP,
122 400mSec 1620
PAUSE SOL- PP p— | | I
T3 Z 100mS$ac —»JTG‘- —NTGI‘_
Rec soL——mro ] L__.__
2% 'JTa 7 ™
{3)PLAY 1o CUR or REV: {6)PLAY to or from FF or REW:
CUR
P e ]
rFsoL—rPraY | 1  eLAY REV Ay SOt = FF (REW) PLAY
1720
REW SOL FF (REW) SOL
17 T7
PLAY SOL:
Fig. 8 The timing considerations that
PAUSE sou———j— _——L-———_:I-r 42 100mSec must be built into the program for the
14 lt— deck.
T4
: |
Programming !
Considerations
Although Table 1 last month
lists all the required solenoid

operations required to select any
function, it is not sufficient just to
switch them on or off as and when
needed. Each solenoid has finite
take-up and release times and ) 4 AT RE—— 8
these must be allowed for. Indeed, ; . —— N
several conditions could develop ’ ] ; o
excessive tension in the tape caus-
in§ it to stretch or even break. The
following conditions must
therefore be avoided:

1) From STOP to CUE or REV: to
ensure that the head is in contact
with the tape before tape move-
ment occurs, allow 500msec bet-
ween selecting pause or play and
FFWD or REW (see Fig 8);

2) From STOP to REC/PLAY or
REC/PAUSE to STOP: to ensure

BUYLINES ______

Two items here could cause problems,
both for the same reason; IC3 and 4
and RLA1 and 2 are both RS types; 1C3
and 4 are RS part number 301-606 and
RLA 1 and 2 are 346-845. If you can’t
find someone who will obtain RS com-
ponents for you locally, try Crewe Allan

REV from a PAUSE allow 100msec
from deselecting PAUSE to select-
ing FFWD or REV or else the tape
may stilf be trap(;)ed between the

pinch wheel and the drive shaft,
thus causing excessive tension in

that no solenoid switching noises
are recorded allow 400msec bet-
ween activating the REC and PLAY
solenoids and release the PLAY
solenoid at least 100msec before
the REC (see Fig 8b);

3) From PAUSE to FF or REV:
when selecting either FFWD or

30

the tape;

4) From FFWD or CUE to REV or
REW (or vice versa): at least
100msec should be allowed bet-
ween selecting FFWD or CUE from
REW or REV, or the inertia of the
free running tape may cause the
tape to stretch or snap.

& Co, 51 Scrutton Street, London EC2.
In both cases, alternative types should
work although the odd change to com-
ponent values or PCB-hacking may be
required. The PCB is, as ever, available
from us.

ETI
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AMPLIFICATION

CHOOSE CRIMSON. THE
NAME THAT MEANS QUALITY

Before buying elsewhere check out the features of CRIMSON quality:-

ALL OUR MODULES:-

® superior p.c.b., component identification, solder resist.
* non-potted so non-disposable if damaged.

* metal film resistors.

* negligible noise and distortions.

OUR BIPOLAR POWER AMP MODULES:-

¢ fuseless electronic shut-down with re-set facility.

¢ reverse polarity protection.

* high output current capability (>25 Amps on CE1704).
* 18 transistors, 7 diodes.

OUR MOSFET POWER MODULES:- (FE908, FE1704)
* reponse down to d.c.

¢ j-fet inputs.

¢ common source output for highest efficiency.

OUR CPR2 PREAMPLIFIER

¢ uitmate sound quality.

* 42 semiconductors and perfect symmetry topology.
¢ anti-thump circuitry.

¢ selected passive components.

NEW PRODUCT: FET3 POWER MODULE
UP TO 450W. 900W BRIDGED MODE.
100V R.M.S. BRIDGE. £74.50

Examples from our range of built, tested and
guaranteed moduies.

Price iInc.

VAT & Delivery
£21.00

£24.50

Module
CE608
CE1004

Power/Load
60W/8R
100W/4R

Write or phone for details:-
CRIMSON ELEKTRIK STOKE,
Phoenix Works, 500 King St.,
Longton,

Stoke-on-Trent ST2 1EZ.
Tel: 0782 330520

or contact our agents:-
BRADLEY-MARSHALL,

WILMSLOW AUDIO,

Spsrkrine

l Buy Sparkrite Brand Leading Auto Electronics
in self-assembly kit form — And save pounds!!
]
|
]
|
| |

@ Electronic Ignition systems — contact triggered and contactless
@ Electronic Car Security Systems —including a new ultrasonic unit
® Car Drive Computer —with 12 functions

SEND FOR FREE LITERATURE PACK - TODAY!

8 SOPHISTICATED
KITS TO CHOOSE

SPARKRITE (A Division of Stadium Ltd.}, Queensway, Enfield, EN34SD. R
Telephone: 01-804 4343 [

.................................. i ET_"
B OEE N R B N NR WA I SRR MWD R OB M
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325 Edgeware Road, London
and (especially for demonstrations):-

35-39 Church St Wilmslow, Cheshire.

CE1008
CE1704
CE1708
FE908
FE1704
CE3004
BO1
CPR2

100W/8R
170W/4R
170W/8R
120W/8R
240W/4R
300W/4R
BRIDGER
PREAMP

£27.50
£35.00
£35.00
£29.50
£52.00
£49.00

£8.20
£47.95

;'R////O tﬁd/f
tentasks ona ,
7 XSI-FORIH ROM?’

TheZX81-FORTH ROM gives
you a normal keyboard with a 64
character buffer and repéat, it
supports the 16k, 32k, 64k RAM
packs, itis fig-FORTH compatible
and itsupports the ZX printer.

The price, too, is almost
unbelievable. Asa "“fit it yourself
Eprom", complete with manual,
it'sjust £25+VAT.
Add £2 p&p UK (£5 Europe, £10
outside Europe) and send your
order to the address below.

Sure! More than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic
ROM with the new FORTH does
for the 2X81 —and more!

The brains behind the
breakthrough belong to David
Husband, and he's building
Skywave Software on the strength
of it. Already orders are fiooding
inandit'seasytosee why.

The ZX81-FORTH ROM gives
you a totally new system. In _

addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks to run from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
wheneveryou like.

Z

Skywave

SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND.
Tel: (0202) 302385.
International +44 202 3023B5.
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HE SOUND OF

VIDEO

Getting hi%
may seem li

ey Presto! We gasp in astonishment as the stage

Hconjuror pulls bouquets, pot plants and

nosegays without limit from a small box resting

on a tiny support in the centre of the stage.

There is seemingly no way in to the box, and no way it

could possibly contain all the things coming out from
it. Yet there is a logical explanation.

The domestic video cassette is much like the con-
jurour's box. It can contain several hours of video pro-
gramme requiring millions of bits of information per
second plus full colour, plus sound. Packing all that in
requires quite a few technical tricks and some sleight-
of-hand. For a start, the slant-azimuth trick allows
recorded tracks to adjoin each other without gaps and
with no cross-talk

The low-frequency colour signal is unaffected by
slant-azimuth, so to avoid colour cross-talk, the phase
of successive lines of colour signal are phase shifted
by 90° during recording and corrected to the original
at playback Any crosstalk that appears is thereby dis-
placed by 180" and so is cancelle(f

The main trick is that of helical scan whereby a
tilted rotating head-drum lays diagonal tracks across
the tape. This results in a writing speed of 4.85m/s for
VHS and 5.85m/s for Beta, yet the actual tape speed
through the recorder is only about one inch per
second.

As the highest frequency recordable is propor-
tional to the writing speed, such speeds permit the
high video frequencies to be recorded. But there is a
snag. Most of the tape width is taken up by the
diagonal video tracks, which means there is little room
for the ‘poor relation’ of television, the sound channel.
Hitherto, this has been accommodated by a linear
track along the top edge of the tape, and the writing
speed is the same as the tape speed which is half that
of the compact audio cassette, giving lo-fi sound.

This is too bad if the sound track carries only
speech, but for music, the results are poor. Mind you,
the sound circuits and speaker of the average TV set

Nice, but not cheap: the very
latest Sony Beta hi-fi, the
SL-HF 100 UB retails at a
cool £599.95 or
thereabouts.
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h-quality stereo sound from a video cassette recorder
ike magic — but it's been done. Vivian Chapel tells all. . .

do not encourage any effort to produce better sound,
but nonetheless it has been a glaring deficiency in the
home video recorder.

Evidence of an interest in better video sound has
been seen in the marketing of video recorders and
pre-recorded tapes with stereo. The existing linear
sound track is split into two separate ones. To avoid
cross-talk, a margin or guard-band must be left bet-
ween them, reducing the track width to less than half
that of the single mono track, to 0.35 mm. Comparing
this with the 0.6 mm width of the stereo compact
audio cassette reveals a further cause of deterioration
of sound quality, because noise level and the
incidence of drop-out increases as the track-width
decreases.

Something obviously has to be done, so the rival
technical wizards at Sony and JVC dusted off their
crystal calculators and closetted themselves in their
inner sanctums, from whence snatches of weird incan-
tations such as “magnetic depth muitiplex’ could
occasionally be heard. Finally they emerged still mum-
bling mysterious mystical mouthings into their ancient
white beards, then with a wave of their magnetic
screwdrivers, yet another very large bouquet
appeared from the conjurers black box. No less than
full stereo hi-fi, the like of which you have never heard
from even the highest grade audio recorder, and this
without taking up a single extra millimetre of tape
space.

Sony was first with Beta hi-fi which they
demonstrated at the Chicago Consumer Electronics
Show in 1982, and again the following year at Las
Vegas. After this, both machines and pre-recorded
tapes were released in Japan and America.

How It's Done

Before we can understand just where they put the
sound channels we must take a look at the video
spectrum as it is recorded. The luminance, or black-
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LINEAR AUDIO TRACK

DEEP AUDIO TRACK

SUPERIMPOSED VIDEO TRACK
WITH AZIMUTH DIFFERENCE

ADJACENT TRACKS
WITH REVERSED
AZIMUTHS

FEATURE

VIDEO
HEAD

DEEP SHALLOW
AUDIO VIDEO
SIGNALS SIGNALS

AUDIO
HEAD

DIRECTION
--——

CONTROL TRACK

Fig. 1 Tracks on videotape. video tracks (shaded) on top of
audio tracks (white). Azimuth differences shown by diagonal
lines across the tracks. Audio (white) tracks are not actually
wider than video but shown thus for clarity.

and-white signal is frequency modulated on a carrier
at around 4 MHz with a deviation of 0.5 MHz either
side of the centre frequency. With the VHS system,
the FM signal occupies the space between 3.8 MHz
and 4.8 MHz as shown in the illustration. Colour or
chrominance information requires less bandwidth, so
this is down-converted from the 4.43 MHz of the PAL
colour carrier to 627 kHz. With the Beta format the
luminance signal deviation is from 3.8 MHz to 5.2
MHz and the colour, 688 kHz.

Although the luminance deviation extends down
to just 3.8 MHz in both formats, the sidebands con-
tinue on down with diminishing amplitude to the
upper chrominance sidebands.

America and Japan use the NTSC (never twice
same colour — Ed.) colour system which is simpler
than the European PAL and SECAM systems, Also the
field rate is higher, 60 per second instead of our 50,
which means that the head drum must rotate faster as
one frame of two fields must be recorded at each
revolution. Hence the writing speed is faster. Yet there
are fewer scanning lines in each frame, 525 to the
European 625.

All this means that the lower luminance and upper
chrominance sidebands do not meet for most of the
time, on average picture content This gap then pro-
vides the secret ‘pocket’ in which to conceal the
sound channels. These are modulated as FM signals
on a pair of carriers between 1 MHz and 2 MHz, and
are fed to the rotating video heads along with the
luminance and colour information.

The result is superb sound in stero with no
increase in tape width or speed. However, there have
been reports that very loud sound signals can affect
the picture as the sound FM sidebands overlap those
of the luminance signal.

Unfortunately, this system will not work with our
PAL, 625-line, 50-field video standard. The spectrum
is already tightly packed and there just isn't a gap; the
luminance sidebands, although of reduced amplitude
at this point, extend right down to those of the colour
signal for most of the time.

So, Tommy Cooper-style, if the trick won't work
one way you try another. VHS manufacturers, with
their sights on Europe as well as America and Japan,
produced a system that would work with any of the
existing TV standards, and it was announced in july
1983. Sony also wanted to tap the European market, so
in Septemger of the same year revealed their answer at
Berlin Radio Show. ,

it turned out that both were similar, but while the
VHS method is the same for all standards anywhere in
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COATING TAPE BASE

Fig. 2 Depth Multiplex recording. Wider gapped audio head
lays track deep into tape coating. Smaller gapped video head
lays surface track which partialfy erases audio, thus produc-
ing two-layer recording.

the world, Beta is stuck with their American system
there, but has another quite different one for Europe.
Not that that will affect users, because the different
TV standards makes tapes incompatible anyway.

The VHS System

As with the original Beta system, the two audio
channels are FM modulated on to a pair of carriers in
the region between the upper colour and lower
luminance sidebands. The centre frequencies are 1.4
MHz and 1.8 MHz. These, especially the latter, would
overlap considerably the lower luminance frequenices
and create picture disturbance if fed to the video
heads and recorded along with the video.

instead, a pair of separate audio-channel heads are
used on the video drum to produce what is known as
a depth multilplex recording, Before we describe how
that works, to avoid any possible confusion it should
be noted that using a pair of heads does not mean
that each head takes one audio channel. A pair are
also needed for the video signal so that as one is
finishing its stroke and leaving the top of the tape, the
other is just commencing its track at the bottom.

The same applies to the audio channel, two heads
are required to provide a continuous recording Both
carriers are fed to both heads in turn to make their
stroke.

What happens now is like overfilling a suitcase
and then sitting on the lid to fasten 1t When a
magnetic field is set up across the poles of a magnet,
the distribution of the lines of force extend outward in
a roughly hemi-spherical configuration. It follows that
the radius of the hemisphere, hence the distance from
the poles depends on the spacing between them. The
farther apart they are, the greater the radius, providing
all other factors are the same.

A magnetic recording head is designed so that the
poles of the electromagnet appear either side of the
head gap which is a vertical slit. As the gap is filled
with non-magnetic material, the field extends outward
across the gap, hence through the tape which is in
intimate contact with it. A narrow gap therefore pro-
duces a small, though intense field, while a broad gap
gives rise to a larger, less intense field.

The audio channel has a large gap, so when it
passes over the tape, it magnetizes deep into the
coating, It is followed by the video head which has a
much smaller gap, and so records only into the surface
regions. At the same time it erases the audio informa-
tion just put there by the previous head. The result is a
two-layer recording the audio signal at the bottom’
and video on top.
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FEATURE : Video Sound

To produce the required flux density over this
larger area, a larger magnetizing current is needed
through the head windings, but this can be easily be
arranged. Some writers, when describing depth mul-
tiplex recording, attribute the difference in depth of
magnetic field to frequency, asserting that the video
signal is recorded on the surface solely because itis of a
higher frequency. This is not the case, as the lower fre-
guency coloursignalisincluded with the luminance and
recorded by the video heads in the upper layers of the
coating. The colour signal is two octaves below the
upper sound carrier, these are 627 kHz and 1.8 MHz
respectively.

It is true that with audio recorders there can be a
variation of the depth of magnetization with frequen-
cy, and this effect was made use of with the two-layer
ferrous/chrome tapes. With these, the high frequen-
cies were recorded mainly in the upper chrome layer,
and the lower ones in the ferrous coating underneath.

Theexternalfieldacrossagaptendstocontractwhen
the gap width is greater than one half wavelength of the
recorded sound, this being due to self-erasure. For a
recording head gap of 5 microns and a recording tape
speed of 1% in/s the effect begins at around 5 kHz

However, with the VHS video system, the head
gap is 0.3 microns and the tape writing speed is 4.85
metres per second. This puts the half-wavelength fre-
quency of the gap at about 8 MHz which is above the
upper sidebands of the luminance signal. As a!l recor
ded frequencies are below this half-wavelength point,
frequency difference plays little part in the depth
multiplexing,

LUMINANCE

AUDIO
COLOUR

6.27kHz 14 18 38 43 MHz

Fig. 3 Frequency spectrum of VHS system. Two hi-fi audio
carriers occupy same space as lower luminance sidebands.
Slant-azimuth recording by separate heads prevent
interaction.

On Playback

Having then produced this two-layer recording,
how are tigwe signals sorted out at playback? Wouldn't
there still be interaction betweery them? No, because
by physically separating the signals on the tape,
another trick mentioned earlier can be applied, that of
slant azimuth.

The slit in an audio head is vertical and therefore
records a series of vertical magnetic stripes along the
tape. If the slit in any head replaying the tape is
inclined from the vertical, then it bridges across the
adjacent stripes, resulting in an effective increase in
the width of the slit. For the narrowest stripes represent-
ing the short-wavelength high frequencies, the
simultaneous appearance across the gap of adjacent
opposite-polarity gives cancellation and zero output
from the head. With wide stripes whicharelowrecorded
frequencies, the effect is minimal. So, adifference in the
tilt or azimuth between recording and playback heads
produces a loss of high frequencies, the greater the dif-
ference, the lower the frequency at which the cancella-
tion commences.

While audio recorders adopt a vertical slitas a con-
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venient standard, it doesn't have to be vertical. Any
angle would perform just as well, providing both
recording and playback heads are the same. This
incidentally explains why a tape recorded on one
recorder, and which sounds perfect played back on
that machine, sounds lacking in treble when played
back on another instrument. One has a non-vertical
azimuth, but it could be either.

Coming back to the video recorder, adjacent video
tracks are recorded by the two video heads which are
offset in inclination from each other. Should one wan-
der to an adjacent track during replay the azimuth dif-
ference is such as to produce very little output from it,
so cross-talk is reduced to a minimum.

This same principle is used for the audio channels.
Each audio head has an azimuth difference of 30°
from the video head which follows it. So the audio track
has a corresponding difference from the video track
overlappingit Thisis quite alarge azimuth difference, —
the video heads are only 12° from each other.

[~
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Fig. 4 Principle of slant azimuth. Head records magnetic
stripes at the same angle as its gap, (a). Head with opposite
tilt (b}, has gap which straddles recorded stripes and gives
zero output when they are narrow.

When the tape is played back then, the video and
audio signals do not interfere. Hey prestol, the trick is
complete hi-fi stereo has been literally buried in the
tape, unsuspected until drawn out on command. And
what hi-fil a frequency response from 20Hz20kHz,
dynamic range greater than 80 dB, harmonic distor-
tion less than 0.3%, and wow and flutter less than
0.005%.

It should be noted though that pre-recorded tapes
with hi-fi sound will also have the conventional linear
sound track, so that owners of non hi-fi machines will
be able to play them. This applies both to VHS and
Beta.

Sound-Only Recorders

Helical scan obviously has much to offer the
hi-fi enthusiasts. Musical recordings made on one of
these video recorders when linked to a hi-fi amplifier
and speakers sound much better than even top flight
audio recorders.

The writing speed is far higher than necessary and
could be reduced without loss of quality in a sound-
only machine, giving extended playing times. Further-
more, digital recording which requires a much greater
frequency bandwith than analogue, is possible for
domestic recorders with modest tape requirements,

A hint of what may lie ahead can be gathered from
a prototype helical-scan audio recorger made by
Sony. It uses cassettes half the size of compact casset-
tes, and a linear tape speed of only one-eigth. This
allows playing times of some three hours. Recordings
are digital, using a 16-bit code. The main problem is
going to be finding enough space on the cassette to
write the titles!
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AUDIO

Project

2W Power Amplifier

50+50 watt power amplifier module
50/100W amplifier modules

100W disco mixer/amplifier

100W guitar amplifier

100W MOSFET power amplifier

100W stereo disco console

150W MOSFET amplifier

200W power amplifier

300W amplifier module

2040 11 Active Loudspeaker
Active crossover, two or three way
Active loudspeaker

Active loudspeaker, 2040 1|

Amplifier, 2W power

Amplifier, 15 w.p.c. SQ quadrophonic

Amplifier, 50 w.p.c. stereo

Amplifier, 100W Disco Mixer
Amplifier, 100W Guitar

Amplifer, 100W MOSFET

Amplifier, 150W MOSFET

Amplifier, 200W

Amplifier, 12V DC portable radio
booster

Amplifier, Audio Design

Amplifier, bench (Short Circuit)

Amplifier, bench

Amplifer, bench

Amplifier for record players
(Using the LM380)

Amplifier for stereo testing

Amplifer, guitar effects

Amplifier, guitar practice
Amplifier module, 50+50 watt
Amplifier module, 300W
Amplifier modules, 50/100W
Amplifier, simple, 1.5W
Amplifier, simple stereo
Amplifier, stereo, 5 w.p.c.

Amplifer, stereo, International-25

Amplifier, stereo, ‘Sweet Sixteen’

ETI OCTOBER 1984

Errata

Errata
part1
part2
part3
Errata

Errata
part1
part2

Errata
Errata
part1
part 2

Errata

Errata

part1
part2
part3
part4

Errata

part1
part 2

Errata
part
part 2
Errata

Month
Nov
Jan
Mar
Feb
Feb
Apr
Aug
Sep
Sep
Oct
Nov
Nov
June
Apr
Apr
Sep
Nov
Dec
Jan
Nov
May
Sep
Nov
Nov
Apr
Aug
Sep
Feb
Feb
Apr
Aug
Sep
Jun
Apr
May

Jun
Jul
Aug
Sep
Feb
Aug
Dec
Dec
Jan
Jul
Aug
Sep
Mar
Jan
Apr
Mar
Sep
Mar
Jan
Apr
Oct
Nov
Dec
Jul

1982

1975
1976
1983
1984
1982
1982
1980
1974
1974
1974
1979
1973
1973
1980
1980
1982
1978
1975

1984
1984
1984
1984
1977
1979
1980
1974
1975
1977
1982
1982
1982
1976
1980
1977
1974
1975
1977
1977
1975
1975
1975
1976
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Project
Amplifier, System A

Amplifier, the Audiophile

Amplifers, phono, high quality
Attenuator, variable 0-59d8
Audio buffer

Audio Design Amplifier

Audio frequency meter, 50Hz-10kHz

Audio level meter

Audio limiter

Audio noise generator

Audio millivolter, ‘A’ weighted
Audiophile Amplifier system

Audiophile FM Tuner
Audiophile moving-coil preamplifer

Audio Power Meter

Audio power meter

Audio Spectrum Analyser

Audio test oscillator, 30Hz-60kHz

Audio Wattmeter, direct reading,
0-50W

Auto-amp — 12V DC portable
radio booster

Auto volume control

Balanced line preamplifier

Bass Booster

Bass enhancer for small loudspeakers

Bench Amplifier (Short Circuit)
Bench Amplifier
Bench Amplifier
Better Sound For £2!
Bias optimiser for tape recorders
Boosting amplifier output
Bridging adaptor for the
Series 5000 amplifier
Bridging amplifier inverter
Bridging two ETI 100W guitar
-amplifiers
CCD Phaser

Ceramic cartridge preamplifier
Click elminator

Clipping indicator for power amplifiers

Compander (compressor/expander)
Compressor/limiter

Disco console, 100W stereo

part1
part 2
part3
Errata

Errata

part1
part2
part3
part4

Errata

Errata
Errata

Errata

part1
part 2

Errata
part1
part 2
part3
Errata

Month
Jul
Aug
Sep
Oct
Oct
Oct
Feb
May
Jan
June
Jul
Aug
Sep
Jul
Mar
Dec
Apr
Apr
Oct
Oct
Jan
Jan
Feb
Apr
Jun
Mar
Jun
Nov
Oct

May

Sep

May
Mar
Jun

Feb

Aug
Dec
Feb

Jun

Feb
Jul

Oct
Nov

May
Jul
Sep
Jan
Apr
Nov
Nov
May
Jun
Sep
Oct
Nov
Nov

1979

1982
1973

1984
1984
1984
1984
1973
1976
1976
1976
1976
1979

1981
1980
1980
1980
1976
1979
1978
1980
1973

1975

1982
1983
1973
1977
1977
1979
1980
1973
1980
1976
1982

1978
1975

1978
1978
1975
1979
1979
1973
1977
1983
1983
1976
1976
1976
1976
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Project

Disco mixer part 1
part 2
part3

Disco mixer, 4 into 2

Discrete SQ decoder for

quadrophonic systems

Double Quad — ESLs in parallel

Dummy load for audio testing

Dynamic noise reducer

Dynamic record noise filter part 1
part 2

ETI 422 stereo amplifier 50 w.p.c. part 1
part 2

ETI ER Il Loudspeakers
Errata

ETI Master Mixer part1
part 2
part3
part 4
Errata

Expander/compressor

FET four-input mixer
Errata

Five watt stereo amplifier
Errata

FM mains distributor

FM tuner, the Audiophile

FM tuner, the International partl
part2
Errata

FM tuner with digital frequency display
Four input mixer

Frequency meter, audio, 50Hz-10kHz
Frequency shifter

General purpose preamplifier
Graphic Equaliser, 1 octave filters

Errata

Graphic Equaliser, 1 octave filters

Graphic Equaliser, 1/3 octave filters  part 1
part2

" Errata

Guitar practice amplifier

Headphone adaptor

Headphone amplifier
‘Errata

High quality phono amplifiers

Hi-lo pass filter, variable

Hum filter (50Hz notch filter)

Induction loop, pgrtable

International-25 stereo amplifier part 1
part 2
Errata

International FM tuner partl
part 2
Errata

Improving the response of

economy loudspeakers

LED VU meter

Limiter, audio

Line amplifier for microphones

Loud hailer (Short Circuit)

Loudhaler, Simple

Loudness control

Loudspeaker, ETIER i
Errata

Loudspeaker protection module

Loudspeaker, V3

Mains audio link

Mains audio link, FM

Microamp — stereo test amplifier

Microphone switching unit

Millivoltmeter, audio, A’ weighted

Mixer, disco, 4 into 2

Mixer, disco part1
part2
part3

Mixer, FET, four input
Errata

36

Month  Year
Jul 1981
Aug 1981
Sep 1981
Feb 1977
Jun 1974
May 1975
Jan 1982
Sep 1979
Feb 1976
‘Mar 1976
Aug 1974
Sep 1974
May 1977
Jun 1977
Apr 1973
May 1973
Jun 1973
Jul 1973
Oct 1973
May 1976
Jul 1972
Aug 1972
Jan 1977
Apr 1977
Jun 1980
Jan 1981
Sep 1975
Oct 1975
Nov 1975
Sep 1978
Dec 1980
Jul 1973
Mar 1978
Nov 1976
Jan 1975
Feb 1975
Sep 1977
Aug 1983
Sep 1983
Nov 1983
Mar 1982
Mar 1976
May 1979
Nov 1979
Feb 1982
Feb 1980
Dec 1979
Jul 1983
Oct 1975
Nov 1975
Dec 1975
Sep 1975
Oct 1975
Nov 1975
feb 1973
May 1980
Dec 1976
Jul 1975
Sep 1977
Oct 1973
Aug 1975
May 1977
June 1977
Jui 1980
Oct 1981
Sep 1981
Jun 1980
Jul 1977
Jul 1982
Apr 1976
Feb 1977
Jul 1981
Aug 1981
Sep 1981
Jul 1972
Aug 1972

Project
Mixer, four input

Mixer/preamplifier for part1
professional PA part 2
part3
part4
Errata
Mixer/preamplifier, four input
Mixer, stage, 16 into 8 part 1
part2
Modular preamplifier part 1
part 2
part3
Moving coil head amplifier
Moving coil preamplifer, Audiophile
Errata
Errata
NDFL 60W power amplifier
Errata
Noise filter, dynamic, for records part 1
part 2

Noise generator, audio

Noise fimiter for tape

Noise reducer, dynamic

Novel loudspeaker

Over-LED amplifier clipping indicator

Phaser, CCD

Errata

part 1

part 2

Plus-Two add-on decoder/amplifier

Power bulge — inverter for bridging
amplifiers

Power meter, audio

Power meter, audio, LED

Power meter, stereo

Preamplifier, balanced input

Preamplifier, general purpose

Preamplifier, modular

Playmate guitar effects amplifier

part1
part 2
part3
Preamplifier, RIAA
Preamplifier, RIAA
Project 80 stereo power amplifier
Record player amplifier

(Using the LM380)
Reverberation unit, spring line
Rumble filter, stereo
Scratch and rumble filter, variable
Series 5000 bridging adaptor
Series 5000 MOSFET amplifier
Signal line tester
Simple amplifier, 1.5W
Simple bass-reflex cabinet
Simple loudhailer
Simple loudness control
Simple stereo amplifier
Sound bender (ring modulator)
Sound pressure level meter
Spectrum analyser, audio
Spring line reverberation unit
SQ decoder for quadrophonic systems
Stabilised PSU for hi-fi systems
Stage mixer, 16 into 8

Errata

part
part 2
Stereo Image Co-ordinator

Errata
Stereo image width enhancer

Errata
Stereo power meter
Stereo rumble filter
Stereo Simulator (Short Circuit)
Stereo to quadrophonic up-grade
Super Stereo — effective width

enhancer

Sweet Sixteen stereo amplifier
System 8000 tuner/amplifier

Errata

part1
part 2
Errata

Month
Dec
Apr
May
Jun
Jul
Oct
Dec
Jul
Sep
Dec
Jan
Feb
Nov
Jan
Feb
Apr
May
Sep
Feb
Mar
Apr
Feb
Sep
Jun
Nov
May
Jul
Aug
Sep
Nov
Oct

Mar
June
Mar
May
Nov
Dec
Jan
Feb
Sep
Nov
Oct
Dec
Jan
Dec
jan
Feb
Jul
Jun
Dec
Sep
Apr
Oct
Aug
Mar
Oct
feb
Jun
Dec
June
May
Jul
Sep
Jun
Aug
Sep
Oct
Mar
Jan
Sep
Nov
Sep
Oct
Jul
Jun
Jul
Sep

Year
1980
1973
1973
1973
1973
1973
1973
1975
1975
1983
1984
1984
1983
1980
1980
1980
1983
1983
1976
1976
1976
1979
1979
1984
1973
1978
1978
1982
1982
1974
1978

1979
1976
1984
1983
1976
1983
1984
1984
1980
1980
1980
1974
1975
1974
1975
1980
1982
1982
1982
1974
1972
1973
1975
1975
1981
1981
1978
1974
1974
1983
1975
1975
1980
1980
1972
1972
1984
1975
1977
1974
1972
1972
1976
1979
1979
1979
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Project Month Year Page Project Month Year Page
System A amplifier part1  Jul 1981 52 Control port for the Spectrum Oct 1984 44
part2  Aug 1981 40  Cortex 16-bit computer part 1 Nov 1982 24
part3  Sep 1981 66 part 2 Dec 1982 - 55
Errata  Oct 1981 13 part3  Jan 1983 42
Tape noise limiter Feb 1979 41 Errata  Dec 1982 83
Tape recorder bias optimiser Jun 1980 44 DAC/ADC filter amplifier Nov 1983 59
Three channel tone control Oct 1977 34  Digital Cassette Deck part1  Sep 1984 27
(Short Circuit) part2  Oct 1984 28
Tone burst generator part 1 Feb 1976 25 DRAM board, 64K Sep 1983 64
part 2 Mar 1976 57 DRAM Board,Z80 Mar 1984 45
Tuner/amplifier, System 8000 part 1 Jun 1979 30 EPROM Emulator part 1 Jul 1984 22
part2  Jul 1979 79 part2  Aug 1984 50
Errata Sep 1979 8 EPROM Eraser May 1984 17
TV Sound Tuner Sep 1980 73 EPROM board for the Oric/ Atmos Jun 1984 36
TV Sound Tuner Dec 1981 37  EPROM Programmer for the Triton Jan 1980 42
Upgrading Amplifier PSUs Feb 1982 26 EPROM Programmer, Universal part1  Aug 1983 45
V3 Loudspeaker Oct 1981 22 part2  Sep 1983 37
Visual Complex Sound Analyser Apr 1981 21 Errata  Jan 1984 61
Voice-over unit Nov 1981 26 Errata  Apr 1984 33
VU meter, LED May 1980 78 EX42 Keyboard Interface Sep 1984 23
Wattmeter, direct reading, 0-50W Oct 1973 46  TFastlight Pen Nov 1983 81
White noise generator, digital Dec 1979 67  )oystick controller for 6502 micro- Jun 1981 36
computers (Reader's Design)
Low-cost VDU, ETI 560 part 1 Aug 1976 56
CLOCKS AND TIMERS part2  Sep 1976 10
part 3 Oct 1976 30
1-2 Hour Timer Oct 1976 28 Errata  Nov 1976 8
Comparator Module for the Digital Marvin (Z80 Control Computer) part 1 Aug 1983 65
Stopwatch Jan 1976 41 part2  Sep 1983 59
- Digital alarm clock/calendar Sep 1973 16 part3  Oct 1983 56
Digital Clock May 1981 65 Errata  Nov 1983 96
Digital Stopwatch Jan 1974 40  Message Panel Oct 1982 53
Digital Stopwatch Dec 1975 20 Message Panel Interface Nov 1982 68
Egg Timer Aug 1977 2 Microcomputer Expansion System  part 1 Dec 1981 22
Humane alarm — alarm clock add-on part2  Jan 1982 58
(Design competition) Feb 1983 71 part3  Feb 1982 76
Long Period Timer, Tmin - 20hrs Dec 1979 55 ) , part4  Apr 1982 26
Meter Beater Feb 1975 28  Microtutor— machine code tutor  part1  Aug 1982 50
Micropower Pendulum Oct 1981 37 part2  Sep 1982 72
Modifying the ET! Digital Alarm Clock Sep 1976 37 part3  Oct 1982 46
Multi-Option Clock part1  Nov 1977 23 . . Errata  Apr jisl
part2  Dec 1977 19 Mini-Mynah Speech Synthesiser Board Feb 1984 20
Musical Alarm Clock Dec 1980 32 i Errata  May 1984 69
Process controller/timer Jan 1980 71 Multiple Output Port Nov 1983 52
Rugby Clock part 1 Aug 1982 60 Music board, ZX81 part 1 Apr 1983 16
part 2 Sep 1982 39 part 2 May 1983 54
Errata  Nov 1982 75 ) Errata  Jun 1983 15
School Timer Apr 1984 59 Numeric keypad for the Atom Jun 1983 78
Speaking Clock Sep 1981 30  PseudoROM Jun 1983 52
STAC Timer Sep 1978 71 Real time clock/calendar for 6502 Apr 1983 31
Errata Oct 1978 13 systems frrata Aug 1983 70
STD Timer Nov 1976 10 Sharp joystick interface Aug 1984 42
Stopwatch/calculator Apr 1976 10 i Errata  Sep 1984 68
Errata May 1976 8 Sound board, ZX (Design Feb 1983 73
Universal Timer Aug 1976 18 Competition)
Universal Timer Jan 1981 36 Sound/DAC card, 6502 Mar 1983 48
Spectrum control port Oct 1984 44
Spectrum Joystick Interface Jun 1984 49
Errata Au 1984 66
COMPUTING Speech Synthesis Board Feg 1984 20
16 channe! A to D board Dec 1983 19 Errata May 1984 69
64 K DRAM Board Sep 1983 64 supply line status check with DVM Feb 1983 85
6502 sound/DAC card Mar 1983 48  gypply protector for ZX81s Oct 1983 39
Ace keyboard/joystick interface Nov 1983 20 System 68 ASCl| keyboard Apr 1977 25
ADC, ZX81/Spectrum, 8 ch., 8 bit Jan 1983 61 System 68 CPU board part 1 Sep 1977 22
Errata Aug 1983 70 part 2 Oct 1977 63
ASCI! keyboard, System 68 Apr 1977 25 system 68 CUTS card part1  Jan 1978 61
Ato D board, 16 channel Dec 1983 19 part 2 Feb 1978 45
Atom keypad Jun 1983 78  gystem 68 PSU May 1977 55
Cassette interface Oct 1980 63 Errata Jun 1977 9
Errata Dec 1980 13 Errata Jul 1977 6
Centronics interface for the Cortex part 1 Jun 1984 65 System 68 Software Mar 1978 59
' part2  Aug 1984 23 system 68 TTY Interface part1  Nov 1977 45
Centronics interface for the Sharp May 1984 47 part 2 Dec 1977 59
MZgoK System 68 VDU part1  Jun 1977 33
Colour board for the Ace Apr 1984 41 part 2 Jul 1977 54
Errata  May 1984 69 system 68 VDU interface & Bus Aug 1977 4
Computer Output Driver Jul 1983 28 Structure
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Project

System reset generator for home-

built computers
Tape save modification, ZX80
Tape save modification, ZX81
Temperature sensor & alarm for
computers

Time-out generator/system failure

alarm
Triton personal computer
Triton 8K EPROM Card
Typewriter Interface

Universal EPROM Programmer

User-defined graphics, ZX81

Vector graphic display for home
computers

Z80 Control Computer

2780 DRAM board

ZX80 DRAM upgrade
ZX80 save modification
ZX81 EPROM Programmer

ZX81 music board

ZX81 save modification
ZX81 user-defined graphics
ZX ADC, 8 ch,. 8 bit

ZX-based burglar alarm

GAMES

Alcohometer (reaction timer)
Alien Attack
Ambush

Cannibals and Missionaries
Coin Toss

Dice

Double Die

Drunken Sailor Puzzle
Dual Electronic Dice
Electronic Decision Maker
Electronic Dice

Electronic One-Arm Bandit

Electronic Win-dicator
Family Ferry

Hammer Throw Game
Heads or Tails (Short Circuit)
| Ching Computer

Infinite Improbability Detector
LED Dice (Short Circuit)
LINC

Mastermind

Obedient Die

Pinball Wizard

Race Track Game

Reaction Tester

Reaction Timer

Reflex Action

Rifle for the TV Games Unit
Roulette Game

Skeet Game

Sound Track game

Space Invasion Game

38

Errata
part
part2
Errata
Errata

part1
part 2
part 3
Errata

Errata
part1
part2
Errata

Errata

part 1
part 2

Errata

part 1
part 2

Errata

part1
part 2
Errata

Month
Feb

Oct
Feb
Feb

Feb

Nov
Jun
Oct
Mar
Aug
Sep
Jan
Apr
Mar
Jan

Aug
Sep
Oct
Nov
Mar
Feb
Oct
May
Sep
Apr
May
Jun
Feb
Mar
Jan
Aug
Dec

Dec
Jun
Apr
May
Mar
Feb
Dec
May
Jun
Jan
Oct
Mar
Jan
Aug
Sep
May
Dec
Jan
fan
Feb
Mar
Feb
Aug
jun
Mar
Nov
Jan
Jan
Oct
Jan
May
Jul
Feb
Nov
Aug
Nov
Dec
Dec

Year
1983

1983
1983
1983

1983

1978
1979
1983
1984
1983
1983
1984
1984
1983
1984

1983
1983
1983
1983
1984
1984
1983
1984
1984
1983
1983
1983
1983
1983
1983
1983
1983

1981
1981
1979
1979
1976
1980
1979
1979
1979
1978
1976
1973
1976
1975
1975
1975
1974
1978
1977
1982
1982
1977
1975
1977
1984
1979
1978
1977
1979
1980
1976
1977
1981
1977
1982

1980

1980
1980

Page
83
63
61
86

84

Project

Space Invasion Game —
Modifications

Spirit Level (reaction timer) (Short

Circuit)
Stars and Dots Games

Superdice
Survival Game
Tank Battle TV Game

Touch Buzzer
TV Chess Game

TV Games Unit
Wheet Of Fortune

LIGHTING

Audio light display using LEDs
Automatic Porch Light

Colour Organ sound/light unit
Dimmer, 500W

Dimmer, 500W

Dimmer for fluorescent lights
Dimmer, Programmable Touch

Dimmer, push-button
Dimmer, stage

Dimmer, touch
Disco Lightshow Controlier

Disco/ party Strobe (Finesse)

Ecolight

Emergency Lighting Unit

Finesse light chaser

Fluorescent Light Dimmer

Fluorescent light inverter

High Power Beacon

Hi-power Strobe

Inverter For Fluorescent Lighting

Lampsaver

Light chaser (Finesse)

Light Wand

Multiswitch — multi-point light
switching

Porch Light

Push Button Dimmer

Sound/light unit (ETI Colour
Organ)

Sound-To-Light unit (free PCB
project)

Spactracolumn

Stage Dimmer

Stage lighting unit

Strobe, high power
Visual Complex Sound Analyser

MISCELLANEOUS

Allez Cat pest scarer
Autocompass

Auto-lume light operated switch
Automatic Plant Waterer

Battery eliminators, two

Bike Speedometer

CCTV Camera

Coin Collector (metal locator)
Compass, auto

Desoldering Made Simple
Digital Display

Errata

Errata

part1
part 2

Errata

Errata

Errata

Errata
part1
part 2
part 3
part4
Errata

Errata

Errata

Month
Jul

Oct

Jun
Jul
Jul
Sep
May
Jun
Nov
Oct
Nov
May
Sep

Aug
Jul
Feb
Jun
Mar
Nov
Apr
Aug
Feb
Mar
Apr
May
Dec
Apr
Oct
Jul
Oct
Dec
Nov
Mar
Aug
Jun
Mar
Dec
Dec
Mar
Nov

Feb
Feb
Feb

Oct

Dec
Mar
Apr
Jan
Feb
Apr
May
Aug
Jun
Apr

Feb
Jun
Nov
Aug
May
Jun
Dec
Feb
Jul
Jun
Aug
Oct
Nov

Year
1981

1977

1978
1978
1981
1980
1978
1978
1980
1978
1978
1977
1978

1979
1980
1975
1975
1978
1972
1980
1980
1975
1979
1979
1981
1978
1979
1984
1984
1972
1983
1972
1973
1976
1972
1973
1983
1983
1982
1983

1978
1975
1975

1982

1982
1979
1979
1983
1983
1983
1983
1983
1972
1981

1982
1983
1974
1978
1972
1975
1977
1978
1973
1983
1972
1975
1975

Page
94

28
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————— Project Index

Project Month  Year Page Project Month Year Page
Digital display module Jan 1979 35 SuperSelective Music Filter Apr 1984 39
Drill Speed Controller Feb 1975 46 Switched mode power supply part1  Jun 1983 35
Drill Speed Controller Mar 1977 56 part2  Jul 1983 83
Drill Speed Controller Sep 1980 69  Tape/Slide Synchroniser Jun 1972 48
Dry Cell Charger Sep 1984 53 Tape/Slide Synchroniser Feb 1979 27
Earth Leakage Circuit Breaker Dec 1982 25 Telephone Bell Extender Oct 1978 65
Earth Resistivity Meter Jul 1973 30 Telephone Bell Shifter/Extender Nov 1981 78
Easy Way To Make PC Boards Oct 1973 66  Teletext System part1  Jul 1979 20
Electromyogram Mar 1980 56 part2  Aug 1979 41
Electronic Doorbell (free PCB project) Oct 1982 29 Torch Finder Jul 1978 31
Engineer’s Stethoscope Mar 1981 63 Touch Switch May 1976 14
FM Mains Remote Control Oct 1981 56 Touch Switch Dec 1979 93
Garden Watering Systems Jun 1976 26 Errata  Jan 1980 L
Gas Monitor Apr 1978 33 Touch Switch (free PCB project) Oct 1982 30
GSR Monitor Jul 1977 1 Two Battery Savers May 1972 30
Hear-And-Tell Unit Oct 1974 24 Twonky — MPU Musical Box Feb 1979 79
Heartbeat Monitor Aug 1981 31 Two-Tone Door Bell (Short Circuit) Feb 1977 50
Heart Rate Monitor Dec 1976 18 Typewriter Interface Oct 1983 21
Helping Hand {RNID competition Errata  Mar 1984 25
winner) May 1978 16 UFO Detector Jul 1978 63
Homes For Ohms (Resistor storage Jan 1973 47 UHF Aerial Preampilifier Aug 1973 M4
system) Ultrasonic Switch Feb 1978 62
Induction Balance Metal Locator Feb 1977 33 Utiliboard Breadboarding System Nov 1975 58
Induction Balance Metal Locator Feb 1978 32 Vertical Speed Indicator part1  Apr 1984 19
Induction loop, portable Jul 1983 52 part2  May 1984 57
Infra-red Remote Control May 1981 51 Videograph — TV audio display Apr 1979 27
Infra-red Remote Control, ET}HIR60  part 1 May 1980 33 Watchdog Power Saver Oct 1977 10
part2  Jun 1980 73 Wind Speed Indicator Apr 1979 85
Intercom (Using The LM380) Dec 1974 32
" Errata Jan 1975 70
Kitchen Scales, digital part1  Jul 1982 30
part 2 Aug 1982 39 MODEL CONTROL
Errata Sep 1982 9 FM Radio Control Oct 1980 15
Laser, low-cost Mar 1974 34 Errata Dec 1980 13
LCD Panel Meter Mar 1978 26  Model Train Controller Nov 1976 16
LED Jewellery Jun 1981 45  Motor Speed Controller Jul 1979 47
LED Pendant Nov 1977 4 Errata  Nov 1979 13
Light Activated Switch Nov 1980 81 Errata  Dec 1979 13
Light Activated Switch Module Mar 1981 52  Radio Control Servo Failsafe Apr 1980 29
Low Battery Warning May 1975 48 Radio Control Servo Failsafe Aug 1983 61
Mains-Borne Remote Control part1  Apr 1984 53  Radio Control System part1  May 1979 61
part2  May 1984 37 part2  Jun 1979 87
Mains Seeker Jun 1979 46 Errata  Aug 1979 13
Message Panel Oct 1982 53 Servo Tester May 1980 52
Message Panel Interface Nov 1982 68  Slot Car Controller May 1982 79
Metal Locator Jul 1973 20  The Beast Model Train Controller part 1 Nov 1979 42
Metal Locator Mar 1980 78 part 2 Dec 1979 86
Errata  Apr 1980 9 Errata  Feb 1980 17
Errata  Jun 1980 1 White Line Follower Apr 1978 23
Metal locator, induction balance Feb 1977 33
Metal locator, induction balance Feb 1978 32
Microwave Oven Leakage Detector Nov 1979 85
Errata Dec 1979 13 MOTORING
Mini-Drill Speed Controller Jun 1981 89 Accurate Voltage Monitor April 1982 23
Motor Speed Controller Jul - 1979 47 Alarm alarm July 1977 29
Errata Nov 1979 13 Alcohometer Dec 1981 79
Errata Dec 1979 13 Antenna Extender Jun 1981 78
Muscle Meter (Electromyogram) Mar 1980 56  Anti-theftauto alarm Jan 1974 16
Musical Doorbell Dec 1980 60 Auto amp — car audio booster May 1975 55
Negative lon Generator Jun 1982 19 Automatic Battery Charger Apr 1980 39
NiCad Battery Charger May 1974 52 Automatic car theft alarm Aug 1972 50
NiCad Charger Aug 1979 29 Battery charger Nov 1973 64
NiCad Charger/regenerator Sep 1983 27 Battery Indicator Jul 1979 92
Noiseless Power Switch Mar 1981 13 Bodywork Checker Dec 1981 54
Optical Communications Circuits Jun 1976 68 Brake light warning Oct 1972 44
Pest Control — Allez Cat Feb 1982 89 Breadown beacon Sep 1976 52
Polystyrene Cutter Jul 1982 73 Car alarm Mar 1975 24
Portable induction loop Jul 1983 52 Errata Jut 1975 68
Power supply, switched mode part1  June 1983 35 Caralarm Dec 1978 16
part 2 Jul 1983 83 Car Alarm Nov 1981 94
Proximity Switch Oct 1978 75 Car Alarm Oct 1983 66
Rain Alarm Apr 1978 62 Errata  Nov 1983 96
Rain Alarm Dec 1979 35 Caravan Lights Checker (Reader's Apr 1981 100
Remote-Controlled Power Switching May 1981 90 Design)
Soil Moisture Indicator Aug 1977 19 Car Immobiliser May 1979 89
Errata  Sep 1977 8 Car Security Device Apr 1980 50
Soil Moisture Indicator Jul 1979 67 Courtesy light extender Feb 1975 51’
Soldering Iron Controlier May 1981 24 Errata  April 1975 71
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Project Month Year Page Project Month Year Page
Digital Tachometer Jan 1979 36 Mini Drum Synthesiser Nov 1983 36
Electronic ignition Sep 1973 36 Errata  Apr 1984 62
Electronic ignition system part 1 April 1975 10 Minisynth (Complex Sound Oct 1978 17
part2  May 1975 23 Generator)
Errata  August 1975 69 Multi-Option Siren Jan 1981 22
Electronic Ignition May 1978 41 Musical Box Nov 1981 50
Flip-fiop flasher April 1975 42 Music Processor Nov 1981 38
Fuel Gauge Jan 1983 46 Errata  May 1982 M
Fuel Level Monitor Sep 1979 53 New Sound For Your Guitar Jun 1973 30
Headlight Delay Mar 1979 27 Organ, ETI Victory part 1 Feb 1983 19
Headlight Reminder Dec 1972 48 part2  Mar 1983 36
Headlight reminder March 1975 34 part3  Apr 1983 56
Ignition timing light Sep 1974 18 part4 May 1983 67
LED Tachometer Jan 1981 49 Phaser/explosion sound effect May 1982 63
Light Activated Tachometer Feb 1979 50 Playmate guitar effects amplifier part 1 Aug 1982 28
Light Wand Mar 1982 73 part2  Sep 1982 16
Meter beater Feb 1975 28 Polyphonic Keyboard Controller jul 1979 36
Overspeed Alarm Sep 1979 79 Reverberation unit, solid state Apr 1982 101
Parking Meter Timer jan 1982 29 Reverberation unit, spring line D%c 1974 46
Patch detector {Short Circuit} jan 1977 33 Reverberation unit, spring-line Oct 1984 18
Revealer — body filler detector Aug 1973 58 Sound Bender (ring modulatorn) Oct 1981 88
Rev monitor/limiter Dec 1977 37 Sound Effects 1: Bomb Drop Apr 1982 50
Screen Heater Controller Sep 1979 89 Sound Effects 2: Steam Train & Apr 1982 118
Smart Battery Charger jul 1981 85 Whistle
Tachometer jul 1977 32 Sound Effects 3: phaser/explosion May 1982 63
Errata  Sep 1977 8 Sound Effects 4: gunshot May 1982 89
Tachometer, Digital Jan 1979 23 String Thing (Transcendent DPX) part1 Aug 1979 18
Tachomoter, LED Jan 1981 49 part 2 Sep 1979 62
Tachometer, Light Activated Feb 1979 50 part3  Oct 1979 35
Tacho timing light Dec 1974 18 part4 Nov 1979 64
Trafficator flasher May 1975 46 Synthesiser, ETI 3600 part 1 May 1975 42
Turn Indicator Cancellor Apr 1973 70 part2 Jun 1975 32
Warning Indicator Monitoring Sep 1979 23 part3 jul 1975 54
System part4  Oct 1975 41
Errata Jan 1976 84
Synthesiser, ET1 4600 part 1 Jan 1974 20
MUSIC AND EFFECTS part2  Feb 1974 24
part 3 Mar 1974 40
Accentuated Metronome Feb 1978 17 part4  Apr 1974 44
Audio phaser Dec 1976 29
iy parth May 1974 54
Audio visual metronome Nov 1972 47 part 6 Jun 1974 24
Autochord rhythm generator part Nov 1978 56 part7  Jul 1974 52
part 2 Dec 1978 80 part 8 Aug 1974 58
Black Hole Choraliser May 1980 90 part 9 Sep 1974 48
PR— cirel Errata iep 192(2) 11 Synthesiser, Hand Clap Aug 1981 68
CCnE1) Ph")p Foundieiiect Y. 19 50 gynthesiser, Polyphonic part1  Dec 1980 87
aser May 1978 57 part2  Jan 1981 77
Errata Jul 1978 7
part3  Feb 1981 32
Chorus/Flanger Jan 1984 33 part 4 Mar 1981 27
Complex Sound Generator Oct 1978 17 gsynthesiser, Project 80 — Dual VCA Aug 1980 78
(Minisynth) , ‘ Synthesiser, Project 80 — Monitor Oct 1980 79
Drum Machine Apr 1981 75 Amplifier
Drum Synthesiser, ETI Staccato Jun 1980 84 Synthesiser, Project 80 — Noise Apr 1981 59
‘ ] Errata Aug 1980 13 Cenerator
Drum Synthesiser, Midi Errata g\/\uagy }ggj 22 Synthesiser, Project 80 — PSU, Feb 1980 62
Drum Synthesiser, Mini Nov 1983 36 VESTe NGRS Errata Mar 1980 15
Errata Apr 1984 62 ; ; _
EZEKO spring-line reverberation unit Oct 1984 18 Syg::/(;lsz)s:g j:;):’(zcrt BO=SE 35P =y =
Electronic Bongos (Short Circuit) Aug 1977 24 Synthesiser, Project 80 — VC Jul 1980 88
Fuzz box (Short Circuit Apr 1977 48 envelope shaper
Fuzz/Sustain Box - ?ec;; 1980 23 Synthesiser, Project 80 — VCF May 1980 20
R . f Synthesiser, Project 80 — VCM Mar 1980 87
Guitar Effects Unit Apr 1979 97 Synthesiser, Project 80 — VC State Jul 1980 84
) Errata  Jun 1979 9 Variable Filter
Guitar Note Expander Apr 1981 95  gynthesiser Sequencer May 1981 36
Cuitar Tuner | . Jrj";r 132; 4; Synthesiser, Transcendent 2000 part1  Jul 1978 38
I part 2 Au 1978 45
S ——— Errata mzz Bg; ;; Temperature Stabilised Log. Jang 1979 62
nshot s
Hand-Clamp Synthesiser Aug 1981 68 TOSCC)EVS:;; Dec 1976 41
Metronome Nov 1980 56 Transcendent DPX string synthesiser partT  Aug 1979 18
Metronome, Accentuated Feb 1978 17 part2  Sep 1979 62
Metronome, Accentuated Jun 1979 21 part3  Oct 1979 35
Metronome, audio visual Nov 1972 47 part4  Nov 1979 64
Metronome (Short Circuit) May 1977 39 Transcendent Polysynth part1  Dec 1980 87
Midi Drum Synth May 1984 62 part 2 Jan 1981 77
Errata Aug 1984 66 part 3 Feb 1981 32
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Project

Tuning Fork
Vocoder

Waa-Phase Unit
Waa-waa unit
Waveform multiplier (chorus)

PHOTOGRAPHIC

Automatic Contrast Meter

Electronic flash trigger
Enlarger Timer
Exposure meter

Flash Sequencer

Flash sequencer

Flash Trigger

Flash Trigger

Flash Trigger

Photographic process timer
Photo timer

Printimer — 1V2-3 minute timer

Shutter Timer

Slave flash

Sound/light flash trigger
Sound-operated flash

RADIO

Aerial Matcher for SW Receivers
Air Band Converter
Chipmonk FM/AM Radio

Crystal Calibrator

Digital Radio Dial
Headphone Radio, AM
Marker Generator
One-Chip Radio

RF Attenuator

RF Power Meter

Speech Compressor

Star Trek Radio

Tic-tac Radio

Two Metre Power Amplifier
Two Metre VMOS Power Amplifier

ROBOTICS

Digital PWM Interface for the
Robot Motor Controller
ETI Mobile 2 Robot

Motor Speed Control for Robots
Proximity Detector
Robot Arm

Robot Motor Controller

Servo Arm Interface

SECURITY

Alarm alarm
Alarm extender
Alarm Module

Alarm, ZX-based
Anti-Theft Auto Alarm
Automatic Car-Theft Alarm
Automatic Light Switch
Automatic Porch Light
Bansheee Siren Unit
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part4

part 1
part 2
Errata

Errata

Errata

Errata

Errata

part 1
part2

part1
part2
part1
part 2
part3
part1
part2

Errata

Month
Mar
Feb
Sep
Oct
Apr
Jun
Jun
Jan

Apr
Jul
Jun
Oct
Feb
Aug
Jul
Aug
Dec
Oct
Jul
Aug
Sep
Nov
Dec
Feb
May
Aug
May

Apr
Dec
Jun
Jul
Mar
Jan
Aug
May
Jan
Sep
Oct

May
Nov
Sep
Feb

Jun
Aug
Sep
Jul
Jun
Sep
Oct
Mar
Apr
May
Oct
Dec

Jul
Nov
Mar
Aug
Dec
Jan
Aug
May
Jul
Sep

Year

1981
1980
1980
1980
1981
1981
1976
1983

1982
1982
1975
1981
1976
1981
1983
1983
1979
1980
1983
1972
1975
1974
1974
1978
1972
1976
1972

1974
1979
1978
1978
1981
1979
1976
1976
1973
1976
1978
1979
1978
1975
1976
1980

1982
1982
1982
1982
1982
1981
1981
1982
1982
1982
1982
1982

1977
1983
1983
1983
1983
1974
1972
1984
1980
1984

Page
27
79
58
40

8
24
16
71

82

59
69
50
43
61

34
69

Project
Burglar alarm system

Burglar Proof Your Home
Car Alarm

Car Alarm
Car alarm

Car Security Device
CMOS Burglar Alarm
CMOS House Alarm
Combination Lock
Ecolight

Electronic combination lock
Home security system
Infant Guard

Infra-red intruder alarm
Infra-red intruder alarm
Infra-red intruder Alarm

Logic Lock

Porch Light

Proximity Switch

Radar intruder alarm

Ultrasonic Burglar Alarm
Warlock alarm system
Watchdog home security system
ZX-based alarm

TEMPERATURE MEASUREMENT AND

CONTROL

Differential Temperature Switch
Module

Digital Thermometer

Economical Heater Controller

Freezer Alarm

Heater Controller

Heat/Light Controller
(free PCB project)

Immersible Heater

Micropower Thermal Alarm

Seven-input Thermocouple Meter

Temperature Alarm

Temperature Alarm

Temperature Controllers, three

Temperature Meter

Temperature Meter

Temperature Meter Add-on for
Voltmeters

Thermemeter — Max/Min Memory
Thermometer

Under Temperature Switch Module
Wine Temperature Meter

TEST EQUIPMENT

1kHz Function Generator

All Purpose Power Supply, 30V, 1A
Amplifier, bench

Amplifier, bench (Short Circuit)
Amplifier, bench

Attenuator, audio

Attenuator, RF

Audio Frequency Meter

Audio Millivoltmeter

Audio Noise Generator

Audio Oscillator with LCD DFM
Audio Power Meter

Audio Power meter

Audio Spectrum Analyser
Audio Wattmeter

Errata

Errata

Errata

part 1
part 2
part 1
part 2
Errata

Errata

Errata

Month
Apr
Jun
Jul
Mar
Jul
Dec
Oct
Nov
Apr
Apr
Jan
Mar
Jul
Mar
Aug
Jan
Jul
Feb
Jul
Aug
Jun
Jul
Nov
Feb
Oct
Aug
Aug
Jul
Aug
Dec

Mar
Oct
May
Jul

Dec
Mar

Oct
Jun

Oct
Dec
Nov
Mar
Mar
Aug
Jul

May

Apr
Jul

Mar
Dec

Mar
Aug
Dec
Feb
Aug
May
Sep
Jul
Apr
Apr
Nov
Jun
Mar
Mar
Oct

Year

1977
1977
1974
1975

1975
1978
1983
1983
1980
1975
1978
1981

1984
1975
1981

1982
1972
1981
1984
1984
1982
1982
1982
1978
1978
1975
1980
1984
1981
1983

1981
1977
1982
1982
1977
1980

1982
1983
1981
1973
1974
1977
1975
1974
1978

1976

1983
1983
1981
1978

1977
1978
1980
1977
1979
1973
1976
1973
1976
1976
1978
1976
1979
1978
1973

———————————— PFOject Index

Page
57

49
20
22
35

67

25
65

23
25
53
18
30
21

49

70
20
51
31
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Project

Autoranging Capacitance Meter part1
part 2
Errata

Basic Power Supply, 4.5A-12V, 0.4A
Errata

Bench Amplifier

Bench Amplifier

Bench Amplifier (Short Circuit)

Bench PSU, 20V/2.5A 0r40V/1.25A

Bench PSU, 3-8V/2.5A &

+8-16/0.5A

Bench PSU, 25V/1.5A (Short Circuit)

Cable Tester

Capacitance meter, autoranging part 1
part 2
Errata

Capacitance Meter, 10pF-10uf

CMOS IC Tester
Errata

CMOS IC tester, simple

Component Tester (for
semiconductors)

Continuity Tester (Short Circuit)

Cross Hatch Generator

Crystal Calibrator

Curve Tracer

Decade Resistance Box

Digital Frequency Meter, 0-150 MHz

Digital Frequency Meter (Short

Circuit) Errata
Digital Multimeter
Errata
Digital Oscilloscope Trigger
Digital Test Meter (DMM/DFM)
Digital Voltmeter
Errata

Digital Voltmeter Moduie

Dual Logic Probe

Dual Power Supply

Dual Trace Adaptor

Dual trace adaptor {Design
Competition)

Dual Trace Adaptor (Readers’s
Designs)

Dummy Load for audio testing

FET DC Voltmeter

Frequency Counter Module, 1 MHz

Frequency meter, audio

Frequency meter, digital, 0-150 MHz

Frequency meter, digital, (Short
Circuit)

Frequency meter, linear,
100 Hz-100 kHz

Function Generator, 1kHz

Function Generator, 1THz100kHz

Grid dip oscillator

High impedance Instrument Probe

IC Power Supply

IF Strip Tester (free PCB project)

Impedance Meter, direct reading

Insulation Tester, 500V

Laboratory PSU, 0-30V, 1.2A

LCD Digital Multimeter

Errata

Errata

Linear Frequency Meter,

100Hz100 kHz
Linear IC Tester
Linear Ohmeter, 1 k-1 M FSD
Logic Clip, 16 point, TTL/CMOS
Logic !C Tester, TTL/CMOS
Logic Probe
Logic Probe
Logic Probe, CMOS, single point
Logic Probe, Dual
Logic Probe, TTL/CMOS
Logic Pulser
Logic Tester, CMOS
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Month
Mar
Apr
Jul
Oct
Nov
Aug
Dec
Feb
Jul
Feb

Apr
Oct
Mar
Apr
jul

Aug
Aug
Sep
Feb
Dec

Sep
Sep
Mar
Dec
Dec
jan

Jun

Aug
Oct
Nov
Aug
Sep
Mar
Jun

Oct
Sep
Apr

Oct
Feb

Jul

Jan
Dec
Nov
Jul
Jan
Jun
Aug
Jul

Mar
Dec
Aug
Apr

Oct
Jun
May
Sep
Aug
Oct
Jul

Nov
Jun

Nov
Jan

Sep
Dec
Mar
Sep
Dec
Dec
Aug

Year

1982
1982
1982
1974
1974
1979
1980
1977
1976
1984

1977
1979
1982
1982
1982
1980
1984
1984
1976
1981

1977
1978
1981
1978
1972
1980
1977
1977
1976
1976
1983
1980
1977
1977
1975
1982
1972
1974
1983

1981

1982
1972
1975
1973
1980
1977
1977
1980

1977
1979
1975
1982
1973
1982
1975
1982
1981
1978
1978
1980

1974
1980
1983
1976
1972
1975
1983
1982
1979
1975
1980

Page
48
108
35
53
71
67
74
52
18
41

Project

Logic Trigger for oscilloscopes
Low-Ohm Meter, 0.1-100R FSD
Marker Generator

Meter Mount {multimeter stand)
Multimeter (DMM/DFM)

Multimeter, digital
Multimeter, LCD Digital

Oscillator, Audio, with LCD DFM
Oscillator, wide range
Oscilloscope, 10 MHz

Oscilloscope Calibrator
Oscilloscope, television

Power meter, audio

Power Meter, Audio

Power Meter, RF

Power Meter, Stereo

Power Supply,0 —30V/1.2A
Power Supply, 4.5-12V/0.4A

Power Supply, 3-8V/2.5A
&+8-16V/0.5A

Power Supply, 10V/1A or 15V/0.5A

Power supply, 25V/1.5A (Short
Circuit)

Power Supply, 30V/1A

Power Supply, 20V/2.5A or
40V/1.25A

Power supply, dual

Power supply, programmable

Power supply, switching regulator,
SV/10A

Pulse generator, precision

Pulse Generator, single/delayed

RF attenuator

RF Power Meter

SCR Tester (Short Circuit)

Signal injector/tracer

Signal Tracer

Sound Pressure Level Meter

Spectrum Analyser, Audio

Spectrum Analyst

Stereo Power Meter

Stereo test amplifier (Short Circuit)
Sweep oscillator

Telescope (television oscilloscope)

Tone burst generator

Transistor Tester

True RMS Voltmeter

TTL Supertester

TV Baragraph

TV pattern generator
Versatile Grid Dip Oscillator
Voltmeter, digital

Voltmeter, FET DC
Voltmeter, module, digital
Voltmeter, True RMS
Voltmeter, wide range

Wattmeter, audio
Wide range Oscillator

Errata
Errata
Errata
part 1
part 2
part3
Errata
part 1

part 2
Errata

Errata

Errata

Errata

part1
part 2
Errata
part1
part 2

Errata

Errata

Month Year Page
Mar 1979 39
Apr 1981 40
May 1976 25
Jan 1973 43
Sep 1980 79
Apr 1981 8
Oct 1976 42
Nov 1976 8
Aug 1978 23
Oct 1978 13
Nov 1978 71
Jun 1978 90
May 1982 53
Jun 1982 30
Jul 1982 63
Feb 1983 41
Apr 1972 12
Jul 1983 21
Aug 1983 30
Sep 1983 46
Jun 1976 29
Mar 1979 67
Oct 1978 30
Mar 1984 35
Sep 1981 87
Oct 1974 53
Nov 1974 71
Feb 1984 41
Jan 1973 34
Apr 1977 47
Aug 1978 75
Jul 1976 18
Apr 1972 50
Jan 1983 83
Jan 1984 72
Apr 1976 54
Nov 1982 39
Feb 1981 46
Sep 1976 62
Oct 1978 30
Jan 1977 36
May 1977 37
Mar 1980 26
Feb 1981 74
Jun 1978 27
Nov 1982 52
Dec 1982 83
Mar 1984 35
Jul 1977 30
Aug 1977 10
Jul 1983 21
Aug 1983 30
Sep 1983 46
Feb 1976 25
Mar 1976 57
Jul 1974 63
Mar 1978 13
May 1975 30
Jul 1982 50
Nov 1976 31
Aug 1975 34
Mar 1977 35
Jun 1977 9
Dec 1972 36
Oct 1975 18
Mar 1978 13
Apr 1972 36
Feb 1973 58
Oct 1973 46
Jun 1978 90
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A BRITISH MADE OSCILLOSCOPE AT AN AFFORDABLE PRICE

The new Bridage single and dual trace oscilloscopes. ; T e

Single beam £195 Dual trace £225
* Send for details today *

Agents and distributors required worldwide.

Bridage Scientific Instruments
63-65 High Street, Skipton, North Yorkshire BD23 1EF.
Tel: (0756) 69511 (10 lines)

Manufactured in association with Scopex Electronics Limited

Component

For
Electronic and
other small parts.
A large variety of
components can easily

be kept well organized.

60 storage pockets per

unit.

Unit size:

1400 W125 H77mm.

 Material: Injection-moulded in

impact resistant polystyrene.

4 and 6 Drawer Steel cabinets

available.

The 6 Drawer cabinet, practical for

field service, has lock and carrying handle.
Recommended prices (excluding V.AT)):

6 drawer cabinet with lock and handle £92.00
4 drawer cabinet with lock and handle £59.00
Single drawer. £11.00

Typical Minifile applications:

R & D Departments Prototype Kits
Production Test & Rework Service Departments
Field Service Engineers  The Electronic Hobbyist
Repair kits for computers CNC- machines.

Stocked by:
Bradley Marshall, 325 Edgware Road, London W2 1BN. Tel: 01-723 4242
Enfield Electronics, 208 Baker Street, Enfield, Middlesex EN1 3JY. Tel: 01-366 1873
Henry's, 404-406 Edgware Road, London W2. Tel 01-724 0323

TK Electronics, 11-13 Boston Road, London W7 3S4J. Tel: 01-579 9794

Watford Electronics, 33/34 Cardiff Road, Watford, Herts. Tel: (0923) 40588.

‘Affordable Accuracy - Low Cost Multimeters from Armon )

SPECIFICATION HM 102R ANALOGUE \
* DC Voltage:  0-25, 1, 2.5, 10, 25 100, 250,
1000 volts
) 20,000 ohms/volt
# AC Voltage:  0-10,25, 100, 250, 1000 volts
10,000 ohms/volt
* Decibels: —20 to +22dB.
« DC Current.  0-50,50040 A, 0-5,50, 500mA.
+ Ohmmeter.  0-6 Megaohms in 4 ranges.
30 ohms Centre Scale.
+ Power Supply. One 1.5 V Size ‘A’ battery

SPECIFICATION MODELS
HC-6010 & HC-7030 DIGITAL
* 10 amp AC/DC

+ Battery: Single 9V drycell. Life: 200 hrs.
+ Dimensions: 170 x 89 x 38mm
* Weight 400g inc. battery

* Mode Select Push Button

# AC DC Current: 200u A to 10A
* AC Voltage: 200mV to 750V

# DC Voltage: 200mV to 1000V
+ Restance: 2000 to 20Ma

* Input impedance: 10Mo

+ Display: 3%z Diglt 13mm LCD
+ Oyload Protection: All ranges

incl)
* Size & Weight: 135 x 91 x 39mm, 2809r\
HC 102 BZ WITH BUZZER
BATTERY SCALE, 10A DC RANGE

HC102R
£11.00

ARMON ELECTRONICS L1D.

Dept. E, Heron House. 109 Wembley Hill Road, Wembley, Middlesex HA9 8AG =

Telephone 01-902 4321 (3 lines). Telex 923985

Please add 15% to your order for VAT. P&P free of charge. Payment by cheque with order. .
Offer applicable to mainland UK only. : Please allow 15 days for delivery. )
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SPECTRUM CONTRC

Give your Spectrum the power to control virtually anything with
this versatile expandable I/ O port. Design by Mike Wynne jones.

A'l'I-I——;

Al
A5
A6
INE

A3e— D4-
A2 D3
A1 €= D5
AQ

OV D1
OVa—— DO

+5V w~—{ D7
A12 W= A3
Al4 =i A5

30IS43ANN
3QiS ININOJWOD

= LINK
THROUGH

Fig. 1 Overlay diagram of the control/PSU board
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Ithough designed with no
Aspeci ic control apFIication

in mind, this digital I/O sys-
tem has found a variety of uses
including the control of a robot It
is extremely versatile and flexible
in its configuration, being expand-
able from a single 8-line-in and 8-
line-out board to a huge system
with 128 input lines and 128 out-
puts — enough to control Sir
Clive's notorious power stations
several times over.

It's flexibility lies in its con-
struction format: if more 1/O lines
are required than currently avail-
able, one merely builds another
i/O board and plugs itinto those
already present, forming a tower of
up to 16 /O boards on top of the
control board. Connections are
made between them via four 8-pin
DIL wire-wrap sockets.

The control board (for want of
a better name) is the one which
plugs into the Spectrum. It pro-
vides an edge-connector like the
Spectrum’s for connecting up
other peripherals, an external
back-up power supply and a cer-
tain amount of address-decod-
ing)logic and signal-buffering. Each
i/O board has pins to plug into the
board beneath, sockets to accept
another board above, the I/O logic
and two 15-way D-type input and
output connectors.

For flexibility in the Spectrum
system, there are two ranges of
i/O map ﬁositions with a hardware
switch which indicates which posi-
tion is taken. In order to comply
with constraints imposed by the
Spectrum hardware, each board
must be mapped to an address (31
+ a multiple of 32). This can be
done just at face value, taking up
most or all of the space in the first
page; this space , however, is
required for other peripherals such
as joystick interfaces (for
manoeuvring your robot’s arm)
and analogue interfaces. By adjust-
ing SW10T, a switch whose posi-
tion sets the valid state of A14, the
address can be changed to
(168384 + 31 + a multiple of
32). Itis the number on lines B0 —
B3 which indicates what that num-
ber is to be for a particular /O
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PROJECT

MAIN BOARD

CONNECTING WIRES
(FLEXIBLE)

DOUBLE SIDED
VEROBOARD
OR PCB

PINS ARE BENT TOWARDS
EACH OTHER TO MAKE

CONTACT WITH THE CIRCUIT
BOARD. SOLDER INTO PLACE.

board. Thus the control-board, the
one which plugs directly into the
computer, puts the number 0000
on BO — B3, and each I/O board
uses the number passed to it from
the board below to formulate its
address, before adding one to the
number and passing it on to the
board above. Thus each I/O board
maps itself to a certain multiple of
32, and enables itself when the
number on A5-A8 (a multiple of
32) is the same as that on B0-B3,
no matter where in the stack of
boards it is placed: the first is
always the lowest, the next 32
higher, and so on.

As stated earlier, up to 16 I/O
boards can be plugged together in
this way, so two pages of I/O are
taken up by the complete system.
In the unlikely event of more than
128 lines each way being required
(1), more could be facilitated by
making a second control board,
plugging this into the edge-
connector of the first and having
one set with A14 low for validit
and one with it high, doubling the
capacity to a colossal 512 1/O
lines.

It was thought wise to include
on the control board an extra
power supply, as the Spectrum'’s
runs close to its limit. For this, it
was decided to use the supgly
enclosed with ZX printers, these
supplies being redundant with
Spectrum-owners. People building
this project were deemed likely to
be the sort of people who would
have printers. However, for those
who have not, the supplyisa9V
DC unregulated source, capable of
supplying 1.2A maximum. It is ter-
minated with a 3.5 mm jack plug,
wired so that the tip is positive.

ETI OCTOBER 1984
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THESE TWO PINS REMOVED
AND A SMALL PIECE OF
ETCHED.PCB INSERTED

REMOVE CONTACTS MARKED X
FROM 20 PIN DIL SOCKET
BEFORE FITTING TO PCB

Fig. 2 (left) Making a flexible connector.

Fig. 3 (above) Mounting details of alternative relays.

If the computer's supply is con-
nected and the external one is not,
the boards should still be allowed
to function, drawing power from
the computer. But if the external
supply is connected and the com-
puter's is not, they must not
receive power: this would allow
ICs on tﬁe I/0 boards to apply
voltages to chips in the computer
which otherwise have no power
connected, possibly resulting in
considerable damage. The I/O
boards must only receive power
from the external source when
both sources are operational — at
all other times they can be con-
nected to the computers + 5V
rail. This action is achieved by the
components associated with RLA
101 on the control board.

Construction

It is strongly recommended
that our double sided circuit
boards should be used as it is
extremely difficult to make the
boards, especially where an ed%e
connector is involved, and the four
DIL socket connectors must be
positioned precisely the correct
distance apart.

Begin assembling the control
board by cutting the pins of the
edge connector to about half an
inch and then bend them towards
each other in pairs across the con-
nector (Fig. 2). Insert the small
edge connector mounting board
between them and solder it in
place at each pin. Now make the
connections between this and the
main board using thin flexible
wire. The purpose of this arrange-
ment is to prevent vibrations from
disturbing the connections, and to
allow flexibility so that the mis-

match in height between the com-
puter and the external circuit boad
does not matter.

PARTS LIST —
CONTROL/PSU

BOARD .

RESISTORS

R101-104 1k0 %W 5%

CAPACITORS

C101 10u16V

electrolytic

C102-105 100n ceramic disc |

SEMICONDUCTORS

1C101 7805

1C102 7418367

1C103 741827

1C104 7418133

Q101 BC182L

D101 1N4001

MISCELLANEOUS

SW101 SP C/O DIL switch

RLA101 6V two-pole (/O
miniature relay
(see text and
Buylines)

SK101-104 8 pin standard or
low profile DIL
socket

SK105 3.5mm jack socket

SK106 28 way double-

sided edge connec-
tor, keyway at
position 5, to suit
Spectrum
PCB; M3 nut and bolt for IC101; 2 x 16
pin, 1 x 14 pin and 1 x 20 pin DIL soc-
kets for {Cs and RLA101; four off rub-
ber feet; perspex sheet; nuts and bolts
to secure perspex; 28 way Veroboard

strip for edge connector. ’
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HOW IT WORKS

TO I/0 CARDS
The external power source is connected . N
viajack socket SK105, andisregulated to gég j‘)og;
Il +5Vby!C101, 27805 voltage regulator. D50— —OD5
C101 and C102 form part of the regu- A0 ——0D4 % (sk102)
lator's stabilising cicuitry. e e
The switching action between sources D10— —OD1
is done by RLA101. When it is in its nor- DOO— «—Q DO
mally closed state (ie the coil is not HVE
energised), the +5Vrail is connected to 167
that of the computer. This occurs when WRO— 13 n —0 8 WR (SK103)
the computer’s supplyis absent (Q101is HDO 12 7 B RONSKI03)
switched off), or when the external sup- e ~ 4t (c102 [5 3::3
ply is absent (relay coil receives no ik ] ——Oag | SK109
power), or both. However, if both sour- ] 2 ~O BAS
cesare connected properly, Q1 switches 187178
on and the relay coil is energised. This
allows the 1/0 equipment to take its 2 10 lov "
power from the external source. ¥ 9\ 8 7 O:
When RLA101 js switched ofi, the § e T@ :,__O:f (sK101y
magnetic fieldinthe coil decays, causing  § +——O80
a large back-EMF. D101 shorts this 2 4129~ o oov
potential, preventing damage to Q101. 8 A13 00— —l_ 5
Signals RD, WR and A5-8 are not & A120- H ic103 8
required by the control logic. However, E ATIOS )
they are monitored by several gates on 5 . 2
thg I_/O boards.. Asthefanoutof the gates E A/:gcr ! mz O SEL (SK103)
driving these lines in the computer may g A8O———— 13
not be adequate, they are buffered by I e el
1C2. BO-3 are all tied toOV on the control Fa - o B
board, asthisis the numberpassed tothe ol \:i
first I/ O board. .- 3
. 3
The general enable line from the A3O- 1:
control board to the the 1/0 boards is it 3
SEL(ECTED); general because it indi AOC; i
cates that one of them is addressed,
but not which one. It is produced by
IC4, whose inputs must all be high to —:\7
produce a low (active) output. Thus, +5V O—
A0-A4 must ail be high (negessary to --——o\ y i gﬂgg
! A IN oUT D101
avoid interference with other hardware K105 (O 1c101 - 4
already in the Spectrum system), and = ’ ALA l 1
so must the outputs of 1C103 a,b and c. L = PIN4  PIN 16
These are three-input NOR gates, EL+$J,?‘ €102 by =+ 1€103  ic104
and their inputs must all be low to pro- [ ev | 1" 16T a1 §)% cios Jeios N7 PINB
. . A n 100n [ 100n
duce high signals at the corresponding o t i )
inputs of 1C104: A9-13 and A15 must ov L bt i o O K
all be low as set out in the addressin . A . ’
requirements, and I0RQ (standing f‘f_ Fig. 4 Circuit diagtram of the control/PSU section.
In/Out Request (bar)) to indicate that ded by the manufacturers. activated SEL must be low, and so
the operation taking place is a valid Turning to the 1/O boards, 1C1 is a must the output of IC3b on that
I/O operation rather than a memory quad exclusive NOR package. These board. These two lines are monitored
operation. The valid state of A14 is set have outputs which are low when the by 1Q2a, giving a high output and thus
by the switch, SW101. It is set depend- inputs are different (L.-H or H-L) and a low output on 1C3a when conditions
ing on whether we wish the system to high when the inputs are the same (H- for that board to function are fulfilled.
be mapped from 31 onwards or from Hor L-1) The number passed to board one on
16384 + 31 (ie 16415) onwards. If the Each of the gates in I1C1 has an open the B-bus is 0000, 0001 to board two
switch is set to “HI”, 1C104 detects a collector output. This means that it can etc., so to make the order in which the
high signal, and the input of IC103a is only drive the output low if required — boards are plugged in irrelevant, each
pulled low by resistor R102. If it is set the high level is being established by board must add one to the number
to LO”, R104 pulls the input of 1C4 R1. If any of the address inputs BA5 —7 passed to it from below before passing
high, and the input of 1IC103a, pin 9, do not match their corresponding BO it on to the board above. This is
detects a low signal on A14. — 3 inputs then the output of that sec- implemented by 1C4 — a four-bit
Thus when the correct general tion of 1C1 will go low. This will drive adder with 0000 as one input and the
address is present on the bus (ie not all the other outputs low as well and carry input high.
including A5 — A8), and IORQ is low, thus the input to 1C3b will be low. This The low output from 1C3a is pro-
SEL goes low, signalling to the 1/O is known as a "“Wired AND” connec- cessed with RD by 1C2b, giving a high
boards that if A5-A8 are correct for a tion since it acts just like a 4 input AND output to activate the input chip. It is,
particular board, that board should gate without an actual device being however, activated by a low signal, so
then activate. used. inverter 1C2C is included in the signal
The data bus signals are not required B0,1,2,3 (the B is merely an arbitrary path to cause the necessary inversion
by the control board, so they pass over letter) indicate what number should when the input chip is activated, apply-
it to the stack of 1/ O boards. be present on A5-A8 for a particular ing the input data to the data bus. Its
Capacitors C103-105, are physically 1/0 board to activate. A5 is compared internal latches are disabled through
closg. to the ngiq ICs to increase with B0, A6 with B1 and so on, by D1 to prevent the data from changing
stability in the circuitry, as recommen- 1Cla-d. For a particular board to be during read should external hardware
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NOTES:
1C1 = 7415266 | 02 wg  SK6
IC2 = 74502 (> D3 £0)
IC3 = 74LS00 D4 [ K2 Lo
IC4 = 7415283
IC5 = 745373 D5 O
IC6 = 7415374 > D6 ~
D1=1N4148 — D7 -0
? +VE ov Lo
20
19
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1% 3 . o7
D6 O~ . ole
D5 O- ! < 5
D40~ s
SK23 p3 o 1 (; 165 |14 o
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OE E
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8
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13 12 olo
L 1 OUTPUT
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BA7 O~ BA7
SK4
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1ooT 47:?1'

t ot N

attempt to cause this to happen. The
data on the data bus is thus read by the
microprocessor. The latches in IC5 can
be disabled by external cicuitry: inputs
are ignored, and only the previous data
read. This action is very useful if the
inputs are connected directly to the
data bus of another computer, and is
caused by pulling the EXTERNAL
LATCH DISABLE connection low.

For ouput (a write instruction) the
ouput of 1C2d goes high, clocking the
D-type flip-flops in 1C6, and thus mow-
ing the data from the data bus onto the
output lines. The output can be made
high-impedance (again useful if they
are to be connected to the data bus of
another computer), by pulling OUT-
PUT DISABLE high.

Fig. 5 The 1/O board circuit.
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Next make connections, using
single strand insulated wire, bet-
ween the row of holes and the
strips between the edge connec
tors again as shown in the overlay
diagram. The rows of holes for con-
nections are staggered to prevent
the introduction of weakness into
the board. Edge connector strips
on the underside of the board are
shown in red in the overlay
diagram, and those on the compo-
nent side in black.

When all this interwiring has
been completed and thoroughly
checked, solder all the through-
board links top and bottom into

PROJECT: Spectrum Control

place and the resistors and the
diode. All components should be
soldered on the underside of the
board. Now insert and solder the
IC sockets, SW101, IC101, and the
capacitors. The four sockets in the
corners of the board for connec-
tion to the I/O boards are standard
8 pin DIL IC sockets.

ENCLOSED TYPE (PREFERRED)

FRONT VIEW

16 or 18 GAUGE
COPPER WIRE
SUPPORT

INNER
CONNECTION

CUT OFF
U
CONNECTION

Y= e ramn
ﬂNUT
‘
OUTER
CONNECTION SOLDER IN
OPEN TYPE

Fig. 6 Mounting details of SK105.

Next insert the relay and jack
socket. The orginal relay is a very
compact device from Maplin, and
it is a good idea to fititin a 14 pin
low profile DIL socket with pins 2-
4 and 11-13 removed or to use a
suitably modified 16 or 20 pin soc-
ket if the alternative type is used.
The best type of jack socket is a
chassis-mounting sort with a plas-
tic housing, as these sockets have
a flat side to them which rests on
the surface of the PCB. Printed cir
cuit mounting jack sockets are
only widely available in the quar-
ter inch standard size. The socket
is held steady by a piece of 16 or
18 SWG wire passing over the
threaded section on the front and
through the two holes in the
board, with the ends soldered
firmly.

Hint — when inserting the
through links, use the old resistor
lead or 22 SWC tinned wire. Flat-
ten the end with pliers orbend a
small angle to retain it

Next month, we shall conclude
the description of the port with
construction details of the 1/0
boards and notes on testing, use
and connection between
computers. T
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TECH TIP

Hiss Reducer

S. P. Giles
London

The circuit goes some way towards
offering a cheap reduction in the
annoying hiss present on bad VHF
reception signals and hissy tape
recordings. Itis based on the princi-
ple that two signals equal in all res-
pects other than phase will cancel
out when mixed together. If we
create an out-of-phase version of

the hissand mix it £
withthe original, it oK
will cancel out.

Thesignaltobe cleanedupis DC
blockedbyC1 andthenfedintotwo
separate paths, to mixer IC1b's
inverting input viaR5 and intoiC1a.
The latter is a unity gain inverting
amp which inverts the high fre-
quency content of the input signal
passedthroughbyC2, C3 orC4.The
IC1a output is then passed to mixer
IC1b via R4 and PR1, which for best
results should be a multiturn
preset

NOTE:
iC1 = TLO72,NEG632 etc.

To set up, connect a temporary
link between R1 and IC1a’s invert-
ing input, which will allow IC1a to
pass all of the input. Hook up the
input toaradiotunedtoa hissy VHF
station and the output to an

A440 Tuning
Reference

C. Robertson
Edinburgh

This circuit was developed as a
result of a demand by several
friends for a cheap and reliable
A440 tuning reference which could
be connected to an existing
amplifier/studio talkback system.
The frequency reference used was
a 4.433MHz crystal, this having
the advantage of being cheap,
accurate and readily available,

If 4433Hz is divided by 10075
or 10011101011011, the resuk
tant frequency is exactly 440Hz
However, inorderto simplify the cir-
cuit, this is rounded to 10076 or
10011101011100,, This gives a

resolution 0f0.5% whichis quitesuf-
ficient for all but the most critical of
applications, bearing in mind that a
pitch difference of about 6% is
equivalent to one semitone.

The crystal oscillator based
round T1 has its output divided by
two by ICla, a D-type ﬂip—ﬂoi
which subsequently feeds the cloc
inputofthe 12 stage ripple counter,
IC2. The appropriate outputs of the
counterare ANDed via IC3 and Q2
and fed back to the reset inputs of
both IC2 and IC14a, (Q2 is an NPN
type in order to reduce power con-
sumption). This produces a narrow
negative-going pulse train of 880Hz
which is presented to IClb, a
second D-type divide bytwo circuit.
This produces the 440Hz reference
with a precise 50/50 mark space
ratio. Q3 and its associated compo-
nents reduce the signal to approx-
imately line level and perform

wave shaping

The power supply is a single 9V
PP3 battery connected via a simple
SPST switch with decoupling per-
formed by C7 and C8. Currentdrain
is typically 4mA.

The prototype was constructed
onasmall printed circuitboardinan
ABS box measuring 120 x 80 x 30
mm. It should be noted that
aithouEh theinputsto IC3 are arbit-
rary, the pin connections shown
give the simplest PC layout if the
chiﬁs are positioned side by side
with the 4040 on the left, pin 1
top right

Finalg, although the unit was
designed to run from a PP3 battery,
it will run equally well on supplys of:
up to 18V such as those found in
many mixers and pre-amps,
although it is advisable to increase
R2 and R7 accordingly.

+VE
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1C3 = 4088

Q1,3 = 2N3904, BC184L etc.
Q2 = 2N3906, BC214L etc.
XTAL1 = 4.4330 MHz
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TECH TIPS

Slide
Advance
Unit

inPUTO—3]

lan Lamb

. SW1
Harare, Zimbabwe l

amplifier. Adjust PR1 for minimum
output — headphones would help
here. Now remove the temporary
linkand make sure S1 is switcﬁed to
position (a); you should hear the
original signal with its hiss. Moving
S$1 to positions (b), (¢) and (d) will
resultinthe hiss gradually becoming
less audible with position (d) giving
the most dramatic reduction at the
expense of losing a little high fre-
guency response.

The values of C2, C3 and C4 can
bealteredtosuittheinidividual 1C1,
adualop-amp, should of course bea
low noise type such as NE5532 or
TLO72 and C2 - 4 should of course
be polyester types.

This unit either encodes to or
decodes from one channel of a
stereo tape deck a 1kHz tone to
activate the remote advance of a
slide projector. The other channel is
utilised for commentary of the
slide series.

When pin 2 is pulled low, either
by closing switch SW1 or by apply-
ingan audio signal, the normally low
output on pin 3 goes high, charging
the capacitor on pin 6. This even-
tually causes pin 4 to switch low,
which pulls pin 1 low for a period of
3 seconds and pin 13 low for a
period controlled by the setting of

—0+9V

OPROJECTOR

———=()RECORD

the 100k potentiometer. The out-
put of this gate (pin 11) pulsing high
activates the 1kHz oscillator for the
recorder and provides base drive to
the Darlington pair connected
across the remote jack of the slide
projector. The 100k potentiometer
1s adjusted for the correct length of
pulse to advance the slide tray.

At the end of the 3 second

eriod, pin1isagainhighandifpin2

Eas alsoreturned high then the out-
puts on pin 3 going low discharges
the capacitor on pin 6 whichin turn
switches the outputon pin4 tothea
high, leaving the unit ready for the
next negative going input signal.

ETI

Assemble and install your

ownsystem and save pounds

SIREN & POWER

A COMPLETE
SECURITY
SYSTEM

FOR ONLY

SUPPLY
MODULE
PSL 1865

SfGURITY

DIGITAL ULTRASONIC
DETECTOR '
US5063

£39.95 . var

contains:

Control Unit CA 1250
Enclosure & mechanical fixings HW 1250
Key Switch & 2 keys KS3901
LED's LED1
5%" Horn Speaker HS 588

4 high quality surface mounting Magnetic Switches ~ MS 1025

With only a few hours of your time it is possible to assemble and install an
effective security system 1o protect your family and property, at the amazingly
low cost of £39.95 + V.A T. No compromises have been made and no corners
have been cut. The outstanding value results from volume production and
direct supply. Assembly is straight forward with the detailed instructions
pravided. When installed you can enjoy the peace o! mind that results from a
secure home. Should you wish to increase the level of security. the system
may be extended at any time with additional magnetic switches. pressure
pads or ultrassonic sensors. Don‘t wait until it's too late - order today.

Order code: CS 1370,

EXTENDED SYSTEM CS 1480 Price £62.50 + V.A.T.

This system contains, in addition to the CS 1370, an ultrasonic detector type
US 5063 + its enclosure, an additional horn speaker and a further 2 magnetic
switches. This system represents outstanding value for money for the high
tevel of security provided. Qrder Code:- CS 1480

The heart of any alarm system is the control

unit. The CA 1250 offers every possible feature

that is likely to be required when constructing a

system whether a highly sophisticated

installation or simply controling a single

magnetic switch on the front doos.

®Buitt-in electronic siren drives 2 loud speakers

®Provides exit and entrance delays together
with fixed alarm time

®Battery back up with trickle charge facility

s0perates with netic switches, pressure
pads, ultrasonic or .R. units

®Anti-tamper and panic facility

eStabilised output voltage

#2 operating modes full alarm/anti tamper and
panic facility

®Screw connections for ease of installation

®Separate relay contacts for external loads

eTest loop facility

Price £19.95 + V.A.T.

A complete siren and power supply module
which 1s capable of providing sound levels of
110dbs at 2 metres when used with a horn
speaker. In addition, the unit provides a
stabiised 12V output up to 160mA. A switching
relay «s also included so that the unit may be
used 1n conpunction with the US 5083 to form a
complete alarm

#3levels of discrimination against false alarms
#Crystal control for greater stability
eAdjustable range up 10 25ft.

®Built-in delays

812V operation

s module uses digital signal

HARDWAREKIT .
HW 1250

M
| penetrating 90dbs of sound, or even 110dbs with an additional speaker. All

SELF-CONTAINED ULTRASONIC
ALARM UNIT CK 5063 only £37.00 + VA.T.

Requires no installation. Easily assembled using
i our professionally built:and tested modules.
eAdjustable range up to 25 ft.
®Built-in entrance and exit delay
®BLilt-n timed alarm
eKey operated switch - Off, Test and Operate
®Prowision for an extension speaker
i oFully self-contai
X ®Uses US 5063, PSL 1865. Key Switch
3901. 3" Speaker 3515
Now you can assemble a really etfactive intruder alarm at this low price using
tned and tested Riscomp modules. Supphed with full instructions, the kit
contains everything necessary 1o provide an effective waming system for your
house or flat With a buiit-n LED indicator and test position the unit is easily
set-up requiring no installation. [t may simply be placed on a cupboard or desk.
lovernent within its range will then cause the builtn siren to produce a

pants included and supplied with full instructions for ease of assembly.
Size 200 x 180 x 70mm  Order as CK 5063
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This attractive case is designed to house the
control unit CA 1250, together with the
appropriate LED indicators and key switch.
Supplied with the necessary mounting pilfars
and punched front panel, the unit is given a
professional appearance by an adhesive silk
screened label. Size 200 by 180 by 70mm

Add 15% VAT to all prices
Add 70p post and packing to all orders
Units on demonstration

Shop hours 3.00t05.20p.m
Closed Wednesday
Saturday 9.00t0 1 00 p.m
SAE with ail enquiries

Order by telephone or post
(‘ - using o
(P your eredit cara S

Dept ETI/21

21 Duke Street,
Princes Risborough,
Bucks. HP17 0AT
Princes Risborough {084 44) 6326

POWER SUPPLY & RELAY UNIT
PS 4012 Price £4.95 + VAT,

piocessing to provide the highest lével of
sensitivity  whilst  discriminating  against
potential false alarm conditions.

Provides stabilised 12V output at 85mA and
contains a refay with 3 amp contacts. The unit s
designed to operate with up 10 2 ultrasonic
units or 1 infra-red unit IR 1470,

SIREN MODULE SL 157

Produces a loud penetrating shiding tone which,
when coupled to a suitable horn speaker,
produces SPL.'s of 110dbs at 2 matres.
Operating from 9-15V. Prics 295 + V.AT.

5'2" HORN SPEAKER HS 588

This weatherproof horn speaker provides
extremely high sound pressure levels (110dbs
at 2 metres) when used with the CA 1250, PS
1865 or SL 157 Price f4.95+ VAT,

ULTRASONIC MODULE
ENCLOSURE . .

only . -
+VAT. ¥ g

Sunable metal enclosure for housing an
individual ultrasonc modute type US or
US 4012, Supplied with the necessary
mounting pillars and screws etc. For US 5063
order SC 5063; for US 4012 order SC 4012.

3-POS. KEY SWITCH 3901

Single pole, 3key switch intended for use with
the CA 1250, rice £3.43 + VAT

MAGNETIC SWITCH MS 1025

Surface mounting superior quality -

£1.17 4 VAT,
US 4012 ULTRASONIC MODULE

Basic low cost ultrasonic detector suitable for
wide range of movement detection
li feat di and

g 2 L
having adjustable range 5-25 ft.
Price £10.95 + V.AT.

iISCOMP LIMITED

INFRA-RED SYSTEM
IR 1470 only £25.61+ VA,

0 oy

T.

Consisting of separate transmitter and receiver
both of which are housed in attractive moulded
cases, the system provides an invisible
modulated beam over distances of up to 50ft.
operating a relay when the beam is broken,
Intended for use in secunty systems, but also

ideal for and
applications. Size 80 by 50 by 35mm.J
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ETI PCB SERVICE

In order to ensure that you get the correct board, you must (Luote the reference code when ordering,
C

The code can also be used to identify the year and month in whi

a particular project appeared: the first

two numbers are the year, the third is the month and the number after the hyphen indicates the particular

project.

Note that these are all the boards that are available — if it isn't listed, we don’t have it.
Our terms are strictly cash with order — we do not accept official orders. However, we can provide a
pro-forma invoice for you to raise a cheque against, but we must stress that the goods will not be

dispatched until we receive payment.

1979
O E/794-1 Guitar Effects Unit........ 3.04
O E/794-2 Click Eliminator. . ......... 7.64
a
1980
O E/808-3 Ultrasound Burglar Alarm 3.30
O E/8010-1 Cassette Interface....... 3.37
O E/8010-2 Fuzz/Sustain Box ........ 3.76
1981
E/811-1 LEDTacho ............... 4.75
E/811-2 Multi-Option Siren........ 3.68
E/814-2 Drum Machine (2 boards) 6.44
E/814-4 Guitar Note Expander..... 3.68
E/816-8 Waa-Phase............... 1.76
E/816-9 Alien Attack.............. 4.00
E/817-1 System A-Input
(MMorM({...............:....3.05
E/817-2 System A — Preamp....... 5.95
E/817-3 Smart Battery Charger..... 2.27
£/818-3 Hand Ciap Synth. ......... 457
E/818-5 Watchdog Home
Security (2 boards} .............6.11
E/819-1 Mains Audio Link
(3boards) ........ooieiiinntL 8.45
E/819-4 Laboratory PSU...... v, 521
E/8110-1 Enlarger Timer........... 3.9
E/8110-2 Sound Bender........... 3.05
E/8111-1 Voice Over Unit..... .+..4.57
E/8111-2 CarAlarm............... 3.23
E/8111-3 Phone Bell Shifter........ 3.40
E/8112-4 Component Tester....... 1.71
82
E/821-3 Guitar Tuner (2 boards) ... 6.38
E/822-1 Ripple Monitor ........... 2.21
E/822-2 Allez Cat Pest Repeller....1.93
E/822-5 Moving Magnet Stage..... 4.01
E/822-6 Moving Coil Stage ........ 4.01
E/823-4 Capacitance Meter
(2 boards)
E/825-1 DV Meg. ....... T 3.13
E/826-1 lon Generator
(Bboards) ........cviiiiiiiinn 9.20
E/826-4 MOSFET Amp Module. . ... 7.80
E/826-5 LogicLlock ............... 3.52
E/826-6 Digital PWM ............. 3.84
E/826-7 Optical Sensor ........... 2.00
E/826-9 Oscilloscope
(4 boards) ............. ... .. 13.34
E/827-4 Hotwire............ evnen 3.02
E/827-5 Bridging Adapter ......... 2.74

O
0
0
O
0
(w]
0
0
m]
0
0
m]
0
0
0
]
0
0
0
19

gogoogOoodQ OO0opOodn 0O 0O 00000000 0000000000 OoOoooooon

0O @gOooo 00 oooooo

E/828-1 Playmate (3 boards). ...... 8.28
E/828-4 Kitchen Scales............ 212
E/829-1 Auto Volume Control. . .... 2,12
E/829-2 Dual Logic Probe........... 2.22
E/8211-4 Pulse Generator.......... 6.08
E/8212-1ELCB......cvvnnnninns 2.77
E/8212-2 Servo Interface

(2boards) ...........eiiiiiinnn 6.75
E/8212-4 Spectracolumn.......... 5.54

83

E/831-1 Fuel Gauge............... 3.45
E/831-2 ZXADC..........coevnnnn. 2.59
E/831-3 Programmable PSU....... 3.45
E/833-1 SoundBoard
E/833-2 Alarm Module............. 3.62
E/833-3 ZX81 User Graphics ...... 1.07
E/833-4 Logic Probe T 2.50
E/834-1 Real Time Clock .......... 8.74
E/834-2 Thermemeter

(2boards) .........ciiininnn 9.74
E/834-4 Stage Lighting — Main ... 13.73
E/834-5 Stage Lighting — Display 3.45
E/835-1 Compressor/Limiter ...... 6.19
E/835-2 Single PSU............... 3.16
E/835-3 Dual PSU ................ 4.01
E/835-42 NDFLAmp ............. 7.88
E/835-5 Balance Input Preamp..... 3.23
E/835-6 Stage Lighting

Autofade................. reseens 6,19
E/835-7 Stage Lighting —

TriacBoard.................. ... 474
E/836-1 to 3 PseudoROM

(Bboards) .........coiininnnn 3.62
E/836-5 Atom Keypad............. 5.18
E/837-1 Flash Sequencer.......... 2.67
E/837-2 Trigger Unit Main Board. .. 2.67
E/837-3 Trigger Unit Transmitter. .. 1.66
E/837-4 Switched Mode PSU
E/838-1 Graphic Equalisr.......... 9.10
E/838-2 Servo Fail-Safe

(four-off).....ooovviiennnnnnnen, 293
E/838-3 Universal EPROM prog. ... 9.64
E/839-1 NiCad Charger/Regen..... 3.77
E/839-2 DIger....covevrerennnn.. 3.40
E/839-3 64K DRAM
E/8310-1 Supply Protector ........ 2.19
E/8310-2 CarAlarm............... 3.98
E/8310-3 Typewriter Interface ..... 4.17
E/8311-1 Mini Drum Synth ........ 3.07
E/8311-2 Alarm Extender.......... 3.21

How to order: indicate the boards required by
ticking the boxes and send this page, together

with your payment, to: ETI PCB Service, Argus
Specialist Publications Ltd, 1 Golden Squatre,

London W1R 3AB. Make cheques paya

ETI PCB Service. Payment in sterling only please.

Prices subject to change without notice.

le to
Name

Total for boards
Add 45p p&p
Total enclosed

PLEASE ALLOW] Address
28 DAYS FOR

DELIVERY

Signed .........

ooggdoo0opooogoo

000000 QD00 0000O0000000000000onoO0a0ooo

B

E/8311-3 Multiswitch............. 3.59
E/8311-4 Multiple Port............ 4.34
E/8311-5 DAC/ADCFFilter .......... 3.22
E/8311-6 LightPen ............... 4.60
E/8311-7 LogicClip............... 2.51
E/8311-8 MC Head (JLLH). ........ 3.17
E/8312-1 Lightsaver............... 1.85
E/8312-2 A-to-D Board

E/8312-3 Light Chaser (2 bds) ..... 7.54
E/8312-4 ZX Alarm ............... 6.04

84

E/841-1 Vector Graphics .. ,......8.27
E/842-1 Speech Board

(Mini-Mynah)
MODULAR PREAMP:
£/842-2 Disc input (mono) ........ 3.73
E/842-3 Output stage (stereo) ..... 3.73
E/842-4 Relay/PSU ............... 3.73
E/842-5 Tone, main (mono)........ 3.73
E/842-6 Tone, filter (stereo) ....... 3.73
E/842-7 Balanced output (st) ...... 3.73
E/842-8 Headphone amp (st) ...... 3.73
E/842-9 Mother board ............9.01
E/843-1 Power Meter ............. 5.81
E/843-2Z80 DRAM............... 9.79
E/843-3 Obedient Die............. 3.76
E/844-1 School Timer............. 4.07
E/84 4-2 Mains Borne RC (Rovr) ., ..3.70
E/845-1 Auto Light Switch......... 4.01
E/845-2 ZXB1 EPROM Prog.
E/845-2 Mains Born RC (Trans)..... 5.07
E/845-4 Centronics Interface ...... 4.09
E/B45-5Vario ...........cceuinsnn 6.62
E/845-6 Midi Drum Synth ......... 3.59
E/846-1 Oric EPROM Bd 19.58
E/846-2 Spectrum joystick..... .. 3.30
E/847-1 Warlock Alarm
E/848-1 Joystick Interface
E/848-2 EPROM Emulator
E/848-3 Infrared Transmitter
E/848-4 Infrared Receiver...... =
E/848-5 CMOS Tester
E/849-1 EX42 Kybd. Interface......
E/849-2 Bansheee Siren ...........
E/849-3 Dry Cell Charger..........
E/8410-1 Echo Unit
E/8410-2 Digital Cassette........
E/8410-1 Echo Unit....... oncT

9.80
4.80

credbvandi A AVRe st insarTesannenesrinis
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Heathkit - /T'S A PLEASURE 10 BUILD

You'll find Heathkits available for Amateur Radio |
Gear ® Car Test Equipment ® Kits For The Home
o Self-Instruction Courses ® Computer Kits ® Test

Instrument Kits ® Kits For Weather Measurements.

Bring the enjoyment back into your hobby
with a kit from Heathkit. The beautifully
illustrated documentation and step-by-
step instructions make building a Heathkit §
arelaxing, absorbing pleasure! Choose 0
from their huge range of fascinating kits
and self-instruction electronics and
computing courses.

The Heathkit range includes the ultimate
in amateur radio kits, computerised
weather stations, a highly soph-
isticated robot, a 16-bit comp-
uter kit and a range of
home (or classroom)
learning cowrses. These
state-of-the-art courses
have easy-to-under-
] stand texts and ;
illustrations,
divided into sect-

All the most popular kits and educational products

are fully detailed in the 1984 Maplin catalogue (see
outside back cover of this magazine for details) or
for the full list of Heathkit products send 50p for |

3 - the Heathkit International Catalogue
complete with a UK price list of all
items.

All Heathkit products available in
the UK from:

ions so thatyoucan : . Maplin Electronic
progress at your ; ' Supplies Ltd.

own pace, whilst P.O. Box 3, Rayleigh,
el Essex, 556 8LR.

term retention of the Tel: (0702) 552911.
material covered. (For shop addresses see back cover.)

ew
Magazine

Railways is still the most popular area
of modelling, and were about to make

S

MORE information on "

it more popular still. Because L Py m rolling stock and
September 21st will see the launch of R ™ oo S

Your Model Railway, the first really BETTER advige op N/

professional magazine for all who have modelling for the

ever been interested in making scale enthusiast with spggia)

layouts. features for beginners,

We don't have space to tell you all
about it here, but be sure to look out
for it on September 21st. Your
Model Railway — simply the best.

IMPROVED covera
| hews and new progyets,

PLUS far morg

Out Fri. Sept.21st MMaiE i
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FINE

PARTY STROBE

lan Benton, whose Finesse Light Chaser/Sequencer design
appeared in our December 1983 issue, here sets out to dazzle us
with another example of his design skills

n essential component in
Aany disco’s repertoire of

lighting effects is the Xenon
strobe light. The versions available
at present range from the quite
sophisticated%and horrendously
expensive) to the rather boring
constant speed variety which are
still none too cheap.

The FINESSE strobe light can
add an impressive strobe light dis-
play to the disco set-up at a
reasonably small capital outlay, so
it is ideally suited to the new-
comer whose lighting equipment
budget must take second place to
the audio side of things. It might
equally well be used to create
atmosphere and stimulate dancing
at any party, in the home or
elsewhere.

The unit automatically flashes
in time to the beat of the music so
no speed control is required; a

level control is however, provided
to compensate for music with less
emphasised beat. The unit con-
nects directly to the output of an
audio amplitier or to the sound-to-
light output which is provided on
most disco consoles.

The operation of the circuit is
best divided into two sections
which will be dealt with
separately: the audio amplifer and
processor and its DC power sup-
ply; and the high voltage strobe
and triggering circuitry.

Direct connection to the audio
source is preferred for this circuit
because with ALC (automatic level
control) and a microphone, when
the level of the sound drops, the
strobe unit will be triggered by
background noises. [t may also be
triggered by the sound made by
the sudden expansion of the
Xenon tube as the strobe flashes,

SE DISCO/

causing it to flash continuously at
high speed under conditions of
low ambient sound. This is a dis-
tinct advantage for a light chaser as
it does not appear as though it has
‘got stuck’ when the volume is
lowered but for a strobe light, the
effect is, to say the least, annoying,

Direct connection means than
the audio circuitry must be com-
pletely isolated from the mains,
and this is done by using a small
transformer and an optoisolator.
The output of the transformer is
conventionally rectified and
smoothed to provide a split rail
power supply of approximately
*+12V DC and earth and the
optoisolator (I1C2) is used to
transfer the triggering pulse from
the audio circuitry to the triggering
circuit.

XENON TUBE XENON
ANODE AND TUBE
Cé +VE TRIGGER
LINK OR
SWITCH-
SEE TEXT p
° .Y LK1 i °
5 T3
3 <
&
4 3 ; T2 E
TORVI -
wiPER ™ b A Hps %
TO RV1 AND 2 i ; R13
OPTIONAL
VU METER B
TO RV1 R3 | -y L
ey o o g
(]
[HHERENRE % dy
c2 @
* = | ]

k a
v b
LEFTI RIGHTI

INPUTS!
LED1.
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™ e
TO STROBE
CIRCUIT
F$1
R1 A3 LIVE]
470k 3M9 NOTE:
LEPTOAA— AN
R2 Q1= BC184L IN
o 470k SCR1 = C106D
RIGHT D=AAAA D1.2 = 14148 NEUTRALO— I -
D47 = 1N4001 T
-0 oV
GROUNI:I 22 : T((): lsRT(:leJc_)l$E ”J” :L: -
100u
va
————0 -VE
a1 ' > ’ —0—O0—ANAA—{——O LIVE VIA FS1
LINKOR  R13 o
SWITCH-  220R
RS R9 R12 SEE TEXT 10W
680R 100 oo
10 16V cs XENON
s LED1 W 400V TUBE :E, g
4 - u
° OPTioNAL s I T aoov
VU METER - "{ 3 |
4 ey ;;10 ’ SCR1
Y W
R? i !
22k d ¢——a L —O NEUTRAL
-VE
| PARTS LIST . require handling precuations). As
Construction usual, make sure that none of the
RESISTORS (%W 5% unless otherwise The components of both the tracks are bridged by small pieces
stated) audio circuitry and the power sup-  of solder, especially where the
R1,2 470K ply and trigger circuitry are all high-voltage and power supply
R3 3M9 mounted on one PCB. Solder in components are concerned.
R4,7,10 22k the resistors first followed by the The strobe tube mounts on top
R5 100k diodes and the ICs last (IC1 is a of C4 as this reduces the length of
Eg 21713':2 JFET/biplolar device and does not the current wires to a minimum, It
R9 100k 1W
R11 1ho HOW IT WORKS
R12 330k %W :
::1/31 ig(l)(RWW The left and right audio channels are The mains is half-wave rectified by
summed by 1Cla which is configured D3 and charges C4 up through R13 to
CAPACITORS as an inverting summing amplifier with approximately 340V DC. With SCR1
a 10u 16V tantalum a gain of 18dB to produce an audio  non-conducting C3 charges up over
Q 470n 16V tantalum signal of approximately 4V RMS. approximately 10ms through R12 and
a 10n 400V polyester ICtb, D1, C1 and R5 form a peak  T1 primary. This leaves one plate at 0V
G 22u 400V level detector with a time constant of 1 and one plate at 340V.
.6 1000u 16V second. This is smoothed by R6, C2 When the phototransistor in 1C2
SEMICONDUCTORS and fed to the inverting of the com- conducts, SCR1 is triggered forcing the
IC1 TLO74 parator, 1C1d. The peak level signal is +ve side of C3 to 0V. The other plate
12 174 buffered by iCic and connected goes to —340V and discharges through
. Q1 BC184L through D2 and R7 to V., and V. T1 producing a pulse of about 5kV on
1 SCR1 C106D —0.65 V. This signal is compared to the the secondary. This is passed to a
D1,2 1N4148 smoothed sound level by I1C1d. metallised strip along the outside of
D3 1N5401 Thus the output of 1C1d goes high, the Xenon tube and ionises the gas
D4,5,6,7 1N4001 turning on LED1 and the emitter- inside. This then conducts strongly dis-
¢ MAINS 1) ZD1 22V 400mW zener follower Q1 which is used as a buffer. charging C4 in about 1ms with a peak
LED1 any LED A pulse is transmitted to the current of more than 50 Amperes and a
MISCELLANEOUS optoisolator 1C2, whenever the peak peak power in excess of TkW depend-
T strobe trigger trans- sound level exceeds the average ing on the tube used.
former (smoothed) sound level by an amount R9 and ZD1 limit the collector
" 7 9-0-9V, 6VA PCB determined by the setting of RV1. voltage of the phototransistor to 22V
mounting The effect of using a diode rather since most opto-isolators have a 30V
St PCB mounting 20 than a voltage divider is that when the Veeo limit.
mm fuse holder music fades, the peak voltage is The ringing of the tuned circuit
and 1A fuse reduced by a greater amount than the formed by T1 and C3 turns off SCR1 on
LP1 Xenon tube smoothed voltage. This effects a reduc- the first transistion through 0V pro-
PCB; case; reflector and lens assembly; tion in sensitivity and cuts off the  vided that the current flowing through
DIN or other socket for audio input; strob.e towards the end of a record, R12 is less than the holding current.
mains cable and strain relief bush; wir- | keeping it turned off until the next
ing, PCB mounting pillars, etc. record is faded in. l’
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is probably better if you can find a
tag ended or radial leaded version
for this component. The Xenon
tube most be totally enclosed for
reasons of safety as 340V is pre-
sent on its +ve terminal and 5kV
on the metallised strip along its
length. Mounting is left up to the
constructor, but one method is to
use the lens unit from a RING
halogen driving light, remove the
bulb-holder and fix C4 to the back
of the unit with the Xenon tube
soldered onto its terminals.

It may also be possible to use
the storage capacitor and tube
from an existing simpler strobe —
the value of C4 is non-critical — in
which case the housing will not
cause any problems. If a metal
case is used it should obviously be
earthed; if a plastic case is used do
no let it come into contact with
R13 which gets extremely hot.

Before switching on check that
the tube, C4 and D5 are all correc-
tly connected as well as making
the usual check for dry joints, etc.
Electrolytics have a nasty
pyrotechnic suicidal tendency
when connected wrongly, big elec-

trolytics especially, so be par-
ticularly careful here. If spurious
triggering occurs in use the input
voltage is too high; R3 should be
reduced until no distortion can be
heard using a crystal earpiece on
IC1a output.

Modification

The design can be modified in
a number of ways to suit individual
requirements. If link LK1 is
removed from the strobe live line
and a switch inserted instead, the
unit can be adjusted to flash cor-
rectly using D3 as an indicator
without the Xenon tube itself
flashing. The output of IC1c pro-
vides a buffered peak level signal
and this could be used to drive a
VU meter if desired.

It is also possible to modify the
circuit to drive two tubes
simultaneously. To do this, dupli-
cate the strobe circuitry from the
optoisolator onwards, reduce R8
to 560R and connect the
additional optoisolator diode in
series with the existing one. Bear
in mind that the additional strobe

PROJECT : Strobe

circuitry will carry high voltages
and assemble and insulate it
accordingly. If you can afford it,
the best solution would be to use
a second PCB, either a full board
from our PCB service ora home-
made one whch reproduces just
the relevant part of the layout. If
the full PCB is used, it is a simple
matter to connect up the
optoisolator diode using one of
the earth pads and the LED
cathode pad, and to wire this into
the board carrying the power sup-
ply and audio supply and audio
circuitry in series with the LED.

BUYLINES

All components are standard except
the Xenon tube and transformer (and
|| possilbly the optoisolator; Type IL74 is
| specified but other types should work
- providing their V_,, is 25V or more and
| the pinout is the same). Xenon tubes
are available with trigger transformers
from Tandy in two sizes and are sur-
prisingly cheap. Maplin also supply a
tube, but this has axial leads which may
| cause mounting problems. The PCB is
| designed for the Tandy transformer
which should still work with the Maplin
tube. The PCB is, of course, available

from our PCB service. J

frice Price Price
ot No. Dﬂm‘ﬂ Qby. Exciuding VAT Lot Na. Descriphon Bxciuding VAT LotNo. Description Qby. Eacluding YAT
4 HP. Signal Generotor Type 620A/6208/620A 3 £340 il Telequipment Oschloscope Type DA3R 2“" £180 Co-ax Coble Type Uniradio M112 300 £100
2 $chomand Wavemelens DA with convenier: 2 £60 52 Rodiometer Genercior ype g 2 £330 Cuclioscope e 531 C/W Phugins & Trolley 1 90
3 EH Ressarch Labs Puise Generator yps 139MB 1 £60 53 Coukant PFower Uit 7v46a 12v40 12via &v3a v Yo 4 £40 Schmrtt Miciowowe Powar Muter e BN 2412 4 240
4 HP. Rx Meter Type 2608 1 £480 54 ] £180 Marconl Microwave Sweesp Oschiaior Type. 1 120
s Arnec MBORmeter Type 301A 3 £180 8 HP. DC Power Supply 0-40v 3 ame. 1 £200 Generator o 1 £40
L] ATec MOt Type 301 3 £60 86 HP. VIVM Modsl 400D 2 £50 ind Moduiator MAF Type BNB41962 1 £180
7 Data Dynamics Terminal 1 £20 87 Jertokd Fleid Sirengh Meter Model T 7048 1 £40 Gen 4 £280
8 Timsbose Dekay Generator Type TH415 1 £60 58 Marcon! Universal Bricige Type TF 8584 2 £120 Rhocse & Sohwortz Decode Signal Gan Noe BN 104 1 $280
9 Marconl FW/ AM Modulalion Meber 4 £278 &% Marconl $tandard srsd Generator Type TF 867 2 £60 Telequipment Osciiosccos yoe 4 £180
10 AIM Elacironics Yanobie Funchion Generator 1 £45 &0 Alrmec weep Type 382 1 240 Marconi AM Signal Gensralor ype TF 804 D/8S 4 978
44 Pre YHF Signal Genercior Type 062 4 £420 & Dighot Volimetes Type LM 1420.2 1 £40 Marconl VHE Signal Ganerak: TyDe TF 10648/6M 1 £78
12 Pye HF Tronecelver 6 channel Type §53130 1 £480 &2 Marooni Progaam PV AM Mod Meter Type WZX01A 1 €180 Mmmmum-mnm 2 2480
19 Pye Signal Generator 1 £180 8 Moarcori Prog UHF Alleruoicr Tvpe TF 2448 4 £50 Marcon! Tx & Rx Teut Sot Type TF 1065 2 )
44 Pye Baltery Chargers Type FCO 9 volt % £40 o4 Wavetek Po e VCG Model 455 1 £400 HP Wlmm Model 4108 1 342
18 Pye Modulafion Meter MM{ 3 £480 ] Dawe True RMS Vaive Yol Meter Type 6124 3 545 Morconi ‘Generator Type TF 1106/2 2 240
1 HP. Wove. 1 240 6 Rooal VHE Coibrators Type 860 10 £100 Marcon! Signal Generator Type TF 996A/8 2 £280
7 Toidronx OeclONc0Pe Type B4SA Lo 2 $60 67 Ecaysione Communications Recever Type 680X 1 £80 Marconl Gonerair ype /6 2 £400
1% KM Elschronics Pulse 2 £80 ] Soncen Microwave Osciator Type CLC2-4 1 £48 Maorconi VHF Algnment Type TF 1404/4 1 $400
19 echonics Ceciiosoope Pugine Type 17/6 2 $28 -4 Radio Signal e 16 4 £180 Marcon! Signal Generator Type TF 10668/68 ) £400
0 EMI Elacionios Osolioscops Mug:ins Type 17/4 3 240 n Telequipment Osclicecope 1 £80 Teldronk Osciioscops Type % £48
" Pye Motophone Porabiee Mid B 3 £ " Marconi Frequency Setecior Unit Type TK72047 1 £80 Telequipmeni Oscilicecops Type § 31R 248
a2 Oynamoo Csciloscope Type O 7100 4 2% n Marconi RF Power Meter Type 1 08 Telequipment Osclosocpe 1 [
E*) Wayne Kerr Universal iiage Type CTI78 2 £40 n X 2607 1 86 Marcon Audio Tester Type TF 9MA 4 220
i Terminal 1 £70 1 Elocho imemational UHF Tyoe APSOIR 4 £35 T ORClicoop 2 00
F3 Ferro — Mag Iph 240v 8.4kva Tronslommer 4 220 ” Honeywsll Powes Line fes Set Type PLI-1 1 £35 Maroon FM Gensralor ype TFI008 10-220MNz 1 $300
26 loktTonix OICHIONCODe Plug-Ine Type G 4 240 1 Teksiec Dighal Tyoe 1E33.03 1 280 Philps 2 1 9s
7 Matconl RE Power Meter Type TF 10204 1 £60 77 Super RM 170 1 £50 Pys W30 Westmingten Low Sand 24 voit 44
2 Marooni 100 Wolt 7ab Aflenuaior Typs TM8280 ] £20 7% Chart Recorders ] €40 fRacal Communicafions Type RA17 4 £483
» Advonce Type O8 20008 1 £490 ” Mcarconl AF Power Tyos 1 £120 6 OSclioscops 254 1 80
0 Mﬂcoﬂ”lvldmmmﬁiwl 2 €160 %0 & Schwerz Sid Bignol Gen Type BNA140P 1 £180 Marconl UHF Bignal TF 1060/2 2 8180
M fohds gr oo 1 £120 L) Trendota Test S Na & 14 £50 Lon-Elec Lid Mabilised P.U. Type LP 401T 1 £30
2 Ferrant Compuier Temninal Type WM 2000 1 £40 8 Rodio VHE Osciaior 1363 3 £180 * 1 488
33 PyeIF 4 £40 8 Tekdronix Oscilioscape Type loss Ina. 4 €50 Aavance Oucllioscope pe 2 2400
M Owilloscope Type TF 13314 1 90 84 Norgard Osciioscope Type 311 C/W 3 Plugrina. 4 €50 Rhode & Schwartz UHF Test Recewer Type BN1323 1 250
» Bruel & Kjoer Miorophone Ampiifier Type 1 2604 1 £50 [ Matcon Devialion Test Set Type 80768 4 £30 T \bx OSCHlOScOpe 447 lass Plug-ins. 1 2180
3% Tekironix Osciioacope Type 831A C/W Type H Plug- 1 180 8 Scaamp Gal " 10 €400 Astec 19" Video Monitor ype 7 4 8100
s 1 87 Electroivic iors 2200mid 25volt 1800 £76 Moglalion 2 £400
37 Tolaronix Osolioscope how 547 C/W hoe 442 Pugin 4 £160 8 Electrohoms 7' Video Monlton 4 €400 1 Marcan! RC OscMaton TF 4404 2 2120
» Advance llmm Type C2 4 280 5 Equipment & MuM Core Cables 48 £40 Vave Type TF100 2 160
» Marconl 28 Puise Generaior TF 2025 1 £400 % Telequipment Oscliicecope Type 618 2 £80 Foater Ol Filed Yariac 0-270vol 40 ome. 1 £400
“« Rhode & Sohwaris Fower Test AGcpior ype BNI13416 1 2100 o Sony Emly Video Taps Reels Tyoe RH 7V » 18 Swaep Oscliator Type 692D 1 £300
- Frequency Converior Type TP2400/ TM7464 1 220 ” Electronics insfruments Lid Chronotron Type 28¢ 1 £10 Tehonix Time Mork Generator Type M 184 1 240
42 Soiartron Recorder Drive Unit Type A296 1 £20 9 Beitx Power Supply Unit Type TS876. 4 £40 Tekiront Time Mark Generator 100A 1 80
4 Marcont UNF FM Signal Generator Type TF 2012 1 £380 94 Advance Milvoltmeter A 8 £50 Oschiovoops B4AR 4 98
“ Wondel & Golermann Fitter Unit Type LDEF-2 1 £20 Ll fRoband Double P.3U Type T 104 1 £40 T Oscilloscape Type 8 MR 1 180
: e & Schwortz Waverneter Type BN 16221 3 £40 ge Morconi Oulput Powst Meter Type TF 893 3 £80 Sony Video Tape ype V-30H — :u mo
UHE Signal 1 £0 7 HP. Siorage Cecliosccpe Tyoe 184 wilh Monudls 1 £300 it
a7 HP Signal mnmm 1 £80 bl Marconi AF Power Meter Type TF 893A 3 £180 Marcon! 20Mhz Sweep Ganarator Type TF 1099 2 60
“ Avo lignal 4 £40 9 Marconi Voive Volt Mate Type TF 1041 2 £80 Transision Type 2N3740 7% 8200
® Rhode & Schwortz POVIKOP Type SWOB {4 1 €200 100 Telequipment Otclicscops Type § 84A. 3 £280 al Couner Type TIA 663442 2 40
L Marconi White Noise Test 3o+ Yp& OA 20908 £200
B. BAMBER ELECTRONICS
5 STATION ROAD, ELECTRONIC COMPONENTS
LITTLEPORT, TELECOMMUNICATION EQUIPMENT
CAMBS. CB86 1QE Phone Ely (0353) 860185 TEST GEAR
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TELEPHONES AND ACCESSORIES
LATEST B. T. TELEPHONES
AVAILABLE FOR EXTENSION USE

SLIMTEL — New one piece pushbutton '‘phone from Telecom, includes iast number
rediat and silence feature {in lvory colour only) £26.04, wall mounting kit for above
£3.43.

We have many other types of accessories avalilable, Including: Dials, Switches and
Buttons, Jack Plugs and Sockets, Jack Adaptors, Cabies, Block Terminals, Telephone
Cord, Mic. inserts, and Baells.

For detalls of Telephones, Cordiess Phones Speaker Phones, Auto Dialers, Answer-
Ing Machines and Novelty Phones avaitable as well asa the full range of accessories
piease send aiarge S.A.E.

NOTE: it Is illegal for the consumer to instali his own sockets or to alter existing B.T.
installations in any way.

Ali prices exclude V.A.T. Please add V.A.T. at 15% to your order total. Add £2.17 p&p
per telephone. Send cheques or postal orders only to:

CAPRIOL SYSTEMS
Units 19-26 Sanders Lodge ind. Est.,, Rushden, Northants.
Allows 21 days for delivery.

MICRORANGE ELECTRONICS
UNIT 258, STRATFORD WORKSHOPS, BURFORD ROAD (near Strattord Centre)}
LONDON E15 28P. TEL: 01-538 1415

Recently opened component shop In the heart of Stratford, we have lots of special offers
until the end of November. (You will find us on the 2nd Floor.)

SOME SPECIAL OFFERS

We specialize inthe manufac-
(Many others in stoci}

ture of:
Printed Circuit Boards

No quantity Is too smali, '1!5053\1" 1 01:'14.:! 10 offf 1-;5
We also supply: Toftdsp i0ofta2p
Photo Board and associated ;tg;i a ! °': 52" 10 °': Sop
chemicalsatvery keen prices. 10ft85p 10 oft 78p

5 78POS 5V 10A Reg 5.50 each
See below:

% 7812 12V1AReg 30p each
8x4” Single sided 1.80  yN67AF Power Fet 85p sach
8x5" Single sided 210 g0W Spot Bulbs various colours 70p each
6x4" Doubie sided 2.00 100w Spot Bulbs various colours 1.28 each
8x5 Double sided 2.40 2 metre x 1 metre SPK Cloth .95

Other sizes avaitable 10x12" Fibreglass PC Board

X . 150W Power amp module .80
ALL PRICES INCLUDEVAT 3 way 700W Sound to Lite unit 17.50
Please add 50p for P&P Teleohone recording unit 15.00

Piease come and see our range

L

gié £ E Audiotronic

Abbots Hill Chambers
1st Floor, Gower Street,
Derby DE1 18D Tel: Derby 0332/382433
Modules Power RMS  Load Price
RVM 1508 70-150W 4 8 31x80x100
i0+19.98
20+19.80
RVM3008 | 120-300W | 4.8 i +65 | 31x102x1 38 1 1+432.87
10+27.94
20+26.30
RVM400S | 170-400W 4-8. +85 47x89x136 40.92
RVM700S | 300-700W 2:8 %70 47x90x197 60.96
RVM700S Mounted on Heat Sink 70.40
KiT PRICE
RVM1508 1+16.50 10+15.98 20+15.80
RVM 30058 1+28.87 10+23.94 20+22.30
MAIL ORDER ONLY

RVM RANGE OF POWER MOSFETAMPLIFIERMODULES.
These Power Mosfet Modules are very reliable, driving dif-
ficultloads is no problem. Application from hi power systems
to studio to domestic hi-fi.

All of our modules are built and tested and carry a 2 year

guarantee.
We also supply a range of heat sinks, specially recommen-
ded for RVM modules.

All prices include post & packing.
(Quantity discount available)

To order send cash with order, or cheque/postal order.
Delivery onourModules and Heat Sink or same day dispatch
whenorderisreceived with cash, allow7 days withchequeor
postal order.

ETI OCTOBER 1984

1
i
1
i

FREE CAREER

BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the

fields of electronics, T.V., electrical engineering— now

it can be your turn. Whether you are a newcomer to
the field or already working in these industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 80 Years of Success

The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal
Diploma, and you're ready for that better job, better
pay.

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

A Diploma Course, recognised | A Dipioma Course, training
by the Institute of Engineers you in all aspects of installing,
& Technicians as meeting all maintaining and repairing T.V.
academic standards for and Audio equipment,

application as an Associate. domestic and industrial.

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techniques
you'll need.

ELECTRICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Technicians, also
covering business aspects of
electrical contracting.

|
1
i
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' ICS

s Dept EBSA4

l 180 Stewarts Road,
.onden SW8 4UJ
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This month, Barry Porter completes the design work onthe latest

ETI active loudspeaker.

he Active-8 was evaluated

with both 12 and 24 dB per

octave filters and no
difference couid be heard bet-
ween them, so the 4 pole version
was chosen as this gives slightly
more protection to the high fre-
ﬁuency unit by virtue of its steeper
slope. It also has the additional
advantage of reducing the level at
the resonant frequency of the T33
— about950hz — by about 40 dB,
where its effects may be safely
ignored. The response of both high
and low pass sections is shown in
Fig. 6 and the circuit of this part of
the network in Fig 7.

Drive Unit Equalisation

If each drive unit had a flat fre-
quency response over its range of
operation, life would be muc
more enjoyable for all concerned.
Unfortunately this is not the case,
so additional circuitry has to be
used to correct the major inac-
curacies. The Active-8 units were
measured in free field conditions
(free local piaying field would be
more accurate!) resulting in the
plots of Fig. 8

Looking at the B200G response
first, this shows a 6dB rise between
300 Hz and 3 kHz which the
equalisation circuit shown in Fig 9
cancels with reasonable accuracy,
as the corrected plot shows.

The T33A also exhibits a res-
ponse that rises with frequency, so
a similar circuit is used to coun-
teract this.

It will be seen from Fig 8 that
the T33A is slightly more sensitive
than the B200G — about 3dB if
the low frequency output at 1 kHz
is compared to the 10 kHz output
from the high frequency unit. This
difference will be corrected at a
later stage by placing a 3dB
attenuator in the high frequency
signal path.

56

L TTTTA it

[EXEA

100 Tk N o 10k
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Fig. 6 Crossover filter response.

) +15V

:TOHF

"EQUALISER

12,3 = NE5532 R19
* = ALTERNATIVE POSITION 22R

Fig. 7 Crossover filter circuitry.
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Fig. 8 Free-field response of the drive units.
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Fig. 10 The effect of the displacement of the speaker coils.
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Time Delay

ideally, the two drive units
should have their acoustic centres
on a plane that is perpendicular to
the speaker axis. This is not the
case however, as the T33a radiates
from a point approximately 38mm
in front of the B200G. Referring to
Fig. 10, it can be seen that the
radiation pattern will be tilted
downwards at the crossover fre-
quency by:

= DY —q19°
B Atan(D) :

1

This could be compensated for by
mounting the T33A on a different
plane to the B200G, but this
would introduce a number of
mechanical difficulties in avoiding
diffraction effects from the cabinet
edges. The alternative solution
applied to the Active-8 is to delay
the high frequency signal by the
amount of time it takes sound to
travel 38 mm, which is:

Dy 38 x 103

td:

Vv 343

A suitable delay circuit formed
from cascaded all-pass filters, is
shown in Fig. 11. Each stage gives a
delay at the crossover frequency
of:

2RC

1+ (27fRC)? )
1 27.6 ms{110.5 ms total)

The use of this delay ensures that
both units are in phase along the
cabinet axis, so no vertical direc-
tivity shift occurs over the
crossover region. Colouration in
the critical mid-range is therefore
minimised, and the improved dis-
persion characteristics assist in the
production of a very stable stereo
image with a considerable pre-
sence of depth information.

The previously mentioned 3 dB
attenuator in the high frequency
signal path is formed at the output
of the delay circuit by R44 and
R45.

Closed Box Operation

Although the ‘Active-8’ may
Frove quite acceptable with reflex
oading, there are certain advan-
tages to be gained from replacing
the vent escutcheon with a blank-
ing plate and reverting to closed
box operation.

Although curve A in Fig. 1 may
not look too promising, especially
if your musical taste runs to ’
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material with more than its share
of bass emphasis, remember that
this is the anechoic response.
Under normal listening conditions,
room boundary reflections will

ive a perceived increase in low
requency output.

Closed box response rolls off at
12dB per octave, and therefore
exhibits less transient overshoot
and ringing than the 24dB per
octave reflex response. Altﬁou h
the Active-8 will give good per%or—
mance when used as a closed box
in a small listening room, it will not
have sufficient bass output for use
in larger rooms. The technique
employed to resolve this problem
works like this:— as we have seen,
the closed box response rolls off at
12 dB per octave, so if circuitry is
placed in the low frequency signal
path that introduces a counteract-
ing 12dB per octave lift, the acous-
tic output of the speaker will
remain flat at lower frequencies.
Obviously, the equalisation cannot
continue to rise in level, so at the
point where it flattens the speaker
roll-off will start, still retaining a
12dB per octave sope and with a
Q value that is decided by the
electronics. A suitable low fre-
guency equalisation circuit is
shown in Fig. 12, The Active-8
values are based upon the follow-
ing parameters.

fo = 48Hz
Q. = 0.505

f. =13.2Hz
Q. = 05
Ay = 22.4dB

This gives a considerable increase
in bass output without too much
danger of either the circuitry or
bass unit running out of head-
room. As an experiment, the
author applied the same low fre-
guency equalisation technique to
a pair of large domestic speakers
with 300 mm bass drivers, but kept
the response flat to about 5Hz
The bass was certainly impressive,
although analogue records could
not be played due to turn table
and cutting lathe rumble causing
excessive cone movement. Both
analogue and digital master tapes
caused no problems, and it was
clear that, although there was no
musical information at very low
frequencies, the extremely good
phase characteristics of the
speakers gave weight and solidity
to the lower register that is lacking
in all but the largest studio
monitors.

The bass equalisation circuit is
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G2l cas .L 22R
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B ggl? s ! 33k 100n

FROM HIGH
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EQUALISER

224 R45
C39 16V

I 1n5 NON POLAR

NOTE
1C6,7 = NES532

Fig. 11 Delay circuit.
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Fig. 12 Low-frequency equaliser for closed-box operation.
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Fig. 13 Protection unit.
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only used when the speakers are
operated in the closed box mode,
and therefore provision must be
made to bypass it when necessary.
As the circuit of IC8b (Fig. 12) is
inverting, a further inverting stage
— 1C8a— has been added to
maintain phase integrity. The
choice of Q, at 0.5 was made to
minimise the low frequency phase
shift, with f; being set at a fre-
guency that allowed the use of
standard capacitor values. The
resistor values are shown as
calculated, but the nearest E24
values may be used with no
noticeable change in performance.
Similarly, the 75nF capacitor is
approximated by the paralleled
combination of 68nF and 6.8nF
(C48, 49).

Switch-On Delay

One problem encountered
with the prototype Active-8
speakers was that switching them
on or off required the adoption of
a procedure not far removed from
doing a pre-flight check on the
family 747. it was all too easy, for
example, to switch off the pream-
plifier while power was stilr
applied to the filter units and
power amplifiers, the reward being
a superb example of transient hand-
ling as the drive units attempted
instant selt-destruction. To avoid
this, the power amplifiers had to
be switched on last And switched
off first In spite of several feet of
advisory Dymo tape, this
sequence was not always adhered
to, so to avoid wear and tear on
drive units and nerves, the circuits
of Fig. 13 and 14 were
incorporated.

Together, these units provide
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remotely controlled mains switch-
ing, delayed connection of
amplifier to drive units, disconnec-
tion of drive units before mains
switch-off and continuous protec-
tion against excessive DC

voltages at the power amplifier
outputs.

Operation of these functions is
best understood by considerin%‘a
switch-on — switch-off cycle. The
small transformer, T1 (Fig. 14) is
permanently connected to the
incoming mains so about 17V DC
sits on smoothing capacitor C63.
Q6 is held off by R72, so the mains
switching relay, RL2, is de-
energised. The unit may be
switched on locally, or by earthing
the remote connection at the pre-
amplifier; either action turning on
Q6 by the pull-down of D4 and
R71. RL2 is therefore energised,
and contacts RL2A and RL2B apply
mains voltage to the crossover unit
power supply transformer, T2, and
to the power amplifier via a mains
outlet socket.

When the protection unit (Fig.
13) initially receives Fower, Q4
and Q5 are turned off, and the
speaker drive units are disconnec-
ted due to RLT being de-
energised. As C58 charges up
through R63, the bass voltage of
Q4 rises until it reaches 6.8V, at
which point the transistor turns on.
The current which then flows
through R67 and R68 turns Q5 on
and RL1 is activated, connecting
the drive units to the amplifier.
This take about 6 seconds, which
allows all voltages to settle and
switching transients to disappear.

In operation, any excessive DC
voltage appearing at the power
amplifier output will be detected

RL2B

Fig. 14 Remate switching unit and PSU circuitry.

by Q1 or Q2. A positive voltage
will turn Q1 on, pulling the base of
Q4 down, so that both Q4 and Q5
are turned off, as a result of which
RL1 will disconnect the drive
units. If the offset voltage is nega-
tive, Q2 will be turned on. Current
flowing through R65 will turn on
Q3 which will pull down the base
of Q4. Again, Q5 will also turn off,
de-energising RL1 and disconnect-
ing drive units.

At switch-off, the remote con-
nection is removed from earth,
immediately causing RL1 to revert
to its relaxed state as its OV path
via D4 (Fig 14) is broken, The
drive units are therefore
disconnected before the mains is
switched. Q6 is held on for a short
time by C62, so RL2 cannot switch
the mains until the amplifier out-
EUtS are well and truly broken by

L1,

All this means that the Active-8
units can be switched on and off
without fear of the clicks, bangs
and thumps that are so often the
hallmark of home produced
equipment. The remote connec-
tions of each speaker can be
joined together and taken by a
single wire to the pre-amplifier
where a single pole switch can be
used to operate the speakers. The
recent modular pre-amplifier arti-
cle (ET! December, January and
February) gave details for wiring
the remote connections so that
the speakers are automatically
switched off whenever
headphones are used, this being
one of the several possible ways
the system can be arranged.

Next Month: Construction.
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MICROPROCESSOR
TIMER KIT

Designed to con-
trol 4 outputs
independentty
switching on and
off at preset times
over a 7-day
cycle. LED dis-
play of time and day, easily programmed
via 20-way keyboard ideal for central
heating control lincluding different
switching times for weekends). Battery
back-up circuit. Includes box.

18 time settings.

CT6000K

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

BT STYLE PHONE
CONNECTORS
capacitor and

G
Jmy
surge  arrester.

Flush or surface mounting. Screw con-
nectors

£39.00

£3.90

Line Jack Units —
Master Unit (first
line unit) has bell

Master (flush) (960 110 £3.00
Master (surface) {960 112) £3.00
Master (mini surtace) {960 113} £3.00

{960 114) £2.65
{960 116) £2.65
(960 117) £3.00
{960 118) £4.20

Secondary (flush}
Secondary {surface)
Secondary {mini surf)
Dual outlet adaptor

4-way line cord — with plug to spade ter-
1960 120} £2.00
{960 130} £0.20 per m

minals
4-way line cord

ELECTRONICS

11-13 Boston Road
London W7 3SJ

ORDERS

01-567 8910
01-579 2842 TECHNICAL AFTER 3pm

SECURITY PRODUCTS

Protect your home
and property and
save by building
your own burglar
alarm system.

Stair Mat 23 x 7in {950 120} £1.70
Floor Mat 29 x 16in (350 125) £2.60
Tamper-proof connecting block

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

mounting, 4 wire, Magnet/switch

Per Pair. (950 140) £0.95
Window Tape 0.5 wide 50m

(950 145) £2.50
Window Tape Terminations

Per pair. 1950 150) £0.36

Key-operated Switch. 1. 5A/250V

LOW COST! 10M ohm. 3% digit 0.4 in
display. Auto zero and polarity, low batt.
indication. overload protection. iIncludes
test leads, battery, spare fuse, manual,
carrying case.

AC Volts: 0— 200—500.

OC Volts: 0 2-20-200-1000

DC Current: 0-20m-200mA

Resistance: O-2k-20k-200k-2M.

Size: 138 x 86 x 36mm.

{405 202) £23.95
Professional — 10M, 0.5 in, 3% digit.
Overrange and low battery indication
Overload protection. Includes leads,
spare fuse, battery, manual and case
Transistor Checker. Size. 175x93x
42mm

AC Volts: 0-200-750

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

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

Ohms- 0-200-2k-20k-200k-2M. 0-20M.
(405 204) £32.00

LCD DIGITAL MULTIMETERS

SPST Heavy chrome metal
(350 1201

Passive Infra-Red Detector
Detects intruder’'s body heat. Range
10 metres. 12V DC, n/a & n/c contact.
Size: 4 x 2% 2ins. {950 135} £45.00
Alarm Control Unit. 4 input circuits, 2-
instant and 2-delayed. Adjustable entry,
exit and alarm times. Built and tested. Full

£4.50

instructions supplied. Size 180 x 130 x
30mm. Supply. 12v DC
{950 160) £26.00

Smoke Detector. Easily installed. No ad-
justment. 1 year operation from PP3 alka-
line battery. Consumption 25uA. Size:
176mm dia. x 45mm White plastic case

(950 165) £8.50
8W Horn Speaker 55 ins 8 ohm. Ideal
for sirens, etc. 2.5m lead and 3.5mm jack
plug. (403 148} £6.15

Auto Ranging. 3%

digit 10mm display.
Continuity buzzer,
low battery, overload
and range indication.
10A internal  shunt
for AC/DC current
measurement Carry-

ing case supplied.

AC Volts: 0-2-20-200-600.

DC Volts: 0-0.2-2-20-200-1000

AC Current: 0-200mA. O-10A.

DC Current: 0-200mA/0- 10A

Resistance: 0-200-2k-2(k-200k 0-2M
Size: 160 x 85 x 29mm.

{405 206) £44.85
High Sensitivity Temperature Probe.
For use with a multimeter to measure
temperatures from ~50°C to +250°C
Accuracy: 1.5°C@25°C, 2°C@100°C.
Response time (in water), 5 seconds.
Includes case, calibrated scale and in-
structions. (405 220} £7.95

cLock
Tower @

CIRCULAR RD

- EALING
& NORTH .o

TOP QUALITY ...

ENQUIRIES
01-5799793

UXBRIDGE ROAD

QY NOLSOH

subject 10 avadabiily. Shop open 9am
Sat) ALL PRICES EXCLUDE VAT

TOP SERVICE
BOTTOM PRICES!

For FREE CATALOGUE send 9° « 6 SAE
range ail at very campetitive prices. Cash with order (except accaunt
customers). Access or Barclaycarfl telephone orders welcome. Add
65p p&p ¢ 15% VAT {0 all UK urders. Overseas customers add £2 50
p&p Eurape. £6.00 elsewhere. Gra Nu. 529314002 Goods by return
5pm iMon Fril 10am

contans full irst of stock

OTHERKITS

CT1000K Ciock/Timer £14.90
CT1000KB* Clock/Timer + Box £17.40
XK101 Electronic Lock £11.50
XK102* 3-Note Door Chime ~ £5.50
XK113 MW Radio £6.50
XK126 DVM/Thermometer £15.50
DL10OOK  4-Channel Light

Chaser with Dimmer £15.95
DLZ1000K 4-Channel Chaser £8.95
DL3000K  3-Channel Sound-

to-Light £12.95
TD300K + 300W Touchdimmer £7 75
TS300K + 300W Touchswitch £7.75
LD300K + 300W Lightdimmer  £3.95
TDR30OK + iR Remote Controlled

Lightdimmer £14.95
MKé6* iR Transmitter for

TDR300K £4.50
TDE/K + Touchdimmer

extension £2.50
TSA300K + Time Delay Touch

Switch {300W) £5.00
MK1 Thermostat £4.60
MK2 Solid State Relay £2.60
MK4 Proportional Tempera-

ture Controller £6.50
MK5 Mains Timer (1KW}  £4.50
* includes box. + includes front panel
All kits include PCBs, p and

assembly instructions. |
For further details send S.A.E.

COMPONENT PACKS

PACK 1 650 Resistors 47R-10M

10 per value £4.00
PACK 2 40 x 16V Electrolytics

10-1000uF. Sper

value £3.25
PACK 3 60 x Polyester Capa-

citors. 0.01-1uF/250V

.5values £5.55
PACK 4 45 Presets 100R-1M. £2.90
PACK 5 30 x Low Profile IC

Sockets. B, 14 & 16pin  £2.40
PACK 6 25Red LEDs {5mm) £1.50

COMPUTER SHOWROOM
TOP HARDWARE. LATEST
SOFTWARE, PERIPHERALS
ACCESSORIES AND MUCH
MUCH MORE!

R £xport Enquires weicome

THEATRE & BAND
LIGHTING!

MJL are one of the UK’s leading suppliers of stage lighting

equipment, with a range of products to suit theatre, band,

disco and club installation. And our prices are the most

competitive you will find. So whether its just 3000 Watts ora

300,000 Watt rig you need, our advice comes free by con-
tacting the following:

The Sales Manager
MJL SYSTEMS LTD
45 Wortley Road
W. Croydon
Surrey CR0 3WEB
Tel: 01-689 4138 Mon-Fri 9-5
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ATELLITES rART 4

Drawing this short series to a close, Roger Bond takes a
look at who's who and what all those long abbreviations

mean.

businessmen who put their skills to work. The

USA, being a much bigger country than the UK,
has many satellite carriers and some are listed
below.

No UFOs here, just level headed scientists and

American Telephone and Telegraph (AT&T): Part of the
Bell Company. it also has a long lines division who look
after internattonal cables.

General Telephone and Electronics (GTE)

RCA American: The famous recording company also
builds satellites and is now also a satellite operator.
Hughes Aircraft: Has been in the satellite building
business a long time and now plans to become an
operator.

Southern Pacific Communications: Well known for its
railways, and now in the satellite business.

Western Union: This is a telephone company (remem-
ber the old western?).

American Satellite: A combined business venture of
Continental Telephone and Fairchild Industries.
Satellite Business Systems: This is a partnership includ-
ing IBM.

These are the established carriers but no doubt there
will be others in this profitable field particularly with the
US Government's liberalisation of the telephone
industry.

INTELSAT is an operating body whose governor is
COMSAT (Communications Satellite Corporation).
INTELSAT is made up of member governments and
telecommunications representatives. A board of gover-
nors then works through a director general who has
deputies for finance, administration, development,
etc.

INTELSAT was formed in 1964 by eleven member
countries, but the ranks have grown to a hundred. The
USA has a 25% voting share and the UK plus Eire 11%,
which reflects the usage of the satellites.

EUTELSAT was formed in 1977 by seventeen coun-
tries to operate the European Communications Satellite
(ECS). The two biggest shareholders are France and the
United Kingdom with 16% each, then West Germany
and Italy with 11% each.

The first ECS was the Orbital Test Satellite (OTS)
which was destroyed when the American THOR DELTA
launcher exploded in1977. The next OTS was launched
the following year with a three year lifetime. After that
came the ECS flights lanched by the European Space
Agency (ESA) by their Ariane rocket from Korou in
French Guiana, South America.
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Since French Guiana is on the equator, the position-
ing of satellites is easier. Launches from Cape Caneveral
have to be placed in a elliptical transfer orbit first. The
lowest point of the ellipse (perigee} is about 170 km
above the earth. The highest point (apogee) is at the cor-
rect altitude for a geostationary orbit and when the
apogee motor is fired, the satellite is drifted into its
final position.

Table 1 shows the ownership of some of the satellites
and the frequency bands in which they operate. The
name’PALAPA’ of the Indonesian satellite, means’good-
will to all men'.

UNISAT is United Satellites Ltd, a company formed
by marconi Space and Defence, British Telecom and
British Aerospace. The day of television pictures direct
from satellites should be upon us in 1986 when two
UNISAT satellites each using six transponders for
transmission should start beaming pictures. Most local
councils says they have no objection to people installing
one metre dishes in their gardens for receiving these
signals.

ECS

ECS flight 1 (F1) has launched in June 1983 and has
twelve transponders operating at 14/11GHz Each of
the 20W transponders has a 72 MHz bandwidth and at
present television is being broadcast to the Continent.
The programme called Skychannel reaches an audience
of half amillion in seven European countries. Such is the
power of television aided by satellites.

ECS flight 2 (F2) is due for launch in 1984 and will
work TDMA via Madley 4. Quite apart from TDMA, this
satellite is due to provide a revolutionary new facility
called multi-services which included voice, data and
videoconferencing. The whole idea is to provide
businessmen with international access at bit rates from
64 Kbit/s up to 2Mbit/s.

In this way a newspaper company can, for instance,
print its foreign editors in the relevant countries making
distribution thirty times faster. Other multinational com-
panies like banks and oil companies will also welcome
this facility.

ECS F2 to F5 will carry two extra transponders each
for this service and later versions of ARIANE can carry
this extra payload. These satellites will weigh about 650
kg compared to 440 kg for the OTS. The solar panels
spanning 14m altogether will deliver 1.3KW compared
to 750W for OTS.

In addition to point-to-point services there will be.
point-to-multipoint facilities similar to a control tower

61



broadcasting to radio cars. The satellite will have aerials
fora Eurobeam, three spot beams (east, west and Atlan-
tic) and, of course, the multi-services global beam aerial.
The satellite’s shape is similar to that of INTELSAT V and
the user should need a 5m dish, which could be moun-
ted next to the office or factory.

INTELSAT VI

By the end of 1985, the combined capacity of the
INTELSAT V and VA satellites on the primary AOR and
[OR routes will be saturated; the first of INTELSAT VI will
take up position in 1986.

INTELSAT VI will be similar in shape to IV, with a
spinning drum-shaped body carrying the solar cells and
a de-spun platform carrying the aerials. However, the
cylindrical body will be extended after launch, ie, it will
be telescopic, making the total satellite length 12 m, of
which 3.8 m is the outer cylinder length and 2.2 m is the
inner cylinder. When folded down for launch, the
satellite will be 5 m in height. The weight of the satellite
will be about 2000 Kg

The solar cells produce enough power for the
satellite, which requires 2kW, and to keep the stand-by
44 AH batteries topped-up. The solar cells should last for
the 10 years of life that the satellite is designed to have,
rather longer than the life of the cells on INTELSAT VI
which face the sun all the time.

The satellite is designed so that it could be launched
either by the Shuttle or by AIRANE 4. With a Shuttle
launch, it will need a perigee kick motor to get it into a
high, equitorial orbit, and this will be carried in a cradle
in the Shuttle’s cargo bay.

The aerial array on VI is similar to that on V, except
that where V has 88 feeds, VI has 146. This gives VI
greater flexibility in the beam patterns that it can
generate. VI will use satellite switched time division
multiplex assignment, a technique presently used on
the experimental L-SAT satellite, which means that the
zone and hemi beams can be interconncected up to 64
times within each TDMA frame of 2ms, making it
exchange of information between users very flexible,

As with INTELSAT V, there are two steerable 14/11
GHz spot beams operating with linear polarisation. The
receiver uses low-noise GaAs-FET preamplifiers and a
fre<1uency—changing oscillator whose frequency if con-
trolled from the ground station. Transmit power is nor-
mally provided by travelling wave tubes, but the smaller
zone beams require only about 3W which can be sup-
plied by semiconductors.

Other Applications

We have looked at the narrow field of telecom-

munications, so far, but let us now take a look at some of
the other uses of satellites that are related.
TV Broadcast: Satellites are already used quite exten-
sively for the passing of TV pictures and programmes
from one broadcasting station to another, and lately to
cable TV companies relay stations (in community
antenna television, or CATV). However, the next phase
of this process is to be the direct broadcast of television
to peoples’ homes (direct broadcast by satellite, DBS, as
already featured in ETI in March 1983.

DBS has already started in the USA by United
Satellite Communications (USC) who are hoping to
reach a total of 10 million homes. A US company, the
Orion Satellite Corporation, has applied to the US
authorities to launch two satellites to beam television to
Europe in the Ku band. Costing £230m, and receiving
backing from banks in New York and London, could this
be the start of a new era of pirate broadcasting?
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SATELLITE FREQUENCY COUNTRY
WESTAR-2 4-6 USA
USASAT-6A 11-14 USA
US SATCOM:-2 4-6 USA
SATCOL-2 11-14 CANADA
ATCOL-2 4-6 COLUMBIA
GOES WEST 1-3 USA
LOUTCH P1 11-14 USSR
STATSIONAR-8 4-6 USSR
VOLNA-1 1-3 USSR
SIRIO 1-119 ITALY
SYMPHONIE-2 1-4-6 (FRANCE
(W GERMANY
TELECOM:1A 4-6-7-8-12-14 FRANCE
COMSTAR D1 4-6 USA
GEOS-2 1-3 FRANCE
METEOSAT 1-3 FRANCE
ARABSAT 1 3-4-6 ARAB STATES
ZOHREH-2 11-14 IRAN
INSAT-1A 1-3-4-6 INDIA
PALAPA-2 4-6 INDONESIA
‘CSE 3-14 JAPAN

Table 1: Satellite owners and frequencies

However, economic worries continue to dog DBS. In
the US, the prices being charged by USC compare badly
with a competing CATV system provided by a cable
company ($40 per month for five channels plus the cost
of the antenna, around $300, for USC, as opposed to
$25 per month for 54 channels for CATV).

The economic worries have reduced the plans of the
BBC and the IBA steadily until, although neither will
admit it publically, itappears in doubt that either will get
in on the act; at the very most, the BBC will be opening
two satellite channels, for which it will pay £12 million

er channel for the use of the satellite. Added to this will
e the cost of producing the programmes.

Meterology: At present data is received directly by
many Countries through the Automatic Picture
Transmission System (APT). During the 1980s several
geostationary systems will be introduced, including
Meteostat 2 and SIRIO2 by ESA. The USA will put up
GOES east, west and central and the USSR, GOMS,
Japan will have GMS2 and India INSAT 1,

Safety at Sea: Although the maritime satellites operate
panic frequencies for ships in distress, more ambitious
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systems are operated by some countries. SARSAT,
search and rescue satellite is operated by the UK, USA,
Canada, Norway, Sweden and France. The USSR
operates COSPASS, space system searching for aircraft
and vessels in distress.

Radionavigation is an associate field of application
and the World Administrative Radio Conference
(WARC) has allocated specific bands in the range
1.5GHz to 265GHz The US Navy will replace their
Navigation Satellite System with the Global Positioning
System (GPS), a much more ambitious project The
USSR uses their Tsikada satellites both for their navy as
well as oil rigs.

Remote Sensing: This is used to study geology, land
use, the environment and natural resources. About
seventy-five countries participated in the USA’s
LANDSAT programme which studied crops, evapora-
tion and soil temperature.

More than a hundred countries including the USSR
and India have remote sensing The frequencies used
vary across the electromagnetic spectrum including
infra red, microwave and the visible portion. Both active
and passive sensors have been used and the advantage
of microwave is that it is less prone to weather
conditions.

FEATURE : Satellites

Standard frequency and time signal: There is already a
big demand for this from the general public, com-
munications engineers, space scientists, navigators,
instrument calibrators, astronomers, surveyors, TV and
radio broadcast stations etc. At present a standard is
derived from caesium by the National Physical
Laboratory. A frequency standard is also broadcast by
Rugby Radio Station.

The Future

The future is here, rolling down on us faster than we
realise. Technologically, satellites are headed for con-
tinuous improvement. Space-to-space links mean that
signals can reach their final destination without being
beamed to earth at intermediate points. The USA’s
Tracking and Data Relay Satellite (TDRS) enables data
to be collected by several geosynchronous satellites and
delivered to a common earth station.

SS-TDMA is also atechnology for the future, the great
advantage of TDMA links being that noise on the
satellite up link can be separated %rom the noise on the
down link hence reducing the overalll system noise.
However TDMA equipment is expensive for small coun-
tries and CFM may be preferable.

The USSR has pioneered the use of highly elliptic

APT Automatic Picture Transmission INMARSAT International Maritime Satellite
AOR Atlantic Ocean Region INTELSAT International Telecommunications Satellite
ARIANE ESA’s launch rocket MARISAT Maritime Satellite
CcCTr Consultative Committee for International MAROTS Maritime Orbital Test Sateliite
Telephone and Telegraph
MARECS Maritime European Communications Satellite
CATV Community Antenna Television
NASA National Aeronautics and Space Agency
CFM Companded Frequency Modulation
OTSs Orbital Test Satellite
COMSAT Communications Satellite Corporation
PKM Perigee Kick Motor
CES Coast Earth Station
PSK Phase Shift Keying
DBS Direct Broadcast by Satellite
SCPC Single channel Per carrier
DSt Digital Speech Interpolation
SPADE Single channel Per carrier, Puise code
ESA European Space Agency modulation, Assignment by Demand Equipment
EUTELSAT European Telecommunications Satellite SSOG Satellite System Operations Cuide
ECS European Communications Satellite sSOp Satellite System Operations Plan
FDMA Frequency Division Multiplex SS-TDMA Switched Satellite — TDMA
Assignment
TASI Time Assigned Speech Interpolation
GEOS Geostationary Operational
Environmental Satellite TDMA Time Division Multiplex Assignment
ESA, NSA
GOES Environmental Satellite TWT Travelling Wave Tube
Geostationary Operational
TWA Travelling Wave Amplifier
GPS Global Positioning System
TDRS Tracking and Data Relay Satellite
GFRP Craphite Fibre Reinforced Plastic
UNISAT United Satellite Corporation
IOR Indian Ocean Region
WARC World Administrative Radio Conference
Table 2: The jargon every communications engineer will have to have at his or her finger-tips.
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= FEATURE : Satellites

Molniya orbits. These have a high point of the orbit
38,00 km above the earth, and from the earth below this
point, the satellite will be visible for around 8 hours per
day. Moreover, for much of the time, it will be high
above the horizon, and therefore much less likely to be
obscured by hills or buildings. For this reason, the use of
satellites with such orbits for radiomobile communica-
tion in the UK is being investigated.

Administration: With the vast number of satellites in
use and the number of beams transmitted by each
satellite because of frequency re-use, there is a real
need for efficient spectrum management. However
there is little to stop a wayward country from breaking a
gentleman’'s agreement.

The strong demand for orbital positions has prom-
pted INTELSAT to suggest a reduction in satellite spac-
ing from 3° to 1°. This will require a thinner beam which
can be generated by Georgian aerials Fig. 8. This simple
but clever idea prevents the tripod of the subreflector
interfering with the main beam.

Politics: For twenty years INTELSAT has administered
satellites for the Western World but the choice of both
manufacturers and launchers has grown steadily.

Britain has a thriving portion of the satellite business
but Japan intends to enter it in a big way. They intend
not only to sell the world satellites but also launch them
with a vehicle costing $1.3bn and launching more than
seventy satellites between 1984 and 2000. Their first
launch, the CS-a with 4000 circuits, weighed 350kg and
cost $800m to launch, three times the cost of a US
launch using Shuttle,

Fig. 1 The Gregorian
antenna; the difference
between this and an
off-set Cassegrain is
that in the former the
sub-reflector is con-
cave, whereas in the
latter it is convex.

SUB-REFLECTOR

FEED HORN

MAIN REFLECTOR

Conclusions

A mere thirty years has seen the first faltering steps
in space become sure footed and accurate. Techniques
and materials have progressed rapidly and up to now
space has been used for peaceful purposes. But the
super-powers are racing each other to put beam
weapons in space so those harmless jelly beans squeak-
ing across our video screens could well become reality.
Meanwhile there is a real need for a space-age Steptoe
and Son to go and collect all the jettisoned scrap iron
floating about in space. ETI ¢
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UK'S NO.1 FOR ELECTRONICS | ALL PRICES INCLUDE VAT

HEXADECIMAL __qoiih
STEREO RADIO TU L %
Ready built 16 button an]:odaﬂ \ s
Mw-Lw Stereo FM [requires IC's) £7.50 e -

By wetl known
Hi-Fi manutacturer

Approx. 6% x 3% x 1%’ \ X ;hGHEHRY ADD- !
with 0ata £4.95 post 65p gﬂnﬁﬂmﬂm A
CASSETTE £5.95 (UK post50p par 1102)
MECHANISMS \ ITT 2020 =
it s 53 | et

Solenoid. etc. Brand new
avalable 6Y DC or 12V OC

(state which) £9.95 (uk ¢/ 65p)

15.5" x 45" (from slopes).
Ideal for single board
computars like the Nascom or Gemini Multiboard (3.
cards. etc). Very heavy pauge [.257) plastic with
metal base. Attractive silver grey finish.

THERMAL | £22.95 (UK post £205)
PRINTER | ASC11
futt wnosoox, | KEYBOARD

698 D5Compact. 64 key

= 3ROLLS PAPER + 5 function keys. Hall sifect keyboard with
i T reprogrammable (2716) ASCI) output decoder
= £49.95 xc/p£1.05)| EPROM. Stoel key Irame tor good rigldity. Nagative

golng) strobe. Requires +5 volt +12 voit supplies.
£24.95

GOMPAGT 58 KEY ASCII
KEYBOARD

Contactiess capacitive high refiabitity keys. Full 128
ASCII codes. Steal key irams for poaitive rigldity.

Im$ strobe, singie +5 voit supply. Repeat key. control
and caps. lock. £32.50 (UK C/P £1.00 slther model}

SUITABLE FOR TANDY BBC ORIC NASCOM GEMINI
ACORN DRAGON ETC. ETC. (interface unlt with lsads
£15- state model) (your enquirles Invited).

NICADS/DEAGS

Recharpeabie packs
EVERREADY B4 Vait HEAVY DUTY
NICAD  approx. 3v,” Diam x 3'%"

M s £5.95 post 555, TVAMPS/ E? T
wotor £11,00: rour r £20.00 DISTRIBUTION “/5}/
post 65p post 85p (UK C/PBSpany model] =%/
mesrme
24Voh 225 mAN 23:9!? KHE o arve T108S
3,6 Volt 80 mAH £1. v Lo .
UHF MAST TMB 3018 £12.85
3.6 Voit 225 mAH £1.50 | pisraigution - vhe/une 410 860mK2
RECHARGEABLE BATTERIES | 4wy £28.85 Gwy £37.85 Bway £42.95
& CHARGER POCKET RADIATION DETECTORS

Chargar takes any 4 ‘A"

‘C ur ‘0" colls plus PP3 typs.
With Ires mains plug £5.50
(UK C/P & ins B5p) .
4 AN (HPT size) rechargeabis celis £2.95
(UK C/P 30p) Dther s1zes in stock

Dosimeter for Gamma and X-Rays, 0-5r (UK Post 56p)

£695 =B

STEREO TUNER/AMPLIFIER

1000's sold

COMPUTER FANS ﬂ SN

4 wave-band stereo tuner amplifler
s"%m MVé'/‘LWé'
h, £1 or pair sterso FM radio o
UL L 10 + 10 watt stereo e S

amplifler. inputs for PU

4%," 220/230V AC Brand new £7.50 dach tape in/out. Supplied as two
3%, 11%°/115V AC Brand new £8.75 sach | assombled units.
41,7 220/240V AC Ex-units £5.50 each a8 |||Illlrl|ld£2' .95
49, 1107115V AC Ex-unlis £5.00 2ach ~ a8y to connact. (UK C/P £1.50)
MARRIOTT TAPE HEADS ' moDEM CARDS/COUPLER
v, TRACK Brand new. Tested, answer and originate 300 BAUD
‘ XAPS36 Low imp £3.80 | uncased acoustic modem card by famous
XRPS 18 Mad imp, g2.8p | manufacturer. RS232 Input /output. powsr supply
}‘ XES11 Eraseforabove  £4.25 | /- 12V a180mA. Requires 2 magnetic sarpieces. 2
mm % TRAGK " switches. 2 LEDs snd connectors to complets. Data
BX APS3 R/P e, ——
CASSETTE "nsr;“ forjatiove £125 | Card and remainder of.smal componsnts  £33.45
Storeo: £2.95 Mono £1.95 Telephone Diract Line coupler type LTU 11 MKIL.
Swereosrase £1.00 Sultable for direct coupling PRESTEL adaptors and

the above acoustic modems. Integral Line select and
sutodlal relays requiring TTL inputs dats lum)ly.ss
£14.

1200 BAUD racelve 75 BAUD send direct coupled
modem for PRESTEL, Requires +5V supply with TTL
inputs for data. Line salect and autedlal. LTU 11
diract coupier required. Ses sbove. Data suppiied.
14,

TOROIDAL TRANSFORMER
7>, 100 wate lsoation Z30/240V AC
3 ,~£ plus 8081 44 15-0-15V 96454

CoPoNS 30V 0.16A size approx. 4% dia. x 13"
w (UK C/P 75p] £7.95

PRESTEL modem card £14.95

UHF MODULATORS (ukc/p 4o
Video input AF outputs cased for computers etc.

CB/HAM RADIO

Astec UM 1233 Large range in stock -

ITT verslon ask for set of 4 teslists

rm-sYll ORDER BY POST OR TELEPHONE
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&P CALL IN AND SEE FOR YOURSELF

OPEN 6 DAYS A WEEK >
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UK C/P £6.00
or £15.00 Sacuricor} §

HITACHI

2 year warranty
ALL MDDELS
WITH2 PROBES
¥212 Dual 20MHZ 6" CRT
¥222 As 212 plus OC ofiset, eic

V203F Duai 20MKZ Sween dafay 51
CAT All ofher models available.

HAMEG

2ynns
warranty Dptional
probes sea below

10MHZ 8 x Tem
dlsplay component ¢
lester £181.70

HM 203/5 Qual 20MHZ 8 x 10cm
displsy component tester. etc. eic.
HM204-2 0usi 20MHZ. swesp
delay. ImV. camponent tester, etc.

Aiso HM80S Oual 60M NZ

£303.60
£419.75

~ £592.25

CROTECH

Ogtionat probes

380 below

3030 Single trace
ISMHZ component
tester 9%cm display
3035 Singie trace 15MHZ 13cm
15"] display component tester

£194.35
£217.35

3132 Dusl 20MHZ trig to 4OMHZ.2mV /div 130mm (5)
display, slgebraicsi add/sub Reg OC 0/P's + SV AD =

12V. Built- In component comparator 5325 45

LOW GOST
TOMHZ SmV single trace
75mm CRT general

et £169.00
THANDAR

2 yaar warninty

SC110A 10MHZ battery

poriable 32 x 26mm display

with batteriss £189. 75 _
(UK post. stc. £1.50]

OPTIONS Carry case’ £6.84

AC adaptor/charger £7.99 Nicad pack £12.65

DIGITAL MULTIMETERS
_

Controis s=Stide A=Rotary PB= Push button
All feature AC/DC volts, OC amps (many with AC
amps) othera, etc. (UK £/P &5p}
* KD25C 12 range 0.2A OC 2 Megohm(s]  £23.43
* KD305 14 range 10A OC 2 Meg shm{S}  £27.85
* KD30C 26 rane 1A AC/0C 20 Meg ohm (R] £33.50
#* METEX 3000 30 range 10A AC/DC 20 Mag
ohm (R) £37.95
6010 28 range 10A AC/DC 20 Meg ohm [PB) £34.95
# KD55C 26 range 104 AC/DC 20 Meg ohm

(R) 9,
» KD615 18 range 10A OC 2 Meg ohm pius Hie
tester |R) £39.95
£44.50

(
7030 As 6010 but 0.1% basic IPB]
# HC 5010 31 range 10A AC/DC Cont. buzzer 20M
£48.95

ohm (R}

# DM3350 Autorange plus cont. tester 18 range 10A

AC/0C 2 Meg ohm (R} £49.95
# DM2350 Mini autorange plus cont. tester 19 range

10A AC/0f: (20A Max] 2 Meg ohm (PB) £62.95

- 3100 Pan type auta ranging AC/DC V 20 Mep (mm5
£44.8

L Wlﬂl CARRY CASE

LCD COUNTERS

[UK C/P & INS 65pj

THANDAR battery portabie 8 digit LCD counters.
Size 255x 150 x 50mm. Complete with batieries.
Dptianal: Carry case £6.84 AC adaptor £7.99
TFOA0 10HZ to ATMHZ. 1 HZ Res. 43mV sensitivity. £138.00
TF200 10HZ ta 200MHZ. tppm res. 10mV sensitivity,
many leatures. A&B inputs. etc. £|99_75
TP60O 60DMHI prescaler (Powered by computer) £51.75
TP1000 1 000MHZ (IGHZ] Prescaler with pawer supply £74.75
PFM200 Pocket 20HZ to 200MHZ LED caunter 0.1HZ res.

10mV_ sensitivity £79

GENERATORS > L]
Function and Pulse (UK C/P 65p) A
THANDAR bench mains portable. Size 255 x 150 x 50mm
Options: Carry case £6.8
TG101 0.02HZ ta 200KHZ function. sine. square. lrlanule
Variable DC offse1, TTL 0/P Ext. sweep mode. Variable 600
ohm 10V pp £120.75
TG102 0.2HZ to 2MHZ tunction. Sine, square. iriangle.
Variable DC affset. TTL 0/F. Ext. sweep mode variable 600
ohm0/P. 10V PP £178.25
TG 105 SHZ ta SMHZ puise. TTL and Sync 0/P. Variable
50 ohm 0/P. Free run, gated or trig. modes. £120.75

ANALOGUE MULTIMETERS
.

“mirror scale} {ux C/P 65p)
cmls 15 range pocket 10K/ Volt
| Mep oh £8.50
M200 30 range 20K/ Valt 20KHZ
£7.95

SPECIAL PURCHASE k

HMIMZ 22 ranga 20K/ Voit 10A DC
plus cont. buzzer I0Meg ohm £13.50 :
TMK500° 23 range 20K/ Vait 12A OC plus cont.
buzzer 20 Mag ohm £23.95
NHS6R" 22ranga 10K/Voit 6 Megohm  £11.95
830A° 26 range 30K/ Voit 10AC/DC 10 Meg
ohm £23.
360TR* 23 range bench, 100K/ Volt large scale
10A AC/DC plus Hie tester 1D Megohm  £39.9
AT2100" 31 range de luxe {0DK/Volt 1 0A AC/OC
100 Meg ohm £33.50
AT1020" 18 range de luxe 20K/ Valt plus Hle
tester 5 Meg ohm £21.
" YM3BOTR* 19 range 20K/Valt plus Hfe tester
1 Meg ohm £13.95

KHTSOCH Range aaubm 35 range total 50K/
Valt 10A OC 20 Meg oh .95

£18
ST303TR" 22 ranpe 20K/Vol| pius Hie tester IZA
OC 1 Meg ohm £17.95

LCD & LED MULTIMETERS +
|UK €/P 65p)

THANDAR BENCH PORTABLES Size 255 x 150 x
50mm Option: Carry case £6.84

TMA55 3'% digit LED. 28 ranges. 0.25% basic.
100mV res. 10A AC/DC. 20M ohm £97.75
[AC adaptar option £6.95)

TM356 3' digit LCD 28 ranges as TM355. 3000 hour battery

life [supplied] £109.25
TM351 3'% digit LCD. 29 ranges. 0.1% basic. Aanges as above.

2000 haur battery lile. £132.25
LED COUNTERS > L]
(UK C/P 65 o~

METEOR mains or battery portable 8 digit LED counters.
Size 219 x 240 x 38mm. SmV sensitivity 0. IHZ resolutign

100 5HZ 10 100MHZ £109.25

600 5HZ ta 600MHZ A&B inputs £139.15

1000 SHZ to 1000MHZ (16HZ) A&B inputs  £189.75

Options:

6NiCaDs £12.19 RFpickup Aerit  £8.91
FUNCTION GENERATOR §‘+'/=

{UK C/P 65p) ZaInN

JUPITER 500 Function generator 0.1HZ to 500KHZ or better.
Sine. square. triangle 0/P to + 30 voits. TTL 0/P. OC offset «
15V variable. Ext AM and sweep lacilities 220/ 240V AC

operated. £126.50

HIGH VOLTAGE ELEGTRONIC DIGITAL TGENERATOHS
METER,, INsULaTION cAPACITANCE S
Irec er reaging s IUK c/P ﬁle
o ga2:20 500V/0-100 Meg ohm with 0.1 pi to 2000 mid LCO 8 ranges LERDORLAGZ7Sband |1° = 2.0 186
|UK C/P £1.00) LE 2
carry case. lsads. olc. OMB013 £59.95 sine/square 0/P 0/5V
YFS501 £67.00 RMS Dist 0.05% 10HZ to 1MHZ 06.95
o L el . PROBE KITS T s Oz
ohm
i In wallets with adaptors, etc. BNC fittings for TRIO AG202A 4 band 20HZ to 200K MZ. 10V AMS
IToonll:I SAMBESIINTojovsn ) loGIc PBOB Es > :'::t:?es/cour:lers/;nenelralnrs efc. 4 asP 05%dist CR 0SC £102.35
ST300 £29.95 (UK C/P 650) TILOTL. ete. X1 £7.95 X10 £9.50
LP2 1 5MHZ £24.15 Dxmood > £18.40  X1/X10 Switchable gll 50 | RF
DP70 30MHZ £28.75 emodulator TRIO SGA402 6 range 100KHZ to 30MHZ RF 0.1V
ggg{sosuoiul'{g BTOOLS DP71 gﬂ;g"z . £58.80 > {UK C/P Iree with other items or 65p per 1 10 3 khsl EE‘R&T‘T&?.’ e ]mmnzﬁag% 80
R (UK C/P 55p eachj bani o to
450 MHZ on Harmonics) RF 0.1V AMS. Int/ex Mod.
%:',‘Fg,"_“,';“; LI N — Y ; DIGITAL THERMOMETER /~~, af 1 kiz vot 1 Whz Xal optionl £350] £132.25
: geq - VARIABLE POWER Pocket size LCOthermometers complete with /g TE20D 6 range Jow cost version ol ahove ug to
batiery. Acceptany type K probe 110MHZ (300MHZ Harmonics] £69.
TRANSISTOR SUPPLIES {UK /P 65p]
(UK C/P £1.001 TH301 LED-50 te+750°C 1'C
TESTER 220/240V AC input resolution with thermocouple £68.43
Direct PNP/NPN and diodes PP241 single meter A/V ] > TR DIP METER
0/30V 1 zmp £35.00 e LEAFLETS available for most items send SAE 1.5t 200MHZ 6 band

Hfe, leakage. etc. General purpase TC1
(UK C/P 65q) 6.95

PP243 3 amp verslon £59.95

{Large 22p (or latest catalogue) |UK C/P 65p)
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Test Equipment. Audio. Communications 01-724 3564
404 edgware Road. London, W2
Computers 01-402 6822 » Equipment 01-724 0323 » Components 01-723 1008

QUR

[ Al mail to Cubegate Ltd, 1st Floor, 406 Edgware Road, London W2 1ED
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Interak 1

A METAL
Z80A COMPUTER

Colleges, Universities, Individuals: Build your
own modular Z80A-based metal 19" rack
and card Interak computer. Uses commonly
available chips — not a single ULA in sight
(and proud of it). f you can get your own parts
(but we can supply if you can't) all you need
from us are the bare p.c.b.s and the manuals.

Interak 1's greatest o F
asset — space for ﬁ [ °
expansion.
o ¢
o (Up to 8 more cards é Ll
= 4% x 8" each) =% ——

i 280ty ' aam ! VEY- Ly apg | POWER
vou ' aam EXPANSION -Ura
cPu BOARL L RUPPLY SPACE

(P.c.b.srange in price from £10.95t0 £17.75
+ VAT; manuals £1 - £5))

The Interaktion User Group has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now in its fifth successful yearl Send us your
nameandaddresswitha21pstampandwe'll
send you 40 pages of details (forget the
stamp if you can’t afford it!) You've already
got a plastic computer for playing games,
now build a metal one to do some real work:
Interak, Interak, Interak!

Greenbank

Greenbank Electronics (Dept T10E), 92 Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391

ELECTROVALU

Your SPECIALIST SUPPLIERS for

© SOLDER TOOLS /

L5

M\x\\\
<K

From a simple 15 watt model to a precision /
temperature controlled iron, we stock sdider
irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc,

ANTEX ORYX

C.240.15W/240V: Temperature controlied solder iron TC.82
CS - 17W/240V Gryx 50286 watt temp. controled

XS - 25W/240V Standard types " i

o Oryx 30 - 30W,
Replacement bitsfrom3/32 o

to Va" Ory);j 3-17 »Af/ans. 12 volts,

Awide range of replacement tips available for
De-solderheads, stands, ele- | ailmodels. alsotips from 0.8 to6 4mm dia, and

ments and handles. flat tips.
Oryx safety stand.
ERSA Oryx de-solder too!.

5 S L . MINIATURE SOLDER STATION

Sprint' high speed iron: 80/ SOLDER and DE:SOLDER BRAID

150W, 240V, Heats in 10 Soider in various grades.

seconds! Please mention this journal when sending tor
* latest free A-Z list.

BRITAINS LEADING QUALITY COMPONENT
SUPPLIERS -SEND FOR FREE 4o PAGE A-Z LIST

ATTRACTIVE DISCOUNTS- FREE PI]STAGE-uuuU SERVICE & DELIVERY

ELECTROVALUE LTDB RGeS

h)734) 33603; Telex 264475,

orth - 880 Burnage Lane, Manchester. 061-432 4945,
EV Computing Shop —

700 Burnage Lane, Manchester. 061-431 4886.

ETI OCTOBER 1984

The Cortex 1l offers serious users speed (12 MHz CPU) and power
(16-bit) at an easily affordable price.

Cortex Il offers over 34K byte memory for basic programmes. High
speed 24k byte basic interpreter. Auto-line numbering facilities
and full renumbering command Full textural error messages
Arrays and strings limited only by memory. Extended Basic (IF-
THEN-ELSE). Assembler/Disassembler. Machine code monitor.
Real time clock

Cortex Il has excellent colour graphic capability. High resolution
graphics (256 x 192). 16 colours.

Separate 16k video ram for graphics, does not use Basic RAM.
Sprite graphics. Fast line and point plotting.

All these features as standard, with various upgrades available.

Supplied either as a self-assembly kit or fully built and tested, the
Cortex Il is designed to grow with the needs of the operator.

Cortex Il is the successor to the popular Cortex, which first
aopeared in November 1982, The new model incorporates a num-
ber of modifications to the original and is supplied with a 216 page
users manual.

Cortex 11 standard kit £299.00
{includes R$232C, TV & Cassette Interfaces)
RGB interface kit £28.50
Floppy disc interface kit (electronics) £86.50
Floppy disc interface kit
(hardware & connectors) £24.50
Disc Drive 5% SSSD £150.00
Disc Drive 5%" DSDD £295.00
Housing for Twin disc drives
Centronics printer interface kit (requires E-Bus)
E-Bus Kit (basic components)

Cortex |l Built and Tested
— Standard Mode!
Contact Sales QOffice for other options.

All prices are VAT exclusive and are correct at time of going to press.

Cortex Il is available by mail order from:

Powertran Cybernetics Limited
Portway Industrial Estate

Access Andover
2 Hants
SP10 3ET

Access/Visa card holders can order
by phone on (0264) 64455

coctes 11

THE GROWN-UP MICROCOMPUTER
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AN ARGUS SPECIALIST PUBLICATION

INTERNATIONAL

Hard to belive that the summer was so short; here we are,
we've only just begun September, and we're already
thinking about our Novemberissue. But November s pro-
jects time for ETI, and there will be ten of them in our
November issue. Not half-baked untried circuits, but ten
working projects, complete with PCBs (as appropriate)
and constructional details.

Also, thisissue will bealittle bitthickerthan usual, with six-
teen extra editorial pages — putting useven further ahead
of the competition.

ETI reaches the puns other magazines dare not touch!

PROJECTS SPECIAL ISSUE

Projects planned for the November issue
are as follows: |
* Continuity Tester

* Electron Speech Card

* Mains Failure Alarm

* Temperature Controller

* Spectrum Stage-Lighting Controller
* Knite Light Display

* AM/FM Portable Radio

* Perpetual Pendulum

e Video Effects Unit

* Direct-Reading Capacitance Meter

ETINOVEMBER — ONSALEFRIDAY OCTOBER 6TH.
MAKE YOUR NEWSAGENT AN OFFER HE DARE
NOT REFUSE, AS COPIES WILL SELL FAST!

r---d-----------------------------‘nh'-,-----------q

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT — ORDER FORM

If you have something to sell now’s your chance! Don’t turn the page — turn to us!
Rates of charge: 35p per word per issue (minimum of 15 words).
and post to Electronics Today International, Classified Dept., 1 Golden Square, London Wi,

Please place my advert in Electronics Today International for...... issues commencing as soon as possibie.

Please use BLOCK CAPITALS and include post codes.
Classification ............. ... ...l

| am enclosing my Cheque/PostaI Order/ International Money
Order for: (delete as necessary) £ . ... (Made payabie to AS.P. Ltd)

B OF: Debit my Access/Barclaycard A

(Delete as necessary)

D

Signature...............c.......... S NERORRSORRAN Date....................

All classified advertisements must be paid for in advance.

|

~
-2t

Daytime Tel. NO. .........cooviniiiiiiiciieircecccec e e

accoraingty)
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CLASSIFIED

ELECTRONICS TODAY INTERNATIONAL

Lineage:

40p per word {minimum 15 words)
Semi Display: (minimum 2 cms)

[N = =

£11.00 per single column centimetre

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

: ALARMS

FREE BOOKLET

on

BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440
AD ELECTRONICS

217 WARBRECK MOOR
AINTREE. LIVERPOOL L9 OHU

-

A1 INTRUDER ALARMS

Wholesale Alarm Suppliers
Latest D.LY. & Wholesale Published Catalogue:
Wirite off for your copy

86 Derby Lane, Old Swan, Liverpool 13
Tel: 051 228 3483 or 051-220 0590

Alarm Systems
FREE COMPREHENSIVE CATALOGUE!

@ LOWEST DISCOUNT PRICES

@ HIGHEST QUALITY EQUIPMENT

@ FREE DIY DESIGN GUIDE

@ FULLY ILLUSTRATED

@ MICROCHIP CIRCUITRY

@ QUICK DESPATCH SERVICE

@ FULL INSTRUCTIONS
SEND SAE OR PHONE

C-TEC SECURITY, Dept E |,
60 Market St, Wigan WN1 1HX,
Telephone (0942) 42444

BURGLAR Alarm Equipment.
Please visit our 2,000 'sq. ft.
showrooms or write or phone for
your frge catalogue. C.W-AS.
Ltd, 100 Rooley Avenue, Brad-

ford BD6 1DB. Telephone
0274 731532.
ALARMEQUIPMENT

Residential 2 Zone Panel with ent

routed cut-off.......... . ..., £35

2 ZoneBS. Panel ... ....

Single Zone B.S. Panel .

Racal PLR. ......... .... s
(prices + VAT & carriage)

Send for fuli list

Victor Security Centres Ltd
Handlelonian Yard, West Row
Stockton on Tees
Cleveland TS18 1 BB

Tel: 0642 608500

HOME GUARD

SYSTEMS
If you want professional alarm/
C.C.TV/Door entry/security light-
ing equipment or DIY kits at
genuine trade prices don't delay
phone today for our free ilustra-
ted catalogue.

Tel: 01-651 2449
Freepost, South Croydon
Surrey CR2 9PU
(no stamp required)

LOWEST PRICED top quality
intruder & fire alarm equipment
etc. SAE for catalogue: Security
Services (ETIl), 162 High St,
Hythe, Kent CT21 5JR.

WIRES ‘N CABLES

THE SCIENTIFIC
WIRE COMPANY
811 Forest Road, London E17
01-531.1568
ENAMELLED COPPER WIRE
SWG 1Ib 8oz [

8-34 .
35-39 3.82
42-43 . 5
44-47 856 5.80 )

48 1596 958 6.38 3.69

SILVER-PLATED COPPER WIRE
14-30 909 5.20 293 1.97
TINNED COPPER WIRE
14-30 397 241 1.39 0.94
Pricas inciude P&P and VAT. Orders under
£2 add 20p. Dealer inquiries welcome.

01-437 0699

SEND FOR
CATALOGUES & PRICE LISTS
Project cases for wah-phase,

chorus/flanger & graphic eq.
Computer leads,
video & audio leads
Pilus many more items.

SOLA SOUND
18 Barton Way Croxley Green
Rickmansworth, Herts

ELECTRONIC ORGAN KEY-
BOARDS and otherparts being
cleared out as special offer.
Elvins  Electronic  Musical
Instruments, 40A Dalston Lane,
London E8.01-986 8455.

SHEET METAL FOLDERS
18" x 18G bench or vice held
£38. Leaflet01-8907838 (any-
time). 90 Granveille Av, Felt-
ham, Middx TW13 4JN.

CORTEX mark one with RS232
interface, TV and cassette leads,
manual, Ten C12 cassettes and
securicor delivery. £250. J. Howie,
Langness, Tromode Road, Doug-
las, Isle of Man.

SOLARTRON CD513 OSCILLO-
SCOPE. £75 0.n.0. DataDynamics
Teletype £75 0.n.0.

Both working, Buyer collects 0635
33917 (eves).

PRINTEDCIRCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aerosol
cans with full instructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad fib-
reglass board, approx. 1mm
thick £2.00 sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

LINSLEY HOOD DESIGNS

LOW DISTORTION AUDIO
SIGNAL GENERATORS
A0 113 Kit £25(pp L)
AO 149 Kit £32(pp.£2)
Super Hi-FI Amplifer (ETI)

P C. Boards from £4

Send S.A E. for further details.

TELERADIO ELECTRONICS
325 Fore Street, London NS OPE
Tel: 01-807 3719

ETI OCTOBER 1984

Send your requirements to:
Will Fox

ASP Ltd,,

1 Golden Square,
London W1.

FOR SALE

100W MOSFET AUDIO AMP-
LIFIERS . Relay included giv-
ing offset protection, delayed
switch-on and thermal cutout.
£27.50 including postage. SAE
fordetailed specification. Ronald
Electronics, 119, Lomond Road,
Hull HU5 5BS.

MICROTAN SYSTEM. Fuli tanex,
colour board, RTC, EPC, 64K
Dram Card ASR33. Teletype,
Basic, toolkit, Forth, TPA, Colum-
bia. Must sell, 01-597 3185.

SURPLUS Exequipment power-

amps... 100watt/£7-200W/£12..

Glass/PCB & TO3/output heat-

sinking . . . built, tested & instruc-

tions...KIA-8 Cunlifte Road, lIkley
.. Free Slider/vc!!

POWERTRAN CORTEX com-
puter. Basic unit. Most IC Bases
fitted for optional extras (RS 232,
Discs). £2200.n.0. Bedford (0234)
76611 evenings/weekends except
Friday.

100W AMPLIFIER —£9.95 builtor
use the same board for 50W,
150W, 200W into 4 or 8 ohms etc.,
by using alternative output tran-
sistors & P.S.U. S.A.E. for full
details to ESS Ampiification, Unit
11, Argyle St., Hull.

VHF TRANSMITTERMODULE
Kit, size 2 inches by Y2 inch.
Hyper-sensitive pickup. Hi-fi
quality reception on domestic
VHF/FM Radio. Sub-min com-
ponents for exceptional trans-
mission stability. 70-150MHz,
range dependentonvoltage(6-
18V). Includes ultra-sensitive
microphone, illustrated plans
etc. NB new price reduced to
£6.95, post paid, send cash/
cheque/PO to Modulex, P.O.
Box 102, Dartford, Kent DA1
2PW.

ECOLIGHT (ETI July 84} full kit
as per article. £21.05. P.CB.
only £4.50. GP Electronics, 87
Wiliow Tree Ave., Durham DH1
1DZ.

MINIATURE FM TRANSMIT-
TERS. Frequency 60-145 MHz,
range '» mile S.G.F.-P.C.B. All
componentsd. Fullinstructions. 9~
12V operation, broadcast recep-
tion. Super sensitive microphone.
Pick-upo on FM radio. £6.95 inc;
or ready built £8.95: Same day
despatch — Zednith Electronics,
21 Station Road Industrial Estate,
Hailsham, E. Sussex BN27 2EW.

4!



PARTRIDGE
ELECTRONICS

THE MIXER PEOPLE

B CONSTRUCTING
AN AUDIO MIXER?

To achieve a high quality finish you need
commercially produced printed panels
-— Sub-frames — main frames etc designed and
manufactured specifically for this purpose.

56 Fleet Road, Benfleet,
Essex, SS7 5JN, England
(Large S.A.E. please)

'

EPROM COPIER — STAND ALONE

2716-27128...... £175.00
TELEPHONE CONVERSATION

RECORDER ............. £75.00
2 LINES INTO 1 ANSWERING

MACHINE

Switching Unit ...... . . £30.00

From L.K.F. Systems Lid
K St. Albans. Tel: 55084

SOFTWARE

APPLICATIONS

CORTEX SOFTWARE

For the Powertran Cortex computer.

FORTH — Supplied in two 2564 eproms. Totally

standalone supports cassette, 5.25 & 8 disés.
Price £35.00 ingusive.

DISCS — Forth utitites, use with above eproms,
contains editor assembler, and utililies, Price
£30 00 inclusive

AUTO-BOOT DISCS d

FORTH — Use tne Basic ‘BOOT command to

downtoad the Forth system. the Fortheproms are
not required. Price £55.00 inclusive

CDOS — Adds lile support to Cortex Basic.
named program and data tiles Includes tormat

and contigure utimes Price £50.00 inclusive
Disc orders, please state 5 257 or 85 a.e withall
enquiries to*-

LOMBARD SYSTEMS
18 Lombard Street, Lidlington
Bedford MK43 ORP

MISCELLANEOUS

AGENTS

Wanted to Seil Computer Sottware for
mostcomputers. We now have the Dialog
Efectronics Partlinstock. Pools Winner &
Course Winner. We can supply business
software, games anmd computer ad ons.
Phone(0288)4179 up to 9pm most nights
for your tree list and details about our
agents

REPAIRS
MICRO-COMPUTER repairs.
ZXSpectrum,VIC 20,C64 Pets,
Commodore computers, prin-
ters and floppy disk. Phone

Slough (0753) 48785. Monday
to Saturday.

P.C.B. DESIGN & LAYOUT,
manually taped artwork pro-
fessionally produced at com-
petitive prices. J. Gledhill. Tel:
01-674 8511.

72

SERVICES

JBA
ELECTRONICS

Manufacturestodesign orspecifications
One otfs, small batch prototypes.
Analogue digital electronic equipment
Complete electronic service — no job to
small.

1st Floor. 4a Lion Yard
Brecon, Powys, South Wales
Tel: (0B74)611177

P.C.B. Design & layout to your
specifications, competitive rate:
TraxLtd,497 Hitchin Rd, Luton.

FREE PROTOTYPE of the
finest quality with every P.C.B.
artwork designed by us. Com-
petitive hourly rates, and high
standard of work Halstead
Designs Limited. Tel: halstead
(0787) 477408.

PRINTED CIRCUIT BOARDS
manufactured to your specifica-
tion. Quality, Quick service. Com-
petitive Prices. COPPER-CLAD
fibreglass boards cuttosize. Imm
thick £1.80 sq. ft. 1.6mm £2.20 sq.
ft. Postage 75p. Mondo Circuits
L.td, 35 Grosvenor Road, Twick-
enham, Middx. Tel: 01-891 5412.

FREE P.T.H. Prototype of the
finest quality with every PCB art-
work designed by us. Competitive
hourly rates, and high standard of
work. Halstead Designs Ltd, 34
High St., Halstead, Essex. Tel
(0787) 477408/474554.

COMPONENTS

Betatran Electronics
Supplies

Toroidal transformers primary 250V
secondaries 0-40, 0-40V, 0-50, 0-50V,
0.55,0-55V, 0-70, 0-70V at 300VA £17.55,
500VA £24.70, 625VA £30.50. Can Elec-
tolytics 63V, 6800uF SA 2£4.35. 10,000uF
7A £5.45. 100V 6800uF BA £6.23, 4700uF |
8A £5.50. 3300uF 7A £4.20. 2200uF 7A
£3.00. Computer Grade 10,000uF 15A
£14.69. MOS-FETs 25J 50/2SK 135 £8.50.
25J83/25K 227 £8.20 price per pair. 35A
200V bridge rectifiers £3.25. VAT inclusive
£1.00 p&p under £7.00. Full spec. many
more. Resistors, capacitors, trasnistors,
heatsinks, amplifiers, speakers, transtor-
mers. etc. Send 4 x 9 seif addressed
envelope for large list.

Laver St., Cavendish, Suffolk CO108AP.
Tel: 0787 280639.

COMPONENTS

IRISH
READERS
MAIL ORDER COMPONENTS

Top quality components
Great prices
Return-of-post service

Write or phone for free price list
WAVEFORM ELECTRONICS
12 Effra Road, Rathmines, Dublin 6.
Phone(01) 0001 if England 987507
Mall order only please

BUMPER BOX
OF BITS

WOW! We've got somany componentsin
stock. we can't possibly fist them all — So
buyabox.Inityou'llfind resistors,capaci-
tors, displays. switches, panels with tran-
sistors, diodes, IC's etc,, coils, pots... and
so on. All modern parts — guaranteed at
least 1000 items, minimumweight 10Ibs.
ONLY £8.50 inc. 48 page catalogue 50p.

ELECTRONICS
WORLD

1e Dews Road, Salisbury,
Wilts SP2 7SN

CRYSTALS. Very large stocks.
100KHz-50MHz. Priced from
55p-£7.50. S.AE. for full lists.
TELERADIO, 325 Fore Street,
London N9 OPE.

SUPPLIES OF I.C.’s
FOR SALE

Surpius to requirements
All new stock Large and small orders
welcome. Please riny tor prices and
delivery.
ELECTROSIGNS (est. 1949)
114 Wood street, Walthamstow
London E17

Tel: 01-521 4784/521 8066

SEND SAE for VAT inclusive
price list Eg. 7805 voltage regu-
lator 38p. Hunt Electronics, PO
Box 57, Derby DE6 6SN.

TRANSFORMERS. 50V 500mA
8V 2A 13.5-0-13.5 3A 13V @ 8A
£8.25 incl. 50V @ 2.6A 8V @4.5A
14-0-14V @ 6A £8.00 incl. Marlin
Electronics, The Old Convent,
Beeches Green, Stroud, Glouces-
tershire. Tel: 04536 71715 Even-
ings.

2764’s! (350ns) Thousands must
goonly£7.50each(+V.A.T.).Ideal
for BBC etc. Also bulk eprom
copying service (any type/quanti-
ty considered). DG Sharp (Com-
puter Services), 49 Main St.,
Bothwell, Glasgow, G71 8ER.

BARGAIN PACKS ourspeciality.
Send S.AE. for details plus free
samples. Projek Electronics, 44
Mathie Cresceni, Gourock,
PA19 1YX

COMPONENT BARGAINS

og ZN3BIOFET - 10p; ZKx8 RAM's —
£2; 10w Audio Amps — 50p; LED's— 3p
SAE for tull hist
J Wright
27 Broomhill Drive. Glasgow G11 7AB

AERIAL AMPLIFIERS improve
weak television reception.
Price £6.70. S.AE. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO S9AGH.

TRANSISTOR SALE

MJE 3055 10 for £1.75
TIP 29/30/31/32A
10 any mix £1.80
BD 135/137/139 ... 20p
100 mixed, coded transistors.
All types SS/Tower £2.

SAE for list.

50p carriage all orders.

J Wright, 27 Broomhill Drive,
Glasgow G117AB.

mailing list:

ATTENTION COMPONENT
DISTRIBUTORS

RESCO ELECTRONICS of W. Germany are to opena U.K. opera-
tion 1st September 1984, If you distribute capacitors, resistors,
I1C’s etc, etc; thenitis to your advantage to contact the company at
the address below. Our prices are unbeatable.

Send company details to ensure you are included on our

Resco Marketing (UK) Ltd
Unit No.11, Warwick St. Trading Estate
Storforth Lane, Chesterfield, Derbyshire
Tel: (0246) 74003

BOOKS EXCHANGE
SERVICE

BOOKS WANTED FOR CASH
Have you got technical books you no
longer need? OR Do you need to read
' up on a new topic? Then EXCHANGE

BOOK CLUB can help YOU!

We buy and sell previously read books

on electronics and computing.

For list of currently available titles and
| details of our guaranteed buy back
plan SAE please to.-

JAMES ELECTRONICS, P.O. Box 2

Rothwell, Leeds LS26 oUY

ADD-ONS

TANGERINE OWNERS at last
a *%68094«x 4« C.P.U. board
with expandable monitor in
Colour. FLEX compatable. Also
14K RAM card to free EPROM
space on TANEX SAE. for

details: Ralph Allen Eng,
Forncett-End, Norwich. Tel:
(095389) 420.
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SITUATIONS VACANT

ENGINEERS FOR
CYBERNETIC
APPLICATIONS

We were one of the first companies
in the U.K. to design and produce
robots for educational and training
purposes. Our productscannowbe
seen in universities, colleges and
other establishments, throughout
the worid.

We need Electronic Engineers
(Digital) for the design and develop-
ment of new products in the cyber-
netics field. A familiarity with
computers and a knowledge of
mechanical principles are essential.

Aswellas the jobitself, we are offer-
ing an excellent salary and the
security and benefits of working for
a publicly owned group. So, if you
want to be involved in the develop-
ment of brand new products and
are prepared to roll up your sleeves
and get the job done . ..

Ring for Application form or send
C.V. to Managing Director.

Powertran Cybernetics Limited
Portway Industrial Estate
Andover, Hampshire

Tel: Andover (0264) 62902

AUDIO ENGINEER REQUIRED.
Experienced in servicing all types
of hi-fi, radio cassettes and in-car
entertainment. Phone lan on 01-
249 4814.

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 150 more pro-

jects, catalogue. S.AE.
Plancentre, Bromyard Road
I'_r;ggstrial Estate, Ledbury

CONVERT any TV into large
screen oscilloscope. External
unit plugs into aerial socket of
TV.Circuit& plans£3.00 orS.AE
details. J. Bobker, 29 Chadder-
ton Drive, Unsworth, Bury,
Lancs.

WANTED

‘TURN YOUR SURPLUS tran-
sistors, IC’s etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settlement.

WANTED Electronictestequip-
ment, large computers, large
quantities of Printed Circuit
Boards, anything considered,
good prices paid. “C” House.
Stanhope Rd, York Town Ind.

Est, Camberley, Surrey. 0276~

28208.

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. S.AE.
4 x 9", Paralab, Downton,
Wiltshire .

WANT
TO
BUY
SELL
SWOP?
JUST
FILLIN
THE COUPON
OVERLEAF
OR PHONE
01-437-0699

IMPROVE YOUR

PROSPECTS

with skills that all employers want.
Train the easy way with modern
home study courses from Ideal
Schools.

MODERN ELECTRONICS

Takes you from the beginning,
right up to C & G 224 course,
and BTEC national Level.

COMPUTER PROGRAMMING
Learn BASIC with a Spectrum
included if you wic®,

For a tree bookiet,
write today, to:
IDEAL SCHOOLS
(Ref: ETD 1)
Freepost, Glasgow
G14BR

MICRO BUG

140mm x 370mm. Extremely sensi-
tive, powerful. Operates from 1.5V
battery ready built tested only £9.95
(in kit form £7.50).

Also available Automatic Telephone
Recorder built tested £11.985 (in kit
form £8.50).

All fully guaranteed. Send cash,
cheque or P.O. to:

SHAH ELECTRONICS
11 Livingstone Road
Southall, Middlesex

UB11TH

_Open 9-5.30pm 6 days a week.

R JONES ELECTRONICS
267 Rectory Rd.. Grays, Essex
Tel: (0375) 33158 — 24hranswer phone
Components, IC's Full After Salos Services
Electronic repairs - Iindustrial & Domestic

ETESON ELE(ETL'RONGICS
° .Poulton~le1-iyld:, elracs:;:oi !

Open. 9 Hamn-12.30 1.30 5.30. Closed Wed & Sun
g Electronic Component Specialists.

Tel: (0263) 8856107 §

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982

47 Whitechapel, Tel 051 236 5489

Liverpool 2
THE ELECTRONICS SPECIALISTS’
Open: Tues-Sat 9.30-5:1}0

SUPPLY CO. LTD.

" TEL: 0222 41905
Open: Mon-Sat 9-5.30

STEVE'S ELECTRONIC
45 Castle Arcade, Cardiff

For components to computers_|

ETI OCTOBER 1984

YOU CAN BE SURE OF THE
SHOPS IN ELECTROMART
Phone ASP on 01-437 0699 for details
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Audio €Electronics Ltd .

Precision Bass mid range units for many applications manufactred
in our own workshop.

Audio €lectronics Ltd.

Elm Place, Station Road, Rustington, West Sussex, UK
Telephone: Rustington (09062) 6483

ADVERTISERS’ INDEX
Armon Electronics Ltd 34 Maplin 61/OBC |
Audio Electronics Ltd 74 Marco Trading 10
Autrol 21 Merseyside Acoustic Developments.....c.cceseses27
B. Bamber Electronics 54 Micro Processor Engineering 22
B.K. Electronics. 21 Microrange Electronics 55
B.N.R. & E.S. 22 M.). 50
Bridage Scientific Instruments 43 Powertran 69/1BC
Cambridge Microcomputer Centre.................27 Rapid Electronics 71|
Capriol System 55! Riscomp 49
Cricklewood Electronics Ltd 8 R.V.M. Audiotronics 55
Crimson Elektrik 31 Ship Co. 43
Cybernetic Applications IFC Skywave Software 31
Dawne Instruments ... 27 SME 74
Display Electronics 12 Sparkrite 31
Electrovalue 69 Stewart of Reading 50
Etatech 21 Systems Electronique 74
Greenbank 69 Technomatic 16/17
|Henry’s Audio Electronics 64/65 T.K. Electronics 50
Hytek Electronics 14 Watford Electronics 4/5
LB. Electronics 22
LOUDSPEAKERS by

prec:s:on plck-up arms
Please call or write:

SME Limited, Steyning, Sussex, BN4 3GY
Telephone: 0903 814321 Telex: 877808 G

g LOGK - IT'S HIS FIRST AUTUMN SPECIAL)

We are the main stockists
for 'BEARPARTS’, the new
name in electrical,
electronic and audio
components.

Interested?

Send S AE. andreceive

your @——

‘BEARPARTS’' sample
pack

BEARPARTS

-

The#mi“qu; Qn/o_IffTimrTer el
relongiegda™ " | ___SYSTEMS___

e | CIRCTRONIQUE
Ready Built - £11.95 UK TD.

AIR FRESHENER KiT
ONLY £8

® fFor offlce & home

® 240 AC Operation
® Includes Airfresh Gel
® Complete with case

Call in and see our new counter now

open 9.00 - 5.00 Mon-Fri
9.00-12.00 Sat

Too far to call? Don't worry, export/mail

order is our speciality. Why notwriteand

find out more.

Please add £145P &P

CABLV AT 26 Engineer Park, Sandycroft,

Deeside, Clwyd CH5 2aD. ‘
Tel: (0244) 536700.
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MPA 200

100w Mixer/amplitier
A rugged mixer amp designed for adaptability,
stability and easy assenibly. The MPA 200 has
four inputs (sensitivites can be easily changed), 3
separate tone controls and a master volume
control. Steel cabinet to suit 19" rack systems.
Complete Kit £79.50 + VAT

Transcendent 2000

This professional quality; single board 3-octave
synth is transposable 2 octaves up or down
giving an effective 7-octave range. Thére is
portemento, pitch bending, VCO with shape and
pitch modilation, VCF with high and low pass
outputs and separate dynamic sweep conltrol;
noise generator and an ADSR envelope
generator.
Complete Kit

£150.00 + VAT

With its own dedicargd microprocessor or under
the control of an external computer, the Genesis
P101 simulates the operation of industrial robots
at a mere fraction of their cost. With this robot,
practical robotics experience I1s available without
tying up valuable capital

*B-axis robot system kit
6-axis robot k

£1050.00 + VAT
0.000 + VAT

TOP QUALITY KITS AT
LOW-BUDGET

®

SP2 200

2-channel 100watt Amplitier
An ingeniously designed power amp. The SP2
200 can deliver over 100w rms into 8 ohms on
each channel. Separate volume control and a
sensitivity of 0.775 mV (0dBm) make this unit
suitable for virtually all pre amps or mixers.
Construction is very simple, with minimai wiring
and the steel cabinet is suitable for 19" rack
mounting.

Complete Kit £99.50 + VAT

Hebot Il Robot Turtle

‘At a price that makes even a TV look expensive,

Hebot provides an exciting introduction to
computer control. Independent drive of the two
wheels, flashing "eyes”, two-tone horn and a
retractable pen are directed by your micro-
computer while four collision detectors relay
information about the robot's environment.

Complete Kit £95.00 + VAT
Universal computer interface
board kit £11.00 + VAT

MicroGrasp Electric robot arm
A real programmable robot arm at an affordable
price. Five motors — four with servo control —
are mounted directly on the axes they drive (no
fiddly strings and pulleys!) The robot can be
controlled by any microcomputer with an
expansion bus.

Robot kit with power supply
Universal computer interface
board kit

£215.00 + VAT

£57.00 + VAT

*B-axis robot system kit

F
.« ®

Chromatheque 5000

5 Channel Lighting Effects System
Versatility is the key aspect of the Chroma-
theque. Musicatinput can perform switching or
modulation of the light output. 5 banks of lamps
of up to 500w each can be controlled in either

analogue or digital mode. Variable light level

controls provide scope for "mood” lighting.
The kit's single-board concept makes for straight-
forward assembly.
Complete Kit

£79.50 + VAT

Digital Delay Line
Digital quality at an Analogue price! With this
unit you can have Phasing, Flanging, ADT,
Chorus, Echo and Vibrato at the touch of a
button. In a steel cabinet suitable for 19" rack
mounting.

Complete kit (400ms delay)
Parts for Extra 400ms delay
(up to 3 can be added)

£179.00 + VAT

£19.50 + VAT

Genesis P102 Hydraulic robot arm
A sophisticated robot system with micro-
processor control, two speed, doubie acting
hydraulic operation and the option of externa!
computer control.

The P102 offers “hands-on” experience for
robotics training, at a fraction of the cost of an
industrial robot.

£1476.00 + VAT

*system includes Robot, Processor Box and
Teach Pendant. '

DOPPLER RADAR
INTRUDER ALARM

See this months Practical Electronics

POWERTRAN

cyhernetics Itd.

Portway Industrial Estate, (=
Andover, Hants, SP10 3E T =

Tel: 0264 64455

All kits are complete down to the last nutand
‘easy-to-follow assembly handbook.

Write or phone for further details, stating which product(s) interest you.
Access/Visa cardholders may order by telephone to avoid delays.

boltand are supplied with an

Prices apply to UK only. Overseas customers - please contact our Export Department for the name
lland address of vour local dealer. Allow 21 davs for delivery. Offers subject to availability




SOLDER

Recommended for general purpose,
fine work and pcb’s, a top quality flux-
cored 60% tin, 40% lead solder. 22swg.
ONLY 82p for 10 metres (rr21x)

VIDEO COPYING KIT

Copy video tapes to and from virtually

any VHS or Beta machine. Kit makes six
different video and six different audio leads.
ONLY £9.95 rk71N)

FLOPPY DISKS

Pack of 5 good quality
C12 cassettes.
ONLY £1.95 (Bk95D)

Pack of 10 top quality 5V4in
floppy disks single-sided,
single or dual density.
ONLY £17.95 (vio0a)

Sub-minature 12V relays will switch up to 10A at 240V AC.
Coll Coll Contact ratings Size
voltage resistance DC current  AC Current {resistive) {mm)

RESISTORS

Far superior to carbon film, these.
superb quality, very high stability,
exceptionally low noise resistors
have a +1% tolerance and are
rated 0.4W at 70°C yet are only
6.5mm long and 2.5mm diameter
nominal. E24 range 10} to 1M.
EXCEPTIONALLY LOW
PRICE 2p each m+vALUE)

Single-pole
changeover 8.4 to 15.6Y 4001 up to 10A at 30V up to 10A at 240V 21x16x14

Double-pole )
chongeover 8.4 to 132V 270Q upto:5A at 30V upto 5A at 240V 29x20%13 -

Relays are fully enclosed and direct pcb mounting.

INCREDIBLY LOW PRICE £1.65 each =
(SINGLE-POLE YX97F) :

(DOUBLE-POLE YX98G) vﬂ

COMPARE OUR PRICES....
then choose MAPLIN
for Quality and Service as well!

Well over £1Y2 million worth of top quality electronic components always in stock

D-CONNECTORS g TELEPHONE CONNECTORS

Three examples from our range of telephone fittings.

Gold over nickel plated contacts
All are BT approved and sockets are shuttered.

and solder termirations. Thermo-
plastic cover allows side or top
entry and includes cable clamp.

Flush fiﬁinggc_k socket for main
telephone. ONLY £3.99 (ri27¢)

Flush fitting jack socket for
extension telephones.’
ONLY £2.65 (rr3an)

-

SUPERB QUALITY
AND AMAZINGLY Line cord, 3m long, spade
LOW PRICES terminals to phone plug. o O
Plug Socket Cover ONLY £1'?? (ESaEo l” e i
9-wi 68p (RK60Q) 95p (RK61R) £1.14 (RK62S) s — Ricam |
15-\:0yy 95p (BK58N) El.“((BK59P) 99p (BK60Q) P i " a.,s
25-way £1.39 (YQ48C) £2.19 (YQ49D) £1.14 (YQS50E) if
COMPARING OUR PRICES 1

When you compare our prices, remember that many of our
competitors quote VAT exclusive prices. This hidden extra

makes a big difference to their seemingly low prices. oy
On an order as little as £6.67, the VAT is a whole £1 extra ! i - Mm -
’ 21000150008, L
o P e T e T NB Allour prices INCLUDE VAT and Carriage. A 50p handling charge must be
I 1 added if your total order is less than £5 on mail-order.
:" ﬂlOPS ONLY : MAPLIN ELECTRONIC SUPPLIES LTD.
[} PRESENT THIS COUPON IN ONE : Mail Order: P.O. Box 3, Rayleigh, Essex S56 8LR. Tel: Southend (0702) 552911.
i OF OUR SHOPS AND WE'LL KNOCK | SHOPS
-k 5% OFF ANY ONE COMPLETE ORDER ® BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356-7292.
: VALID UNTIL 29th SEPTEMBER 1984 1 ® LONDON 159-161 King Street, Hammersmith, W6. Tel: 01-748-0926.
I ' : ® MANCHESTER 8 Oxford Read, Tel: 061-236-0281.
i SHOPS ONLY i ® SOUTHAMPTON 46-48 Bevois Valley Road, Tel: 0703 25831.
| ETi10 ! ® SOUTHEND 282-284 London Road, Westcliff-on-seq, Essex. Tel: 0702 554000.
e ittt 4 Shops closed all day Monday.




