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CHOOSE ATOM POWER

At work or play- everything you need in a personal computer

The Atom isamachine to be used.
Everyday, day after day. I¥'s a full
function machine - check the
specification against others. IY's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.

Justlook at some of the features!

©® More hardware support than any other
microcomputer ® Superfast BASIC - can be
updated to BBC BASIC if required

@ High resolution and comprehensive
graphics ideal for games programmers and
players* ® Integral printer connection*

® Software available for games, education,
maths, graphs, business, word processing, etc.
® Otherlanguages: Pascal, FORTH, LISP
® 1/O port for control of extemal devices

® Built-inloudspeaker ® Cassette interface
® Full service/repair facility ® Users club

* Expanded version only

Optional Extras

® Network facility with Econet

® Disk ® PAL UHF colour encoder

® Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more! ® Power supply

FREE MANUAL

The Atom'’s highly acclaimed manual comes
free with every Atom and leaves nothing out In
just a while you'll be completely at ease with
your new machine! Within hours you'llbe
writing your own programs.

Computer stores are stocking Atoms — there’s a list below, but if you have any problems getting hold of
one just fill in the coupon and we'll rush one to you within 28 days. If the machine isn’t all you expected,
or all we've told you, just return it within 14 days for a full refund.

MOM, Aberdeen 22863. Broadway Elect, Bedford 213639. Owl Computers, Bishops Stortford, 52682.
Eltec Services, Bradford 491371. Gamer, Brighton 698424. Electronic Information Systems, Bristol 774564.
Cambridge Comp Store, Cambridge 65334. Cardiff Micros, Cardiff 373072. Bellard Elect. Chester 380123.
Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing, Glasgow 204 1811.
Control Universal, Harlow 31604. Unitron Elect, Haslington. Castle Elect, Hastings 437875. Currys Micro
Systems, High Wycombe. Customised Electronics, Leeds 792332. D.A. Computers Leicester 708402. Micro-
digital, Liverpool 236 0707. Barrie Elect, London 488 3316. Eurocalc London 729 4555. Microage London
959 7119. Sinclair Equip. Int (Export) London 235 9649. Off Records, SW12, 674 1205. Technomatic,
NWI10 452 1500. NSC Comp Shops, Manchester 8322269. Customised Electronics, Middlesborough 247727
Compshop, New Barnet 441 2922. H.C.C.S., Newcastle. 821924. Newcastle Comp Services, Newcastle
615325. Anglia Comp Centre, Norwich 29652. Leasalink Viewdata, Nottingham 396976. R.D.S. Electrical
Portsmouth 812478. Computers for All, Romford 751906. Intelligent Artefacts, Royston, Arrington 689.
Computer Facilities Scunthorpe. Datron Micro Centre Sheffield 585490. Superior Systems, Sheffield 77824.
Q-TEC Systems, Stevenage 65385. 3D Computers, Surbiton (01) 337 4317. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861. Northern Comp, Warrington 601683. Compass Design Wigan Standish 426252.

YOUAND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will leam on an Atom.
You can give them that extra familiarity withan
Atomin the home.

ACORN 4a Market Hil
COMPUTER ciwerioce ca2 ans

o m— - o - — — — o—
When you order your Atoin we will include

full details of allssoftware packs and the

optional hardware. 1

To: Acom Computer Limited, 4A Market Hill, I
I Cambridge CB2 3N].

I I enclose acheque/postal orderfor £.

Please debit my Access/ I
BarclaycardNo . . . . ] — _ I
Signature .. .......... ... ... ..
Name (please print). |
Address
Telephone Number .. .. .. .. ‘ .
Registered No. 1403810 VAT No. 215 400 220 l
Item price inc.
Quantity _ Item ___ VAT +P&P Totals
[ Atom Kit8K ROM+ @£14000 i
2K RAM 4
Atom Assembled 6K ®£174 50
l ROM+2KRAM
Atom Assembled 12K @E28950 ]
ROM+12K RAM »
' Power Supply @£ 1020 I
TOTAL
b N e S ————
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cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go
to press.

Practical Electronics December 1981



TRANSISTORS BFX29/84 28 [TIP30C S8 | 2N1131/2 24 | 2N5485 36
35 14 x85/86 28 |TIP3TA 45 | 2N1303/4 65 | 2N5777 45
AC125/6 35 16 | BFX87/88 28 |TIP31C 55 | 2N1305/7 60 | 2N6027 32
AC127/8 25 15 | BFY50/51 23 |TIP32A 48 | 2N1308 68 | 2N6109 60
AN Wisgws gnimart Bl el dEn B\ B
34 | B 3 2N1671B 160
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 30 34 [ B8FY64 36 {TIP33C 78 | 2N2160 295 | 25C495 70
Tel. Watford (0923) 40588. Telex: 8956095 §§ ﬁ ggg:) 1§g ng:é gg ;xgg;gﬁ gg % g?ggs gg
. ARANT . ORDERS | ACY17/18 70 14 | BRY39 40 | TIP35A 160 | 2N2221A 26 | 2SC1173 125
SLsLs?’EI{%E:EBSAge "n‘!"f&‘ék‘ s:scpAoNsDTfU"Fsta?wus ROF giuns?uzsns: ACY19/20 75 14 | 8BSX20 20 | TIP35C 185 | 2N2222A 25 | 25C1306 150
CASH/CHEQUE/P.O0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | ACY21/22 75 15 | BSX29 34 [TIP3BA 170 | 2N2369A 18 | 25C1307 220
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED | ACY28 75 15 | BSYS6A 25 |TIP36C 199 | 2N2646 45 | 25C1349 85
({TELEPHONE ORDERS BY ACCESS NOW ACCEPTED Minimum £10-00 plesse), | AD149 79 16 | BU105 170 [TIP41A 55 | oN2846 80 | 2SC1678 140
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 50p TO ALL ORDERS | AD161/2 42 20 | 8BU108 240 |TIPA1B 60 | 2N2904 28 [ 25C1923 S0
UNDER £10.00 EXCL. VAT. OVERSEAS ORDERS POSTAGE AT COST. ﬁ;};g L 1o gg;gg gg TEaze gg 2N25054/626 | 2 gggs. 2§3
VAT Export orders no VAT. Applicable to U.K. C Unless | AF178 75 48 | BU206 200 |[TIP120 90 | 2N2907A 26 | 25C1967 90
stated otherwise, all prices are nlclulwa of VAT. P|euo I d 15% to 8C107/8 10 60 | BU208 200 {TIP121 99 | 2N2926G 10 | 25C1969 198
the total cost . p&p. BC1078 1 45 | E4a21 250  TIP141 120 | 2N3053 26 ZHCZOZB a5
We stock many more items. It pays to visit us. We are situated behind Watford BC108 10 40 | MDBOOY 250 [ TIP142 120 | 2N3054 S8 | 25C2029 200
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. Open BC108B 12 [ BD138/9 40 | MJ2955 90 | TIP147 120 | 2N3055 48 | 25C2078 175
Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available. BC10BC 12 |BD140 40 | MJE340 & TIP2955 60 | 2N3442 1 25C2091 85
8C109 10 (BD144 198 | MJE370 100 [TIP30S5 60 | 2N3565 15 | 25C2314
POLYESTER CAPAC'TO"S {Axial '-'"""Y 8C1098 12 |BD205 110 | MJE371 100 |TIS43 32 | 2N3614 199 | 25C2166 165
400V: 1nF, 1nb, 3n3, 4n7, 6n8 On, 15n. 18n, 22 12p; 33n. 47n, 68n 16p; BC109C 12 | BD245 45 | MJES20 95 | TIS44/45 45 | 2N3615 199 | 25€1679 190
100n, 150n 20p; 220“309-330n42p.4 On 52p; 680n 60p; 14F 68p; 242, 4u7 B5p. BC117/8 BD378 70 | MJE2955 99 [TIS4s 50 [ 2N3663 15 | 25D234 75
160V: 10nF. 120, 100n 11p; 150n, 220n 17p; 330n, 470n 30p; 680n 38p; 1wF 42p; 145 | BC140/42 30 | BDA34 55 | MJE3055 70 | TISB8A 50 | 2N3702/3 10 | 25K45 99
45p; 242 48p; 447 S g 143 30 517 75 | MPF102 66 | TIS90 30 [ 2n3704/5 10 | 3N128 112
1000V: 1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 50p, 8C147/8 ] BD695A 99 | MPF103 36 Tlg?;'{% 3§ 2N3706/7 10 23&;9 11%
POLYESTER RADIAL LEAD CAPACITORS: 250V; FEED THROUGH 1478 10 | BD696A 99 | MPF104 36 (U 65 | 2N3708/9 10 8
10n, 150, 22n, 27n Bp; 33n. 47n, 68n, 100n 7p; 1500, 220n 10p; f""f';%\‘,s : gg}:gg }g gg;gg }28 m;;:gg gg \\;mgm 22 ;m ;}(1) i gg:g? f;g
330n, 470n 13p; 680n 19p; 1y 23p; 145 40p; 242 46p. 000p! P_| BC149 9 |BF115 35 | MPSAD5 25 | VN4GAF 78 | 2N3771 179 | 40250 85
ELECTROLYTIC CAPACITORS (Values in 4F). 500V: 10 52p; 47 78p; 63V:0.47,1.0, BC148C 12 | 8F167 29 | MPSAO6 25 | VN66AF 85 | 2N3772 195 | 40251 97
15.22,3:3 8p: 4.7 9p: 68, 10 10p; 1522 12p; 33 15p; 47 12.7: 100 19g 1000 | BC153/4 27 |BF173 27 | MPSA12 32 |VNBBAF 94 | 2n3773 270 | 40311 60
70p; 50V: 47 12p; 68 20p; 220 24p; 470 32p; 2200 90p; 40V: 4.7, 15, 22 p.330 BC157/8 10 | BF177 25 [ MPSAS5 30 | ZTX107/8 11 | 2N3819 22 [ 40313 130
$9p: 4700 120p; 25V: 1:5.6 .10, 22 Bp; 33 9p; 47 ag 10011 1501 ;220 15p; BC159 11 [BF178 30 | MPSA56 30 | ZTX109 12 [ 2N3820 45 | 4031 60
335'22p; 470 3Ep: 680, 1000 34p; 2200 50p; 3300 78p; 4700 VEs 471 O | BC160 45 |BF179 35 | MPSA70 30 |Z¥YX212 28 | 2N3822/3 65 | 40316 95
%p; 125 'I2p,22013p,470209,68034p, 00 27p; 1500 31p; 2 oo:sp,ssoonp, ggggé 1 g;:gg/s ] mgggg s %ggn‘)a 1 2N gggﬂ 50 gggég/zo &
00
TAG.END TYPE: 70V: 4700 245p; 64V: 3300 198p; 2200 139p; 50V: 3300 154p; | BC168C 10 [ BF186/7 12 | MPSUO6 55 | ZTX303 25 | 2N3305 15 | 40361/62 50
0 110p; 40V: 4700 160p; 25V: 10.000 320p; 15,000 345p. BC170 15 | 8F198 16 | MPSUS52 65 | ZTX304 17 | 2N3906 17 | 40406 75
220 o 2 £ BC171/2 11| BF199 18 | MPSU55 60 | ZTX314 25 | 2N4037 46 | 40407 60
TANTALUM BEAD CAPACITORS: POTENTIOMETERS:  Carbon  Track. 173 11| BF200 30 | MPSU56 60 | ZTX320/26 30 | 2N4058 10 | 4040 70
35V 0 14, 0:22, 0-33 15p; 0-47, 0-68, 0-25W Log & Linear Values. 8C177/8 20 | BF224 25 | 0C23/26 170 | ZTX341 30 | 2N4061/2 10 | 40411 285
1.5 16p; 2 2, 3.3 18p; 4.7, 6.8 5000, 1K & 2K (LIN ONLY Single 29p BC179 20 | 8F244A 28 | OC28 130 | ZTX500/1 14 | 2N4Q69 45 | 40412 65
22; 10 28p; " 18V: 2-2, 3-3,16p; 4.7, 5K0-2MQ single gang 29p [ BC181 =~ 20| BF2448 29 | OC36 120 | ZTX502/3 18 | 2N4427 80 | 40467 130
10 18p; 15 36p; 22 30p; 33. 47 5K0-2MQ single gang D/P switch 78p | BC182/3 10 | BF2568 35 | 0C41/42 120 | ZTX504 25 | 2N4B59 78 | 40468 85
40p; 100 75p; 220 88p 10V: 15, 22 5K0-2MQ dual gang stereo 88p 84 10 [ BF257/8 32 | 0Ca4 120 | ZTX531 25| 2N487 55 ( 40594 105
26p; 33, 47 35p; 100 55p. 1W Wire-wound 50(2-20K 115p | BC182L 10 | BF259 35 | 0C45/70 40 %%%o gg 2N5135/6 20 :8383 ng
o L P IO RS . 15 | SLIDER POTENTIOMETERS 8Cigal 10 |Braae 4o |ocre’ 40 [3Nes; 33| Znely 12 |a%e%2 19
220, 30n, 40. 47 Tp; 56, 100n. 200 8p: | 0:25W log and linear values 60mm track BC187 26 | BF451 35 [ OCB1/82 50 | 2N698 40| 2N5179 45 | 40673 95
450 BOV: 12 0 90, 5 P SKQ, 500KQ Single gang 70p | 8C212/3 10 | BF5394 30 | OC83/84 40 | 2N699 48 | 2NB18O 45
e ;ov'(g. 500»(% Dual gng 113;. gg}gt :g BF535/40 ;g 0C170/1 85 | 2N706A :g gugun 75 access
1(50V. elf-Stick graduated Alum. Bezels P BFR39, 0C200 85 N5194 80
S::‘:!S,'Spﬁ‘o':éfé'°“ o ap BC214 10 | 8FR41/79 23 | TIP29A 36 | 2N914/5 32| 2Ns305 24
1enF 2208 330F 47nF 55 PRESET POTENTIOMETERS 8C214L 10 | BFR80/81 25 { TIP29C 60 2N5
100nF/30V  7p;  220nF/6V  Bp oy 5°%€€M3M'5‘.¥"""? Horiz.  7p | BC237/8 14 | BFR98 105 | TIP30A 48 | 2N930 20 2N5458/9 36
0-25w 1000-3- oriz. larger p
POLYSTYRENE CAPACITORS: 0:25W 2500-4-7MQ) Vert. 10p mcm'542481020 ggg 7238 27{74170 ;68 f 22 ;g t ;g; 23 28;; 1: zggg ggg
10pF to InF 8p 1-5nF to 12nF 10p. Precision Cermet 1W 1000-100K 8¢ | HoraasiaL o ;4:? gg ;2}_7’:2, gg 1347 - solliessy alaasarnolaneotiEa
SILVER MICA (pF SIEMENS multilayer | RESISTORS —_Eria make 5% carbon RO 2o suliot rake sl Ta 2 Y Ll P o S
25347688210 Iy ‘LowNoise.  |SEc71301  820[7a4s 9074176  5(|LSS1  15|0S261 195|4029  77/4501 28
12, 18, 22, 27, 33,39, | 250V: InF. Tns. 2n2, iRy e e e e e e R el
47. 80, 56, 68 75, 82, | 3n3, 4n7. 6nB, B2, Tk 129 '°°’ TMS6011 3657446 5574178 95|LS55 30|LS273 90(4031 170/4503 50
85,100.120, 150,180 | 10n,12n, 16n.22n 7p | 0-25W202-4-M7 E24 2p ThiBoO RS LT A F O e - R R
Topiagch 11802700380, inl el S AT el 2 4ze UPDBOC35C £11[7448 5074180 65|LS73  25|(S270 88|4033 165/4506 65
220, 250. 270, 330. | 39n 56n. 68n 9p | IW  202-10M E12 S5p 3p Foco s N B Ao (T B0RENeol 1273 | 35 | lesho 2onlosa |16 o0s NG
360, 330, 470. 600, | YOOV: 100n, 120n, 10p; | 2% Metal film 100-1M  6p  4p e T, SR U0 e P R TR B [ 2
800 & 820pF 218 each | 150n 11p; 220n 13p; | 1% 0-5W 510Q-1M24 Bp 6p 780 P10 35007453 1674184 23 |1576 20 |(5290 57|4038 275/4510 o3
B 25021 8D 33007 18p; 470n, 280 ZBOAP10 4007454 16(74185 99|LS78 24 (L5293 46|4037 115(4511 68
30p each | 680n 30p; 1uF 34p; | 100+ price applies to Resistors of 780 ¢TC 350 (7460 1674188 290 |(583 50 |LS295 215|4038 1104512 75
3300,4700 60p each | 242 50p. each type not mixed values. Z80ACTC 200[7470 36174190 70 |LS85 70 [(3298 130|3039 290[4513 139
LINEARIC's - 5 Z8ODMA 9997472  30(74191 70[LS86 38 |LS299 420(4040 594514 195
ICM7217A 790 K003 9o aAnw STDATDZ RIS ELA‘SS%L“J 855 | Z80S10-1 £15[7473  30]74192 70|LS90  351LS300 175|4041 78}4515 193
555 CMOS MM5303 635 | TDA1034 350
CM7224 CcP 450 | ZBOAS10 £23[7474 25{74193  65|LS91 80 [LS302 175(4042 60}4516 75
o T 80| 15307 1275 | ToAja90 29016302CPU 430 |ZBODART  728[7475 74192  75|LS92 36 [LS320 270(4043 70[4517 415
ne i Aot gBlsteraso s ITMROAN IRENS Rl i Rlnm RBa soins o
ags CL| D S 0 P e 2a0[7481 120(74197 65|LS96 120 L3325 320|406  75|4520 78
a8 TI082CP  eo16822 VIA as8s | 745188 210{7482 70|74198 99|LS107 43 |LS326 330{4047 75/4521 200
85 30 RRIOT 1350 | 745189 1587483  50(74199 99|LS109 30 [LS327 315(4048 554522 125
TLOoACH 38 oR3oRMYT 1320 |7a819a 360[7484 80|74221 80(LS112 30 |US347 150|4049 304526 95
NESSS 8 0S| TLO7ICR 50| G3ESCRIC 1420705391 3aglase  26|74347 150|tS11a 39 |IS3so 139|408y Ielades 'm0
A :ﬁ’g}gAggg 9 Tiogics 19916802 p¢ " £2e | 745262 85017489 205174248 150(LS122 34 |LS353 185[4052  78|4529 150
- 70 800 375 | 745287 300[7490 28|74249 150|L5123 55 {LS365 37(4053 78[4530 90
el 1320 5223 B e licas 88 7491  45(74251 80|LS124 105 [L5366 37/4054 1254531 130
I o 13901748387 000492 30|7a239 199|13135 '30 |IS3ey 37|4055 1351532 110
Gafs ulam lmeme  dpe e ghaus e s pelis S
S ALED e gl 6505 219174347 5017495  50|74278 1301LS133 35 |(S374 75|4959 '4d5|4s38 138
oD 98511 6E0E 520\ 7a3as  'A30Li38  25|74375 lemliSids 28 |iS37e a3l49en “aolsaze 1is
iNepaag Sees|liapod e 63517487 120|74379 '90|(S138 35 |LS377 90|408: 1228|4243 140
g VR 2008 SRtZ 1 HaST0 175 78380 820174780 '88|74283 90(LS139 38 [L2378 69)4ocs 'asa|a24s 130
av:31324a288 |13 W2 23aSSiTpo flobz0 12817818 180104104 Sa|74383 199118145 75 |US379 65|d06s 95l454s 150
RY40:1230 480 KHI2De,  waunjiieb 2t 159178124 29174105 55(74385 199]L3147 199 |LS384 2850|4068  38/4549 398
lios] 3174830 5 | S2868 RR2207" 75| 16R49 4101721 1284107 32|74290 103(I3146 99 |L3385 3784067 399|4553 293
w07 0520 [ ERaZ N 5mB] |08 1850172189 eo[74106 35|74293 128/LS151 39 (L3390 62 |4068 234554 130
Slesa00 778 SHZ2 SR Jega] RS o1 | 78322 88174110 30|74797 238)L3153 39 [L3393 60(4089 254525 S0
OO oy 10 XR2240 145 |.6847 852 | 78450 18274111 55|7a208 1000L3155 39 |(5395 1894070 26/458 o5
XR2266 750 (6850 121754212 ol7a112 170]74351 19513156 39 |(S399 220[4071 20[4557 320
gRATA 88| 6852 233173324 20874116 '88|74365 820iS157 35 [LS445 140(4072  30)a288 320
ZNA19CE 190 | 6875 3e0178491/2 7074118 80|74366 s5{l5158 36 |LS471 620]4073 20{a55s 335
ZN423E 195 [ 80804 32 74119 90|74367 55/LS160 41 |LS490 24514075 204560 180
ZN424E 130 (BOBSA D 4120 75(74368 65{LS161 41 |LS541 1354076 60|4561 104
pgaE  Eanl| B Hel[TTL 7400 74121 30{74330 99)iS162 41 |US640 225(4077 26(dB62 495
ZNpZCERRE Bl IS s ) 74122 45/74393 99|LS163 41 |US6al 225]4078 264566 175
ZN427E 625 B1L597 S TERAS 74123 50|74290 12015164 48 |US645 210|a081 264568 250
ZNPEEN aaBlaneh AoolTRoY Nz a 1S165 145 |LS668 1754082  21(4569 178
ANA29E gy 209]113023 25817402 11 [74126 40[{74LS L5166 85 |LS669 150(4085 654572 36
ZINHOSE Baed00] /15 74128 42|LS00 12 [LS170 170 |LS670 175{4086 70/4580 460
0§ o090 775, | 8212 izaas 14174132 asltso1 13 |18173 72 [(3673 550 |aoBs 140 4581 250
0 4
T ICOMPUTER |8216 170 | 7405 18 ;:;2? ;g t 8§ }: t :;g ;g L5674 75 4832 TR 3T
TARG? ] eggg 528 %8? 28 74142 190}1504 15 [LS181 130 [CMOS 4095 90/4684 48
TAAB21AX1 250 299 H 380 | 7408 16 174143 250[LS06 15 [LS183 275 [4000 14[4096 904585 99
TAAGBIA 155 750| 822 74142 250|(S06 15 [L3190 58 {4001 14|4097 3204597 330
IAATO0 1250 110] 8231 400 7409 18 |7a1a5 “70|cS08 15 [LS191 88 laco2 1als098 “@8l4598 230
JAAS00 00 250 8253 R 3o 74187 99{1300 15 [(S192 5B {4006 6614099 9814539 595
TAA60 00 30| 8258 A 20 174128 75/(S10 15 [LS193 5 (4007 18|4180 9840037 8B
L 99| 5257, Bl 23 14150 aolisir s | 198 4014008 62a161 9940100 215
130 7414 74151 45|1S12 15 |L 40 (4009 35[4162 99 (40
7525200,23” 8-3 250 ;%A }32 7416 2% 74153 45|LS13 30 |U 4163 99140102 180
TBAB41-A 2532-450n 525 7417 25 |741564 75|LS14 a8 |L 4174 9940103 175
BX10r BX11275 {5758 3258131 350 e e 4175 105[40108 95
TBA651 190 8T95N 135 | 7420 16 {74155 75(L Iy 10105 118
2716-5V 250 2421 20 {74156 75[LS20 15 4194 105
TBAB0O 80 8TO7N 135 0 S 1T
2732-450n 455 7422 20 [74167 as|Ls21 15 U 3408 790
O|TBABI0S 9515137 e e e e 22 74159 99|L522 15 |U 4409 79040107 60
TBAB20 10 240) \0'5° 7425 28 [74160 60(LS26 18 [U 4410 725140108 450
#3591 av-3-1016 395 837 15 L 4411 695]40109 100
88|y & 0N ool 7437 B 7482 SliSa o 4412 80040110 300
5.2
4164.200 ag|FD1771 £18| 7428 ZsljteamiegLes0, 18 e egsoniagzsh
4315-4K IM6402 380 | 7430 16 (74164 64L [ A | 5
43323 MC1488 82 7432 26 {74165 62 it i o oD
C3405 (CMOS 2114)325 MC1489 62| 7433 27 174166 65 N K S L
ICM72168 1950 7ltoA1022 AB64-3 MC14411 695 74167 185
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SPEAKE U#U'PAL OPTO ELECTRONICS VvVIiC 20 Q
CRYS
Sorow 2 2257, 25 BISPLAYS LEDS including Clios ke LJCERL 2, WATFORD'S
3" P } digit  ss0| T o - 3 / F F
03w, 25 400: 640 or | a'gign  750| TI211 Grean 126° 18 |\ o % '.c"’?c°"h‘l:f"t°’ ! Low " Wire Ultimate Monitor IC.
800 80p | 6 digit 860 TIL212 Yeliow 18 | At last it is here, the long awaite : profile P H a 2 n 5
TIL220 2* Red 15 [Commodore’s viC 20 8 pin 8p 25 | A 4K Monitor Chip specially designed to
oioDES NEONS mber | 02 Yel Gm. Amber 18 | Microcomputer. Connects directly to 12 108 358 | produce the best from your: Superboard
B Tat. <il5 gggf;lns Round or ::g;agvﬁ:'a&dogel'ow 29 | 2Ny colour TV set. Sound reproduc-1  1g5in  16p 520 Series | & Il, Enhanced Superboard &
BA100 15 (oast ) | Sauare Triangoler LEDs RaG 18 |€d through TV Speaker (Music.} 20pin  22p  60p { UK101. As reviewed by Dr. A, A. Berk In
BY100 24| Tamov 20 30p oach| 50 iashing LED Red 55 'L_‘anguage & O"Esef Soundseﬂects) 2zl 230 :’,g‘; Practical Electronics, June 1981
BY126 12| 1p/100v 22 | OPTOSWITCH| 0.2" Bi colour as PET" type Graphics. Standard pin P a . i
8i1a) 12| twacoy 23| TIse  vio Med/Green 65 | PET Basic. Full size Keyboard, oK ggon o o0 | FEESDRSTRSEERER T
1 v 34 reen/Y ellow memory expandable to 32K. 8 30, 99
0A9 40|’ 2a/50v 35 0-2" Tri colour 4 40 pin O B B
OA70 13| 2A200v a0 | ALUMDBOXES | RedGroenvelow i o3 Attraetively c3se ice: Onty £165 EPSON MX Series PRINTERS
2" Red Hi 3 b
oa79 15| Jweoov s | 4x2ix2:, 88 ans777 45: 0C71 120 6Cassene Dec(I:( incl. Frzgm oIL o Ribbon Now tﬁ:{allabl_e from stock at very
6A/100V 83 x23x23" R 86 programme Cassette able competitive prices.
QA90 8 4x4x23% 120 fra Red {Headers) :
0A91 Bl vaany R as il 5 x5 o aes ) ) Rz hedilemin 86 e ol way @ MXBOT 10" Tractor Feed, 9x 9 matrix,
0QA95 8| 104/200v215 | 3x23x1i" 90 | SFH205 (detector) 91 SPECIAL OFFER 16 pin 49 80 column Speed 80 CPS bi-directionat
8:%8? g 10A/600V 350 2:3.12" 133 TIL78 (detector) 54 43 op zgg 20 way Centronics interface, Baud rate 110-
e E it I R e e | 9600 (1S332) £355
IN916 5 6x4x2? 120 A icti
Ingogu2 o] Bvies  se | exixZ 123 Tiazy.s-can i (Eaee 169 149 ® MXBOFT Has Friction & Tractor Feed
IN40O3 -~ 6 Tx5x3 180 Et%az -;-génh 1;3_ 2114-450 90p 85P SPEAKING CLOCK plus ail the MX80T s facilities £395
1N4004/S 6 8x6x3" 210 it el i = n P Full Kit of pans now | @ MXB0OFT2 Has high resolution
IN4OOE/T 7 Raf§e~§c¥ N ‘6,‘: Tx3" 240 DL707 -3. C.Anod 99 2114L-3 99p 85: avallable Only: £37.50 Graphics option ?US alsl I the
IN4148 8| 5OV° aimus | 10x753" 278 | DL747-67CCathod. 180 | 5, 0 130 phics  optic pl
1N5401 15 8peach | 12x5x3" 260 | (& Qrange CA 250 L-2 30p 115p o on MXBOFT's facilities £435
1NS404 16 12x8x3" 295 FNO357'0r 500 120} 2708 200p 185 MX100 132 Col 1 il th
1N5406 17| 53n9e 3V3 to :3" Green C.A. 40 P | EorceDILSockets | @ MX100 132 Column plus all the
nNSacs 19| 3V W £1:3"Redor Green 10 %‘7511*(25 gggp ‘:ggp 24 way 600p; 28 way facilities of MXBOFT2. Value for
1544 9 argraph 10 seg. Red 225 P P 850p; 40 way 975p money. £570
1
et g VARICAPS | VEROBOARDS 0-1" 'VQ' Board 150 | 2732 455p 390p
6A/400V 50 | MyAM? 165 Clad Plain 'DIP" Board 330 | 4027 240p 215p )
6A/800V 65| Mvamiisise (21X3)" T3e e iRl 10214116 85p 70p | ‘D’ conNEcTORS BBy ToOmA B . 239:3400)
BA102 30 |23%3] D= on 4334-3 325p 290 {Cannon typa} c 75mA
31x33" 83p —_ P P typ overs m. 9gp
1
Sise B B e pnoroores 61163 8550 3380 | 4., T I O | B0 e
3 erobloc 1A/5V P 35p | 15way 135p 198p  150p |12VA: 4 5.1 3A 4 5v-1 3a; 6V-1 2. 6V.
sch's o B otloomr. sop 2;?;;eadboard 339 25way 170p 250p  130p |1 2A 12v- BA i2v- 5A 2780 (305 ol
D | 290 | Bl it S o i A b W AR A
Ta200” 38 Pin Insertion Tool 162p  Superstrip 52 1350 | A NTEX Buy - e 5 (42‘&\’,, f:)
éﬁ§88¥ 38 VERO WIRING PEN and Spool 310p | Soldering with 33,,\,':3{,321 &%ﬁﬁi‘i’mﬁﬁ ggvﬁ:vﬁgﬁAl ss\ﬁ‘\égvf %vs‘} TR
gﬁ//gggv 3 ;:/"AO‘(:)% a8 Spare Wire {Spool} 75p; Combs 6p ea. Irons = :g: long, sing:e eng_ pﬂalsl ’ ggg 20V-1 2A; 25V-1A 25V-1A: ElO\/--éA 38;/.:%A
3A/400V 56 . ong. single end, Female 160 p&p)

BA/300V 60| 3a/800v 88 Aol ETCrREe T cisw a10|! 36" long, double ended M/M 1020 | 100VA: 12V-4A 12V-4A; AL V-3A

8A/600V 95 . CX17W 425 36" long, double ended F/F 1010 | 20v-2 5A 20v-2.5A: 30V-1.5A 30V-1.5A

124100y 78 ooy J5 Pen + Sparetip  90p gentsw - azs | 36" long, double ended M/F 1000 | 40V-1 25A 40V-1 25A; 50V-1A 50V-1A

8A/800V 115 w 440 920p {60p p&p}
B¥M0 180 | 124n00v 78 FERRIC CHLORIDE Sparebits  §0 (———J . '| Cips DIL | £DGE CONNECTORS] bomstcmproay 2" 1B 200ed sbove our normai
8T116 180} 41527800V 136 1 Ib bag Anhydrous Elements 200 ust phone Gold plated doub |., (ypa

Cl060 381 ,6a/100v103 195p + 50p p&p Iron stands 160 d contacts.

A o yourorder | goneCtR | o way L 1385 | JUMPER LEADS Ribbon Cable Assembly

Ticas 29 10800V 398 | copPER CLAD BoARDS HoatShunt 25| through, we 1€ 370|355 wey —  1ace ?:s"g:: raliee D

TIC47 35| 550/400v185 | Fibre  Single-  Oouble- SRBP do the rest. |16 399|2x18way 180p 145p |, 0 2 00F. oo Yoad

2N5062 32| 55a/800v295 | GI “ded ided 9.57x8.5" est. 118 815]2x22 way 199p 200p P P; 40pin 380p.

2N5064 38153001000y | 6"we”  50p 116 "~ *ose 20 945 |2x25 way 225p 220p | Double ended DIP

2N4444 130 280 | 6 x12" 159 1956 GAS & SMOKE 22 1035 |2x30 way 245p — ldpin  16pin 24 in 40 pin

30A/400V 525 g P DETECTORS ULTRASONIC |22 1130 |5x36 way 2955 - (G 188 205 300p  agse

DIAC T2800D 120 [ goLDERCON PINS i 1582 d g | 0Kz 3950 |38 1890|2243 wov3dlee |22+ 210p 2358 3.152 s

ST2 25 100 pins 70p 500 pins 325p e 40 pr.[40 1700 36" 230p 250p 375p 595p

VOLTAGE REGULATORS CRYSTALS WATFORD’'S BOOKSHOP CORNER [
?\2, 78?2 {Xép i;;:)g 2200 2 reedie, 200 :lr;)l‘.aé TTkLtl;)atz Book (Revised Edition) Ggg

COMPUTER CORNER ‘53 ;g‘s ::5" 9‘ zggp 200KHz 295 ook-bool 7
18y 1818 148 7916 220p  458KHz 370 | Motorola European CMOS Book (Revised) 695
1A T0220 Piastic Casin 1-28MHz 392

® ETI/WATFORD'S MICRO EXPANSION | 8 7805 %0 7805 sse |1gui: 33| jersonal Computer Book 298
SYSTEM. This versatile_economlcal Expansion | 12y 7812 30p 7212 5%¢ | 18ubz 323 Bus a 'gh
System as published in ET} provides a Cheap but | 18v 7818 %00 7918  55p ¥8432m 320 | BASIC with Style 540
refiable Expansion possibitity for most of the pop- | 28¥ , 782¢ o Phs“c cosng oMbz, 2s0 A Bitof BASIC 540
ular Micro-Computers. Send SAE for details. 5V 8LO5 5105 60p 32768M 220 Basic Programme Primer 840

® VIC 20 MICROCOMPUTER (see above | 6V  78L62 309 -67954M 150 | Programming in BASIC for Business 900

- 9
SPECIAL OFFER ) 8v 7882 30p 3-6864M 300
section). X 12v 78012 30p  79L12 60p 2.0MHz 200 | BASIC & the Personal Computer 1100

® EPSON fo SERIES PRINTER: see top right [ 15V 78L15 30p  7SL15 60p Glonin 290 | BASIC Handbook — 2e 1500

hand side of this advertisement LM309K 135 | 4-80MHz 00
3 . . LM300H 170 .

@® SEIKOSHA GP80A — Unihammer Printer, gives LMggm 160 tm%‘,’?ﬁ" 133 3413‘33‘1’3“«2 ?gg gdvanced BASE e
normal and double width characters as well asdot | (M305H 140 (M317K 350 | 50MHz 200 ASIC Computer Games 590
resolution graphics 8” Tractor feed. Paratlel | 78HGs5 to P maten o0 |2:a83Mmz 3001 More BASIC Computer Games 590
Interface standard. £195 | +24v5A §99p  LM327N 270 |6-OMH:z 220 [ Some Common BASIC Programs 1150

@ SOFTY-2. As reviewed in PE September 1981. | 7910 52.25Vie, #alé?sa 33 | &iastw. 269 | Practical BASIC Programs 1250
The complete microproqessor devetopment SWITCH -OMHz 200 | 6502 Software Design 900
system for Engineers & Beginners. New powerful | o, 1,0y TOGGLE 24 250y | 7-aemis” 300 | 6502 Application Book 1020
instruction. Accepts any 24 pin 5V single rail 1 i

; . ° 1A DPDT 14 | SPST 33 | 8:0MHz 200 | Programming the 6502 (C202) 1100
EPROM. Supptied fully built, tested & enclosed in | 1A OPDT C/OFF15 | DPDT 44 |8.867237M 240 ;

ablack ABS case. Price incl. encapsulated plug in | 1A DP on/on/ond0 | dpoleonoff 54 | 3 00MHz 200 Programming & Interfacing the 6502 1200
B 2 Assembly Language Programmin 1350

power supply. £169 | PUSH BUTTON | syg-min 107mH: 220 | 650 y Languag 9 g
® VIDEO MONITOR 9" fully cased. B&W. Fully f;mggk:;ded ;gcmz 10-24MHz 200 | 6800 Assembly Language Programming 1250

changeover 60 { 12-OMHz 290 .

guaranteed. Excellent vatue for money at only £69 | Momentary 6A SPSTonoft 54 |14.31818m 320 | 6809 Assembly Language Programming 1390

® TEX EPROM ERASER. Erases up 10 32 ICs in SEDT Yover (32| SrOTchon 85 |ledwz 275 | Practical Intro to PASCAL 500

® ':’E):(;OE'-;I;OM ERASER with i | 30 ’:33 MINIATURE DPDT61ags 75 |18-432M 240 | Using CP/M: A self teaching guide 780
B o with integral 3 Bag | Pon toown® 15p | DROT Sisse 145 |24.0mHr 200 | BOBOA/B0BS Assembly Lang. Programming 1250

@ Spare ‘UV lamp bulbs FEol|| Fshbreak 25p | 3 pole c/over 205 gggggﬂM §gg Z80 Instruction Handbook 430

f i Z80/8080 Assembly Lang. Programmin 700

® 5V/5A PSU Ready built and tested BTl 88 o ) 35, (227080, I ZO0/SE yage. Fla g 0

® Attractive Beige/Brown ABS CASE for | ROCKER: (white) 10A 250v SPDT |18 OMHz 270 icrocomputer Handboo . 750
Superboard/UK101 or Home Brew £26 A " 38p |100.0MHz 375 | 8080/280 Assembly Lang. Techniques 840

@ ExtradKof RAM (8 0ff 2114L-300nS) £7.95 | [oxrioy ey 0" fights red W"”"a‘;" 116:0MHz 300 | programming the Z80 (C280) 1250

At oot A 2 oot et T T e

. yboar! Switch. Shafti ntro to TRS-80 Graphics 840
4 x 4 matri i datesup 10 6 warars 90 ASTEC o o

® Ci2 Chosanton i oy casen i a0p Brsk beire make Water, S conict? | UKE et e T i

pole, way: 2 pol way; 3 pole, rograms for omputer

(] 8? Fan fold paper (500 sheets) (no VAT) £6 | 4way: 4 pole/3 way: Spol2 way  6%p Modulators ET h lEgE 4

® 91" Fan fold paper (500 sheets) (no VAT) __ £6 | Mains DFST Switchto i asp | ewrz 20 | PET and the IEEE 488 Bus (GP1B) T

" creen & Spacers 6p | 8MHz Wide- ZX81 Pocket Book 500

® Teleprinter Roll (no VAT] £3.50 | notany: (adiustable stop Tyoe) bandwidih 450 | x84 Getting Acquainted (80 Programs) 550

1 pole/2 19 12 way. 2p/2 to i?wav, 3 poie/ g q ograms,
{P&P on most of the above items is extra) 210 4 way, 4 pole/2 to 3 way p Please add 55p P&P charge on books. {No VAT on Books.)
sansmv Mam(s s,zpssqr\)/ Ac, AArgp o5
q . witches: way 7
R AR E aregeded WATFORD ELECTRONICS
o q way Q.
Tel. (0923) 40588 Telex. 8956095




HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

INVEST 60p AND MAKE
TSGR 6~ £2.40 net profit

direct for

6.2? p&p Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even

without this, you will still find WR&E offers the low prices,

fast service and technical support facility second to none.

Here are some examples from the current issue:

I.C. SOCKETS DISCRETES BC556 12p
A range of high quality, low cost, BC237 8p BC550 12p 25K 168 35p
low profile DIL sockets ideally suited BC238 8p BCS60 12p J310 69p
for both the OEM and hobbyist. All 2TX238 9p BC639 22p J176 65p
types feature double sided phospher BC239 8p BC640 23p 40823 65p
bronze contacts, tin-plated for low BC307 8p 2SC1775A 22p 38K45 49
contact resistance. BC308 8p 2SAB72A 18p 35K51 54p
8x03" 12p 22 x 0.3 20p BC309 8 2SD666A  30p  3SK60 58p
14 x 0.3 13p 22 x 0.4” 20p BC413  10p 2SB646A  30p  3SK88 99p I
16 x 0.3 13p 24 x 0.6 22p BC414 11p 2SpD668A 30p MEME80  75p
18 x 0.3 18p 28 x 0.6 25p BC415 10p 2SB648A  40p  BF960 99p
20 x 0.3 19p 40 x 0.6” 35p BC416 11p BF256 3gp BF961 70p
20 x 0.4” 19p 42 x 0.6” 38p BC546 12p 2SK55 28p  BF963 99p
XTALS 4
VOLTAGE REGULATORS 1MHz 3.00 f )
78XX1A TO-220 pos  0.58 3.2768MHz 2.00 i el '(XJ::)(“A\E?:ESZ?“’”
79XX1A T0-220 neg 0.60 4MHz 1.70 BperiorCey : 5
: BARCLAYCARD may be used with
78G 1A TO-220 adj pos 1.10 4194MHz  1.70 N A L e
78G 1A TO-3 adj pos 3.95 4.43MHz 1.25 written or telep one orders - official
78HSA TO-3 5v pos 4.25 5MHz 2:00 MA go(lll'l on application, and a
78H5A TO-3 12v pos 5.45 6.5536MHz 2.00 special p'n|z|| for 'thos: whg'&lo’:d our
78HGS5A TO-3 adj pos 7.45 TMHz 2.00 ads carefully - & free 4 or 2
79HGSA TO-3 adj neg 7.45 8MHz 200 crystal fnltc( with ‘every CPU IC you
i ¢ buy - just clip out the parsgraph and
LM317.5A adj pos 1.30 9MHz 2.00 s e dETOL
LM337.5A adj neg 1.75 10MHz 2.00 attach it to your order. .
78S401.5A adj pos swreg 1.20 11MHz 2.00
-
cMOS 0.18 4705 424 74478 o620 | 74153 55 | 743N 0.85 | 74Ls109N  0.25 | 7aLs2e8N 135 | 74CXX
4000 0.13 0.18 4706 450 7248N .56 74154N .55 74367N  0.85 | 74LS112N 0.5 | 74LS249N  1.35 Processors
4001 0.13 0.18 4720 400 7450 0.4 74155N  0.65 74368N  0.85 | 74SL113N  0.25 | 74LS251N 046 | 74C00  0.20 | gngn oo do s
4002 0.13 0.18 4723 0.9 745IN 0,14 7415%6N .55 74390N  1.85 | 74LS114N  0.25 | 74LS253N  0.46 | 74C02  0.20
4007  0.15 0.41 4724 0.95 7453N  0.14 7415IN (.66 74393N  1.85 | 74LS122N  0.40 | 74LS257N 0.5 | 74C04  0.20 | 8B0BOAFC/2 3N
4008  0.70 0.93 4725 2.24 7454N 014 74159N 190 74490N  1.85 | 74LS123N  0.55  74LS258N  0.39 | 74C08  0.20 | 8212 1.70
0.80 0.90 40014  0.54 T460N  0.14 74160N 0.5 74LSN 74LS124N  1.80 | 74LS259N  0.39 74C10  0.20 | 8214 3.50
0.30 0.79 40085 0.99 7470N  0.28 7416IN 055 74LS125N  0.29 | 7aLS260N 0.70 | 74C14  0.55 | 8216 1.41
0.30 0.48 40098 0.54 742N 0.27 74162N 055 74LSOON 0.11 | 74LS126N  0.29 | 74LS266N 0.24 | 74C20  0.20 | 8224 1.85
0.24 0.63 40106  0.69 7473N  0.28 74163N Q.55 74LSOIN 0.11 | 74LS132N  0.45 | 7aLS273N  0.90 | 74C30  0.20 | 8261 4.26
0.15 0.38 40160 0.68 7474N .28 74184N (.55 74LS02N 0.12 | 7aLS133N  0.30 | 74LS275N 320 | 74C32 020 | 8255 397
0.32 1.95 40161 0.69 7475N  0.35 74165N .55 74LS03N 0.12 | 74LS136N  0.25 | 74LS279N  0.35 74C42 0.8
0.64 0.66 40162 0.69 7476N  0.30 74166N  0.70 74LSO4N 0.14 | 74LS138N  0.34 | 74LS280N 2,05 | 74C48  1.03 | ean0/6809
0.30 0.66 40163 0.69 7480N  0.26 74167N 125 | 74LSOSN 0.14 | 74LS139N  0.36 | 74LS283N 0.4 | 74C73  0.50 Sop -
0.45 0.70 40174 0.69 748IN  0.20 74170N 1,25 74LSO8N 0.14 | 74LS145N  1.20 | 74LS200N 058 | 74C74  0.50 B =
0.38 1.45 40175 0.69 742N 0.75 74173N 1,10 74LS09N 0.14 | 74LS15IN  0.35 | 74LS293N  1.30 0.48 00 s
0.58 1.45 40192 0.75 7485N 075 74174N 075 74LS10N 0.13 | 74LS153N  0.35 | 74LS295N  1.50 0.98 | 980 3
0.68 0.75 40193 0.75 7486N 024 74175N 075 | 74LS1IN 0.14 | 74LS154N  0.99 | 740S298N  1.50 0.98 | 8802 .
0.64 0.40 40194  0.69 7489N 105 74176N .75 74LS12N 0.15 | 74LS1S5N  0.38 | 74LS365N  0.35 0.26 e >
0.15 0.75 40195  0.69 740N 0.30 747IN 0.75 74LS13N 0.28 | 74LS156N  0.38 | 74LS366N  0.35 268 | 8810 12
0.45 1.60 749IN 055 74178N  0.90 74LS14AN 0.46 | 74LS157N  0.33 | 74LS36IN  0.35 0.80 | 8410 LS
0.15 0.89 TYL N 743N 03 | 741798 135 | 740S15N 014 | 74LS158N 033 | 74US368N 035 02 | %881 28
1.05 0.89 7400N  0.10 7493N .0.35 74180N 075 | 74LS20N 0.13 | 74LS160N  0.40 | 74LS373N  0.78 0.54 || S8 2
0.50 0.78 740IN  0.10 744N 0.70 7418IN 122 | 74LS2IN 0.15 | 7ALS16IN  0.40 | 74LS374N  0.78 0.48 . o
0.50 0.89 7402N  0.20 74N 0.60 74182N 070 | 74LS22N 0.15 | 74LS162N  0.40 | 74LS375N  1.15 1.52 esmw 25
0.75 0.85 7403N 0.1 749N 0.45 74184N 1,20 74LS26N 0.18 | 74LS163N  0.40 | 74LS377N  1.99 2.26 |, by
0.35 1.20 7404N- 0.12 749N 1.40 74185N 1.20 74LS2Z7N 0.14 | 74LS164N  0.46 | 74LS378N  1.40 152 |"6840 pv
0.75 5.30 J405N  0.12 74100 1.10 74188N  3.00 74LS2BN 0.19 | 74LS165N  1.20 | 74LS379N  2.15 0.80 68840 475
0.68 3.00 7406N  0.22 74104 Q.62 74190N 065 | 74LS30N 0.13 | 74LS166N  0.80 | 74LS384N  2.50 0.80 | 6884 i
0.58 0.97 7407N 0.2 74105 0.62 7419IN 055 | 74LS32N 0.14 | 74LS168N  0.85 | 74LS38EN  4.20 080 | 8850 i
0.65 0.89 7408N  0.15 74107 0.26 74192N 055 | 74LS33N 0.16 | 74LS169N  0.85 | 74(S386N  0.29 0.80 2
0.93 1.05 740N 0.15 74109N .35 74193N .55 74LS37N 0.15 | 74LS170N  1.40 | 74LS3%0N  0.68 0.80 e 297
0.64 3.50 7410N  0.12 74110N 0.54 74194N 055 | 74LS38N 0.16 | 74LS173N  0.70 | 74LS393N  0.61 W e 2%
0.69 3.20 741N 0.18 74111IN  0.68 741N 065 | 74LS4ON 0.13 | 74LS174N 055 | 74LS39%BN  2.10 0.72 | £8852 2
0.69 1.30 7412N  0.19 74112N 1,70 74196N 065 | 74LS42N 0.33 | 74LS175N  0.55 | 74LS39%6N  1.99 0.72 -
0.30 0.48 7413N  0.27 74116N 1.98 7419IN 055 74LS47TN 0.39 | 74LS18IN  1.20 | 74LS398N 275 0.72
0.30 0.53 7414N  0.51 74118N .85 74198N .85 74LS48N 0.65 | 74LS183N  1.75 | 74LS3%9N  2.30 0801 590 series
0.65 2.30 78416N  0.27 74119N 1.20 74199N 100 | 74LS49N 059 | 74LS189N  1.28 | 74LS445N 1.40 0.80
0.65 0.89 1IN 0.27 74120N 0.95 7421N 1.0 74LS5IN 0.14 | 74LS190N  0.56 | 74LS447N  1.95 0.80 | z80A 4.99
0.65 3.80 7420N 0.13 TNNN 0.34 74246N 150 74LS54N 0.15 | 74LS19IN  0.56 } 74LS4%0N 1.0 452 | Z8OADRT 7.50
1.30 1.75 742IN 0.8 74122N 0.34 742471N 15 74LS55N 0.15 | 74LS192N  0.56 | 74LS668N  1.05 1.06 | Z8OAPIO  4.10
1.30 2.18 743N 0.2 74123N 0.40 74248N  1.89 74LSTIN 0.21 | 74LS193N  0.59 | 74LS669N  1.05 0.38 | Z80ASIO/ 14.00
1.30 0.89 742N 0.2 | 74125N Q.40 74249N 0.1 74LS74AN 0.18 | 74LS194N 039 | 74LS670N  1.70 0.38 | ZBOASIO/2 14.00
5.75 3.80 7426N  0.22 74126N .40 74251N 1,05 74LS75N 0.28 | 74LS195N  0.39 RAM 0.38 | Z8B0ASIO/9 14.00
0.88 1.45 742IN  0.22 74128N 0.65 74265N 066 | 74LS76N 0.19 | 74LS196N  0.55 0.38 | 280CTC 4.00
1.15 1.50 7430N 0.12 74132N 050 74273N 267 74LS78N 0.24 | 74LS197N  0.65 | 2102 1.70 5.64 | ZBOACTC 4.50
0.34 1.9 742N 0.23 74136N (.65 74278N  2.49 74LS83N 0.50 | 74LS200N  3.45 | 2112 3.40 0.38 | 28001 65.00
4.30 325 743N 0.22 74141N  0.45 74279N  0.89 74LS85N 0.70 | 74LS202N  3.45 | 2114/2 1.49 0.38
0.18 1.50 7438N 0.2 74142N 185 74283N 1,30 74L886N 0.18 | 74LS22IN  0.60 | 4027 5.78 o.g
0.18 1.65 7440N 0.14 74143N 250 74284N 350 | 74LS9ON 0.32 | 74LS240N  0.99 | 4116/2 1.59: 1.
0.18 0.80 744IN  0.54 74144N 2,50 74285N  3.50 74LS9IN 0.70 | 74LS24IN  0.99 | 4116/3 1.49 3.62
0.18 0.45 7442N 0.42 74145N .75 74290N 700 | 74LS92N 0.34 | 74LS242N  1.65 P 12.50 g.g
0.18 0.45 7443N  0.62 7414IN 150 74293N  1.05 74L893N 0.34 | 74LS243N 165 ] 6116P3  12.50 b
0.18 450 7444N  0.62 74148N 1.09 7420IN 236 | 74LS95N 044 | 74LS244N 083 | 6116P4 1125 4.32
0.18 4.48 7445N  0.62 74150N  0.79 74298N 185 | 74LS96N 1.20 | 74LS245N  1.50 12.50 4.35
0.60 4.24 7446N 062 74151N_Q 4 0 0 ALS247N  1.35 4.3

TELEPHONE {STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG

O VRS 11t | 200 north Service Road, Brentwood, Essex
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CROTECH OSCILLOSCOPES

Range of Portable Scopes mains and battery operated.
Plus special features (UK c/p £3.00)

3030 Single trace 15 MHZ. 5 mV, 0.5 micro secs. Plus built In
companent tester, 95mm tube £166.75
3131 Dual trace 15 MHZ_ trig to 35 MHZ. 5mV. 0.5 micro sec.
130mm tube. plus component tester. £264.50
3034 Battery-mains dual trace 15 MHZ. trig to 20 MHZ,

builtin Nicads. 5mv. 0.5 micro secs. £356.50
(Eliminator charger optional £28.75)

Also Avallable 3033. single trace 3034
3035, 130mm 3030
3337. dual 30 MHZ. 130mm

{Optional Probes all models - see below).

£293.25
£189.75
£408.25

(UK c/p £1.00)

TE220 Distortion max 1%

LAG26 Distartion 0.5-1% leader

AG202A Distortion 0.5-1% Trio

AG203 10 HZ-1 MHZ 5 band max distortio

RF AND AUDIO SIGNAL GENERATORS Mains operated
Audio 20 HZ-200 KHZ 4 band. Sine/Square o/p.

RF All feature int/Ext. MOD. Variable output

TE200 100 KHZ-100 MHZ 6 band (300 MHZ harmonics)

LSG16 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader
$6402 100 KHZ-30 MHZ 6 band professional trio

n0.1% Trio £126.50

£52.00
£63.25
£68.00

THANDAR - SINCLAIR

Reliabie low cost portable instruments. benchmodeis ali

25.5x 15 x 5¢cm. Generators mains operated rest battery

(supptied). UK c/p Hand models 65p. bench £1.15)

GIGITAL MULTIMETERS (3% digit LCD)

TM354 Hand held. DC 2A, 2m ohm. tmV - 1000V DC, 500v AC.
£45.94

£57.44

£86.25
£11385

TM352 Hand held. DC t0A. Hte test. Continuity test
TM353 Bench. 2A AC/DC. 1000v AC/0C. 20M ohm.
Typical 0.25%. NEW LOW PRICE

TM351 Bench. 10A AC/DC. 1000V AC/DC. 20M ohm
Typical 0.1%

FREQUENCY COUNTERS (8 Digit]

PFM2004 Hand held LED. 200 MHz. 10mV {600 MHz
with TP600) 67.50
TF040 Bench LCD. 40 MHZ, 40mV (400 MHZ with TP600) £126.50
TF200 Bench LCD. 200 MHZ, 10-30mV (600 MHZ with (TPGSIO%G 7

TP600G00MHZ + 10 Prescaler 10 my £4313
GENERATORS (All bench models) mains operated

TG100 Function. 1 HZ-100 KHZ. Sine/SQ/Triangle/TTL  £90.85
T6102 Function. 0.2 HZ-2 MHZ. Sine/SQ/Triangle/TTL £166.75
TG105 Pulse. 5 MHZ-5HZ (200nS-200mS) various outputs £97.75
GSCILLOSC OPE (Bench model low power portable}

10 MHZ 2" trace. 10mV. 0.1 micro sec. All facilities

Madel SC110 £159.85
(Rechargable battery pack £8.63, AC adaptor/charger £5.69
OPTIONAL ITEMS

Carry case (bench only) £6.84 AC Adaptors (state modet) £5.69

SABTRONICS EQUIPMENT

New reliable range of DMM's and
frequency computers with those
éxtra facitities and competitive
rices. All battery gperated
(pupplled) Except 5020A mains

ALSO STOCKED

Further range of low cost
equipment Plus tools,
accessories etc, Also special
offers which vary from time to
time for callers.

Optional mains eliminators available.
80IGIT COUNTERS 0.1 HZ to 10 HZ Res.
10mV sensitivity to 100 MHZ
(UK c/p £1.00)
B110A 20 HZ-100 MHZ in 2 rangs
5.45

8610 20 HZ-600MHZ in 3 ranges ;
£113.85

9 0IGIT COUNTERS 30mV sensitivty to

1GHZ. Resolution 0.1 HZ-10HZ

86108 10 HZ-600 MHZ in 3 ranges.
£l

80008 10 HZ-1GHZ in 3ranges
£184.00
FUNCTION GENERATOR (UK c/p £1.00)
with mains adaptor
50204 1 HZ-200 KHZ Sine/Square/
Triangle/TTC Freq, sweep. Low
distortion £98.
DIGITAL MULTIMETERS Two LCD
hand held - one with temperature
range. Also LCD and LED Bench
models.
20354 3'% digit LCD hand. 2A AC/DC
20Meg ohm £TC £95.45
20374 As 2035A with -50°C to
+ 150°C Temp. range 0.1°
resolution £109.25
20104 3% Digit LED. Auto decima! &
minus. 10A AC/DC: 20Meg ohm etc.

Options Touch & hold

Prabe for DMM%

'!

LCD DIGITAL MULTIMETERS
SPECIAL PURCHASE - LIMITED PERIOD ONLY

6220 Reliable 22 range hand held 3'% digit LCD with volt/ohms auto range, unit
and range signs, 10 amp AC/DC. battery warning, lower power ohms range;
Model 6110 Aiso has range hold. continuity buzzer and improved accuracy. All
models high quality rotary operation. Resolution 0.1 milli volt: 10-Micro amp:
0.1 ohm.

6220 1000v DC: 0.2/10A AC/DC: 600v AC: 2meg ohm. Was £55.95

A NOW £42.95
A MATEU n/cn 6110 As above plus 20mA AC/DC and improved accuracy. Was £85.95
KOMS 1.510 250 MHZ Dip Now £59.95
meter 6 ranges 38 THIS SPECIAL OFFER IS QUALITY WITH VALUE
SWR9 3-150 MHZ SWR » F/S. Also n stock
£950 6200 20/200mA version of 6220 (i.e. no 10 amp) £37 85
SWRS50 Twin meter SWR » Power 6100 0.2A version of 6110 (i.e. no 10 amp) £49.95
1KW max. £13.95 188m 16 range with Hfe checker 10 amp DC £43.50
-;4[‘]3\’5'”9"’ meter SWR + Power 189m 30 range with Hfe checker 10 amp AC/DC £69.95
110 SWR/Power/FS-10/100W
e N, MULTIMETERS (UK c/p 65p or £1.00 for two) DIRECT READ HV

171 As 110" Twin meter £14.50.
175 SWR/FS/AE Match

(40 MHZ. 1

176 AS 175 + 0/5/50 Waté

pow
178 As 175+ 0/10/100W » MOD
Scale £19.50
HM20 SWR meter Plus 20K/Volt
19 range Multimeter ~ £28.95
(Note: SWR-Power ETC to
144/150 MHZ)

Just a selection of a huge range
in stock - send for latest lists
including professional ranges.

£95.4 14.95
20154 LCD version of above £109.25 | Battery eliminators
(c/p2035/37A 65p: All others £1.00)| (state model)  £5.69
POWER SUPPLIES  13.8 volt. Qutput regulated
mains operated (c/p£1.00)
£1550
£17.95

g

i, 3toSamp

5to 8 amp

VARIABLE REGULATED

PDWER SUPPLIES

Mains operated regulated
single metre (UK ¢/p £1.50)
2410/12:0/24v 1amp  £35.00
154 5-15 volt 3amp £44.00
4230/12-0/24¥3amp  £54.00

CHOOSE FAOM UK'S LARGEST RANGE PROBE

KRAT101 10 range pocket 1K/Volt £4.50
KRT100 12 range packet 1K/Volt £5.50
NH55 10range pocket 2K/ Volt £6.50
AT) 12 range pocket Deluxe 2K/Volt £1.75

$T5 11 range pocket 4K/Volt £8.50 (UKc/p B5p)

NH56 22 range pocket 20K /Volt £11.50 0/40KV: 20K Volt  £18.40
YN360TR 19 range plus Hfe Test 20K/ Volt £13.50

ST303TR 21 range plus Hfe Test 20K/Voit £15.95

KRTS001 16 range - range double 50K/volt  £16.50
AT1020 19 range Deluxe plus Hfe Test 20K/volt £16.95
ETC5000 As KRTS001 plus colour scales 50K/volt £17 .95
708118 range - range double 10A DC 50k/volt. £20.85
TMK500 23 range. Plus 12A DC Plus Cont. Buzzer

30K/Valt £22.75

DISCOUNTS

Available for UK and Export for
smali and large guantities For
most products. Please enquire.

AT205 21 range Deluxe 10A DC 50K/Voit fo575 *__ | OSCILLOSCOPE
£7080 26 range large scale 10A DC. 5KV AC/DC PROBE KITS (ux c/p 50p
20K/ Volt £21.50

per 1to 31. Available BNC plug
or Banana X1 £7.95. X10
£9.45. X1-X10 £10.50. Also
X100 {BNC only) £16.95

AT210 23 range Deluxe 12A AC/DC 100K/Volt  £31.00
360TR 23 range Large scale 10A AC/DC Hfe Test 50Me%
chm: 1KV AC/DC 100K /Voit

SAFGAN PORTABLE OSCILLOSCOPES

exacting standards. Available as 10 MHZ. 15 MHZ or 20 MHZ_ All
5mV sensitivity: 0.5 micro sec: 6.4 x 8cm display. (UK ¢/p £2. 50)

07410 Duai 10 MHZ
07415 Dual 15 MHZ
07420 Dual 20 MHZ

Optional probes available (see Hameg above)

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

OPEN SIX DAYS A WEEK @ CALL IN AND SEE FOR YOURSELF
Order by Post with CHEQUES/AGCESS/ VISA or Telephone yourorder

December 1981
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Range of low cost Dual Trace Scopes mains operated. Made in UK to

feature

£194.35
£201.25
£216.20

LOGIC PROBES/MONITORS/PULSERS circuit
powered (U c/p 60p)

LP1 DTL/TTL/CMOS. 10 MHZ: Pulse; Memory £35.50
LP2 DTL/TTL/CMOS. 1.5 MHZ: Pulse: 1995
LP3DTL/TTL/CMOS. 50 MHZ: Pulse: Memory £55.95
LM) Logic monitor for 8to 16 piniC's £33.00

DP1 Digital pulser. Singie or 100pps.
LOPO76 50 MH2: 10Meg ohm: Logic Probe, with case £56. 90

Cubegate
Limited

ICS

Send large SAE

s 20p yK)
chools, Compames
etc. free On request.



EXGITING OFFERS!

.ﬂRange adjustable
»

DIGITAL VOLTMETER MODULE

Fully built & tested

e Positive and negative voltages with an FSD
of 999mV which is easlly extended.

o Requires only single supply 7 - 12V.

®High overall accuracy + 0.1% + 1 digit.

elLarge bright 0.43” {11mm) LED displays.

eSupplied with full data and applications
information.

Using this fully built and calibrated module as a basis now means that you can
easily build a wide range of accurate equipment such as multimeters, thermometers,
battery indicators, etc. etc. at a fraction of the cost of ready-made equipment. Full
details are supplied with each module showing how to easily extend the voltage range
and measure current, resistance and temperature. Fully guaranteed, the unit has been
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies.

Temperature Measurement £2.15+var

An easily constructed kit using an |.C. probe providing a linear output of 10mVv/°C
over the temperature range from-10°C to +100°C. The unit is ideal for use in
conjunction with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Power Supply £4.95 war

This fully built mains power supply provides two stabilised isolated outputs of 8V
providing current levels of up to 250mA each. The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module.

ONLY
£10,95

ULTRASONIC
ALARM . L - from 5';“233,
MODULE il ] 1 " -';» effective fully built

module which contains
Fully built

both ultrasonic transmitter

and recelver, together with the

necessary circultry for providing the

appropriate delays and false alarm supp-

ression. Using this module with a suitable

12V power supply and relay unit such as that

shown, a really effective though inexpensive intruder

alarm may be constructed. The module, which is supp-

. fied with a comprehensive data sheet, is easily mounted in

“ a wide range of enclosures. A ready drilled case, together with
all the necessary hardware, is available below.

Power Supply & Relay Unit _
£3.95 svar

Incorporating a stabilised 12V supply and a
s.p.c.o. relay with 3A contacts, this unit
is designed to operate in conjunction with
the above ultrasonic unit. Fully built and e
tested, its compact size makes it ideal for |

constructing the smallest of units. . . -
Hardware Kit £3.95.var

A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ultrasonic
alarm module, together with its associated
power supply. This hardware kit provides an
ideal solution for assembling the economical
alarm system. Size 153mm x 120mm x 45mm

4
L]

In addition to the above a wide range of competitively priced electronic B Risconp LiMiTED

components is stocked. Please telephone your specific requirements.

®V.A.T. must be added on all items.

® Shop hours 9 -5.30 (Weds. 9 - 1)
@ ex-stock delivery on all items. @ Units on demonstration, callers welcome.
@ Post and packing charge 50p per order. @ S.A.E. with all enquiries please.

Dept. PE3,

21 Duke Street,

Princes Risborough, Bucks.
Tel: Princes Risborough {084 44) 6326

Kit yourself

out with our new

I It’s full of all sorts of exciting possibilities, including a
digital barometer. So, if you don’t trust the weather
forecast, make your own. And get it right.

Like all Heathkits, it contains everything you need,
right down to the right kind of solder. Unbeatable
comprehensive assembly manual. Diagrams. Highest
quality parts. Everything to make a first class profes-
sional job. One you'll be proud of. One that will give you
far more satisfaction thanaready-made mass-produced

shop-bought product can possibly offer.
Because you made it yourself.

To: Heath Electronics (UK) Limited, Dept ( PE12),
Bristol Road, Gloucester GL.2 6EE. Please send me a copy of your
new catalogue. | enclose 28p in stamps.

Name S

| Address

I NB: If you are already on the Heathkit mailing list D
you will automatically receive a copy of the latest
I Heathkit catalogue without having to use this coupon.

I Youbuild onourexperience

Practical Electronics

December 1981



helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your tum.

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
to success. ]

Personil Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful,.is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the.words
of one of our many successful students: ‘‘Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’’

City and Guiilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Mainteénance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide.

Address

Age
To ICS, Dept 273P, Intertest House,
l London SW8 4UJ
or telephone 01-622 9911 (all hours)

Practical Electronics December 1981

ATOM LOWNERS

LOOK OUT

There are DODGEMS about!

Dodgems is just one of the
brand new games packs from
Acorn, the manufacturers of
your Atom. You have to steer
your car around the lanes
collecting points. But bewarel 'y
There’'s a computer controlled L4
car programmed on a collision i ] L

90439

| 808735

course, If you survive the game N
gets faster, Also in Games Pack EXa REE |
6 are Simon and Amoeba. ]

GET THE BEST—FORGET THE REST

All Acornsoft %ames are designed and produced by the manufacturers
of the Atom. Trust the manufacturer to get the very best out of his
product. Realistic sound effects, great graphics and coiour tool

GAMES PACK 1 GAMES PACK 2
Asteroids Shoot them before Dogfight Two-player game; each
they crash into you. Lists ten player controls a plane and tries
best scores. Program 4K, to shoot down his opponent
graphics 6K. without crashing. Program 4K,
ub Hunt Command a des- graphics 6K.
troyer tracking a submarine, Mastermind Guess the computer’s
find its position and destroy code before the computer guesses
it. Pro?ram 1K, graphics %K, yours; program 3K, graphics 2K,
needs floating-point. Zombie Land on Zombie island;
Breakout Score points knock- try to lure all the zombies into
ing bricks from wall. Ball has the swamp. In desperation jump
two changes of angle and into hyper-space! Program &K,
speed. Program 3K, graphics graphics %K. COLOUR
1-2K.COLOUR

GAMES PACK 3

Rat Trap Move your rats with-

out colliding with the trails

left. Entangle your opponent

before he entangles you} High-

speed rat action+eplay. Program
K, graphics 6K.

Lunar Lander Land a spacescraft

on a lunar crater; altitude

velocity, fuel and drift. Program

1K, graphics %K.

Black Box Deduce the position

of four invisible objects in the

Black Box by firing rays at

them. Program 4K, graphics %K.

GAMES PACK 4 GAMES PACK S

Star Trek Classic computer invaders The most popular video
game; rid the universe of Klingons. game, with invaders, flying
Short and longrange scans, saucers, shelters, and full sound
galactic map, phasers, photon effects. Program 5K, graphics
torpedoes, shieids etc. Program 6K.

5K, graphics 2K. Wumpus Wander in caves in-
Four Row Take turns in placing habited by the Wumpus. Find
marbles on the board; the first and shoot him before he eats

ALVITUDE DESCENT FUEL
2316

101 138

to get’a line of four wins. Program Kou. Pith,rand bat2s’£nake things »
arder, Program 2K, graphics 2K.

Reversi Reversi, or Othello

played with counters that are

black one side and white on the

other; Program 3K, graphics

%K. COLOUR

5K, graphics 6K. COLOUR
Space Attack Repej the invasions
of earth and avoid being hit by
the gunner ships. Becomes pro-
gressively harder with each
;sn’zasion. Program 3K, graphics

GAMES PACK 7

Green Things An alien life-form
has invaded your space-<craft; dis-
cover a way of destroying it with
the weapons available on the ship
Program SK, graphics 2K, COLCUR
Ballistics Take turns in firin,
shells at the other player, taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floatingpoint.

Snake Grow yourself a snake by
guiding it towards digits which it
eats. Program 2K, graphics %K.

ORDER TODAY!

Just send a cheque or money order. Only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your
Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to
Acornsoft Limited, 4a Market Hill, Cambridge.

ACORNS®FT TAKE GAMES SERIOUSLY




D.LY. KITS FOR SYNTHESISERS, SOUND EFFECT

BASIC COMPONENT SETS

Include specially designed drilled & tinned fibreglass printed
circuit boards with layout charts, all necessary resistors,
capacitors, semiconductors and potentiometers. Most kits
include their own power supplies or will operate from 9 volt
batteries. They also contaln basic hardware such as knobs,
sockets, switches, a nominal amount of wire and solder, a

PHONOSONICS

Eemevlici e orilgina'l'publli)shethe:n and unle;s MAIL ORDER SUPPLIERS OF QUALITY
bought separately. For fater kit and component detais e | PRINTED  CIRCUIT BOARDS, KITS AND
G AGEIOERS COMPONENTS TO A WORLD-WIDE
Kits or[ginale from proiec_ls published in Practical MARKET
Electronics, Everyday Electronics & Elektor.

128-NOTE SEQUENCER CHOROSYNTH GUITAR EFFECTS UNIT PHASER

Enables a voltage controlled synthesiser,
such as the P.E. Minisonic to automatically
play pre-programmed tunes of up to 32
pitches and 128 notes long. Programs are
initiated from the 4-octave keyboard and
note length and rhythmic. pattern are ex-
ternally variable.
Kit plus Keyboard & Contacts =

SET-76 £114.09

16-NOTE SEQUENCER

Sequences of up to 16 notes long may be
pre-programmed by the panel controls and
fed Into most voltage controlled syn-
thesisers. The notes and rhythms may be
changed whilst playing making it more
versatile than the name would suggest.

Kit order code SET-86 £60.95

3-CHANNEL STEREO MIXER

Full leve! control on left and right of each
channel, and with master output control
and headphone monitor,

Kit order code SET-107 £19.42

3-MICROPHONE STEREO MIXER
.Enables stereo live recordings to be made
without the ‘hole in the middle’ effect.
Independent control of each microphone.

Kit order code SET-108 £12.54

6-CHANNEL MIXER

A high specification stereo mixer with
variable input impedances. Specs given in
our lists. The kit excludes some SW's — see
lists for selection. Thé extension gives two
extra channels.
Main kit code
Extension kit

SET-90 £89.87
ADN-90 £11.74

ANALOGUE REVERBERATION
Using I.C’s instead of spring lines the main
unit has @ maximum delay of up to 100MS
and the additional set extends this up to
200MS. May be used in either mono or
stereo mode.

Main kit order code
Extension kit

SET-83 £42.95
EXT-83 £15.97

AUDIO EFFECTS UNIT

A variable siren generator that can produce
British & American Police Sirens, Star-
Trek Red Alert, Heart Beat Monitor

sounds, etc. .
Kit order code = SET-105 £13.60

AUTOWAH UNIT

Automatically gives wah or swell sounds
with each guitar note played.

Kit order code SET-58 £16.89

10% DISCOUNT VOUCHER

Valid untll end of month on cover of this
magazine. Applies to UK. CW.0. orders over
£25.00 value. Not valid with credit card, export or
invoiced orders. This voucher and correct pay-

ment must accompany order. {Voucher Code’

PE.10).

A standard keyboard version of the
published Elektor 30-note chorus syn-
thesiser with an amazing variety of sounds
ranging from violin to cello and flute to
clarinet amongst many others.
Kit plus keyboard & contacts =

SET-100 £114.79

COMPRESSOR

Operates as an automatic gain control,
with little distortion and a compression
range of about 30dB. Has compression
level and decay rate controls, and
additionally has line and microphone in-
puts complete with mixing controls.

Kit order code = SET-120 £21.98

DISCOSTROBE

A 4-channel 200-watt light controller
giving a choice of sequential, random or
full strobe mode of.operation.

Kit order code - SET-57 £38.42

DRUM SYNTHESISER

Synthesises conventional and
extraordinary drum sounds ranging from
bass drum through bongos, woodblocks &
snare drums and way on to sea, thunder &
jet-plane whooshes. Can be triggered via a
microphone {not incl.), by hitting an ex-
isting drum, or by handclaps and shouts.
Requires a +12V/0V/—12V PSU at approx
40mA.

Kit order code - SET-119 £45.36

DYNAMIC NOISE LIMITER
Very effective stereo circuit for reducing
noise found in most tape recordings.
Kit order code = SET-97 £14.57

ENVELOPE SHAPER
With integral voltage controlled amplifier,
and full manual control over the A.D.S.R.

functions.
Kit order code = SET-50 £13.50

EXPOSURE TIMER

Controls up to 750 watts in 0.5sec steps
up to 10 minutes, wilth built-in audio
alarm.

Kit order code = SET-93 £38.03

FORMANT SYNTHESISER
For the more advanced constructor who
puts performance first, this is a very
sophisticated 3-octave synthesiser with a
wealth of facilities, including 6 oscillators,
3 waveform converters, voitage controlled
filter, 2 envelope shapers and voltage con-
trolled amplifier. Case and hardware not
included — see our lists for further details.
Kit plus Keyboard & Contacts -

SET-66 £330.24

FREQUENCY COUNTER
A 4-digit counter for 1THz to 99KHz with
1Hz sampling rate.

Kit order code = SET-79 £44.27

FUNNY TALKER

Incorporates a ring modulator, chopper &
frequency modulator to produce
fascinating sounds when used with speech
& music.

Kit order code = SET-99 £16.08

Modulates the attack, decay and filter
characteristics of a signal from most audio
sources, producing 8 different switchable
sounds that can be further modified by
manual controls.

Kit order code = SET-42 £14.76

GUITAR FREQUENCY DOUBLER
Produces an output one octave higher than
the input. inputs and outputs may be mix-
ed to give greater depth.

Kit order code = SET-98 £10.62

GUITAR MULTIPROCESSOR

An extremely versatile sound processing
unit capable of producing, for example,
flanging, vibrato, reverb. fuzz and tremolo
as well as other fascinating sounds. May
be used with most electronic instruments.
Meter & some SW's not Included in kit —
see list for selection.

Kit order code = SET-85£74.03

GUITAR OVERDRIVE

Sophisticated versatile fuzz unit incl.
variable controls affecting the fuzz quality.
whilst retaining the attack and decay, and
also providing filtering.

Kit order code SET-56 £19.75

GUITAR PRACTISE AMPLIFIER
A 3 watt mains powered amplifier suitable
for instrument practise or as a test gear
monitor. Drives 8 or 15 ohm speakers (not
incl. in kit).

Kit order code SET-106 £20.56

GUITAR SUSTAIN
Maintains the natural
extending note duration.
Kit order code

attack  whilst

SET-75 £13.30

HEADPHONE AMPLIFIER )
For use with magnetic, ceramic or crystal
pick-ups, tapedeck or tuner, and for most
headphones. Designed with RIAA
equalisation.

Kit order code SET-104 £19.29

METRONOME

Has a ‘tick’ rate that can be varied
between approximately 40 & 240 beats
per minute.

Kit order code - SET-118 £9.51

P.E. STRING ENSEMBLE

A four-octave multi-voiced polyphonic
string-chorus synthesiser that also has
switchable wind instrument voices. See
our lists for details.

P.E. MINISONIC SYNTHESISER
A very versatile 3-octave portable mains
operated synthesiser with 2 oscillators,
voitage controlled filter, 2 envelope
shapers, ring modulator, noise generator,
mixer, power supply and sub-min toggle
switches to select the functions. A case is
excluded, but the text gives comprehensive
constructional details.
Kit plus Keyboard & Contacts =

SET-38 £169.69

An automatically controlled 6 stage
phasing unit with internal oscillator. Depth
can be increased with extension.

Main kit code : SET-88 £18.98
Extension kit - ADN-88 £7.68

PHASING & VIBRATO

Includes manual and automatic control
over the rate of phasing & vibrato. Capable
of superb full sounds. A separate power
supply is included.

Kit order code SET-70 £42.85

PHASING UNIT

A manually controlled unit for introducing
the phasing effect at the precise moment
required.

Kit order code SET-25 £9.56

PULSE GENERATOR

Produces controllable pulse widths from
100ns to 2sec. Variable frequency range of
0.1Hz to 100KHz.

Kit order code SET-115 £22.29

RING MODULATOR
Compatible with the formant and most
other synthesisers.

Kit order code = SET-87 £11.98

SEWAR

For use with the analogue reverb to give
greater flexibility to the reverb effects.

Kit order code SET-101 £30.32

SIGNAL TRACER & GENERATOR
Allows audio signals to be injected into
circuits under test, and for tracing their
continuity. Includes frequency & level con-
trols.

Kit order code SET-109 £16.26

SIMPLE WAVEFORM
CONVERTER

Modifies a sawtooth waveform to produce
triangle and sine outputs.

Kit order code SET-96 £8.25
SMOOTH FUzz

As the name impliest!

Order code = SET-9t1 £12.45

SPEECH PROCESSOR

improves the intelligibility of noisy or
fluctuating speech signals, and ideal for in-
serting into P.A. or C.B. yadio systems. .
Kit order code SET-110 £10.58

SPLIT-PHASE TREMOLO

The output of the internal generator is
phase-split and modulated by an input
signal. Output amplitudes, depth & rate
are panel controlied. The effect is similar to
a rotary cabinet.

Kit order code SET-102 £28.87

SWITCHED TONE

TREBLE BOOST

Provides switched selection of 4 preset
tonal responses.

Kit order code = SET-89 £11.28

PHONOSONICS - DEPT PE1D - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

TERMS: C.W.0., MAIL ORDER OR COLLECTION

BY APPOINTMENT (TEL 01-302 6184)
{MONDAY—FRIDAY}
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PRICES INC_LUDE -
UK post & handiing. and VAT at 15% where ‘CONTINUE THEIR SPECIAL OFFER
our current list for export postage rates. Note
that Eire, C.l. and most B.F.P.0, addresses ] [}
classify as export deliveries. ]
m
Send stamped addressed envelope with all U.K.
requests for free list giving fuller details of
PCBs, kits and other components. Overseas
enquiries for list — Europe send 50p. other QOkQIV d.c. GﬁkQIV a.c.
countries send £1.00.
i ]
KIMBER-ALLEN
KEYBOARDS AND CONTACTS uitilmeter
Claimed by the manufacturers to be the finest moulded plastic key-
boards available. All octaves are C-C, the keys are plastic, slope
fronted, spring loaded, fitted with actuators and mounted on a robust o nly 1 9 = 5 O
aluminium frame.
3-octave £32.43, 4-octave £40.20, S-octave £48.53 INCLUSIVE OF POST
GOLD-CLAD CONTACTS - (GJ = SPCO, GB = DP make-break) PACKAGE—V.A.T.
GJ 3-octave £14.85, 4-octave £19.40, 5-octave £24.30
GB 3-octave £16.76, 4-octave £21.93, 5-octave £27.45 |
SYNTHESISER INTERFACE PHOTOCOPIES
Allows external inputs such as guitars, Unless otherwise stated all sets include
microphones etc., to be processed by syn- photocopies of the original texts as published, but
thesiser circuits. they may also be bought separately as follows =
A 1 TXT100 .80 TXT66. JUN 77
Kit order code = SET-81 £8.40 .m‘m .;o mgs MAC w
TRANSIENT GENERATOR 1o e oy 3
An ADSR envelope shaper without VCA, m}gg ?/g mgg 381\{ :Plg
and additionally providing repeat triggering TXT106 75 TXT66. SEP 1.45
enabling a synthesiser 10 be programmed m:gg 'é: mg; .;g
for mandolin and banjo effects etc. 4 7
Kit order code = SET-63£15.65 | Txi1o9 o IR 7
TXT112.POP  1.80 TXT76. DEC 78
TREMOLO UNIT TXT115.POP  1.80  TXT76.NOV .78
Suitable for use with most electric guitars, TXT116 .65 TXT79 .88
organs and other similar instruments. m::; :g ma; :‘7’
Includes speed, depth & by-pass controls. 4 TXT8: 7
Kit order code - SET-116 £11.91 | 1138 Vg, DOSHDECE
™@XT25 .38 TXT85. JAN .97
TUNING FORK TXT28 .38 TXT85.JAN .97
Produces 84 switch-selectable frequency- | TXT30 .38 TXT86. APR 1.07
accurate tones with LED monitor display- %g a '.gg %ng. MAR .2;
ing beat-note adjustments. g 7 7
Kit order code = SET-46 £35.09 ﬁgg i< TX&E% . a8
.78 h 75
TUNING INDICATOR sy '8 TXT0.SEP 95
A simple octave frequency comparitor for TXT58 .68 TXT91 .65
use with synthesisers where the full T]_)’ggg e gg TXTSg 1gg
versatility of Kit 46 is not needed, Egseal m 501 oo 85 The Mini 20 is an ideal instrument for the constructor.
Kit order code SET-69 £14.83 | 13166, FEB 77 T=To8 ‘30 ) d
TXT66. 67 .50 i i i
VOICE OPERATED FADER Eeatly 87 | T[99 ® This special offer is a wonderful opportunity to acquire
For automatically reducing music volume an essential piece of test gear with a saving of nearly £10
during disco talk-over. - RHYTHM GENERATORS on the normal retail price
Kit order code = SET-30 £8.93 Two diﬂer:en;;zilssz- lh; c&r;(g.sl \:'r:llshare desig:ed :
round the an m-gen chips i H N R
T = —— h praklicce. ‘pro-pecgrarah eifE: The 26 ranges cover all likely requirements. Operation is
" h A selectable rhythms driving 10 effects instrument Stralght'fofward, jUst turn the selection switch to the re-
Enables a ‘garbled’ version of 8 spoken | oorgoiors feeding into a mixer. ,
message to be recorded or transmitted. | 12-Rhythm Unit — SET 103-253 £65.65 quired range.
Becoding of message is achieved using the 15-Rhythm Unit = SET 103-252 £58.37
same unit or an identical second model.
Requires a 12V PSU at about 30mA. RANGES:
Kit order code - SET-117 £20.37 d.c.V:100mV, 1V, 10V, 30V, 100V, 300V, 1000V.
WAVEFORM CONVERTER a.c.V: 10V, 30V, 100V, 300V, 1000V.
BN Sovtio: meveiom mp | - ARL KITS TNCEUDE - d.c.): 50uA, 1mA, 10mA, 100mA, 1A, 3A.
sinewave, mark-space sawtooth, regutar | SPECIALLY DESIGNED a.c.l: 3ImA, 30mA, 300mA, 3A
triangle, or sgquarewave with variable gt e ? * ? O
mark-space. Ideally one should be used PRINTED CIRCUIT Ohms: 0-1kQ, 10kQ, 100kQ, 1imQ.
with each synthesiser oscillator. .90, 7 0,
B i 2 —— BOARDS Ag:curagy. 2%d.c. _& resistance, 3% a.c.
Dimensions: 105 x 130 X 40mm
WAVEFORM GENERATOR
Provides sine, square and triangular wave
. h 1 g q
3:‘3}“‘1%;’/*‘;'_*‘;’.'9 e Ul & HOegE MORE KITS AND Movement protected by internal diode and fuse.
S S LARSISS EONNP GLENITE The instrument is supplied complete with case, lead
. e wi case, leads
WIND & RAIN EFFECTS ARE IN OUR LISTS o B P
As the name says| and instructions.
Kit order code - SET-28 £10.55 ) )
For details of this and the many other exciting instru-
: — ments in the Alcon range, including multimeters,
EXPORT ORDERS ARE WELCOME E ) component measuring and electronic instruments please
Postage rates are shown in our lists. All payments ES Buy i with Accems i m write or te|eph0ne 5
:nusl be ::ah:h-wilh'-‘;nder‘ hin ilerligg lbx =3 .
ternation. one: r or throu is|
b“a:lrnn- we ;o notnofvﬁ;: aeC.OD.D. sgrvgice.a?'o :gl:aln MINIMUM ORDER VALUE - =
{ist Europe send 50p, other countries send £1.00. FOR CREDIT CARDS £5.00 5@@@
) (5 Instruments Ltd
PRICES ARE CORRECT AT TIME OF PRESS. o . ; . :
E. & O. E. DELIVERY SUBJECT TO AVAILABILITY. PHONOSDN'CS [ 9IMOLSERVAVAE REON CONIS R I O ROl PR L e
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27/81 {Project ;’e;cnbed m

Practical Electronics, Sent

27FM CB PORTABLE

THE RANGER CB rig has been The unit plugs into the mains, 12V

designed to fit the new legal Home car outlet, or runs on built-in re
Office specification, and starts off as chargeable batteries (built-in charger)
a hand held unit complete with Up to 5 miles range in town to keep 1
aerial, mic., and rechargeable batteries. touch with family and friends

JULEGALISATION 3¢ spec.
SPEC'AL OFFER R.F. Power Output %-1 Watt

AF (internal speaker) % Watt

£49.95(K|T) Modulation: FM: freq. 27 6MHz-28MHz

{CB Band) {excellent speech quality)

{INC. VAT + £295 P.P.) No. of channels {max): 6

B Fully protected against bad aerial
£97/matched pair - b
(INC. VAT + £5.90P.P.)
This offer price includes rechargeable L
batteries, mic., aerial, mains lead and COmlng 500" 2o
2 channels. .
Extra channels £2,25 each + 50p P.P. + VAT Bas.e/Mol.)lle Add-On
Extra aerials £3.95 each + 80p P.P. + VAT Unit to give 4 Watts
(Postage free with kit) and 40 channe's

Tuneable Whip aerial magnetic or permanent
car amount {state which)
nent £13.95 — P.P, £1.00 (SAE FOR FURTHER DETAILS)

PHONE YOUR ACCESS/BARCLAYCARD ORDER FOR FAST SERVICE

AUTO TRANSFORMERS
TRANSFORMERS: |::i:5:%%.c] 8 omverprooucts &
200, 210, , . 240, for step up|
Mo 15%  land step down. 4 AVO TEST METERS
R Wi .
RN P Sl oo | UK Postages. Overseas extra. va AVO 8 MKS. Latest Mode! ... -EIIGES0 Switches
2 7 Ref. {Watts) £ P&P AVO 71 Electronics & £45.40
Wl (Su0 i 230V or 12V-0- Voltages stated are on full load | 113° 15 273 100 QAVOT3 [ TVService £63.90 on-oft
Amps ges, o 64 80 4.41 1.20 AVO MMS Minor. - ....£40.50 | 30amp 250V 4-pole on-
RSOV ISV | Rdce,  PaR Continuous Ratings e J20 58 120 | AVOEM272316KQNoft inputZ £e7:10, | Lol A=l e
= 2 383 100 . 67 500/ 12109 | 1.ga |Q[AVEIDATIGILED. Digital. .. E121.70 | 46" amn 250V AC/DC
3 2l a 635 120 60 VOLT RANGE (Split Sec) 84 1000 20.64 220 AVQ DA211 L.C.D, Digital (Hand.... £67.00 | a.nole Rotary Armow
20 3l 6 739 144 Pri 8‘2?/240“;~ ‘{%"89‘? g'g"aﬂe 93 1500 25.61 OA AVO DA212 LC.D. Digital [ Held £74.00 | Switch £5.20 90p P&P
21 2 8 @78 | B0 T g ey ] S8, oo Al g Battery MEGGER BM7/500V. . £65.30 | + VAT
. 1.60 30v.0-30V. 000 . A Wee MEGGER hand crank. . 7.
W 2m | v Sovoan s0s 2000 sass 0A [ ouipapeisz: varisk A
88 8| 16 16.45 . Amps C 4 LA, N .
89 10 20 18.98 6% R;’ 60V I3°1V P'i::;, f“zz 0. 115,220, 240. All Avos Meggers & accessories available. . -
90 12| 24 21.09 Y24 & 4 ; EDUCATIONAL METERS {M. Coil)
] QA 1 1 2 6.50 1.20 ]
3; ;0 38 §;1g O.A. l%? 2| 4 8.36 1.60 |Constant Voitage Transformers (1%} 0-10A, 0-30V. Freestanding large scale 25W Solderlng Iron to BS
2.10 1.72 i rs/peripherals easily read meters with top screw Spec. £1.75 P&P 30p + VAT
= 5 125 3 6 1 Clean mains to computers/peripheral Y ! o
50 VOLT RANGE (Split Sec) Pri 120/240V] 173 af 8 13.77 196 |250VA.... ... .. £98.00 terminals for quick connections. £4.50
ngc Yglla oesaa:\’/ankagle 5'2(7J'\/8(')-;(0)'\/13' a0 510 11‘; ;_34 . P&P 66p, VAT, Size 75x 78Bmm scalc
e - 40 or £OVE or}) 120 6|12 198 .04 15W CN240/CCN 240 £4.58 + P&P + VAT.
;5;/-0-255\3‘\/,,,%,5\/ - - 115; 1(8) ;g §;¥ 8;:' Al ANTEX 25W x 25 £4.74 + 62 P&P + VAT
ef. rice . 2 voltage tluctuations. q -
102 511 .75 1.20 189 121 24 37.47 O.A P.W. Purbeck oscilloscope transformer 250-0-250;
103 1| 2 4.57 1.20 5 -3V; 12-9V (author approved, £9.42£1.04
104 2| & 7.88 144 120824V OR 12-0-12v 15V CT Rangs (T5V-078V) — I i3 A SVi(en pproved)
105 3 6 A2 1.60 i -240 volts Rel & ~ d -
106 4] 8 12.82 1.72 Amps 17t 500mA 2.30 0.60 Precision De-Solder Pumps — Spring loaded quick action button
:% g }g ;(z;,;g ;';8 /‘171' rc2>v5 (2)42\/5 P;c:z 8&92 :;g 5: ;;g :-88 rfeéeg;e Ff%rpone hand 1\_Norking. Large £6.86 P&P 35p+VAT. Small
b 10| 20 ey AT (o, 23 off Se TN 113 SA et R 86. T 30p+VAT. Replacement tips Small 65p+VAT. Large
109 12024 3288 OA |7 2 1 2-22 :,gg 175 4A*  6.30__1.20 P .
18 4 2 - ] 96/48/36V RANGE
MAINS ISOLATORS (SCREENED) 5 8% |3%° 838 130 o, hapnofZooso -] Telephones _ Bargain many types available.
Pl 0-120: 0-100-120V (120, 220, |108 8 4 8.16 144 35¢ - windings to gt _
240V) Sec 0-CT-120V twice. 72 10 5 8.93 1.60| 36-0-36V or 48-0-48V or 72V or 96V.AMETAL OXIDE RESISTORS £1 per 100 [Electrosit] TR4 5%
Ret VA Pr paf |116 12 6 9.89  1.60 Amps AT0/75/1 800/3600/3?0 4300/4700/5 10Q/5600/8200/1K/
Sy o i o 17 186 8 1179 172 1K 1/1K2/1K3/ 1K6/1KB/2K/2K4/3K/16K/20K/22K/24K/4TK/B2K/
149 60 7.37 120 T e B 1887 184 72v6v | 36u/a8y Ret. Price pae f10 130K/ 180K/220K/270K/300K,_P&P 500 + VAT
10 oo o 144 a1 OA| 1 2 431 812 14a - MAINS
151 200 12.28 172 1226 60 30 40.41 ¥ - 100W Soldering Gun includes
: 2 4 432 13.35 1.22 it BATTERY ELIMINATORS
1 20 204 SCREENED MINIATURES 3 6 433 16.17 1.95 j bulb for spot-on joints £5.39 + VAT. | piugs into 134 socket 3, 6, 7 5. 9,
135 750 32.03 220 |Ref ma Voits € pap| 4 8 434 20.65 2.04 BN M TERS 12V°DC « 300-1-400mA_output
156 1000 20.92 -A- 1238 200 303 2.83 0.50 5 10 435 29.30 2.20 £5.10 P&P 60p + VAT.
157 1600 56.52 8;} 212 1A, 1A 0-6.0-6 3.14 1.00 2 }% pacHae 8: ug%mx- JgsTn o%ﬂ" 787'“'5‘7 6. 7x5, 9v 300mA £4.60
128 A O 25% 330,330 9.9.0.9 A Sl e 0200Ma .20 0B00uA  7.37 BRIDGE RECTIFIERS
i E . -8.9, 0-8- i . 0 1mA 6-20 0 1mA 7-37 ) 100V 25A £1.80 500V
S Q240 Sectng o 200V oniv. | B0 I0%A0 08385 383 120| SelitBobbin Type. Secvanages | 030V 620 030v 737 |1oov 508 €220 pMIAe
236 200. 5.0-15 2.19 0.60] available 3. 4.5 6.8, 9, 10, 12 4
214 300,300 0-20,0-20  3.08 1.00 ;’5-“5%??534"3%;) ofo‘sz)'%z‘ 5\6/ Cables, tools, co-axials, muiti- fggx A gg;g £3.75
AR TIpsTenETe |41 100 20 a0 B I ¢ gty (G B | sl SR i R B ez
cable in i ¢ : ! -10p PP + VAT, 4 - : .
IR el o oY Sy et einoutiErs 203 500,500 0-15-27 ::z; 4.39 120] £1-100 PP + VAT, R SNbAT S
20 5 0.95 56W 1A 1A 0-15-27 (x2) 6.84 1.20 - = s
75 8.50 1.20 64w | 239 50 12-0-12 2.88 0.50 T f Windi 5 d D (]
150 11.00 144 aw | 234 soo0 6-0-6 2.180.44 ransformer inding . =
250 13.39 14 69W Service Including O O -
500 20-13 2.04 67W . B PHO 01-4 6 8
7 aw - o
1000 30.6 2.20 8 Send 200 stamps 'or/ Catalogue. Prices Toroidals to order.
2000 54.97 95W correct 21/4/81. B o > o
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HIGH QUALITY MODULES FOR STEREO
MONO AND OTHER AUDIO EQUIPMENT

AUDIO AMPLIFIERS

$10 warts IAMS}

ALY 5 want Audo Amp Modde 22-30v supply 157
ALI0A 110 want Audic Amp. Modue 22-2v

sy

fa16.

POWER
SUPPLIES

PS12 24v Supply Swit 2 x ALID 2 1 A0 2 2 ALX0 &
PA12SAS) £1.85 SPMB0 33 Stabilised supply Suit: 2 1
ALBD PAI00 to 15 watts EABA SPMI2045 d&v

beet supphers to manufacturers of high qualily audio equpmen
modules teve been sold
modues n thew egupment

BI PAX Audio Modules are (amous lor thew variely, qualily of desyn end ruggedness For over 10 years BI PAK have

| throughout the world - 1o date, well over 100,000

this is why discesning amatew enthusiasts and protessionals ahike msst on using BI PAX

They know that every item is designed and tested lo do the job for which 1 is intended before 1t leaves the factory.
Whatever you sre bulding there s 8 iof of module in the BI PAK ranye 10 sunl your every need.

AUDIO AMPLIFIER

Autho Ampktrer, SOW RM.S.. with integral heat sink and
short crowt protecon
Introduced 1o fultl the demand for 8 futly protected
power amp., capable fo drving high quality speaker
systems a1 up 10 50w wath distorfion levels beiow 05%.
idesl for domesdc use Drscos. PA. systems, aectionk
organs, etc. The generously rated components ensure
continuous operafion at high
output levels AL120 50 watt

Audio Amg Modue

507 swpply

£1314.

AUDIO AMPLIFIERS
152535 wars (RMS)

ALBO 1525 watl Audio A Madue 3050v
swopy £5,15,

ABO B watt Audio Amp Modue £8.07

SPMI20 s 8 fued voltage
stabkser wath an output woitage of
aither 45, 55, or 65v. Desgned for use in
audio apphcatons, the stabilser which provides output
axrents p to 254 operstes drect lrom 8 mains
transformer requiring only the addtion of two Electrolytic
capacitors to complete the power supply.

STEREO
PRE-AMPLIFIERS

Swblised supply Sult: 2 1 ALGY PAIID 10 25 — & PA12 Supply voltage 22-3v input sensitvity J00mw Suit:
watts 5,30 SPM120/55 S5v Stabifised supply Swt: 2 1 ALBO PA2I0 £538 . ALIOIAL20/ALI0 £R S5 PA100 Supply voitage 30
SPM120%5 65 Stabised supply Swit: 2 x AL120 PAZI0 1 1 ALY B30 » R puts Tape Tuner Mag P.U. Suit: ALGO/ALBD £17.65.

SGI0 150-15 Stabised power supply for 2 x GE100 MXII £3.80

oo
COMPLETE
AUDIO CHASSIS

STERED 30 Compilete 7 watt per channel Stereo smp
board — inciudes amps, pre-amg. power supply, front
panel, knobs etc — requires 2039 Transformer £13.08.
MAGNETIC CARTRIDGE
PRE-AMPLIFIER

Enjoy the quaity of » megnetic carridge with your
caamic equigment using the MPATD which fs & quakity
e amp. enablng magnetic cartridges 1o be used where
facilhas exist for ceramic carbudges only. With a

DIN input socker & full, essy to follow nstuctons
MPAXD Stereo Mag Cartrdge, Pre-amp.

~ input 35mv Dutpt 100mv £127.

Transformars ace not included with
power suppies SPM120 Range
also requre reservoir and output capacitors

TRANSFORMERS

2034 1.7 amp % suit SPMB0 £4.90 20 2 amp

S fB65 203 7S0mA 17v Sut PS12 £2.85. 2040 15
amp DASv-S5 St SPM120i45 SPM120/S5v £5.45
AT 2 amp D 55 B Suit SPM1Z0/%5

SPM12085 £R.45. 2038 1 amp 0-20v Saat Stereo

3 £150 2043 150mA 15015 Sut SGX0 £150

ACCESSORIES

139 Teak Cabinet Suil Sterec 30 220 1 2% 1

8Imm £700. 140 Teak Cabiner Sumt STAIS 425 £ 290 x
$Bmm £3.50 FPI00 Front Panel for PATOD &

PA200 £180 BPI00 Back Panel for PAIOD &

PA200 £1.80 GEVOOFP Fron Panel for one

GE10DMKII £1.75 TCHD Kit of Pars inchudeny Teak
Catinet chassis, sockets & hnobs ete o house STATS
Ampider) £17.50 PS20 Consssts - 1 capsotor & 4
diodes for consvucting unstahdised power supply for
ALZSD 1o 125 watts £2.90.

Practical Electronics December 1981

il PA200 Supply voitsge 370 inputs Tape Tuner Mag
'} - PU. Sut: ALBD/ALIZ0AL 290 £18.24

i

MONO PRE-AMPLIFIERS
MM100 suitable for disco mizer. MMI0DG suitable for
Quitar pre-amp mixer.
The MM100 and MM100G mono pre-amplifiers are
compathble with the ALB0. ALBO AL120 and AL?5D power
amphfers and ther associated power suppbes.
MMI00 Supply votage 4065 inputs. Tape Mag P.U.
Microphone Max output S00mv £12.41 MMIO0G Supply
votage 40-65¢ nputs: 2 Guitwrs, Micraphones Maz output
S00mv

GE100 MKiI
10 Channel,
Manographee

- T -4

Only 155mm x 65mm x S0mm including the 101 10K ¢5mm
sider potentiometers and knobs which are mounted

an 8 board shove the croutry. In the range of 31Kz 10
168KHz you can cut and boost £120B with the 10 siiders,
each with frequency marked on the cirauit board. The
GE100 uses inchide mixers, PA. systems and discas. [t
will a0 improve the sound reproduction of your existing
audho equipment. Power supply for GE100 oid SGID.
Together with Transtormer no: 2043
GE100 MXI1 10 Channg mono-gr aphic
Equaliser with siders & Knobs

£12.43 £20.00.

BI-PAK's COMPLETELY NEW CATALOGUE
Complelely re-designed Full of Ihe Iype of components you requue. plus some
very wnleresling ones you will S00n be using and of course. Ihe laigest 1ange of
semiconduclors lor Ihe Amalew and Protessional you could hope lo find
There ate no wasted page". of useless intutmation so otten included m
Catalogues published nowadays Jusl sohd lacts 1@ price. desciption and
indwdual lealures of whal we have available But tenieber. Bi Pak's pubcy
has always been to se!l quality components al compelitie prces and THAT
WE STILL DO.
BIPAK'S COMPLI TILY NEW CATALOGUI 15 now avarlable to you Yew wall be
amazed how tmuch you can save when you shop lor | leclmmic Compunents with
a 81 PPak Calalogure 1awe one by you all the ime—it pays lu buy B ©'AR
» e
g Torecewe your copy send 75p plus 25 p&p
o AT e e .
STAS § watts per channel Steveo Amphfier Kit consisting  STAIS 15 watts per channel Siereo Ampiher it
of 2 1 AL20 ampifiers 1 a PA12 preampifier 12 PS12  consisting of 2 x ALGD ampkhiers 1 x PAI0D pre-amplifier
power supply 1 & 2036 transtormer and necessary wwing 1 1 SPMBD power supply 1 1 2034 vanstormer 2 ¢
-chagram £1952. STAID 10 watts per channel Sieseo couphng capacitors for 8 ohms 470 mid 50v and
Ampier Kit consisting of 2 x ALY ampliiers 1 x PA12
e amphfier 1 2 PS12 power supply 1 x 2036
transtormes and necessary wiing diagrams £20.63

channel Siereo Amphier Kil consisting of 2 x ALG0
amplifiers 1 x PAI0D pre-ampither 1 & SPMI20i4S power  reservoi

e

AUDIO AMPLIFIER

125 watts (RMS), ALZS0

A power ampitier prowding an output of up to 175w
AMS. into 2 4 obm load Four 15w banssstors in the
output stage makes it exiremely rugged whike damage
from incorrect or shon circwt losds s preventsd by a
fou” transistor protecton crowt For use n meny
apphcations such as dsco units, sound re<nforcement
systerms, background music players etc

ALSD 125 watt Audo Amp £19.60.
Modute 5080v

supply

-

The PA2I0 is basically our popuar PAI, modifications
being made to mahe it compatie with the highar
output ampithers ie. ALI20 & ALBQ The unit boasts six
push button selectors giving 2 chaioe of 3 inputs, 2
filters, for both tgh and low frequencies and a stereo or
mono button, ad combining 1o give a top quality steveo
pre amplfier and tone control.

PUSH &, 2
BUTTON

STEREO FM

TUNER

Fitted with Phase locked ioop decodsr

SA453 Prowides irstant programme seiection at the touth
of a button ensring accurate tuning of 4 pre seiected
stations, any of which may be altered as often as you
choose, smply by changing the settings of the preset
contrals. Features include FET input

stage, Varicap diode

"™ ge0 W3

REGULATED

VARIABLE
STABILISED POWER SUPPLY
Varable from 230 voits and {12 Amps Kit includes.—
1 — VPSI0 Modue, 1 - 75 volt 2 amp transformer,
1 = D50v 7" Panet Meter, | - 02 amp 7 Panel Meter,
1 = 470 ohm wirewound potentometer, 1 - 47 ohm
wirewound potentometer Weing Diagram
inchuded VPSI0 KIT £2()

SIREN ALARM MODULE
American Pohce type streamer powered from any 12
voit supply into 4 or 8 ohm speaber. Ideal for car busglar
ey alarm, lreezer bresk down and other security
puposes BPIA § watt 1N mex -

r Siren Alrm Modute £1ﬁ

supply 11 2000 transtormer 2 x coupling
capacitors for 8 ohms 470 mid 45 1 x reservoic
capacitor 2200 m{d 100v and necessary wiring dagram

4576 STAX 35 watts per channel Steseo Ampiher Kit consisting of 2 g
necessary wwing dagrams £38.75. STAZS 25 watts per  ALBO anwpiders | x SPMI20%5 power supply 1 8 PA200 pre ampiifier | 2
2039 wanstormes 2 x couphng capacitors 470 mid a1 50v for B ohms 1 x

capacitor 2200 mid 100v and necessary wiring degram £45 76,




CLE F ELECTRONIC MUSIC

ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key inertia using a
patented clectronic technique.

71 OCTAVE
DOMESTIC MODEL
COMPONENT KIT £244

COMPLETE KIT £395.70
MANUFACTURED £675

Two Domestic Models arc available
including the 88-note full size version.
Four intcrmixable Voice Controls may
be used to obtain a wide variation of
Piano tonc. inctuding Harpsichord.
Both Soft and Sustain Pedals are in-
corporated in the Design and internal
Effects arc provided in the form of
Tremolo., Honky-Chorus. and
Phase/Flanger.
A power amplifier integrates into the
Piano top which may be removed from
the Base for casy transportation.

SIX OCTAVE
DOMESTIC MODEL

COMPONENT KIT £217
MANUFACTURED £535
Component  Kits include Keyboard.
Key-switch hardware. and all electronic
components and may be purchased in

four stages at no extra cost.

Complete Kits further contain Cabinets.
wiring harness. Pedals and in the case of
Domcsllc Models both Power Amplifier

2 and Speaker.
The Six Octave Stage Piano has the

\ same range of Voices and Effects and is

\ designed for use with an External

% Amplifier and Speaker.
>
S SIX OCTAVE
. STAGE MODEL

" COMPONENT KIT £217

COMPLETE KIT £345 MANUFACTURED £530

COMPLETE KIT £356.70

Since 1972 Clef Products have consistently produced leading designs
in the ficld of Electronic Musical
been published in technical magazines. With musical %uaht
aramount importance. new techniques have been evolve: anc{(he
atest musically valid technology has been incorporated into projects
which have been successfully completed by constructors over a wide
range of technical capability. Back-up TELEPHONE advice 10 our
customers is available from the Designer of all Kits adventised.

[nstruments. many of which )mve

STRING
ENSEMBLE

(As Published in conjunction

" with ‘Practical Electronics’)
A very popular Keyboard
Synthesizer Kit. for Group or
Home use. with a four octave
compass and split Keyboard
facility

The instrument is fully
polyphonic and has two rich
Multi-String Voices plus
Woodwind and Brass Effects
for individual or Mixed use.
Variable Attack and Sustain
Controls give a good Orchestral
Mix with the added concert hall
reverberation effect produced
by sustain coupled with phase
modulation in the Chorus Unit.
The Component Kit includes
Keyboard. Key-switch
hardwarc. and all electronic
components plus tone generator
linking wirc and Volume Pedal.
A copy of the P.E. project series
can be supplied for £3.00 inc.

COMPONENT KIT
£179.00

ROTOR-CHORUS

Comprehensive  two  speed
organ rotor simulator plus a
three phase churus generator on
a single 8" x $" pcb. The kit
includes all components for
mains operation and a stereo
headphone driver gcb Easily in-
tegrated with existing
organ/amplifier system.

COMPONENT KIT £89.00

KEYBOARDS

Our Square Front Keyboards
are chosen for their superior feel
loh Ilhe discerning mn;]snclaanl
whilst ng adequate physic:
slrenglﬁw}or the high impact
playing present in the Piano
application.

88 NOTE {A-C) £57.00

73 NOTE (F-F) £47.00

FIVE OCTAVE £38.00

FOUR OCTAVE £28.75

EXPERIMENTERS
A number of our Sub Kits are
of interest to Electronic Music
and COMPUTER Exgen
mcn(ers These mcludc lhc

ba
CONTROLLER nnd MUSIC
system kit used in the BAND-

OX. plus a 49 note four pitch
diode Keyswitch system. See
' our lists for Sub-Kit prices.

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
(CARRIAGE EXTRA ON MFD PIANOQS). Please send S.A.E. for
our compleie lists, or use our telephone VSA/ACCESS Service,
Competitive quotations can be given for EXPORT orders — in
Australia please contact JAYCAR in Sydney.

CLEF PRODUCTS (ELECTRONICS}
LIMITED

Dept. P.E.}) 44A Bramhali Lane South, Bramhall,

Stockport, Cheshire SK? 1AH  061-439-3297

“THE eLectronic BAND-BOX”

CURRENTLY IN ‘PRACTICAL ELECTRONICS'
COMPLETE vo & Arti 1y,
KIT 5l L EF brwgoi ],

£289 ;

£399

MANFD.
PRICES INCLUDE MASTER RHYTHM
A ravolution in the fisld of Computar Music Generation| -

A MUSICIANS INSTRUMENT FOR:
SOLOISTS — SINGERS ~ RECORDING — PRACTICE
LIVE PERFORMANCE —COMPOSITION

The BAND-BOX provides an El ic Backing Trio of
Drums. Bass. and a Chord Instrument (one of 16
Waveform/Enevelope combinations). with the eapicity to store over”

. User Programmablc Chory Changes on more lhan 120
different Chords. Using ad Micr Ye

Playback of 50-100 Scores can be executed in any Key and at chosen
Tempo. Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro,
Repeat Chorus. and Coda sections including Multiple Score Se-
quences. Sockets are provided for Volume Pedal and Footswnch plus
separate and mixed instrument Outputs. Total size 19° x 11° x 44"
incorporating Master Rhythm.

THE Programmable DRUM MACHINE

(As Published in conjunction with ‘Practical Electronics’)
EIGHT TRACK
PROGRAMMING
/TWENTY-FOUR
PATTERNS/
TWELVE
INSTRUMENTS
SEQUENCE
OPERATION.
C?MP[ETE KIT

£79.00
MANFD. £119.00

G 2 ow ¢

The Clef Master Rhythm is capable of storing 24 selectable rhythmic
drum patterns. invented. modified. and entered by the Operator on to
Eight Instrumentation tracks. A three position Instrumentation con-
trol cxpands the number of instruments available to twelve, grouped
into sounds typical of plaving with Drumsticks, Brushes, or Latin
American Bongos and Claves.

Sequence operation allows two rhythm sections to be coupled with
the second (B) section appearing at four, eight or sixteen Bar repeti-
tion. All drums cap be adjusted for level and resonance on internal
controls to suil individual taste. lhns producmg good musical sounds
in a battery driven unit 84" x x 24",

INTERESTED IN

ELEGTRONICS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
"EVERYONE CAN AFFORD
Z1 300 mixed ; and § watt resistors £1-95
Z2 150 mixed { and 2 watt resistors £1-50
Z3 300 mixed capacitors, most typez

Z4 100 mixed electrolytics

Z5 100 mixed polystyrene caps

Z6 300 mixed printed circuit
components £1-95

ZT 300 mixed printed cireuit vesis(o‘r:: 4

Z9 100 mixed miniature ceramic and
plate caps £1-21
Z10 25 assorted pots. £1-
Z11 25 assorted presets, skelelon elc £|
Z12 20 assorted vdr's and ther

100 Miniature reed switches. £2-30
100 Subminiat Reed Switches, £4-20
SMALL MAGNETS
With hoie in 6 for £1

P/B SWITCH BANKS
These cost a fortunel Were made for
varlous muslc centres. Includes Indepen-
dent and interdependent latching lypsl
muitl pole c/o etc. Can be modified.
Can't be repeated. 3 Banks for £1,
KNOBS for Switch Banks 10 for £1.
Chrome or spun aluminium finish.
MINIATURE MAINS TRANSFORMERS

Top quality. Split bobbin construction
will give 4-5V-0-4-5V at 250MA. 13” x 1"
x 14", all sorts ol uses. ONLY £|

3 for £2-50.
PP3 Battery Connectors 10 for 50p.
Miniature Press to Make Switches, Red
knob 3 'ov S0p.

Z13 1tb mixed hardware.
self-tappers, sleeving, etc.
Z'|4 100 mlxed new and mnrked 'ull spec

Pac
BF154, BF274, BC2|2L BC238 BC!B‘L
PBC108 and, or lots of similar ::y‘pgz

Nuts, b‘ons

215100 mixed diodes including:—zener,

power, bridge, signat, germanium,
silicon etc. All full spec. £4-95
Z16 20 1N4148 £1

Z17 20 1N4003/1002 £1
Z18 20 assorted zeners, 1 watt and ll‘):(:mva
-5

Z19 12 -125” TiL 209 RED, LED'S £1
Z20 10 Assorted switehes, including push
button, slide, multipoie, miniature etc.
Fantastic vatue. £1-20.
UHF MODULATORS

Video in UHF out. Calibrated to chnnnel 36

(625 Ilne UHF) housed In metal box 24" x
” with 9/ coaxial lead, TV plug and
onnecﬂon data. £2-50 ea. 3 for £6.

200 A Miniature level/balt. meters, as

fitted to many cassette recorders.  90p
Deluxe FIBREGLASS printed elrcult
etching kits.

Includes 150 sq ins. of copperclad F/G board.
b femc chlonde, {made for U.S. army to
MIL, SPEC.), 1 dalo eich resist pen, abrasive
cleaner lweezers etch resm dish and in-
structlon: R PRICE £5.95
11b of F.CI £2.25,

Please Quote ZED Code.

e S.P.C.O. Slide Swilches.
6 for
Mlmature

D.P.C.O. Slide Switches.
6 for

sundard 2P. 3 Position Siide Switch,

4 for SOp.

TBAS10P 7 Watt Amp. I.C. with circuits

and data. only £1

MFCB8010 1 Warnt .C. with data and

clreuits. 60p, 2 for £1

555 Tim, 30p ea., 4 for £1

6A IOOV Brldgs Rsctuf‘ev Small. 80p ea.,
3 for £2

2N30S5H. RCA. 60p, 3 for El .50
9 Sectlon, Chrome on Brass Telescople
Aerlal. Plugs into any 3-5mm socket.
Approx 25" extended £1 each. 3 for £2-50.
Hi Power Infra Red Transmitter 5Smm
LED. TIL 38 60p ea. 3 for £1-50.

Crystal Clear 3mm LEDS very pretty
Red, Green, Yellow. 10 of one colour £1.
10 of each £2-50.

ALTERNATOR RECTIFIERS |
Make lovely 60 amp bridges. ideal for
High Power Battery Chargers. |
Type 4AFi. Set of 4 (2 neg. case +
2 pos. case) £2.

Speclal Purchase enabies us to
ofter Mullard C280 Polyester Capa-
citors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
£15 for 1000. These consist of factory
clearance lots lL.e. splliages, floor
sweepings cosmetlc rejects etc. Also,
Mullard Miniature Electrolytics. 200
mixed £2.

To: “GEMINI ELECTRONIC COMPONENTS' DEPT PE
“THE WAREHOUSE'" SPEEDWELL ST. LONDON S.ES8.

Where shown. Send Cheque® or Postal Order, Plus 60p P&P, and 15% VAT,

*Schools etc. SEND OFFICIAL ORDER

ZED PACKS now available for Callers at 50 Deptford Broadway, London, S.E.8,
Send large S.A.E. for fuller list.

PARNDON ELECTRONICS LTD.

Dept. No. 21 44 Paddock Mead, Harlow. Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: l/s Watt Carbon Film E24 range + 5% tolerance. High quality resistors
made under strictly controlled conditions by autormnatic machines. Bandollered
and colour coded.
£1-00 per hundred mixed. (Min 10 per value)
£8-50 per thousand mixed. (Min 50 per value)

Special stock pack. 60 values. 10 off each ES-S)/

DIODES: 4148

£1-60 per hundred

3p each. Min order quantity - 15 items.

DIL SWITCHES: Gold plated contact In fully sealed base — solve those
programming probiems.
4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each

1=

o

DIL SOCKETS: High quality. low profile sockets.
8 pin - 10p. 14 pin ~ 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p.
22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

-

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK. £1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE

v

RADIATION DETECTOR

‘@ THIS DOSIMETER

BE PREPARED

VIEW THRU LENS B

WILL AUTOMATICALLY DETECT

GAMMA AND X-RAYS
@ UNIT IS SIZE OF FOUNTAIN

PEN & CLIPS ONTO TOP POCKET

@ PRECISION INSTRUMENT
METAL CASED WEIGHT 202

B MANUFACTURERS CURRENT

PRICE OF A SIMILAR
MDDEL OV@R £25 EACH

British design & manufacture.

Tested & fully guaranteed
Ex-stock debivery.

FREE

/ RE-CHARGE SERVICE
AFTER PURCHASE

Py~ 16955

Ideal for the expesimenter
COMPLETE WITH DATA

v
”ENRys $ 404 EDGWARE ROAD. LONDON W2 1ED
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowiedge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course. )

You will do the following:

@Build a modern oscilloscope

@Recognise and handle current electronic
components

@ Read,draw andunderstand circuit diagrams

@Carry out 40 experiments on basic
electronic circuits used in modern
cquipment

@Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

I I DN I NS NS R I I IS D IS IS B B B
' Please send your brochure without any obligation to | am interested in:

l H ] COURSE IN ELECTRONICS
ibed above
COLOUR BROCH RE NAME as describe
e 1 RADIO AMATEUR LICENCE
l . ADDRESS 1 MICROPROCESSORS
[ 1 LOGIC COURSE
I OTHER SUBJECTS I
pOSTNOW ' .7‘ BLOCK CAPS PLEASE PE/12/820
BrttishNatmnalBadm&Electlmms SchoolReadmg Berks. RG11ER. I
L S Ry I D I D DE D TR D - { jm B ]
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Sinclair ZX8!1 Personal Comy

the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

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

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX841, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

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

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

pm—— J——
New = BASIC manual

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

Kit:
£49 5

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

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

New, improved specification

@® Z80A micro-processor ~ new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight

- decimal places.

® Graph-drawing and animated-
display facilities.

@ Muiti-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81kitis to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor ~ 600 mA at 9V DC
nominal unregulated (supplied with
built version).

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




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

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

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

— g [ — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-

the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full aipha-
numerics and highly sophisticated
graphics.

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

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

useful when writing or editing
programs.

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

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

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

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

I_To: Sinclair R

esearch Ltd, FREEPOST 7, Cambridge, CB2 1YY.

Order

Qty Item ‘ Code | Itemprice | Total
I I S S (S| R
Sinclair ZX81 Personal Computer kit(s). Price includes | T
| ZX81BASIC manual, excludes mains adaptor. 12 | 4995 |
| Ready-assembled Sinclair ZX81 Personal Computer(s). ]
Price includes ZX81 BASIC manual and mains adaptor. U 6995 |
Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). | 10 8.95
16K-BYTE RAM pack. | 18 49.95
= B WAV PELr. — | £/ o i
_4_SinclairZX Printer. N 27 49.95 |
| 8K BASIC ROM to fit ZX80. 17 | 1885 |
| PostandPacking. = - 295
[ Please tick if you require a VAT receipt TOTAL £

*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

*Please delete/complete as applicable. | Al | 4 Jo B CEE ,l 1

fo

ﬁleaseprim.
Name: Mr/Mrs/Miss | e S | e
Address:L | | | | S S Y R | e S )
L] Ol o | | | B ] L [ el

LFREEPOST - no stamp needed. Offer applies to UK only.
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and an I.C. {F. System.
FEATURES: VHF, MW, LW Bands, interstation

mutingand AFC on VHF. Tuning meter. Two back
printed PCB’s. Ready made chassis and scale. Aerial:
AM - ferrite rod, FM - 76 or 300 ohms. Stabilised power
supply with 'C’ core mains transformer. All components
supplied are to P.E. strict specification. Front scale

size 10%"'x 2"’ APProx. Complete with diagrams and instructions.

SPECIAL OFFER

+ Matching 1.C. 10410 Stereo Power
amplifier kit {usually £3.95 + £1.15p&p)
+ Mullard LP1183 built preamp. suitable
for ceramic and auxiliary

inputs (usually £1.95 + 70p p&p)

» Matching power supply kit with trans-
former {usually £3.00 + £1.95 p&p)

§ TunER
a KITPLUS:
« Matching set of 4 slider controls complete

with knobs for bass, treble and volumes
{usually £1.70 + 80p p&p)

£21.

ONLY

plus
£3.80 p&p.

95

£17.95

PRACTICAL ELECTRONICS - STEREO

This easy to build 3 band stereo AM/FM tuner kit is designed in
conjunction with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

TUNER

plus
£2.50 p&p.

« Featuring latest SGS/ATES TDA 2006 10 watt output IC’s
with in-built thermat and short circuit protection.

« Muilard Stereo Preamplifier Module.

« Attractive btack vinyl finish cabinet, 9”x8%" x 3%" (approx}
= 10410 Stereo converts to a 20 watt Disco amplifier.

To complete you just supply connecting wire and solder.
Features include din input sockets for ceramic cartridge, mic-
rophone, tape or tuner. Qutputs - tape, speakers and head-
phones, By the press of a button it transforms into a 20 watt
maono disco amplifier with twin deck mixing. The kit incorp-
orates a Mullard LP1183 pre-amp module, plus power amp
assembly kit and mains power supply. Also features 4 slider
level controls, rotary bass and treble controls and 6 push
button switches. Silver finish fascia with matching knobs and
contrasting cabinet, Instructions

available, price 50p. Supplied £1 495

FREE with the kit, Plus £2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers.

Frequency response 40Hz - 20KHz.
Input sensitivity P.U, 150mV. Aux. 200mV,
Mic. 1.6mV,

Tone cantrols Bass +12db @ 60H2

HIGH POWER
AMPLIFIER
MODULES

READY BUILT OR IN KIT FORM

KIT BUILT
125 WATT MODEL £10.50 £14.25
Plus £1.15p&p Plus £1.15p&p.
200 WATT MODEL £14.95 £18.95
Plus £1.15p&p Plus £1.15p&p.
SPECIFICATIONS: 125W Model 200 W Model
Max. output power (RMS) 125 watts 200 watts
Operating voltage {DC) 50 - 80 max. 70 - 95 max,
Loads 4 - 16 ohms 4 - 16 ohms
Frequency response
measured @ 100 watts 25Hz - 20KHz  25Hz - 20KHz
Sensitivity for 100 watts  400mV @ 47K  400mV @ 47K
Typical T.H.D. @
50 watts, 4 ohms 0.1% 0.1%

Dimensions {both models) 205 x 90 and 190 x 36mm.

The power amp kit is a module for high power applicat-

ions — disco units, guitar amplifiers, public address systems
and even high power domestic systems. The unit is protected
against shorst circuiting of the 10ad and is safe in an open
circuit condition. A large safety margin exists by use of

generously rated components, result, a high powered rugged
unit. The PC Board is back printed, etched and ready to
drill for ease of construction and the aluminium chassis is
preformed and ready to use. Supptied with all parts, circuit
diagrams and instructions.

ACCESSORIES:

Suitable LS coupling electrolytic
for 125W model

Suitable LS coupling electrolytic
for 200W model

Suitable mains power supply
unit for 125W model

Suitable Twin transformer power
supply for 200W model

£1.00 plus 25p p&p.
£1.25 plus 25p p&p.
£7.50 plus £3.15 p&p.
£13.95 plus £4.00 p8&ip.

Treble +12db @ 10K H2
Distortion 0.1% typically @ 8 watts
Mains supply 220 - 250 volts 50Hz.

STEREO MAGNETIC PRE-AMP CONVERSION KIT
Inctudes FRE E Magnetic cartridge with diamond styli.
All compaonents including p.c.b. to convert your ceramic in-
put on the 10+10 to magnetic.

Only available with 10410 amp. £2.00 includes p&p.

8" SPEAKER KIT Two 8" twin cone domestic speakers.
£4.75 per stereo pair plus £1.70 p&p. when purchased with
amplifier. Available separately £6.75 plus £1.70 p&p.

PRACTICAL ELECTRONICS
CAR RADIO KIT SERIES i1

2 WAVE
BAND
MW -- LW
« Easy to build
+ 5 push button
tuning « Modern design
= 6 watt output » Ready etched
and punched PCB « incorporates suppression circuits,

All the electronic components to build the radio, you supply
only the wire and the solder, featured in Practical Electronics
March issue. Features: pre-set tuning with 5 push button
options, black illuminated tuning scale. The P.E. Traveller has
3 6 watt output neg. ground and incorporates an integrated
circuit output stage, a Mullard IF Madule LP1181 ceramic
fitter type pre-aligned and

assembled, and a Bird pre- £1 050
aligned push button tuning unit, Plus £2.00 p&p.
Suitable stainless steel fully retractable aerial {locking) and
speaker {6"'x 4"‘app ),
available as a kit complete.

£1.95 /pack. Plus £1.15 p&p.

30+30 WATT STEREO AMPLIFIER

Viscount 1V unit in teak simulate cabinet, silver finished
rotary controls and pushbuttons with matching fascia,
mains indicator and stereo jack socket. Functions switch
for mic magnetic_and crystal pickups, tape and auxiliary,
Rear panel features fuse holder, DIN speaker and input
socket 30+30 watts RMS, 60+60 watts peak. For use with
4 to 8 chm speakers.

Size 14%'x 10" approx. £3290
BUILT AND TESTED. Plus £3.80 p&p.

PHILIPSBELT DRIVE RECORDPLAYER
DECK GCO037 {size: 15%"'x 12%"“approx.}

HiFi record player deck, 2 speed, damped cueing, auto
shut-off, belt drive with
floating sub chassis to
minimise acoustic feed-
back. Complete with
GP401 sterec magnetic
cartridge

LIMITED STOCK.
UNBEATABLE
OFFER AT
£27.50

COMPLETE
Plus £3.16 p&p.

MONO MIXER AMPLIFIERS

50 WATT Six individually mixed inputs for two pick ups
{Cer. or Mag.}, two moving coil microphones and two aux-
iliary for tape, tuner, organs, etc. Eight slider controls - six

for level and two for master bass and treble, four extra treble
controls for mic and aux inputs. Size: 13%"x6% 'x3% "app.
Power output 50 watts R.M.S. {continuous) for use with 4 to
8 ohm speakers. Attractive
black vinyl case with matching
fascia and knobs. Ready to use.

£39.95

Ptus £3.70 p&p.

100 WATT

Brushed
Aluminium
fascia and rot-
ary controls.
Size: approx. 14" x4"x10%",
Five vertical slider controls, master volume, tape level, mic
level, deck level, PLUS INTERDECK FADER for perfect
graduated change from record deck No. 1 to No. 2, or vice
versa. Pre fade level controls {PFL) tets YOU hear the next
disc before fading it in.

VU meter manitors output, £7600

100w RMS output (200w peak). Pius £4.60 p&p.

[B][THv][c]

CALLERS ONLY

323 Edgware Rd, London W2. Tel: 01-723 8432.
Open 9.30am - 5.30pm. Closed all day Thursday.
Persons under 16 not served without parents
authorisation.

ALL PRICES INCLUDE VAT AT 15%.

MAIL ORDER ONLY

21B HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK-postal addresses onty.
For further information send for instructions 20p
plus stamped addressed envelope.

All items subject to availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Limited reserve the right to update their products without notice.
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THE CB INDUSTRY

By the time this is published the UK
will have its very own CB band. It is, of
course, quite impossible for us to fore-
see just how things will turn out and
just how useful the band will be. What
is perhaps significent at this time is the
lack of British made rigs. Although
manufacturers are expecting to sell
many tens of thousands of rigs each,
before Christmas, almost without ex-
ception all the 27MHz rigs will be im-
ported. The exception is of course our
own PE Ranger 27FM designed for PE
by Mike Tooley and David Whitfield
and for which Autumn Products
{Modus Systems) are the appointed kit
supplier; Autumn are now also
manufacturing PE Rangers.

There are a number of obvious
reasons why British manufacturers are
unable to build competitively priced
rigs in the UK but one restriction, that is
not so well known outside the industry,
is that import duty.has to be paid on
components but is not levied on com-
plete equipment. However, it is very
pleasing to note that at least two UK
manufacturers are proposing to make
rigs for the 934MHz band. This shows
that UK companies can be competitive

on products where the market is
smaller and where the retail unit cost is
higher, giving more flexibility on profit
margins.

Some of the bigger companies are
claiming that they will totally dominate
the UK CB market but we doubt that
this will happen within the first year, if
ever. There are many manufacturers
investing large amounts and none of
them will be prepared to back out
quickly.

QUALITY.

What we must also wait and see is
the technical quality 6f the products.
Because it was first, and a kit, the PE
Ranger has attracted much attention
on its ability to meet the Home Office
specification and of course our
designers have been fully aware of this;
hence the additional information in the
article this month. What we will soon
know is just how much attention
manufacturers have paid to ensuring all
their rigs meet the Home Office perfor-
mance specification.

We also await with interest the fate
of those who continue to use illegal
a.m. or a.m./f.m. CB rigs; it is rumoured
that the radio regulatory department

are planning to clamp down heavily on
illegal use. This would seem sensible
as they have been avoiding the
protests on interference by advising
injured parties that everything will
change when the legal system is in-
troduced; it certainly won't unless they
prevent the continued use of a.m.
equipment.

NEWS

No doubt many readers will be look-
ing for their first rig, be it for 27 or
934MHz; with this in mind we are
putting together a four page guide to
available legal rigs, which will be
published as a pull-out next month.
Once again this does not mean PE will
be going over to CB, but the new rigs
are news and we hope the pull-out will
interest most readers.

As we mentioned in News and
Market Place last month, the PE
Ranger was shown on TV and the PE
Bandbox has also attracted media in-
terest, being put through its paces for
many radio programmes by the

designer Alan Boothman.

Mike Kenward
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Back Numbers

Copies of some of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 95p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same,
address as back numbers at £4-30 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £13-00 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.
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Edited by David Shortland
& Jasper Scott

: ‘far from
dlsuppomted

Following our headline in the October issue of News and Market Place
concerning the BBC disappointment over the response to their Electronics
and Microelectronics School Radio Course we were very pleased to hear
from Mr Arthur Vialls, the producer of School Broadcasting Radio.

Mr Vialls tells us that since our
headline the response has been
overwl\elmmg with the teachers’ notes
(supplied on the basis of one set per appli-
cant) now in their third reprint and to
date 2500 copies have been dispatched.
This means that the penetration into the
secondary school market has been be-
tween 30 and 40 per cent.

Orders for the kits which accompany
the programmes are now coming in at the

rate of 60 a day and with the film strips
also having to be reprinted it would ap-
pear that many schools have taken up the
challenge.

Full details of how to obtain the kits
and film strips are included in the
teachers’ notes which are available from
Electronics and Microelectronics BBC
School Radio, 1 Portland Place, London
WIA 1AA on receipt of a s.a.e. with a
20p stamp.

ULTIMATE
TIMER...

The CT5000 from TK Electronics is a timer
kit which has 18 programmable time sets
and 4 independent 2A mains outputs with
zero voltage switching.

The 12hr O-5in display will give day of
the week, a.m./p.m. and output status in-
dication. A battery back-up facility saves
stored programmes and continues time

keeping during power failures.

The unit is programmed by a 20 function
keypad which includes programme verifica-
tion button.

The timer kit is priced at £45-00 plus
VAT and is available from TK Electronics,
11 Boston Road, London W7 3SJ (01-579
9794).

SOLAR GAMERA

The Ricoh camera company have recently
announced the XR-S Solar powered
camera which utilises two solar panels con-
taining 20 solar cells mounted on each side
of the pentaprism housing. These solar cells
extend the life of a 37V silver oxide battery
developed by Ricoh, for an estimated five
years.

When first shown at Photokina ‘80, it
was questioned as to whether it would
need to be exposed to sunlight to charge
the camera’s battery, however, it can be
effectively charged under white light as
well as sunlight and if the light level-is
too low for the solar cells to operate the
battery will work for up to four hours
when fully charged.

CHEAP
TWEET!

Any reader who is planning to build
a pair of speaker units or update
old speakers will be interested to
learn that RT-VC are offering
Goodmans soft-dome tweeters
(shown below) at a very com-
petitive price. The tweeters can be
used in systems handling up to 40
watts and are priced at £3.-50 each
plus £1.75 p&p, or £5.95 per pair
plus £2:40 p&p. Filter components
are included in the prices. RT-VC,
21b High Street, Acton, London
W3 6NG.

POINTS
ARISING . ..

INGENUITY UNLIMITED (Nov. ‘81)

In the circuit diagram of the 0-99s
photographic timer, the centre tap of the
mains transformer is shown connected to
the positive supply rail. It should be
connected to the negative.

HOROLOGICUM (Oct. ‘81)

There is an error in Table 1, the
MM6309 pin-outs. The pin-out functions of
1656-28 should be reversed. l.e. Pin 15—
Positive Supply and Pin 28—Display
Enable.

Also, on page 22, column 2, 4th line
from bottom should read: 1 MHz instead of
1-03MHz.

. MICROPROMPT (July 81}

Line 60 in Noel Caffrey's “HECDEC”
program should read: S8 = MID8 (A8, |, 1)
etc.,
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Briefly...

Bernard Babani, publishers of technical
books on most subjects in the field of elec-
tronics inform us that their 1982 catalogue
is now available. The 32 page catalogue
lists books for both beginners and those
with a wide knowledge of the subject. It is
available free to readers who send a large
s.a.e. to: Bernard Babani (Publishing} Ltd,,
The Grampians, Shepherds Bush Road,
London W6 7NF. (01-603 2581).

The business of A. Marshall (London) Ltd. at
40 Cricklewood Broadway, London NW2
has now changed hands and will be trading
in the future as Cricklewood Electronics
Ltd. Customers are invited to phone 01-
452 0161 for details of stock and prices as
a catalogue has yet to be printed. A.
Marshall continue to trade from Kingsgate
House and Edgware Road.
[ [ [ [

The latest 64 page Bi-Pak catalogue is now
available from Bi-Pak Semiconductors, The
Maltings, 63A High Street, Ware, Herts., on
receipt of £1.00 including p&p.

Items mentioned are available through nor-
mal retail outlets unless otherwise specified.
Prices correct at time of going to press.

PCB SERVICE AIDS

S =

New from Tele-Production Tools are six aids specially designed for use
on printed circuit boards. The set comprises three double ended tools
which includes a stainless steel brush for removing resin and oxidiza-
tion etc. from p.c.b.s, a fork for forming component leads and wire
wrapping, a knife for cutting tracks and a scraper for cleaning leads.
Also included is a hook for removing components after de-soldering
and a reamer for opening p.c.b. holes.

The tools which are fully insulated are housed in a plastic case and
cost £3.74 including VAT and p&p.

Tele-Production Tools Ltd., Stirton House, Electric Avenue,
Woestcliff-on-Sea, Essex. (0702 35219).

MODULAR
LIGHTING
SYSTEM

L&B Electronic have introduced a versatile
range of modular power dimmers for use in
portable and fixed lighting rigs. Four types
of module are available to suit particular
systems, with facilities to preset channels,
on multi core lines, master dim,. “kill"” and
provide logic _compatibility with other
lighting units. A single supply/reference
board can supply up to 50 various units
making it feasible to construct a lighting
board with just the required number of
channels, saving considerable cost over
complete manufactured systems. Prices
range from around £7 to £20, with sub-
stantial discounts on quantity orders.

A product sheet with prices is available
on request. L&B Electronic, 45 Wortley
Road, West Croydon, Surrey. Tel: 01-689
4138.

Eoustdownn. ..

Please check dates before setting out. as we cannot guarantee the ac-
curacy of the information presented below.

IFSEC (Fire & Sec.) Nov. 17-19. RDS Dublin. V
Compec Nov. 17-20. Olympia London. Z|

BEX Plymouth Nov. 18-19. Holiday Inn. K

Intron Nov. 24-26. RDS Dublin. V

Continuous events at Nat. Micro & Elect. Centre. L1

1982
IDEA (Domestic appliances) Jan. 12—14. Birmingham. B6
OEM Assemblies Feb. 2—4. Royal Hort. Halls London. T
BEX Bristol Feb. 3-4. K
BEX Bournemouth Feb. 17-18. K
Microsystems Feb. 24—-26. West Centre Hotel London. Z1
Seminex Mar. 29—-Apr. 2. Imperial College London. HI

B6 Andry Montgomery Ltd. { 01-486 1951

E  Evan Steadman, Saffron Walden £ 0799 22612
HI Seminex Ltd., Tunbridge Wells { 0892 39664
K  Douglas Temple, Bournemouth £ 0202 20533
L1 World Trade Centre £ 01-488 2400

T  Trident, Tavistock { 0822 4671

V- SDL ¢ Dublin 763871

Z1 1PC Exhibitions, Sutton ¢ 01-643 8040
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What would you give an
Engineer interested in
learning about
mMiCroprocessors?

Our microprocessor
COUrse...

gives you this fully assembled micro- The course is completely self-contained, and not linked to

processor development system. Itis iust any broadcasts, correspondence tuition, seminars or residential
. courses. You work at home in your own time and at your own pace

. c9mp°nem i s to complete the course. At £395 the course offers you the
practical, hon!e-study perfect opportunity to gain practical
course for engineers. microprocessor experience.
Send the coupon for further details —
no stamp needed. Or phone 0908 79058
(24 hour answer
service)

The course
focuses on product
design to give you a
thorough grounding in
the use of microprocessors
by taking you step-by-step
from customer specification to
final production design.

Without assuming any
detailed knowledge of
electronics or computing
on your part, the course
shows you how tg approach
system design, hardware and
software development, prototype
evaluation and final production.

As well as working through five
specially prepared books, and familiarising
yourself with a file of manufacturers’ data sheets
and brochures, you will carry out experiments
designed to give you valuable practical experience
with your microcomputer.

Complete with user manual and experiment books,
it interfaces with your own TV set and cassette recorder. !
You also get a prototype development board with such peripherals
as a small DC motor, temperature sensor, optodetector and loud-
speaker —which you learn to drive with the microcomputer.

Mol
/&9
= e 79
The OpenUniversity
The Open University, FREEPOST, P.O. Box 188, /11&2‘0"9\‘
Sherwood House, Milton Keynes, MK3 6HH 4:
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Pioneers

Viewed in the context of the general
economic climate, electronics has enjoyed
a remarkable year. But 1981 also saw the
passing of two pioneers who in different
ways furthered the growth of the industry.

P. A. G. H. Voigt did as much as any one
man could to popularise the concept of
high-fidelity sound reproduction in the
1930s. The Voigt corner horn loudspeaker
system was an outstanding achievement
and was not only uncanny in its sound
realism but had remarkable acoustic ef-
ficiency. So much so that at a Radiolympia
exhibition of the period, when each ex-
hibitor was allowed 100 milliwatts of audio
from a central amplifier, the sound volume
from Paul Voigt's exhibit was so markedly
louder that neighbouring stands com-
plained he must be cheating: In fact for
domestic use only three watts, obtained
from a single triode output valve, was more
than enough to deafen the listener.

Of course the Voigt corner horn would
hardly do in today’s small box-like rooms. It
was designed in and for a more spacious
age. The speaker itself was a massive unit
with a huge electromagnet which was
powered from the a.c. supply. And there
was a heavy concrete block at the base of
the horn unit. He also developed a moving
coil pick-up, probably the first ever, which
gave us, even with those old 78r.p.m. discs,
a glimpse of future fidelity yet to come.

Paul Voigt emigrated to Canada in 1950
where he died earlier this year at the age of
80. He started his career in audio in 1922
and retired in 1970.

Dr Trevor Lloyd Wadley, a South African
scientist and inventor, died in Natal at the
early age of 61. It was he who came to
England in the early 1950s canvassing a
new idea for a very stable communications
receiver. He visited all the major companies
and was told it was too complicated to
manufacture. Scraping the bottom of the
barrel he was introduced to a tiny company,
almost a back-street concern, who not only
showed interest but bought the licence to
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manufacture. The company was Racal
Engineering and the end result was the
world-beating RA 17 communications
receiver incorporating the principle of the
Wadley-Loop drift-cancelling circuit.

The rest is history. The RA 17 was the
breakthrough for the company which we
now know -as the Racal Electronics Group.
But Dr Wadley did more than help put
Racal on the ladder to success. He also in-
vented the Tellurometer, a radio-based dis-
tance measuring system for survey work.
Unlike the Wadley Loop which has now
been superseded by frequency synthesis,
the Tellurometer is still in production and
has earned a great deal of money over the
years for Plessey, the British licensee.

Wadley and Voigt both left their mark in
the history of electronics. Their passing, one
in South Africa, the other in Canada, re-
minds us that electronics as an applied
science knows no boundaries and grows
inexorably through cross-fertilisation of
brilliant minds.

Neston

Nothing more clearly showed up the
chaotic structural state of British trade un-
ionism than the establishment of Marconi’s
new factory at Neston. Looking at in-
dustries like printing and automobile
manufacture in which a multiplicity of
separate, often competing, unions are
involved, with consequent demarcation
disputes and frequent walk-outs, it seems
sensible to have all workers in a plant in a
common union.

In the case of Neston, which manufac-
tures torpedoes calling for a variety of
engineering disciplines, the workers could
not agree that any single existing union
could adequately represent the totality of
the workforce.

So, by popular vote, there will be no
union at all. Instead a works council of
workers and management.

This simple, almost obvious, solution has
been described as a new shop-floor in-
dustrial revolution. Or is it plain common
sense opting for concord rather than dis-
cord? This happened before Marconi was
awarded, subject to price negotiations, the
contract for the heavyweight torpedo for
the Royal Navy said to be worth £500
miflion.

Mercifully, the electronics industry has
always escaped the worst excesses of in-
dustrial relations. Of course it has every ad-
vantage. Continued growth generates none
of the bitterness of workers in stagnating or
declining industries. A forced redundancy in
electronics is not automatic relegation to
the ’scrap heap’. Unlike static industries
such as ship building or mining it is not
geographically limited and mobility is ac-
cepted as natural by the ambitious either
through promotion within a company or
change of employer.

In short, there is none of the rigidity of
the older industries. And there are almost
daily start-ups by small entrepreneurial
teams, fired by enthusiasm and who con-
stantly refresh the industry while, at the
same time, the pace of technological ad-
vance maintains interest and presents ever-
new challenges. The industrial climate of

electronics enjoying rude heaith en-
courages constructive co-operation to-
wards further success and this contagious
enthusiasm appears to work at all levels.

Expansion

1982 already looks a bumper year for ex-
pansion. Plessey, whose first quarter results
suggest £100 million pretax profit in the
year ahead, are to build a new Telecom-
munications Engineering Centre on their
site at Edge Lane, Liverpool. Six storeys
high, it will accommodate 700 engineering
personnel and will cost £2.5 million. The
production plant is also to receive invest-
ment in redesign and new equipment to fit
it to changing technology. All this confirms
Plessey commitment to Merseyside. As a
quid pro quo the workforce of some 4,000
is being asked to accept what Plessey
describes as ‘major changes in working
practices and productivity'.

Then there's Mitel who, before their
100,000sq. ft plant at Caldicot, South
Wales, was completed, have already
decided to triple the size and could be em-
ploying 2,000 people by the end of next
year. Mitel will be making ICs and thick film
microcircuits as well as assembling PABX
microprocessor controlled telephone ex-
changes one of which, re-engineered to UK
standards, .is being promoted by British
Telecom under the name Regent.

Systime, making microcomputers on a
site on the outskirts of Leeds, has a planned
£46 million investment which initially
should create some 450 jobs with further
phases over three years taking the total up
to a possible 1,000.

These investments top up Motorola's
£60m, NEC's £40 million and H-P's £12
million mentioned in this column last
month. Not a bad score in just two months
and reflecting confidence in the future.

Exports, too, remain lively. Marconi
Marine, in a depressed shipping market, are
to provide all the communications equip-
ment for eight deep sea cargo vessels for
Pakistan being built at the Gdansk yards in
Poland. And Thorn Consumer Electronics
has won a £2 million order for Ferguson TX
colour TV kits for assembly in Greece. Cable
& Wireless has also been active in Greece,
winning a £4 million contract for com-
munications equipment.

The defence market continues buoyant
both at home and overseas. Thus we note
an order for £2.5 million worth of elec-
tronic warfare equipment from the Argen-
tine Navy for’ Racal-Decca Defence
Systems, while sister company Racal-
Decca Marine Radar has contracted for
£0-5 million worth of radar to the Swedish
Navy. And Racal-Decca Survey has a £5
million order from the Royal Navy for elec-
tronic positioning systems for mine-hunting
operations.

In avionics, companies such as Plessey,
Ferranti and Smiths should have a good
share in the big British Aerospace/McDon-
nell Douglas deal for the Anglo-US AV-8B
advanced Harrier jump-jet which in total
could top £1 billion over five years. Goad
news, too, from British Aerospace in its
first year of de-nationalisation achieving
record turnover and profits.
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HE problem with many small. self-contained electronic

games is that they are too easily beaten, or their interest
and entertainment value seems: to diminish rather rapidly
after an initial enthusiasm! Computer based games gain in
sophistication, but are often too large, complex or expensive
to be a realistic proposition. However, in between these two
extremes comes SPACE EVADERS! Simple enough to be
built with standard CMOS logic devices in a small portable
case, but difficult and frustrating enough when played to
keep you occupied for hours.

As in the case of many other ‘Space games’, EVADERS is

a battle between alien and human, the latter using missiles

to defend himself against the former. The alien flies along
from left to right, over and over again, dipping downwards
towards the missile base on each pass. The missile is
launched initially from a position very close to the alien’'s
path. After launching, the missile moves slowly upwards
with a ‘bleep’ noise. If it hits the alien, there is an explosion
sound effect, and the missile jumps back one position, i.e.
one step further away from the alien. ‘Hitting’ is achieved by
having the missile arrive in the way of the alien’s flight path
just as the alien gets there. If the missile misses, it returns to
its previous starting position. Gradually, as more and more
hits are scored on the alien, the missile moves further away
from the alien’s path until a successful hit from the most dis-
tant missile base wins the game; the alien stops dead and a
dull drone can be heard. The number of missiles fired is
counted and displayed on a numerical readout in order that
scores can be readily compared.

et —————
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DIFFICULTIES!

On every fourth pass of the alien over the missile base it
drops a bomb (which makes a ‘dull bleep’ sound) on the mis-
sile. This terminates any missile attack that is currently
under way, and moves the missile one position back towards
the alien flight path, i.e. away from that final winning posi-
tion! The alien and missile speeds are independently ad-
justable; the missile normally travels fairly slowly, so the
game becomes more difficult the further its starting position
is from the alien. As if that wasn’t enough, the really nasty
part of the game, and the reason why it's a space EVADER,
‘is that the alien doesn’t fly at a constant rate, but at random!
There is a subtle amount of speeding up and slowing down
(even stopping dead sometimes) from the normal set speed.
Hence the ‘frustration’ aspect of the game, because just as a
missile is right on course for him, he can jump past it, or
even stop in his tracks, and it misses again!

EN ore DECADE
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Fig. 1. Block diagram
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Two 7-segment l.e.d. displays show the score, with the
alien and missiles being indicated by discrete l.e.d.s; mostly
red, but with the centre alien and top missile l.e.d.s being
green. (These are the ones that must be lit together at the
same time to score a hit.) The design principles for this pro-
ject have or will be covered in our Digital Design Techniques
series, so for greater detail on the design of the circuitry refer
to these articles. However, we can look now at the design of
the circuit in fairly general terms, with the assistance of the
block diagram shown in Fig. 1 and the circuit diagram shown
in Fig. 2.

CIRCUIT DESCRIPTION

The circuitry can be divided up into three different areas:
the control circuit, the scoring circuit, and the sound effects
circuit. Let's start by considering the control circuit, as this
comprises the main part of the project.

The alien’s path is indicated by a row of l.e.d.s, D5to D13,
which are lit sequentially by IC3, a decade counter which is
connected to reset itself at the end of each sequence. Hence,
the l.e.d.s give the impression of a continuously moving light.
The common cathodes of the l.e.d.s are taken to O volts via
TR3, which is turned on and off by the clock input signal to
IC3. Each l.e.d. is turned on for a short period, then off again,
and then a short time elapses before the next Le.d. lights,
giving the impression of the alien ‘jumping along'.

TR1, TR2 and IC1 form a random noise generator, fully
described in this month’'s Digital Design Techniques. The
random noise signal feeds the ‘D’ input of D-type flip-flop
IC2a, which is clocked by the very low frequency oscillator
formed by IC13c and IC13d. At every positive clock transi-
tion the logic state of the random noise signal is fed to the Q
output, and depending on its state the Q output may, or may
not, change state. Because the Q output clocks IC3, this
gives the pseudo-randomness to the alien l.e.d. movement.
Some control of the alien’s speed can be given by VR1
(setting the oscillator frequency), since this determines the
rate at which the random noise is sampled.

The illumination of the missile l.e.d.s is considerably more
complicated than of the alien’s! Basically, they are controlied
by IC6, an up/down presettable binary counter, which has its
binary outputs decoded into decimal by IC7, and then uses
the inverter drivers of IC9 and IC10 to sink current from, and
illuminate, the l.e.d.s. IC6 is clocked by IC8 a 7555 CMOS
timer connected as a very low frequency oscillator, with fre-
qguency controlled by VR2. At each clock puise of IC8, the
counter 1C6 {which is hard wired to always count DOWN)
counts down by one, and hence illuminates the l.e.d.s in the
sequence, one at a time. Note that the highest count corres-
ponds to D25, i.e. the lowest l.e.d. in the missile chain. So,
as the counter counts down, the missile appears to move up-
wards towards the alien l.e.d.s. TR4 gates the l.e.d.s on and
off in a similar way to TR3 and the alien l.e.d.s. This not only
gives the impression of jumping of the l.e.d., but also (more
importantly) makes it much more difficult to hit the alien!

The alien is ‘hit’ when output pin 10 of IC3 (the alien’s
green l.e.d.) is at logic 1 at the same time as D18 is lit {the
missile’'s green l.e.d.). This condition is detected by IC14c,
the output of which is then enabled by IC12b from IC8; this
ensures that the alien can only be hit when the missile l.e.d.
is actually illuminated. The output of IC12b is inverted, then
passes through IC14b and is inverted again by IC10d (we'll
look at the action of IC14b pin 6 tater), which provides the
clock to IC5, another presettable up/down counter. IC5 is
used to determine the starting position for the missile which,
of course, advances by one for every alien hit, but decreases
by one for every bomb dropped. For the moment let's
assume that the up/down control pin 10 is at logic 1 (i.e.

24

count up) and hence as soon as an alien is hit, IC5 counts up
by one. The outputs of IC5 feed into the preset inputs of IC6,
and the IC6 ouputs are forced to this preset condition when
the missile ‘run’ is completed; IC7 pin 3 (the last decoded
output of 1IC6) goes to logic 1, which feeds via IC12c¢ to the
pulse deriving network of C7, D14 and R25, then via IC14d
to the pulse stretching network of D17, C14 and R30, and
then to the preset enable pin 1 of IC6. So, when the missile
has finished moving towards the alien, it moves to a position
determined by IC5. For every alien hit the 1C5 count in-
creases by one, so each time the missile hits the alien it
jumps back one position before starting its next run.

A missile is fired at the alien by pressing S2, a simple
push-to-make switch, contact de-bounced by R26 and C9.
This logic signal passes to the pulse deriving network of
R24, D15 and C8 via IC11b, and then to the cross-coupled
latch (or ‘bistable’) formed by IC11c and IC11d. This causes
IC11c pin 10 to go to logic 1, forcing 1C8 pin 4 (the reset
pin) to go high, which enables IC8 and allows the missile to
start ‘moving’. As mentioned above, at the end of the mis-
sile’s run IC7 pin 3 goes to logic 1 which then passes via
IC12c to the pulse deriving network of C7, D14 and R25.
This causes the latch to be set into the opposite state, i.e.
IC11 pin 10 goes to logic O, which resets IC8 and stops the
missile from moving forwards towards the alien.

THE BOMB

At every fourth pass of the alien over the missile base it
drops the bomb. IC3 pin 10 is the output which is at logic 1
when the alien is in its central position, so this is passed
through IC4b and IC4a, both connected as divide-by-two cir-
cuits. Hence, pin 1 of IC4a goes to logic 1 for every four out-
put pulses from IC3 pin 10. C5, D3 and R20 form a pulse
deriving network to illuminate the bomb lL.e.d., D4, via IC10e
and R21. C4, R19 and D2 form a similar network with a
much shorter time period, the pulse from which passes to
IC12¢ and IC13b. Via IC12c it stops the missile and presets
IC6 in exactly the same way as IC7 pin 3 going to logic 1
does. Via IC13b it passes to IC14b, IC10d and then to the
clock of IC5 in the same way as a ‘hit signal’ does. Also, it
causes the up/down control to IC5 (pin 10) to go to logic O
via the pulse stretching network of D16, C10 and R27.
Since the pulse derived by C4, R19 and D2 is much shorter
in duration than the pulse stretched period of D16, C10 and
R27, the up/down control is still at logic O {(count down)
when the clock input goes back to logic 1, so IC5 counts
DOWN by one, moving the missile one position nearer the
alien because of the preset enable pulse applied to IC6. Note
that these timing delays have to be introduced between the
up/down control and the clock to avoid hazards being
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COMPONENTS . ..

D5, D6, D7, D8, D10,

D11,D12,D13,D19,
D20, D21, D22, D23,

D24, D25
D9, D18
Displays X1, X2

red L.e.d. {O-125in) {15 off)
green Le.d. {0-125in) (2 off)
common cathode red .e.d. 7-
segment display (2 off) 0-3in

Resistors
R1,R44 270k (2 off}
R2 2k7
R3,R5, R20,R22,R26, R48 1MO (6 off)
R4 3k3
R6, R7, R8, R40 33k {4 off}
R9,R19, R29, R39, R42, R47 10k (6 off)
R10,R11,R12,R13,R15,R16,R17,

R18,R32, R33, R34, R35, R36,

R37,R38 1k0 {15 off)
R14,R21,R31 680 (3 off)
R23, R25, R28, R41, R45 100k (5 off}
R24, R27, R30 150k (3 off)
R43 47k
R46 680k

R49, R50, R51, R52, R53, R54, R55,
R56, R57, R68, R59, R60, R61, R62 1k8 (14 off)
All resistors 4 or } watt 5% carbon

Potentiometers
VR1 1MQO lin
VR2 100k lin

Capacitors
C1,C4,C10,C14,C15
C2,C5,C6,C8,C9, C20,

10n polyester {5 off)

C21,C22 100n polyester (8 off)
C3,C13 10u 25V electrolytic (2 off)
C7 3n3 ceramic
cin 100n 30V disc ceramic
c12 680u 16V electrolytic
C16 2p2 35V tantalum bead
c17 1n ceramic
c18 22u 25V electrolytic
C19 1p 35V tantalum bead
C23 330n polyester

Semiconductors
D1 1N4002
D2,D03,D14,D15, D16,

D17,D26, D27, D28,

D29 1N4148 {10 off)

D4 yellow t.e.d. (0-125in}

.

Maplin type 4 {(FR38R)
TR1 BC109
TR2, TR3 BC184L (2 off)
TR4 BC214L
IC1 741 {8 pin}
IC2,1C4 4013 CMOS dual D-type flip-
flop (2 off)
IC3 4017 CMOS decade counter
IC5, IC6 4029 CMOS presettable
binaryup/downcounter{2 off} |
1C7 4028 CMOS BCD to decimal
decoder
IC8 ICM 7555 CMOS timer
1C9,iC10 4049 CMOS HEX inverter/

buffer {2 off)

IC11,1C13,1C14,1C18 4011 CMOS quad NAND

gate (4 off)

1C12,1C20 4001 CMOS guad NOR gate
(2 off)

1IC15 4518 CMOS dual BCD
counter

1C16,1C17 4511 CMOS 7-segment latch/
decoder/driver (2 off}

iC19 4093 CMOS quad Schmitt
NAND gate

Miscellaneous

1 off TOKO PB 2720 PIEZO SOUNDER (available from
AMBIT)

1 off each p.c.b.

S$1-—-Double pole miniature toggle switch

52, S3—Momentary pushbutton switches (2 off}

2 off battery holders with connecting leads {each 4 x
HPT)

1 off Global Speciaities ‘DESIGN MATE' case DMC—1

1 piece of red tinted gelatine or perspex {see text}

2 off suitable knobs for the two potentiometers, mounting
pillars, screws, etc., for the p.c.b.s.

(6BA threaded pillars are suggested) ’

Sticky fixers.

created; this was covered extensively in this month’s Digital
Design Techniques article.

If the missile is already at the nearest starting position it
can get to the alien (D19 is lit) then we don’t want to move it
at all when a bomb is dropped. IC12d detects this condition,
which corresponds to a binary count of 0011. The output of
IC12d is inverted, and then disables IC13b, preventing any
counting down of IC5.

WINNING AND RESETTING

When you‘ve finally moved the missile to its bottom l.e.d.
position, D25, and then subsequently hit the alien from this
position, the game is won: The output of IC5 becomes binary
number 1010, which is detected by IC11a. The output of
1C11a disables the “FIRE"” switch S2 via IC11b and stops
the alien by disabling the oscillator formed by 1C13d and
IC13c.

Power-on reset is provided by C13, R29 and IC12a.
Manual reset, via S3, can also be applied in the. same way.
The reset pulse out of IC12a pin 3 is inverted by IC10a and
used to reset the two flip-flops of IC4, and to preset enable
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IC5, the preset inputs of which are connected to give a
binary count of 0011; this corresponds to the missile l.e.d.
D19 being lit, and is the starting condition for the game. The
reset pulse also passes through IC14d and the pulse
stretching network, then to the preset enable pin of IC6, and
hence the whole system is set up to start a new game.

SCORING

The scoring circuit comprises the two 7-segment displays,
IC15, IC16, IC17, IC18c and IC18d. IC15 is a dual BCD
counter, with asynchronous cascading between the two
halves being arranged by detecting the 1001 output of the
first counter (i.e. the number 9) with IC18c, then when this
count changes to 1010, pin 10 of IC18c goes back to logic
1, so via the pulse deriving network of C17, D26'and R43
and inverter IC18d, this is used to clock the second counter
which is arranged to trigger a negative edge. IC16 and IC17
are 7-segment latch/decoder/drivers, although in this ap-
plication the latching facility is not used. The BCD inputs are
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converted to 7-segment output codes {on pins 9 to 15)
which drive the displays via current limiting resistors. The
two counters are reset by the control circuit’s reset pulse,
and the first counter is clocked by the output of the latch for-
med by IC11¢c and IC11d. (Because of the latching action
this point is completely bounce free; the output of IC11b
pin 4 would not be as bounce free, and could give false
counting, so was not used even though it might seem to be a
more likely point to take the scoring from.)

SOUND EFFECTS

The raucous noises generated by this game can all be
blamed on the TOKO sounder used! This is a cheap piezo
loudspeaker which can be driven directly from a CMOS gate
(it has a very high impedance) yet gives relatively high sound
levels. The alien hit explosion sound is generated by gating
on the noise output of IC1 by the ‘hit signal’ pulse stretched
by D29, R48 and C23. (IC20a is included to prevent any
problems caused by feeding the 'hit signal’ directly into the
pulse stretching network.)

Every movement of the missile is indicated by deriving a
short pulse from the output of IC8 using the network of C21,
D28 and R46 {and via IC19c), and using this to gate on and
off a medium frequency audio oscillator formed by 1C19a,
R47 and C22. This gives out a short ‘squeak’ for each missile
movement. The circuit is disabled, though, whenever the
bomb is dropped or an overall win occurs, to allow these
other sounds to take precedence, via IC19c¢ pin 9.

The bomb and overall win sounds are both the same low
frequency audio tone generated by IC19b, with R45 and
C20. The oscillator is gated on and off via a pulse stretcher
circuit formed by D27, C19 and R44. In the case of a bomb
dropping only a short tone is heard, but in the case of an
overall win the tone is continuous until the game is reset or
switched off. IC18a and IC20c¢ serve merely to combine the
various effects and feed them to the sounder.

Finally, D1 provides protection against incorrect connec-
tion of the batteries, and C11, C12 and C18 decouple the
power supplies to help stop transients from affecting circuit
operation. Note that a high battery voltage is needed for the
unit {12 volts) in order that a satisfactory noise voltage can
be obtained from the reverse biasing of the TR1 junction.
Although a 9 volt battery could be used, it would require
special selection of TR1 to find a transistor with a par-
ticularly high noise volitage. If preferred, a simple mains
power supply could be added, either squeezed directly into
the unit or as a separate ‘battery eliminator’. Part 2 of the
Digital Design Technigues series (September ‘81) showed a
suitable circuit; any voltage from 12 to 15 volts will work
very well indeed. Whatever power supply is being used,
make sure that it never exceeds 15 volts under any cir-
cumstances, or change C12 to a 25 volt type and make sure
that the supply never éxceeds 18 volts.

CONSTRUCTION

The components should be soldered to the p.c.b.s as
shown in Figs. 4 and 6. Leave the integrated circuits until
last, don’t touch their pins with your hands, and use an
earthed soldering iron. The l.e.d.s and displays sit well up off
the p.c.b. surface, not flat down, and should be adjusted in
height off the board to suit the spacers and fixings used. The
displays will be visible through a ‘window’ in the case, and
the l.e.d.s will fit directly through holes in the front panel.
The piezo sounder should be fixed to its p.c.b. using short
wire links fixed through its mounting holes. (Flying leads
connect it to the other p.c.b.)

The two p.c.b.s should be wired together using ribbon
cable, jumper strip, or just discrete wire links as preferred.
Join point A to A, B to B etc. The battery holder connectors,
potentiomieters, and switches can also be wired up at this
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point using adequate lengths of flexible stranded wire. (A
spare pin on the power switch S1 can be used to anchor this
joint between the two battery holder connector wires.) The
case should be drilled to take the switches, pots, mounting
pillars for the p.c.b., the l.e.d.s and a rectangular cutout
should be made to allow viewing of the ‘score’ displays. This
cutout should have a piece of red tinted plastic or perspex
glued behind it to improve visibility and contrast of the 7-
segment displays. Note that the l.e.d. holes must be AC-
CURATELY drilled to match the positioning of the l.e.d.s on
the p.c.b.; it is easy to damage l.e.d.s by too much bending of
their legs, so be careful |

Lettering and symbols should then be applied to the case.
The p.c.b.s, joined together and with pillars fitted, should be
offered up to the case, screwed in, and the switches and
pots added. The battery holders should be fixed to a suitable
position in the case using ‘sticky fixers".

The SPACE EVADERS game is now finished. if.it seems
that the noise . source is not operational (no logic level
changes at 1C2a pin 5) try changing TR1, or lowering the
value of R4 to 1kO, and make sure that the supply voltage is
as high as it is supposed to be. If no l.e.d.s come on at all, it
is possible that they've all been inserted into the p.c.b. the
wrong way round, so check this before proceeding. To test
the action of the game, it is usually best to set the alien
speed to minimum, and the missile speed to the maximum.

There are many potential changes, modifications, and
variations possible on the basic theme of this game.
Naturally the more complex it becomes, the more likely it is
that a dedicated microprocessor would prove easier to use
than discrete logic. However, at the level shown it is fairly
easy and economical to build, and the alien seems to be suf-
ficiently difficult to beat that even die-hard enthusiasts of
‘that other” alien space game find it an absorbing deviation!

Build a pair of DALESFORD D speakers

The Dalesford D has enjoyed consistently good reviews and
is acknowledged to be one of the best compact loudspeakers
available. It is now offered in kit form at a considerable saving
over the assembled speaker.

The kit includes compliete and finished cabinets, grille foam,
wadding, drive units, crossovers, etc. — everything, in fact, to
make a pair of excellent compact loudspeakers.

Suitable for amplifiers of 20 - 70 watts

Size: 340x220x265mm. Finish: Walnut/black foam.
Price: £69.95 VAT per pair plus carriage £3.95 inc.

A WILMSLEW. B
« A‘{j m l m 0625 529599

The firm for Sp.m
35/39 Church Street, Wilmsiow, Cheshire SK9 1AS

Lightning service on telephoned credit card orders! E—mi\)
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Multimeter

KIT

EI9-95

ASSEIMIBLED

£25°99

INCLUDING V.AT. POSTAGE & PACKING

The DP2010 is a development of the DP200 Mul-
timeter (featured in PE May 1981) aimed at giving
reasonable specification at remarkable value for
money. The instrument is available ready-assembled
and calibrated, or in kit form for home assembly. All
parts (except PP3 battery and test leads) are supplied
including clear assembly and calibration details. The
DP2010 features 6 functions and 21 measurement
ranges, with a high contrast 12.5mm l.c.d. readout for
extended battery life.

SPECIFICATION

FUNCTIONS: Volts (d.c.) 1mV-500V, 4 ranges; accuracy 1% +1
digit. Current (d.c.) 1uA-1000mA, 4 ranges; accuracy 1% +1
digit—5% *1 digit @ 1000mA. Volts (a.c.) 1mV-500V, 4 ranges;
accuracy 2% +5 digit. Current (a.c.) 1uA—1000mA, 4 ranges; ac-
curacy 2% +5 digit—7% +5 digit @ 1000mA. Resistance
1R-2000k, 4 ranges; accuracy 1% 1 digit. Diode Test 2V range;
accuracy 1% *1 digit. DISPLAY: 12.5 l.c.d.INPUT IMPEDANCE:
10MQ. BATTERY TYPE: PP3, 2mA typical consumption.
POLARITY INDICATION: Automatic. LOW BATTERY INDICATION:
Automatic. OVERRANGE INDICATION “1” at most signi-
ficant digit with other digits suppressed. INPUT TERMINALS:
Standard 4mm.

IMPORTANT NOTE: This is a genuine Special Offer,
and it is essential that all orders are accompanied by a
coupon {(or a copy) appearing on this page. This offer
ends strictly on 1.2.1982 (UK orders) and 1.3.1982
{(Overseas). The Special Offer prices including VAT &
p&p give big savings on the normal 1-off Lascar
prices.

For overseas orders £2.00 (Europe) or £5-00 (all
other areas) must be added to cover Air Mail Delivery.
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——-------—--1
To: Lascar Electronics Ltd., Unit 1, Thomasin
Rd., Burnt Mills, Basildon, Essex SS13 1LH.|
Tel. 0268 727383

Please sepd me ........... DP2010(s) @ £23-95 each I
....... DP2010 Kit(s) @ £19-95 each l
| enclose P.O./Cheque/Access NO ...........coouveeienn.

VAlue ... ..on e oo - Plonte oottt DELEEE. - - - - - - PLLEEL L l
Make cheques payable Lascar Electronics Ltd. l
N T T e e 0000 ™ o0 0 0gn e ™ - 00000 l
70 [o [ 11T RN R, 5553500030 6o 0 bacaaio oo 5000 o o I

Please allow 21 days for delivery
OFFER CLOSES 1st FEBI}UARY 1982

From: Lascar Electronics Ltd., Unit 1, Thomasin .Rd.,
Burnt Mills, Basildon, Essex SS13 1LH. |

Tel. 0268 727383
- S D D D S S S e ..

29



Car Gomputer...

P. MacFarlane

HIS computer (shown actual size below) is able to

provide the following digital information in either imperial
or metric units.

Current or average speed and m.p.g., distance travelled,
remaining distance possible on fuel left, average speed
needed for remaining distance to meet an arrival time,
acceleration and deceleration times between any two preset
speeds, fuel used during acceleration, average m.p.g. during
acceleration, distance covered including standard distance
times and fuel used and provides instant and average fuel
costs.

MODES OF OPERATION

There are three basic modes of operation:

Indicating mode. This is used to display such things as
current or average speed, or distance travelled.

Remainder mode. The unit can perform simple calcula-
tions such as remaining distance, remaining distance pos-
sible on the amount of fuel left, average speed required for
the remainder of a journey in order to arrive in the time
allowed, and so on.

Start-stop or programmed mode. This is used for
acceleration timing and the like.

There is also provision to drive a combination lock ignition
cut out which will be described later,

INDICATING MODE

To cause the unit to display one of the functions listed
above the buttons 1 to 5, simply press that button. 'Time' is
‘elapsed time’ not time of day, the latter would require the
unit to be on power even with the car engine off. This will
read out in hours and minutes up to 19 hours 53 minutes
and in decimal hours for longer times. The other functions
read over three ranges depending on the value. ‘Fuel Use’ is
either miles per gallon or litres per 100 kilometres.

Pressing ‘Average/Low’ causes the unit to read average
rather than instantaneous values if the function selected is
‘Speed’ or ‘Fuel Use’, and to read 1000 times the value if the
function is ‘Fuel’ or 'Distance’. When the function selected is
‘Time’, the unit reads in minutes and seconds or seconds and
tenths. The main use for the low operation is for reading the

=5 rues
Time Fuel Distance Speed Use

1® 2@ 3@

Reset Hold Run Remaining Enter

® 3@ °¢9 00

Start Stop F.Cal D.Cal

30

Part 1

low values obtained during start-stop operation. To indicate
low or average, a colon shows by the ‘function’ digit.

‘Reset’ sets the time, fuel and distance stores to zero and
introduces the averages.

‘Hold" causes the total and instantaneous stores to be
held at their current values and an ‘H’ to show in the func-
tion digit. It is still possible to change functions using keys 1
to 6 so the conditions at the moment the ‘Hold’ button was
pressed can be examined. ‘Run’ cancels ‘Hold’ and returns to
normal operation.

REMAINDER MODE

The ‘Remaining’ key can be used to calculate values
based on previously entered information as follows.

‘Remaining’ followed by ‘Time’, ‘Fuel’ or 'Distance’ causes
the value digits to read the entered quantity minus the
measured quantity. If a further key 1 to 3 is pressed,
the digits show the value of the first function based on the
remaining second and the ratio of the two. For example,
pressing ‘Remaining’, ‘Fuel’, ‘Distance’ gives the amount of
fuel required for the remaining distance assuming the same
average fuel use. ‘Remaining’, ‘Distance’, ‘Fuel’ is the dis-
tance possible with the remaining fuel and so on. The func-
tion digit always shows the units of the value digits. There
are nine such remaining calculations possible.

‘Remaining’, ‘Speed’ calculates remaining distance
divided by remaining time, which is the average speed now
required to complete the distance in the time allowed.
Similarly with remaining fuel use.

To revert to normal use, press ‘End’ followed by the func-
tion now required, or the function twice. The unit will per-
form the equivalent of pressing the 'End’ button eight
seconds after the last button was pressed, unless in the hold
condition.

The quantities required for a journey are entered into the
unit by pressing ‘Enter’, followed by the key for the function
to be entered (1 to 3), followed by the number, followed by
‘End’. Thus to enter 25 miles, press ‘Enter’, ‘Distance’, 2,
5, ., 5, 'End’. The 'End’ is needed to indicate that a subse-
quent key is not a number, but see previously about
automatic ‘End’.

Average
Low

4@ 5@ 6O

End

‘o O

P=GAR COMPUTER
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Numbers entered this way are not affected by ‘Reset’ or
changes in the totalising stores, so if the same journey is to
be done, the numbers need not be re-entered. To examine a
number press ‘Enter’, followed by the key for the quantity to
be examined. The previously entered number will now ap-
pear in the result digits and can be modified as before using
the number digits, or left the same by pressing ‘End’.

START-STOP MODE

The unit can be programmed to reset its stores when the
display reads a certain number and to go to the hoid condi-
tion at another number. Either number can be zero in which
case the unit will not reset until the display reads just above
zero or will not hold until the display becomes zero.

To enter the number the unit is required to reset at, press
‘Enter’, ‘Start’ (same as ‘Reset’}), followed by the number,
followed by ‘End’. Similarly the stop number can be entered
using ‘Stop’ (‘Hold’}). ‘Enter’, ‘Stop’ sets a start-stop request
flag in the unit, but the start-stop mode does not become ac-
tive until ‘Run’ is pressed, indicated by a ‘P’ in the function
digit. During start-stop operation the sample rate for instan-
taneous values is increased up to eight times per second.

Suppose it is required to test the acceleration of the car
from O to 50 miles per hour, the sequence is as follows.
Press ‘Enter’, ‘Start’, 0, ‘End’, 'Enter’, ‘Stop’, 5, 0, ‘End’. The
unit is then set to read ‘Speed’, the car driven to where the
test is to be carried out, stopped (for long enough for the dis-
play to go to zero), then ‘Run’ pressed. As soon as the car
starts moving the total stores will be reset to zero, and when
the speed exceeds 50 miles per hour, the unit will go to the
hold condition. Press ‘Time’, 'Low’ to see the acceleration
time, ‘Fuel’, ‘Low’ the amount of fuel used and so on. 'Speed’

shows the speed at which the unit stopped, which will be
just over 50. 'Speed’, ‘Average’ the average speed, and
so on.

This is a very good way to tune a car as the best com-
promise between performance and economy can be found
quite quickly. The setting for ignition timing that gives the
best performance also gives best economy, and up to a point
the richer the mixture the better the performance at the
expense of economy and vice-versa.

it is possible to start and stop on any function, thus a
standing § mile test can be done starting at zero and stop-
ping at 25, reading 'Distance’ (or stopping at 250 reading
‘Distance’ and ‘Low’). Make sure though that ‘Reset’ is
pressed before ‘Run’ when stationary. If starting and stop-
ping on a time, this time must be expressed in decimal
hours.

Pressing ‘Reset’ when in the start-stop mode will start the
unit without waiting for the start condition. Similarly the unit
can be stopped early by pressing ‘Hold’. Going to the hold
condition, manually or automatically, clears the start-stop
mode. To repeat a test using the same figures press ‘Enter’,
‘Stop, ‘End, 'Run’.

The start number can be greater than the stop number,
used, for example, for braking tests. The display must be
reading more than the start number when the ‘Run’ button is
pressed, and obviously the wheels must not skid.

It is interesting to repeat the distance tests accelerating
both fiercely and gently, work out the difference in time
taken and the difference in cost of fuel used, to obtain
cost/time and compare that with how much you feel your
time is worth to you.

‘F.Cal'’ and 'D.Cal’ are used for calibrating the unit for
metric or imperial use.
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Fig. 1. Circuit diagram of main board
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MAIN BOARD

-The circuit for this is based around a 8035L
microprocessor with a 2716 program store (Fig. 1). A
74LS373, IC3 is used to latch low order program store ad-
dresses for the ROM which on the 8035L are multiplexed
with the data bus. BO to B3 are also latched under the con-
trol of the WR signal in IC4, a 4035. This has exclusive OR
outputs for driving the l.c.d. direct.

The digit outputs for the display are in BCD form on lines
ABCD, muitiplexed under the control of strobes S1 to S4.
The strobes also drive the keyboard, organised as a 3 x 4
matrix, the sense lines being L1 to L3. Pull up resistors on
the strobes are necessary because the 8035L port lines have
a high impedance (50k) pull up on both inputs and outputs.
Without the resistors there would be insufficient current to
drive the keyboard lines.

The 8035L has an internal 64 x 8 data RAM which is
used for holding the various quantities which must not be
lost when the ignition is switched off. V44 line drives only this
RAM and is connected directly to the 5 volt regulator, IC6.
This regulator is powered from the car battery directly. The
rest of the circuit is powered via TR2 which is only on when
the ignition switch is on.

IC5 pins 9 and 8 and 5 and 6 ensure that a RESET signal
is applied to IC1 when the power is applied or removed. Pin
6 of IC1 is used to sense when power is about to fail.

The remainder of IC5 is organised as two Schmitt triggers
for the inputs from the sensors. C14 and C15 ensure that
there is maximum noise immunity when a threshold has just
been crossed.

DISPLAY BOARD

The display board circuit is shown in Fig. 2. Here the
7211A is a 4 digit l.c.d. driver and is fed with the multiplexed
data ABCD and the strobes directly. The l.c.d. decimal
points, results digits ‘1’ and function colon are driven directly
from the 4035.

Fig. 2. Display board circuit. Note that X1 overlays IC7

The keyboard is organised as a 3 x 4 matrix but is laid out
on the board as 2 x 6. It is also driven one strobe early
because the lines L1 to L3 are sampled at the end of a strobe
when the internal strobe information is for the next strobe.

There are two bulbs for backlighting the display on this
board.

The basic microcomputer comprises IC1, IC2 and IC3,
and could be used to drive other display/keyboard arrange-
ments, and with a different power supply/input arrangement.

POWER SUPPLY AND INPUT

Pin 26 of IC1 must be supplied with 5 + 0-5 volts con-
tinuously to retain the information in the RAM, at a current
of about 10 mA. When power is being applied or removed,
pin 4 of IC1 (RESET) should be low and preferably when
power is about to be removed pin 6 (INT) should be high.
This puts the processor in a known state, and ensures that
power will not fail half way through an addition for example.

The flow pulses are applied to pin 1 and the distance
pulses to pin 39, IC1. A 4-4336 19MHz crystal is needed as
in Fig. 1 for the timebase for the correct timing.

KEYBOARD/DISPLAY

The keyboard is matrix driven between strobe lines S1 to
S4 and keyboard input lines L1 to L3. Note that the strobe
lines are only capable of sourcing about 100pA without pull
up resistors.

In order to get correct letter outputs on the function digits
a code ‘B’ type decoder is needed for lines ABCD. There is a
small amount of interdigit blanking on the strobe lines which
will prevent ghosting when multiplex driving l.e.d. or fluores-
cent displays, but which may not be sufficient when driving
gas discharge displays. Strobe S1 is high when lines ABCD
have information for the least significant digit, through to
strobe S4, high for the function digit.

Other output information is present on lines BO to B7
when pin 10 of IC1 (WR) is low, as follows.
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Fig. 4. Component layout

BO Most significant "1’ digit on display

B1 199.9 decimal point

B2 19.99 decimal point

B3 Low/Average flag

B4 Remainder flag

gg Start-stop information

B7 Start-stop direction

These are active low. The start-stop direction flag is low if

the start number is greater than the stop number.

Bits B5 and B6 operate as follows.

B5=1,B6 =1 Not programmed mode.

B5 = 0, B6 = 1 Start-stop request—'Enter’, ‘Stop’
pressed, but not ‘Run’ yet.

B5 =0, B6 = 0 Start-stop active—'Run’ pressed from
start-stop request.

B5 =1, B6 =0 Started—unit has performed reset, dis-
play value is between start number and
stop number.

FLOW SENSOR

The unit requires approximately 20,000 pulses per litre of
fuel. The flow range in a motor car can be from 1 to 50 litres
per hour, and it is difficult to make a flow sensor to handie
this range. There are problems too with pulsations in the
flow.

The recommended sensor has been designed specifically
for this application and should be accurate to within 2 per
cent. It uses a small helical turbine running in precision bear-
ings, which is rotated by the flow, the rotation being sensed
optically. It is mounted together with its pulse reducing valve
in the fuel line between the fuel pump and the carburettor.
This sensor cannot be used with fuel injection or diesel
engines.
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DISTANCE SENSOR

The unit needs one pulse every 200mm or so, a sensor
giving one pulse per revolution of the prop shaft could be
used, or one giving 4 pulses per revolution of a half shaft.
The recommended sensor fits into the speedometer cable
giving 6 pulses per revolution. This is because of the dif-
ficulty of making a universal fitting for a drive shaft sensor,
and one fitting on the end of a speedometer cable could
necessitate a tight bend in the cable.

There are at least six different end formats for
speedometer cables as well, but | have only come across
two different inner cable sizes so far, both of which the sen-
sor will accommodate. To fit it requires that the outer cable
be cut at some point. A slotted disc inside the sensor rotates
with the inner cable, the rotation being sensed optically.

HOUSING

In order to keep the outside dimensions of the unit as
small as possible and to give a professional appearance to
the finished unit, a custom box has been designed.

CONSTRUCTION

The p.c. board layout for the display and keyboard is
shown in Fig. 3. Fig. 4 shows the component layout, the dis-
play is mounted above IC7, in the soldercon connectors.

Fit the three wire links first, then the switches, making
sure that they are close against the board. Now fit IC7 as in
Fig. 4, again pressed close to the board, and without a
socket. Cut the bottom row of legs of this i.c. close to the
board. Fit and solder the capacitor C16 and the soldercon
sockets for the display. Break off the backing strip from the
sockets. A small piece of white paper about 25mm/1in
square stuck to the middle of IC7 will improve the ap-
pearance of the display when back lit. Press the display into
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the sockets so that the front of it is 1 1mm from the front of
the board. Fit and solder the connecting wires on the cop-
per side of the board. These can be 40mm/1}in lengths
of 10/0-1 wire, or a 40mm length of 18 way 0-1in pitch rib-
bon cable.

Figs. 5 and 6 show the printed circuit layouts for the main
board. Fit a through pin in all top side pads and solder both
sides. The position of the components is shown in Fig. 7; it is
recommended that IC1 and IC2 be mounted in sockets.
Solder in the sockets, but do not fit IC1 or IC2 yet.

Fig. 8. Coils L1 to L3 con-
sist of five turns each of
kynar wire

+5Y YELLOW
OV BLUE
+12V RED RED +12v
BLUE o¥
YELLOW +5¥

L1 to L3 consists of five turns each of three lengths of
-25mm kynar wire wound around the ferrite core as shown
in Fig. 8. The core is held onto the board using a cable tie.

Fit IC6 and its heatsink (Fig. 9) last, an M3 x 8mm bolt
holding them to the board, with the nut and washer on the
component side. Fit the crystal (as far as the wires permit)
lying over IC1.

Fig. 9. Heatsink
for IC6. It is only
shown in outline
in Fig. 7

3-5mm DIA—\

Matenal 1-2mm {18SWG}

Aluminium ailoy
1Imm

Join the two boards together, again soldering the con-
necting wires to the copper side of the board. The wires con-
nect without crossing over. Fit the seven wires for the power
and sensors, thread through the sleeving, and if the unit is to
be mounted above the car dashboard, i.e. with the sloping
part of the box at the top, thread the cable through the big
hole in the board. Fit a cable tie approximately 75mm/3in
from the board.

The two bulbs are fitted through the holes in the display
board, from the component side, making sure that the metal
parts of them are not touching the metal bar passing through
IC7, and held in place with adhesive (e.g. ‘Superglue’). Con-
nect these to the main board with a twisted pair of wires
kept away from the main components.

TESTING

Apply power between the —ve and +ve wires (black and
red on board), 9 to 15 volts, and check that there is 5 volts
+ .25 between O volts (heatsink) and pin 26 of IC1 socket.
Now connect IGN (yellow) to the +ve supply and check that
there is 5 volts between O voits and pin 40 IC1 socket.
Remove the power, wait a minute or so for the capacitors to
discharge and plug in IC1 and IC2.

Apply power between —ve and +ve/IGN again, press the

PUSH BUTTDN
s ASSEMBLY

Fig. 10. Box/front
assembly
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‘End’ button (bottom right) on the keyboard, the ‘Run’ but-
ton, then some of the buttons 1 to 5 on the keyboard top
row and check that the function (leftmost) digit .of the dis-
play shows the key number 1 to 5.

MAIN ASSEMBLY

Refer to Fig. 10 for the positioning of the various compo-
nents that make up the box front. Remove the backing paper
from the switch label and fit it to the box front, making sure
that the holes line up and that it is the right way up. Use the
two plastic sprues from the box mouldings through button 6
and 7 holes to align the label, and once pressed down do not
attempt to move it. Fit the name label similarly.

The transparent window is fitted to the inside of the box
front using polystyrene cement or ‘Superglue’. Do not get
adhesive on the visible part of the window, it does not come
off! Fit the switch button assembly over its studs and melt
the studs down to hold it in place.

Thread the cable from the main p.c.b. through the hole in
the back of the box cover and pull through, sliding the p.c.b.
along the appropriate set of runners. These will grip the
board fairly tightly. Press the board home, making sure that
the board engages the slots at the back of the box cover, and
that the capacitor C9 is not pulled from the board by the
edge of the box.

Locate the holes in the display p.c.b. over the long studs in
the box front, and tucking the connecting wires under the
main p.c.b., hook the keyboard side lugs on the box front into
the slots in the cover. Press the display side lugs inwards to
fit into the cover and press the front into the cover so that
the lugs snap home.

COMPONENTS

Resistors
R1-R4 3k3 ({4 offf) R11,R16,R18 100k (3 off)
R5-R7 3k9(3offf R13 220
R8, R12 10k {2 offfy RIS 1k

R9,R10,R14 47k (30offi R17.R19 470k {2 off)

All resistors W 5% carbon film

Capacitors
Ct,C2 22p ceramic {2 off}
C16 10n ceramic
C5 2p2 electrolytic 16V
C7,c8,C10 10y electrolytic 16V (3 off)
c9 1000y eiectrolytic 16V
C3,C4,C6,C11,€12,C13 100n ceramic (6 off)
C14,C15 1n ceramic {2 off}
Semiconductors
D1 1N4001 1IC3 SN74LS373
D2 1N914 1IC4 4035
TR1 BC182 IC5 4069
TR2 BFY51 1C6 7805
iC1 8035L 1C7 7211A
IC2 2716
Miscellaneous

L1-L3 3 x 5 turns on T68-40 core, XL1 4:433619MHz
crystal, S1 to S12 AKS switch {12 off), X1 47-D9-FO3KG
display, LP1-LP2 14V 0-7W LES bulbs (2 off), 40 pin
DIL socket, 24 pin DIL socket, soldercon pins (40 off),
heatsink, p.c.b.s, through pins {34 off}, wire, cables etc.,
plastic box kit, speed sensor, flow sensor and valve, connec-
tor block, cable ties, various ‘plumbing’ parts as required.

A complete kit of parts is available from Pimac Systems
Ltd., 20 Bicomfield Road, Birmingham B13 9BY.

Price £89.50 which includes VAT plus postage and packing.

Next Month: Fitting the flow and speed sensors.
Installation, calibration and a description of the program
controlling the computer.
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Don’t take our word forit...

the reviews
say it all for us

We at Videotone are very confident that the Seoum

range offers excellent value, as equipment of such high
specification would normally be in a much higher price
bracket. This is basically what you might expect us to
say about our products, but don‘t just take our word

for it, read on.
The name of Videotone
certainly needs no

“ introduction, as their

popular range of loudspeakers, and
especially the remarkable show-
stopper in the shape of the Minimax
2, well and truly secured them an
established position in the hi-fi
scene a good many years back.
Since then a lot has happened and
today they offer a very wide range
of products among which are the
brand names of Coral and Seoum.

Coral is now a widely known
and respected name but Seoum,the
relative newcomer to the Video-
tone fold, has yet to fully make ixs
mark, but if the value-for-money
quality apparent in these three
products is anything to go by it
won't be long before it's an
established brand name too!

. Normally, any equipment sub-
mitted for review is used
thoroughly for a reasonable period,
but in the case of the Seoum
SA-4120 amplifier, ST-4120 tuner
and SC-4200 cassette deck, it has
been in constant daily use in excess
of four months and therefore well
and truly exposed to the glaring
light of day.

I've used it, my wife uses it
almost all day long, a friend
borrowed the amplifier for a disco
one night, the children inadvertent-
ly abused it, and it’s driven all
manner of different speakers, but
never for a second has the system

THE SCIENCE OF AUDIO

gone wrong or given anything but
pleasure,

The SA-4160 amplifier produces
sixty watts per channel into eight-
ohm speakers, both channels
driven, and boasts a generous range
of facilities. There are switchable
outputs for two pairs of speakers,
inputs for two cassette or tape
decks, microphone input, switching
for tone defeat, 20dB muting,
loudness, mono/stereo, subsonic
filter and the usual bass, treble,
balance, volume and selector con-
trols. Also, there’s the surprising
addition of a built-in head
amplifier for moving-coil cart-
ridges, peak level led power meters
and a green led which lights up
when the unit is switched on but
which changes to red in event of
a fault condition at the output
stage such as ashort circuit or the
use of loudspeakers of exception-
ally low impedance.

It’s certainly a very comprehen-
sive amplifier and omits nothing
worthwhile that | can think of at
the same time as it includes a lot |
hadn’t even thought about. And
the price . . . just £95 including
VAT!

Matching in style is the ST-4120
three-waveband tuner (vhf/fm,
long and medium wave} and this
again, proved very good as Gordon
King also found in his Audiolab
report last September. Reception
on the two am bands is quite

Um

® For further details of the Seoum range, or any

other Videotone products,

including CORAL

cartridges and MINIMAX 2 loudspeakers, send for

our latest brochure.

® \We welcome callers to our South l.ondon Show-

room for demonstrations.

® Enquiries and information
extension No. 32.

telephone: 01-690 8511,

® All products are only available direct or from
selected authorised dealers throughout the U.K.
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adequate using the unit’s fegrite-
rod aerial but stereo transmissions
on the vhf/fm band were judged

as being especially good and
decidedly better than that |’'ve had
from so-called up-market tuners
with a much higher price tag.
Particularly noticeable, using the
indoor ribbon aerial supplied, is the
very low level of background noisé
which brought about that startling
effect of a voice or music emerging
out of a near-inky black silence!

Facilities are adequate with
precise tuning on the vhf/fm band
being made particularly easy by
use of the clear led signal strength
and tuning indicators.

Aerial connections at the rear
of the unit make provigion for an
external am aerial, which must
prove superior, if long engugh, to
the ferrite rod, and 300-ohm
balanced and 75-ohm unbalanced
co-axial — the latter being favoured
in this country. Excellent value at
£69 including VATt

The Dolby-equipped SC-4200
cassette deck, replacing the earlier
SC-3200, again proved a rather
surprising package for just £85
inclusive of VAT, boasts features .
which normally call for a higher
price tag.

This review by Geoff Giles,

as’it appeared in the July ‘81 issue of Practical HiFi.

The system reviewed consis

stereo amplifier, ST4120 stereo tuner, and the SC4200

stereo cassette recorder.

VIDEOTONE

Post to: Videotone, Crofton Pa

I NAME

Firstly, the deck is metal-tape-
compatible. Secondly, it incorp-
orates peak reading led levél meters,
green up to 0dB and red thereafter.
Thirdly, it utilises one-touch logic
controls instead of the mechanical
type commonly found on most
lower priced decks and fourthly,
the output is variable as opposed
to being at a fixed nominal level.

A wide variety of quality
cassettes all worked well with the
deck but BASF's latest chrome
formulation, Chrome 11, proved
particularly noteworthy.

There is never enough space to
write all one wants to about a
system, and especially so if such
has generated genuine enthusiasm
as this one has so easily done, but
suffice it to say that in all
respects, | just cannot fault ,,
it. Highly recommended.

Geoff Giles

has been presented in full,

ted of: the SA4160, 60 watt

98 CROFTON PARK ROAD
LONDON SE4.

Send for our free brochure and
details of outlets in the U.K.

rk Road, London SE4. PE12

I ADDRESS
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_ NEXT IMONTIHL_

With video recorders now in widespread use many
people have the most expensive item required to
produce home video tapes; this black and white
camera provides the outstanding unit at a realistic
price. Since it can be supplied with power via the
coax link it is also well suited to remote
monitoring/security applications.

1t will connect directly to any standard u.h.f. TV
set or video recorder.

SEESE |\DECISION

B ELIMINATOR

INDECISION ELIMINATOR We would like to tell you that our Indecision
Eliminator is used by many heads of Government—we
would fike to tell you that but we can’‘t—yet! We think
this executive toy will catch on though, so why not
build one?

Plus... ¥ Page Pull-out
WHAT GB? Guide to Legal Rigs

With CB now legal we thought it would be a good idea to let you know Just what rigs
are available so we have collected details and photos of every legal rig we can find,
for both 27MHz and 934MHz, and put them all in this puli-out guide.

PE RANGER 27FM CB BASE STATION Part1

PRACTICAL
[ *""‘5’:"

i

J“r:‘ II

JANUARY ISSUE ON SALE FRIDAY DECEMBER 11th
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Digital Design

Techniques...

Tom Gaskell B.a.HONS)ELEC.ENG

Part 5 Advanced Sequential Circuits

AST month we looked at the principles of flip-flops,

dividing, counting and sequencing. This month we shall
take the principles further and look at more complex devices
and more sophisticated circuitry.

SHIFT REGISTERS

A ‘register’ is the term used for a collection of flip-flops,
often with associated gates, which can be used to store and
‘move around’ combinations of logic O’s and logic 1's. They
are used extensively in calculators, computers and
microprocessors where each piece of binary information
(logic O or logic 1) is known as a ‘BIT' (which stands for
Blnary Digit). Hence, a piece of circuitry consisting of 8 flip-
flops, and capable of giving eight logic outputs, might be
called an 8 bit register.

The most basic form of register is known as a ‘shift
register’; it has a clock input, a data input and a data output,
with logic O’s and 1's being ‘shifted’ through the flip-flops of
the register, one position per clock pulse, from the input to
the output pin. A basic 4 bit shift register based on D-type

an ot ane2 Qne3 anet
seTt § ser2 sEvs  SET.
S S
INPUT 0 aof—e<4o o o OUTPUT
|l
]
R R R R
RESET i . ]
cLock

Fig. 5.1. Basic 4 bit shift register

flip-flops is shown in Fig. 5.1. Whatever the logic state of the
input, after one clock pulse point Qn+1 will be at that state,
then after 2 clock pulses Qn+2 will be at that state, after 3
clock puises Qn+3 will be at that state, then after 4 clock
pulses the output (Qn+4) will be at that state; the logic state
of the input is being ‘shifted’ along the register. Hence,
whatever the state of the input, the output will go to that
state 4 clock pulses later. By changing the logic state of the
input prior to each clock pulse, the ‘contents’ of the register
can be adjusted at will. Note that the flip-flops must be edge
triggered, otherwise input changes would be transferred
directly to the output whenever the clock was at logic 1.

Fig. 5.1 represents a ‘Serial In-Serial Out’ device; ‘data’ is
represented by a series of logic changes at the input, one per
clock pulse and emerges as a series of logic changes at
the output 4 clock cycles later. This format of register is
abbreviated to SISO. It may be more convenient to us,
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however, to ‘fill up’ the register as required with 1's and O's,
then to look at the points Qn+1, Qn+2, Qn+3, and Qn+4
simultaneously. These give us a parallel set of data, because
although the 1's and O’'s were loaded into the register one at
a time, they can be fed out of the register simultaneously.
This is now a Serial In-Parallel Out register, or a SIPO.

Taking the concept even further, it is possible to use the
‘set’ inputs of the flip-flops to ‘preset’ a certain number of 1's
and O's into the register simultaneously; applying clock
pulses would then shift the 1's and O's out of the register
output pin one by one. It doesn't require a lot of imagination
to see that this is a PISO: Parallel In-Serial Out. The parallel
outputs Qn+1, Qn+2, Qn+3 and Qn+4 can also be used in
this instance, of course, in which case the device acts as a 4
bit or ‘Quad’ latch. For consistency we can refer to this as a
PIPO register: Parallel In-Parallel Out.

Other far more complex registers are available which are
often used in calculator and computer circuitry. For example,
the First In-Last Out register, in which the first bit coming
out of the register is the last bit that went in and vice-versa.
The more usual type of course is a ‘FIFO’: first in, first out.
Many shift registers are of considerable length (i.e. many
bits); up to 1024 is typical of the larger types. (These, for ob-
vious reasons, are only available in SISO form.) More
generally available types such as the CMOS 4006 have
several stages of shift register in them, mostly SISO but with.
several parallel ‘tappings’. Mention should also be made of
the CMOS 4035. This is a 4 bit serial or parallel in, serial or
parallel out device of great versatility and low cost, and can
perform many complex functions. One of its -most notable
features is that the first stage is a JK fiip-flop, with the K in-
put inverted. Hence, all the input functions of a JK flip-flop
can be utilised, or the J and K inputs can be connected
together and it will behave as a normal D-type device.

COMPLEX COUNTERS

Last month we looked at basic counters, both decade and
binary. There are, of course, much more advanced types of
counter, with many extra facilities and functions. Many have
decoding logic provided to count in special codes; often
these are used to count and directly drive numerical displays
such as the ‘7-segment’ |.e.d. displays used in the Disco Hat
project last month, or ‘liquid crystal’ displays. (We'll look at
the 7-segment code next month.) Others have built-in
latches, oscillators (less the capacitors and resistors) or even
two independent counters in the same i.c. package. The
4018 is a presettable divide-by-N counter, and is in essence
a cross between a shift register and a counter. It is a five
stage counter, with counting stages that can be preset by
parallel logic inputs, often known as ‘JAM’ inputs. The first
counter stage has a ‘data’ input, which can be fed from any
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of the outputs, via combinational gates if necessary, to set
the values of ‘N’. By this means, the output counts up to ‘N’,
then starts again from zero as a continuous process, with no
‘glitches’ or transients that might be produced when using a
simple self-resetting circuit. -

Finally, probably the most useful counter in the CMOS
range is the 4029; a presettable 4 stage up/down counter.
Presetting occurs in parallel, in a similar way to the 4018
mentioned above, and from this preset value the 4029 can
count upwards or downwards, and in one of two possible
codes, binary or BCD (binary coded decimal), which we shall
be looking at later in the series. Two of these counters are
used in the project this month, so a greater understanding
of the workings of this i.c. will be possible now. There are, of
course, even more complex counters than these; a frequency
counter instrument, for example, is often based on a single
i.c. for the majority of its functions, but these are far more
specialised in use and are usually fairly expensive when
compared with the normal 4000 series of CMOS i.c.’s and
most TTL series.

SYNCHRONOUS/ASYNCHRONOUS OPERATION
The term 'synchronous’ means that changes in a device or
circuit occur at the same time as the clock pulse.
Asynchronous is the opposite of this; changes in the circuit
can occur at any time, not necessarily related to the state of
the clock. In the case of the 4029 up/down counter, for ex-
ample, the preset 'JAM’ inputs can be fed into the counter
asynchronously, it doesn’t matter what state the clock is in
— the moment that the ‘preset enable’ pin is taken to logic
1, the counter outputs immediately change to these new

preset states.
j
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Fig. 5.2. Cascaded divide by two circuit

To see how this affects the design and the use of coun-
ters, let us look at the basic binary counter, as discussed last
month. In Fig. 5.2, when the clock input goes to logic 1 it
causes flip-flop 1 to change state. The change of state of this
flip-flop then clocks flip-flop 2. Due to propagation delays,
there is a finite time interval between the counter clock input
changing, and the clock input of flip-flop 2 changing. When
the state of the whole counter is such that the ‘D’ output
state changes, this change takes place a considerable time
after the counter clock input edge occurs: flip-flop 1
changes, which causes flip-flop 2 to change, which in turn

causes flip-flop 3 to change, finally causing flip-flop 4 to
change. These changes seem to ‘ripple’ through the counter
and since output ‘D’ changes some time after ‘A’ changes
and hence is not synchronous with the clock, this counter is
known as a ripple or asynchronous counter. Although the
delay is very short {(normally less than 1us) it does result in
invalid information being present at the counter output for a
short while, which potentially could be latched into registers
or other devices and result in serious mis-operation of the
system. We'll look in greater depth at this type of error a
little later on.

To avoid this ripple effect it is necessary to change the
state of all flip-flops simultaneously rather than in sequence.
Fig. 5.3 shows a simple synchronous counter. You will
remember that if the J and K inputs of a flip-flop are both
held at logic O, no change in the output state occurs when
the clock goes to logic 1. If J and K are both at logic 1, the
outputs reverse state when the clock goes to logic 1. Hence,
flip-flop 1 always reverses state; it is a simple divide-by-two
circuit. Assuming that the other outputs start from an initial
zero condition, then if the state of output A is 1 before a
clock pulse occurs, flip-flop 2 will change state as soon as
the clock pulse occurs, in turn changing output B. When
both A and B are 1 before a clock pulse, i.e. binary count
0011, then as soon as the clock pulse occurs, flip-flop 3
changes state, so output C goes to logic 1; but, A and B also
both change state (they go back to logic O) so the count
becomes 0100, and so on.

The extra complexity and greater cost of synchronous
counters is not always needed although both asynchronous
and synchronous devices are readily available in both CMOS
and TTL families. Practically the only operational disadvan-
tage of synchronous circuits is that they tend to be less
tolerant of slowly changing or noisy clock inputs. In a ripple
counter all flip-flop clocks are derived successively from the
previous flip-flop, and this relatively slow propagation of
changes ensures that the correct logic changes all occur in
the correct order, whereas in the synchronous counter a very
slow or noisy clock edge may cause some flip-flops in the
device to be clocked before others, {due to manufacturing
tolerances in the CMOS threshold points) and this could lead
to incorrect operation. Hence, it is important to ensure fast
clean clock edges when driving synchronous circuitry.

CASCADING COUNTERS

The use of synchronous or asynchronous circuit designs
should also be considered when cascading counters.
‘Cascading’ is the term used to describe the joining together
of two or more counters to make a much larger counter in
total. This can sometimes be as simple as taking the last out-
put of one counter and feeding it into the clock input of
another counter, but is considerably complicated when
up/down counters are involved. Often, these i.c.’s have ‘carry
out’ and ‘carry in’ pins, to permit easy cascading.

A B ¢ 0
T o o
LOGIC 1 AB
- & ABC
&
J Ol J Q= —a ) J—l ]
! W L. L.
FLIP -FLOP 1 FLIP -FLOP 2 FLOP- FLOP 3 FLOP -FLOP 4
COUNTER
CLOCK
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Once again, data sheets and books should be consulted
for detailed applications of counters including asynchronous
and synchronous cascading where appropriate: there are far
too many different possibilities and circuits to go into here.
The discussion of synchronous versus asynchronous work-
ing, and the potential errors introduced into logic systems,
leads us naturally on to look at the whole aspect of errors in
sequential logic circuitry, these errors being collectively
known as ‘hazards’.

HAZARDS

Due to manufacturing variations and tolerances and to
physical limits on the speed of propagation of electric
signals, various delays and timing differences are always
present in logic circuitry. Outputs of gates change a finite
time after the input has changed; counter or latch outputs do
not all change simultaneously, etc. We can classify the ef-
fects and types of errors in circuit operation due to these
timing differences. A ‘hazard’ is an incorrect or invalid state
of a logic output and a ‘race’ is the time difference between
the changes of various outputs within the circuitry; hence,
some races cause hazards.

‘Transient Hazards' are caused by, and occur for the dura-
tion of, the delay between the input of a circuit changing and
its output changing. The error in the circuit operation is only
present during this propagation delay period, and hence it is
a short duration, or transient effect. However, if this tran-
sient hazard results in a permanent error in the following cir-
cuitry’s state (a flip-flop is reset, for example, when it should
not have been) then the error is termed a ‘Static Hazard'.
Timing differences between supposedly simultaneously
changing outputs of a circuit are known as ‘races’; the out-
put changes of a ripple counter are a good example of a race,
because, as already discussed, output changes do not occur
simultaneously, but in succession. If a race gives rise to a
permanent error {i.e. a static hazard) in the state of the
following circuitry, then it is known as a ‘Critical Race’. Any
other types of hazard all fall under the overall category

heading of ‘Race Hazards'.

There are forms of mathematics which can be used to
describe and manipulate the design of sequential circuits,
using similar (but more complex) types of ‘maps’ to those
used in 'Boolean Algebra’ as discussed in Part 1 of this
series. Unfortunately, they are very complicated indeed and
far too involved for us to look at even briefly. These
mathematical techniques have procedures for removing all
the above mentioned hazards or at worse reducing them to
transient effects only, but to avoid going deeply into- the
mathematics we shall have to be content with a rather more
intuitive, common sense approach to the problem.

TYPICAL PROBLEMS

Hazards are typically caused by trying to have too many
sequential circuit elements fed from the same single logic
change. A frequently seen design error is to have the same
control used to reset a flip-flop {or counter) as is used to
latch the output of that flip-flop {(or counter); in this case,
correct operation of the circuit is obviously dependent on the
latch being operated before the device is reset, not the other
way round. Similar problems can be encountered with
up/down counters; see Fig. 5.4. If the up/down control is at
logic 1 when the clock input goes to 1, the device counts up;
if the up/down is at logic O when the clock input goes to 1, it
counts down. If the same pulse is used for both the up/down
control and the clock, then depending on which delays in the
i.c. are greater, the counter could count down as shown in
Fig. 5.4a or up as in Fig. 5.4b. In practice it is usually found
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Fig. 5.4. Race hazards in an up/down counter

that the circuit will sometimes count up and sometimes
down. The effects are unpredictable. Note also that these
delays {and hence the timing errors) can be both internal to
the i.c. and external to it in the control logic and other sur-
rounding circuitry.

Another often seen design error is to have the input to a
flip-flop or other sequential i.c., dependent on the output of
the same i.c., often via an indirect path of combinational
gates. In some instances this is allowable; self re-setting of
counters, for example, and divide-by-two circuits as dis-
cussed last month. However, it is frequently the cause of
race hazards, and should be avoided in most cases. Finally,
be aware that some counters, shift registers, etc., give out
short transients on their outputs when in the process of be-
ing reset. Although these are only transient hazards, they
could become static if the following circuitry is not carefully
designed to allow for this effect. This is not usually a
problem, as most devices do not exhibit this fault, but it is
worth bearing in mind. TTL seems worse than CMOS in this
respect.

THE ELIMINATION OF HAZARDS

Generally speaking, the best way to design out hazards is
to ensure that only one change in a logic signal path hap-
pens at a time, or, if several supposedly simultaneous and
related changes occur, to arrange that the following circuitry
is not dependent on receiving ali its inputs at exactly the
same time. Often, extra gates or sequential devices have to
be added to isolate or avoid potential hazard situations.

There are several techniques employed to space apart
‘events’, or critical logic changes, in time. Fixed time delays
can be added to the relevant parts of the circuitry using
monostable timer i.c.s or simple resistor/capacitor networks
as already discussed in this series. The time delays
necessary are usually very short indeed, so small values of
capacitor and large values of resistor can be used (usually a
few hundred picofarads and a few hundred kilohms) which
places negligible loading on the outputs of CMOS logic,
causing no ‘glitch’ or transient problems. In fairly simple cir-
cuits, sufficient time delay can be added by passing the
offending logic signal through a few spare gates in series,
acting as inverters or buffers as required. The propagation
delay of most CMOS gates is between 20 and 100ns and
this is often sufficient to compensate for a slight timing error
elsewhere. The addition of gates in the signal path is the
technique usually empioyed within i.c.s to correct for time
delay errors and races, and remove potential hazards. In fact,
the only way in which some flip-flops, counters, and shift
registers can actually work at all is by utilising propagation
delays. In the basic binary counter shown in Fig. 5.2, the cir-
cuit action is based on there being a finite propagation delay
between each flip-flop’s D input state being clocked in, and
that flip-flop’s Q and Q outputs changing. If this delay did
not occur, the Q output could never be used to feed back to
the D input; the device would just sit in an indeterminate
state. The synchronous counter, Fig. 5.3, is similarly depen-
dent on propagation delays for its correct operation.
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It may be possible to avoid hazards by using both edges of
a pulse, instead of just one edge, often necessitating the
inversion of the edge of the incorrect polarity. Hence, one
event may be caused to occur by the O to 1 transition, and
the other event by the 1 to O transition, spacing them apart
by the width of the clock pulse, in a similar way to the two
pulses derived in the “PE Pulser” described earlier in the
series. Beware, though, that it is often bad practice to use
edges for implementing several functions simultaneously,
because (as mentioned in the case of synchronous counters)
different logic inputs can trigger at different points on the
waveform edge. In these instances it is wise to keep the
edge as fast and ‘clean’ (i.e. noise free) as possible.

If a number of events must be made to happen in a fixed
sequence, it may be necessary to add some form of sequen-
cer to control them. For example, a shift register or decimal
counter could be used, with each parallel output connected
to the relevant circuit to be controlled. Finally, one should
remember that most transient hazards are only a few
nanoseconds long, which is often too short to trigger logic
probes.

RANDOM PULSE GENERATION

We've been concerned untit now with the removal of
noise, transients, and other spurious effects from our logic
circuitry. There are, however, situations which actually re-
quire this type of logic change: random number generators!
These are often used in statistical work, for testing purposes,
or more usually in games and gambling machines!

In its simplest form, the generator can be a very fast runn-
ing oscillator (10 or 100kHz typically) gated on and off by a
pushbutton switch, and feeding a counter, as shown in Fig.
5.5. The frequency should be selected such that many com-
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Fig. 5.5. Simple random number generator

plete counter cycles occur in 0-1 seconds. By this means,
there is no way in which the person pressing the button can
pre-judge the value of the counter output. However, if a
second oscillator is being used to gate the first on and off,
patterns of output numbers will be seen to occur after a
time. A ‘pseudo-random’ number sequence can be
generated by feeding the counter from a clocked shift
register with various combinations of gates taking parallel
outputs of the register and feeding them back, suitably com-
bined, into the serial input. This technique will stil cause
repeats of patterns, although it can take many thousands of
counts before any repetitions are obvious. Finally, a ‘pure’
noise source can be used, such as the amplified noise
generated by the reverse biasing of a transistor junction.
Our project this month is Space Evaders on page 22.

NEXT MONTH

Next month we cover Numerical Systems — the various
codes and arithmetic used in digital electronics, and the driv-
ing of numerical displays.
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LTHOUGH the Genesis series of hydraulically powered
robots can be controlled by a simple bank of push-
button switches energising solenoid operated valves, it is
necessary to use an electronic control system with feedback
to take full advantage of the power and the versatility of
these machines. Feedback of positional information is a
feature included in these machines, which, although essen-
tial for reliable repeatability, is absent in the majority of all
other low cost machines, severely restricting their use as
emulators of the mainstream industrial robots. The block
diagram of the microprocessor based control system is
shown in Fig. 2.1.

MICROPROCESSOR UNIT

The heart of the system is the microprocessor unit which
performs the task of overseeing the complete system and
issuing control signals in response to arm positional data,
programmed-in commands, commands from the control box

PE

"ROBOTS

PART 2

. RICHARD BECKER - TiVI ORR

or information from an external computer. With its CMOS
memory it stores the positions of the arm and by using servo
techniques will instruct the robot to repeat the sequence of
tasks programmed in. Each of the arm and joint positions is
defined by an 8 bit word giving a resolution of 1 partin 256
(0-4%). Data is transferred to and from the interface board
by 8 bits in parallel whilst data is received from the control
box serially, permitting the use of a simple infra-red link to
be used for controlling the Genesis M101 mobile machine.
In the interests of standardisation, interfacing with an exter-
nal computer is via an RS232C serial interface with a range
of baud rates between 300 and 9600. Although this facility
is included, an external computer is by no means necessary
as the system’'s own processor and operating system
provides all the functions normally required.
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INTERFACE BOARD

Resistors
R1
R2
R3.R4,R7,R8,R12,
RS, R8, R10,R11,R21
R6
R13
R14
R15,R18
R16
R17
R19
R20
R22
R23,R24
R25
R26
R27
R28
R29
R30 A-E
R31 A-E
R32,R33 A-E
R34 A-E
R35, R36 A-E
R37 A-E
R38, R38, R42,

R43 A-E

R40 A-E
R41 A-E
R44 A-E
R45

[ COMPONENTS . ..

47

1k

10k (5 off}
100k {5 off)
110k

15k

100

220 (2 off)
2Q2

2k2

2k7

1k2

10

4k7 (2 off)
407

330

1025 2 Watt
18k

47k

10k 1% (5 off)
20k 1% (5 off}
100k 1% {10 off)
68k {5 off}
47k (10 off)
24k ({5 off)

100k {20 off)
390k (5 off}
150k (5 off}
22k (5 off)
12w

All resistors W 5% unless otherwise stated

Potentiometers
VR1 A-E
VR2 A-E

Capacitors
Ct,C2

C3,C4,C11,C29, C30,

C36
Cé
c7
cs
c9
cio
C5,C12-14,C20
C15-18
C19,C21,C22
C23-27
c28
C3t
C32-35
C37 A-E
C38-41 A-E
C42,C43 A-E

Transistors and Diodes

D1

D2

D3

D4

DS, D7, DBA-E, DSA-E
D6

TR1

TR2

470k preset (5 off)
100k preset (5 off}

16n (2 off)

10p/16V tant. {6 off)
470u/10V elect.

220n Siemens B32560
2200y/10V elect.

100n

100n

100u/16V elect. {5 off)
11/ 16V tant. (4 off)
4700p/16V elect. (3 off)
47n/50V disc cer. {5 off)
470p Piher ceramic
470n/35V

680p Piher ceramic {4 off)
47n B32560 (5 off)

151 B32560 (20 off)
33n B32560 {10 off}

1V2 Zener BAND GAP
2V7 BZY 88

10V BZY 88

5V6 BZY 88

1N4148 (12 off)
1N4002

BFY 51 (or 2N699)
BC182L

integrated Circuits

IC1 74LS123

IC2 7418132

IC3 74LS00

ica 741L.8175

IC5, IC7 a-e LM324N (6 off)

iC6 LM383

1C8 ICL 7660 CPA

iC9,IC10 7805 (1 Amp T0O220) {2 off)

iIC11-14 ULN2003 {4 off)

1C15-19 7418373 (5 off)

1C20 ADC 0804

1C21 40518
Miscellaneous

Printed circuit board RIFb

S1 SPST switch

Link-through 0-84mm dia. (approx. 200 off)
TV5 heatsink

1.25 QY heatsink (drilled for two T0220)
TB1 4-way screw terminal

PL2-PL6, PL8 10-way Molex p.c. pins (6 off)
PL7, PLY, PL10 5-way Molex p.c. pins {3 off)
SIP1, SIP2 SIP 1k networks {2 off}

SIP3 SIP 4k7 network

20-pin i.c. sockets {6 off)

16-pin i.c. sockets {3 off)

14-pin i.c. sockets {8 off)

8-pin i.c. socket

20mm p.c. mounting fuse holder

20mm 1-5A fuse

Constructor’'s Note

Compiete kit of parts for this project can be obtained from
Powertran Cybernetics, Portway Industrial Estate, Andover,
Hants SP10 3WN. { Andover (0264) 64455.

Prices are uas follows . . .

Genesis M101 4 axis model (excluding wheel base) £295.00
Genesis M101 5 axis model (excluding wheel base) £345.00
Genesis M101 wheel base £79.00
Genesis P101 4 axis model £450.00
Genesis P101 6 axis model £545.00
Genesis S101 4 axis model £355.00
Genesis S101 5 axis model £405.00

Position detector coil set for M101, S101 4 axis models £15.00
Position detector coil set for M101, S101 5 axis models £19.00
Position detector coil set for P101 4 axis model £15.00
Position detecitor coil set for P101 6 axis model £24.00
Position detector board for M101, S101 4, 5 axis models £6.50
Position detector board for PI0I 4, 6 axis models £7.50
Motor drive board for M 101 wheel base

(2 required per machine) £11.50
Control electronics for M1G1 (microprocessor board,

interface board, display board and mounting

bracket) £135.00
Processor box for S101, P101 (microprocessor board,

interface board, display board, power supply,

interface cables, conduit, cabinet) £175.00
Parts for RS232C interface {fits on microprocessor

board) £14.50
Hand held controller box for M 101 (includes

infra red transmitter and rechargeable battery) £47.00
Hand held controller box for S101 £33.00
Hand held controller box for P101 £33.50

All prices subject to 15% V.A.T.
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INTERFACE BOARD

This board produces the power supply rails for all the elec-
tronic units; it also generates a precision reference sine-
wave for the position detector units. it detects the position
feedback data and converts it to a d.c. voltage which is then
multiplexed into an ADC. This then delivers its data to the
microprocessor. All data into and out of the microprocessor
is held in latches on this board. The solenoid valves are
driven by Darlington power drivers which are themselves
driven by the latched data. This board together with the
microprocessor board fits on the rotating platform of the
M101, but for the bench mounting S101 and P101 there is
a separate cabinet which encloses the pair of them.

CIRCUIT OPERATION

Refer to interface board (Figs. 2.2 & 2.3). The power sup-
ply is relatively simple. Most of the electronics runs from
+5V which is obtained from two regulators IC13 and IC14.
The positive unregulated rail is used to power op. amps. and
some other devices, and is nominally +10 to +12V. A
negative rail is needed to power the op. amps. and so a d.c.
to d.c. converter is used (IC12). This delivers —7 to —9V at
about 40mA. This is quite a low current and so it is
necessary to use low power op. amps. (LM324 quad
devices).

Latches IC19 to IC23 latch data into and out of the
microprocessor section. Latches IC19 and IC20 send data to
the Darlington drivers which drive the solenoid valves (Fig.
2.6). The solencids need 600mA of current drive and so two
drivers are paralleled to provide enough drive. Because of
the high current, i.c. sockets are not used for these drivers.
The ULN2003 also has internal protection diodes to prevent
damage from back-e.m.f.s from the solenoids. The latches
can be turned on and off (tri-state outputs) so that the
solenoid drivers can be manually tested, i.e. tested without
the microprocessor.

The position detectors use a magnetic coupling principle
(Fig. 2.5) which avoids any electrical contacts on moving
parts. Two coils are wound on a tube that fits on the outside
of the non-ferrous hydraulic cylinder. A sine wave is fed to
the drive coil and it is detected on the pickup coil. The size of
the pickup signal depends on the magnetic coupling be-
tween the coils, which is dependent upon the position of the
steel actuator rod (see graph). The pickup signal is at-
tenuated by about 30dB relative to the drive signal and
changes by about 6dB at-the operating frequency of 100Hz.
Fast response in the system is ensured by the carefully
designed detector electronics which has a very short settling
time.

The reference oscillator is a state variable filter with
positive feedback {IC5). A low distortion sinewave {total har-
monic distortion of about 1%) is fed into a power amplifier
(ICB), which is used to drive the position detector coils. The
position detector electronics consist of a precision full-wave
rectifer, a notch filter and a lowpass filter, see Fig. 2.4. Half.
wave rectification can be seen at the junction of D2/R3.
Full-wave rectification occurs by mixing this signa! with the
original. The smoothed full wave rectified signal has a strong
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200Hz component and theoretically no 100Hz component.
The 200Hz component is attenuated by the notch filter and
it is then further filtered by a 50Hz lowpass filter. The last
stage of the detector is a variable gain stage with a variable
d.c. offset. The output voltage should be OV with the ac-
tuator extended, and +2-5V with it retracted. There are 5
detector circuits on the interface board, although only 4 are
used on the M101 and S101 robots, i.e. one for each move-
ment except the gripper where there is little advantage in
knowing how open its fingers are. The five detector output
voltages are multiplexed {IC25) into the micro-processor
controlled ADC {(Analog to Digital Converter), 1C24. Conver-
sion time is about 20 microseconds. IC1, 2, 3, 4 are used to
detect the incoming data from the manual control unit which
will be discussed in a future part.

NEXT MONTH: Display and Motor boards, plus mobile wheel
base.
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NOISES OFF

The trouble with noise reduction systems
like Dolby is that audio signals have to be
encoded before transmission or recording
for the technique to work. The principle em-
ployed relies on the pre-emphasis of high
frequency sounds before recording, and the
de-emphasis of those portions of the audio
spectrum during replay. Troublesome noise
sources introduced during the recording
and replay phase such as tape "hiss” are
not boosted during pre-emphasis but are
attenuated during de-emphasis with the
result that the high frequency noise “floor”
is dropped by up to 10dB for the Dolby B
system. All this is fine if signals are properly
encoded by means of pre-emphasis before
reproduction, but it cannot help at all in the
case of un-encoded signals such as most
radio broadcasts, records, and old tape
recordings.

A new technique called Dynamic Noise
Reduction (DNR}, while probably not
replacing Dolby where it can be most effec-
tively employed, in cassette systems for ex-
ample, offers the major advantage of being
completely independent of any sort of pre-
emphasis or encoding and therefore usable
with any kind of audio source—even old 78
records! This technique relies on the
phenomenon of auditory masking exploited
by the use of signal controlled bandwidth
reduction in the replay or receiving equip-
ment only.

Taking advantage of the fact that
aggregate noise output is proportional to
the bandwidth of the system, DNR acts to
reduce bandwidth or frequency response
when only low audio signal levels are pre-
sent, while increasing it to the maximum
possible during louder passages. While the
signal level is high, then no noise reduction
takes place in the DNR circuitry, but the
human ear can happily take care of these
situations unaided thanks to the auditory
masking of the lower level high frequency
noise components during loud passages.

Electronically, the audio signal is fed
through a low-pass filter with a variable
cut-off frequency: which is “"tuned”’
dynamically by the incoming signal level. To
ensure a well balanced response, it is
necessary to pass the incoming signal
through a high-pass filter with a 6dB per
octave slope and a —3dB point at about
6kHz before using this to generate the filter
control signal. This ensures that a loud low
frequency signal opens up the bandwidth
less than a loud high frequency signal.

National Semiconductor have produced
one chip that does the whole job, coded
LM1894. It contains two variable low-pass
filter sections (for stereo applications), a
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summing amplifier to combine the two
input signal channels, and a detector and
voltage to current converter to drive the
filters. All you need in addition to the
LM 1894 and its 14 pin plastic package are
a few resistors and capacitors, and maybe
a 19kHz filter coil if the circuit must handle
stereo broadcast signals.

(At the time of going to press, the
LM1894 is not available, as National are
considering the introduction of a licensing
system, similar to that presently being
operated by Dolby.—£d.)

CMOS REGS

Those Intersil whizz-kids who showed us
that CMOS wasn’t just a logic technology
have done it again. Their latest CMOS chip
is going to be very useful in very many ap-
plications, in fact now that | have seen the

spec. | can’t help wondering how we
managed to get by without it all these
years!

On offer are their ICL7663 and 7664
voltage regulators, but these regulators are
unique in: a) being made in CMQOS, and b)
having a standby current consumption of
just 4 microamps—maximum! The new
chips are ideal for battery powered instru-
ments that need stable supply rails, and
they can handle supply currents from only
1 microamp to a respectable 40 milliamps
over a voltage range adjustable from 1:6 to
16 volts with an input-output voltage dif-
ferential of only 50 millivolts.

You can even use these babies as
switches to save even more precious juice
during your system’s idle moments, a sim-
ple logic command is all you need to use
them as an on/off switch, just like on those
fancy l.c.d. calculators which turn them-
selves off when you ignore them for long
enough.

The ICL7663 handles positive voltages
and the 7664 negative voltages, and in
their 8 pin mini-dip packages they will only
set you back a pound or two, a bargain if
ever | saw one!

CORPORAL ZILOG?

You may remember me mentioning the
“Captain Zilog” comic strip character and
his heroic deeds among the index registers
of the Z800OO sixteen bit microprocessor.
Well the 16 bit race is now old hat, and
Zilog seem to have retired their hero on full
pay. Not that he was a complete success,
because it now seems that the Intel 8086
and the Motorola 68000 are selling rather
better than the Z8000, probably because
Intel were first and Motorola have
{arguably) the better chip.

B.W. Coles

Another possible reason for the lack-
lustre sales performance of the 28000,
despite the tremendous success of the
eight bit Z80, could be the lack of an "in
between"” processor to bridge the gap from
eight to full sixteen bit performance. intel
have their 8088 which is really an 8086 in-
side working with a multiplexed eight bit
bus outside to keep system costs low, and
Motorola have the 6809 which is rather like
a souped up 6800 with a lot of internal six-
teen bit operations which the earlier 6800

lacked.

Now Zilog are not an outfit to let the
grass grow under their feet, and to meet the
challenge they are about to introduce a new
device which could prove more popular
than either the 8088 or the 6809 since it
will build directly on their acknowledged
success with the Z80. The new chip will be
known as the Z800 (surprise surprise!) and
it will offer complete code compatibility
with the Z80 so that system upgrade will
be possible without rewriting software,
something which neither of the competitors
can claim. Despite its ability to run Z80
programs, the Z80 is a true 16 bit machine
internally with a very advanced perfor-
mance which will allow even old 280 stuff
to run three to five times faster, with even
better results available when new programs
are written to take full advantage of the 16
bit architecture and new opcodes.

The 2800 will also be available in two
basic versions. The first of these uses a
non-multiplexed eight bit bus compatible
with existing Z80 systems which offers a
very simple performance increase to es-
tablished Z80 users. When users are ready
for yet more power, they can switch to the
second version which has an 8088 type
multiplexed bus to make better use of its
sixteen bit architecture. After that gentle
rise in capability, ZBOO users are expected
to find the switch to full ZBOOO sixteen bit
designs a painless procedure!

All this is interesting of course, but all |
am waiting for is the new comic—featuring
Corporal Zilog no doubt!

WESTERN SUPPLIER

In last October's Semiconductor Update,
one of the featured devices was the WD55
from Western Digital. | mentioned that it
was available in this country from Jee
Distribution of Hayes, Middlesex. Now | am
informed that Jee do not stock the WD55,
but it is available from Pronto Electronic
Systems of liford, who are distributors for
Western Digital.
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17 /%, Electronic Ignition

pell )l 0 Inductive Discharge
IR ® Extended coil energy

storage circuit
® Contact breaker driven
® Three position changeover switch
® Over 65 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

Electronic Ignition

@ The brandieading system
on the market today

® Unique Reactive Discharge

® Combined Inductive and
Capacitive Discharge

@ Contact breaker driven

® Three position changeover switch

@ Over 130 components to assemble

@ Patented clip-to-coil fitting

@ Fits all 12v neg. earth vehicles
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Electronic Car Security System

® Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment

©® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ® Fits all 12V neg earth vehicles

@ Over 250 components to assemble

All EDA-SPARKRITE products and designs are fully covered by one or more World Patents. i
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BRANDLEADING ELECTRONICS

MAGIDICE

Electronic Dice

@ Not an auto item but great fun
for the family

@ Total random selection

@ Triggered by waving of hand
over dice

® Bleeps and flashes during a 4 second [}
tumble sequence

@ Throw displayed for 10 seconds

@ Auto display of 1ast throw 1 second in

@ Muting and Off switch on base

® Hours of continuous use from PP7 battery

® Over 100 components to assemble

@ Supplied in superb presentation gift box

TX2002

Electronic Ignition

©®.The ultimate system ® Switchable
contactless. ® Three position switch with
Aunxiliary back-up inductive circuit.

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Distrigutor triggerhead adaptors included.
@ Can also be triggered by existing contact breakers.
@ Die cast waterproof case with clip-to-coil fitting ® Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

v 32 ,-"'"\“'l .
| B

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791

VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. @ Visual and Audible alarms
warning of Excess Speed, Frost/ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independentlr or synchronously.
@ Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG & TRIP.
memories. 2,000 miles. 180 gallons. 100 hours. ® Fuil imperial
and Metric calibrations. ® Over 300 components to assemble.
A real challenge for the electronics enthusiast!
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Scientific and technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.

Find out why the HP 85/
is the professional
microcomputer at your
nearest Laskys store or

write to our Mail Order department for more details.
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RASKYS is the lorgest specialist Hi-Fi chain in Europe, in July 1980 they acquired M \<

Microdigital — an independent, specialist microcomputer store based in Liverpool M
Since then specialist microcomputer departments have been set up within selected
Laskys stores under the Microdigital name, these have now been renamed

Microcomputers ot bASKYS

The Professional Microcomputer Retailer
with 10} Outlets Nationwide & Mail Order

BIRMINGHAM

19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021-632 6303.

Manager: Peter Stallard. 300 yards from Bullring Centre.

BRISTOL

16/20 Penn Street, Bristol, BS1 3AN. Tel: 0272 20421,
Opening 16th October.

Between Holiday Inn and C & A
CHESTER

The Forum, Narthgate Street, Chestér, CH1 2BZ. Tel: 0244 317667.
Manager: Jeremy Ashcroft. Next to the Town Hall.

EDINBURGH
4 St. James Centre, Edinburgh, EH1 3SR Tel: 031-556 2914.

Manager: Calin Draper. East end of Princes Street, St. James Centre.

KINGSTON (0pening early 1982)
38/40 Eden Street, Kingston, KT1 1EP. Tel: 01-546 1271,
Opposite Main Post Office.

12/14 St. Mary's Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087.
Manager: Lesly Jucobs. Comner of Deansgate.

NOTTlNGHAM (Opening early 1982)
1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150,
Manager: Alister Hawkes.

Within Market Square, Exchange Buildings, Nottingham.

SHEFFIELD
58 Leopald Street, Sheffield, S1 2GZ. Tel: 0742 750971

Manager: Justin Rawles. Top of the Moor, opposite Town Hall.

LIVERPOOL

33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828
Manager: Mork Butler. Between the Town Hall and Magistrates Courts.

LONDON

42 Tottenham Court Road, London W1 9RD. Tel- 01-636 0845

Mail Order
Microdigital Limited, FREEPOST (No stamp required), Liverpool L2 uj
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SOACEWATCH

FRANK W. HYDE

THE SECOND SHUTTLE
MISSION

After the first and historic mission -of the
spacecraft Columbia there was widespread
excitement, and relief that the mission had
achieved its object. Naturally there was the
enthusiastic reaction and speculation that
there would be an immediate turnround
programme for a second mission. However,
after the first inspections and examination of
various items of a physical nature, some of the
data concerning the aerodynamics, coupled
with the new programme for the second and
perhaps vital trial, more time has been needed
before orders to proceed were forthcoming. By
the time you read this. history will have deter-
mined the way in which the programme will
proceed after the second mission.

The sophistication of the electronics in-
volved in space programmes is exterfsive and
much of the practice is well known to those
familiar with the art. Perhaps in some ways
many people have become somewhat blasé
about the whole business. Yet those engaged
directly or indirectly with the space
programme are still very conscious of the im-
_plications for the future. The public generally
have come to regard even Columbia as a
secondary matter to pop stars and football.
While many of those close to the matter do
regard such an attitude as heresy, the fact is
that the very attitude is in a way complimen-
tary. The main theme of any activity seems to
contain a large element of gladiatorial
stimulus. The fact that space activities are
commonplace and do not have great disasters,
takes from the matter the excitement required.
It is significant perhaps that this really is an
admission that modern technology is reliable.

The second mission of Columbia, with
USAF Colonel Joe H. Engle and Navy Cap-
tain Richard H. Truly, will be carrying out an
extensive survey of the many unknowns which
became evident in the first flight. There were
some unusual events noted on the first mission
with regard to aerodynamics. The two
Astronauts have been preparing certain plan-

ned manoeuvres by using the Singer Link
simulator. These relate to some complicated
supersonic and hypersonic techniques for re-
entry plans. The data obtained will provide in-
formation about the vehicle’s centre of gravity,
angles of attack and flight stability and perfor-
mance required by the differing characteristics
of the various payloads. It is clear already that
an important point in re-entry is manual con-
trol. Both.Astronauts will be very busy on this
trip for there are 19 groups of manoeuvres to
be made. Some of them allow intervals of only
20 seconds between sequences.

On the first mission the vehicle was quite
stable. Bank reversals were manually flown at
Mach 5 and Mach 2.8 but did not use manual
control; apart from that, until reaching an
altitude of 35.000 ft no manual control was
exercised. One of the reasons for this was that
at Mach 5 and Mach 2.8 there were stability
questions in those two areas. Mission 2 will
operate manual control slightly differently.
The Mach 5§ and Mach 2-8 manoeuvres will
be flown automatically because they were
found to be stable in practice. However the in-
itial bank manoeuvre will be initiated
somewhere about Mach 24 to 25 with manual
control and reach up to 80° bank at an
altitude of 260,000 ft. In this area more
precise control can be maintained manually
than could be achieved by automatic control.
It was in fact at this point on Mission 1 that a
roli oscillation that exceeded the expected
sideslip occurred.

The importance of the simulator in the
whole scheme of vehicle control is exemplified
in the remarks made by the first of the Shuttle’
crews. Both Young and Crippen have already
made reference to the fact by such remarks
which indicated that actual experience of re-
entry was helped enormously by the time
spent with the simulator. It is here perhaps
that tribute should be paid to such men as
Major Steven R. Nagel of the USAF who
specialises in shuttle re-entry issues. During
re-entry the incoming data is mainly from
dynamic pressure and velocity. Dynamic
pressure is most active above velocities of
Mach 22 at an altitude about 238,000 ft.
Below this the velocity is the more useful
parameter from which to initiate the next
manoeuvres. Great use is made of ‘cue’ cards
in much the same way that aerobatic teams
operate. With the Shuttle the cues relate for

example to the dynamic pressure or the

velocity at which to initiate action and a
minimum level of control system propeliant
below which any manoeuvre would not be
continued. There will be a time at re-entry
when communications after the radio black-
out period will be kept to a minimum. This
is to allow the astronauts maximum concen-
tration at about Mach 10. '

THE NEW INDUSTRIALISATION
The success of the first Shuttle mission and
the soon to be realised hopes of the second, is
Already accelerating the vanguard of new
things and the rapid development of those
begun. Robotics has an important part to play
here. The success of the USSR in their unman-
ned automatic missions to embryo space sta-
tions gives new impetus to the extension of
man’s peaceful pursuits in recovering the fruits
of the Earth and its environs. The reduction of

certain activities required in any task has been
established for more than a century. Now
though the mechanical precision is still very
much required, it is the control which needs
the most attention. There is an opinion among
a large group who consider that all things
should be done by remote operation. The
argument usually is that this reduces mor-
tality. Some reason quite well and plausibly.
There is good reason to suspect fear is a
motivation for some of this. Perhaps it will be
possible to be free from this naive approach
when the forecasting aids such as simulators,
which can give real time information leaving
practically nothing to chance, are used.
Though in some instances continuing com-
munication in real time becomes difficult when
extensive journeys from the Earth are under-
taken, nevertheless this has been shown with
the Voyagers to be surmountable.

In the specific instance Marshall Space
Flight Center in Alabama have tasks which
are being examined by the Massachusetts In-
stitute of Technology under a one year con-
tract to investigate systems of robotics for
working in outer space. When work is re-
quired to be done in geostationary orbits or
others at high altitudes protection for
astronauts would have to be extensive. This is
due to the high level of radiation and also the
conditions of magnetic fields holding charged
particles inimical to the biological machine—'
man. The robotic units would of course be im-
mune. It is to be hoped that the robots of film
fame have finally disappeared when these mat-
ters are discussed and a great deal of engineer-
ing skill will not be squandered in making man
in his own image. Indeed one robotic unit with
which the writer is associated puts all three of
the parameters (seeing, feeling and hearing)
into one box manipulator. It is perhaps perti-
nent to point out here that there is always a
revival of the ‘making machines think’ ap-
proach. It is on some occasions perhaps worth
while asking why people approach the subject
from the wrong end, that is thinking of emula-
tion instead of analysing the problem in its
reality. The designing of Automatics (as the
writer would prefer to call them) has been
around for a long time and many people do
not seem to. realise that these form quite a
large part of the engineering scene. It is only
the advent of some of the new requirements
that focuses attention and ideas run riot. Also
it has to be remembered that these highly
sophisticated units .would be in many cases
directed at a particular task. If one encoun-
tered a space unit not of the kind for which the
‘robot’ was designed, it would be useless.

This leads to another important point: stan-
dardisation. It will be necessary for the
builders of new satellites to adopt some com-
mon agreement as to configuration. This does
not necessarily mean overall but rather the
standard units could be those which have a
finite lifetime and could have a configuration
which was standard including fixing with a
homing signal to which it could call the repair
unit. This would apply to much of the
operating equipment including the replace-
ment of manoeuvring propellants etc.

Whatever may be the progress in this area
the final and human way will be to take a look
see! Nothing in the foreseeable future will take
the adventure from the human temperament.
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PART 2 A.J.BODTHMAN

HIS month the principles and construction of the

peripheral system which operates in conjunction with the
Microcontroller will be described.

The Band-Box provides a fulil trio backing of musicians in
a single unit and may be programmed by the vocal or in-
strumental soloist to give automatic accompaniment for
some 50 to 100 tunes dependent on the complexity of each
score.

THE MICROCONTROLLER

Fig. 3 shows the track layout and component overlay for
the p.c.b. and it is advisable to closely inspect this before
proceeding, particularly ensuring that bridges are not pre-
sent between any of the tracks.

The first operation is to insert the track linking pins from
the front of the board. Track pins are easily pushed into the
holes and broken off from the stick, using a metal implement
e.g. screwdriver, the pins can be pushed home with the
thumb and then soldered on top of the board. Note that
some of the pins are positioned underneath i.c. sockets so
that it is essential they are inserted first.

All i.cs should be mounted in sockets which can be
soldered to the board in the same operation as the resistors.
In order to avoid confusion later it should be noted that all
i.c. sockets have some indication to fix the position of pin 1
and this should be followed at this stage to ensure that
orientation of the i.c.s is not confused at a later date. IC1 has
pin 1 to the bottom of the board, IC2 to the right, IC3-7 to
the left. Memories IC8-11 have pin 1 to the top, IC12-15 to
the bottom, monitor IC16 is to the top whilst the spare
EPROM position is to the bottom. At this stage the larger
components shouid be soldered to the board. Some difficulty
may be experienced in soldering with a 1mm bit on the
larger components and a s%in bit may be necessary.

A further inspection of all tracks and connections should
be made after assembly of the board including meter checks
on adjacent tracks to detect shorts, and then the i.c.s can be
inserted into the sockets. IC9, 10, 11, 13, 14, and 15 should
be omitted until the complete Band-Box has been tested
since they are unnecessary until the first five pages of the
score store have been used and there is no point in risking
damage to them unnecessarily. When any i.c.s are inserted
care should be taken to ensure that all pins correctly enter
the socket and do not bend under the integrated circuit.
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Apart from checking for track shorts and missing solder con-
nections this is the third most common cause of malfunction
in high density i.c. based systems.

SYSTEM BOARD

The majority of the electronic hardware, apart from the
Microcontroller, is mounted on a single p.c.b. which will be
referred to as the system board. A second board contains the
displays and a number of keyswitches. The circuitry is best
understood if it is split into four parts, music generation, in-
put controls, display and keypads, and the power supply.

MUSIC GENERATION

Before describing the music generation circuitry the
method used to generate the audio tones is illustrated in Fig.
4. A set of waveforms is stored in the monitor memory in a
similar manner to that shown in Fig. 4(a). In the illustration a
complete cycie is divided into sixteen parts and values be-
tween O and 15 given to approximate the amplitude of the
waveform in a stepped manner. In the Band-Box the chord
instrument waveforms are split into 64 segments and the
bass into 128 segments, both using amplitude values be-
tween O and 63; however, for diagrammatic simplicity six-
teen segments are used in the illustration without change to
the principles involved.

In order to produce a sound from the sequence of stored
values it is necessary to convert each number into an analog
voltage which is achieved using a digital to analog converter
(DAC), and provided that an interval of time is allowed to
lapse between the moment at which each value is converted
by the DAC:a stepped waveform will appear at the DAC out-
put. Consequently a method of changing the fundamental
frequency of the waveform is apparent by changing the in-
terval of time between samples which if reduced will result
in an increase in frequency.

This assumes that each and every stored value requires to
be read at varying time intervals, but it is also possible to use
a fixed time interval and either skip some values to increase
frequency or read some values more than once to reduce fre-
quency. The Band-Box uses this second principle and has a
set of increment figures stored in the monitor which ac-
curately correspond to the required amount of movement
through the memory, after each fixed time interval, which
will produce the required range of fundamental frequencies.
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The effect of different increments is shown in Figs. 4(b-d).
Whereas in Fig. 4(a) the X-axis simply represents the
memory positions in which the sixteen numbers are stored
(0-15), Figs. 4({b-d) are shown in real time at intervals of
0-2ms which roughly corresponds to that used in the Band-
Box. The microprocessor is programmed to accumulate one
relevant increment per time interval so that for an increment
of 0-67 it will count 0, 0-67, 1-33, 2-0 etc., and it looks at
the value stored in the memory position given by dropping
the following fraction—i.e. position 0, 0, 1, 2 etc. As shown
in Fig. 4(b), 24 time intervals are required to complete a
cycle using an increment of 0-67, such that the overall
period with an 0-2ms interval is 4-8ms, giving a frequency
of 208-33Hz. An increment of 1.0 is shown in Fig. 4(c) and
since it causes longer jumps through the memory the higher
frequency of 312.5Hz results. Fig. 4(d) shows an octave in-
crease in frequency to 416.67Hz due to the corresponding
doubling of the increment to 1-33.

Very accurate tuning can be realised using this technique,
a factor which has considerable importance in the Band-Box
application where the four note combinations used for the
chord instrument, which must have high relative accuracy,
are produced by programming the microprocessor to
separately accumulate increments corresponding to each of
the four notes and then add the four waveforms internally to
give a composite waveform at the output of the DAC. It will
be noticed that the example waveforms shown in Fig. 4 are
not of simple sine, square, or triangular variety, but are in
fact computed from elements of the fundamental plus over-
tones at factors of 2, 2.75, 3, 4 and 5-4, a freedom in
waveform construction not easily available by conventional
synthesizer techniques.

MUSIC FROM THE MEMORY

in Part 1 the score store was described in that it contains
numbers corresponding to the next action required of the
Band-Box. Most instructions give the chord required plus its
duration, and when detected by the micro it converts half the
number to represent a particular type of chord the notes of
which are tabled in the monitor. To cope with the adjustable
playback key and movements in chord group which will have
occurred during composition, the micro transposes the notes
{(frequency) of the chord and then checks the monitor for the
increments corresponding to each chord note plus the incre-
ments corresponding to four bass notes one of which will be
playing at a particular time. The increments are translated
into waveforms as described above and thus is music
produced.

MUSIC GENERATION CIRCUITS

The complete circuitry for music generation is shown in
Fig. 5. The bass waveform first appears at the output of
IC22d and is produced by DAC IC20. At intervals of 0-2ms a
binary number between O and 63 is taken from the data bus
into the latches which comprise Qutput Port 1. The moment
at which the number is placed in the latches is determined
by the O-5us positive chip select puise CS1 produced by the
decoding circuits which operate on the address and write
signals generated by the micro. The number remains on the
outputs of the port after the chip select pulse is over, and is
converted by IC20 to a corresponding analog voltage level.

BASS ENVELOPES

It will be noted that O to 63 uses the bottom six lines of
the data bus (DO-D5) leaving D6 and D7 spare. D6 is nor-
mally at logic zero except when a pulse is required to switch
off the Master Rhythm in the auto-stop mode which occurs
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Fig. 4. Music generation principles

after a ‘Fine’ instruction is found in the score store. D7 is
used to provide a positive pulse to trigger the two bass en-
velope circuits, one of which is selected by S1b at any par-
ticular moment. The micro is programmed to count clock
pulses received from the Master Rhythm and convert them
into musical beats. Depending on the bass figure selected on
the appropriate control a bass envelope trigger pulse will
appear on pin 19 of IC18, be shaped by the following
resistor/capacitor networks, buffered by 1C22¢, and presen-
ted at the DAC control pin 14. The output at pin 4 is
modulated from zero by the envelope input at pin 14 and is
buffered by 1C22d.
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LOW PASS FILTERS

The waveform at the output of 1C22d contains 0.-2ms
steps, as shown earlier, corresponding to a frequency of
5kHz. 1IC23c and 1C24b comprise a four pole low pass filter
with a 24dB per octave roll off and cut off frequency of
700Hz to remove the steps from the bass waveform.

CHORD INSTRUMENT WAVEFORM

Four notes are summed inside the micro to produce the
chord instrument waveform which first appears at the output
of IC22a. The operation is similar to the bass generator ex-
cept that all eight data lines are used to give numbers be-
tween O and 252 (4x63) at the latched outputs of Output
Port 2. The filter comprising 1C23b, 23a and 23d is of five
pole type with a cut off of 1.6kHz and roll off of 30dB per
octave. The higher quality filter is necessary since the fun-
damental and harmonic frequency range of the chord instru-
ment more nearly approach the theoretical limit of 4 the
sampling frequency which is placed on sample waveform
generation techniques.

CHORD INSTRUMENT ENVELOPES

Master Rhythm inputs are shown entering pins 5, 6 and 7
of 1C25 which generates the envelope trigger at its output
pin 10. When pin 6 is held at zero by an off condition in the
Master Rhythm, pin 10 is also held at zero. When the Master
Rhythm is playing the “Start” signal rises to +5 volts, and for

each positive clock pulse on pin 5 of 1IC25 the output takes
up the state of pin 7 at that moment, latching the state until
the next clock pulse occurs. Pin 7 is connected to the Master
Rhythm control line which previously operated the long
cymbal circuit and now becomes the programmable
rhythmic pattern for the chord instrument. Due to the
latching action of IC25 a continuous program of play pulses
from the Master Rhythm will result in an uninterrupted high
output at pin 10 which can give a sustained organ type out-
put for example. However, the envelope trigger will drop
when a programmed rest appears at pin 7 giving a large
number of possible rhythmic permutations which may be
stored in the Master Rhythm.

Four chord instrument envelope shapers are present on
the board. In position one a percussive attack is followed by
a damper action when pin 10 of IC25 drops to zero, whilst in
position two the damper circuit is omitted. Positions three
and four give sustained envelopes with different rates of
attack and decay.

MIXER AND PREAMPS

IC24c amplifies the output from the Master Rhythm
before entering the mixer IC24d together with the bass and
chord instruments. A volume pedal fits between 1C24d and
IC24a which is the final preamplifier giving a mixed signal in
phase with the individual instrument outputs.
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Fig. 6. Input control circuits for Band-box
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Fig. 7. Display and keyswitch circuits
INPUT CONTROLS The Master Rhythm clock pulse is being checked every
The input controls cover the multi-position rotary 0-2ms by the input port and the micro is programmed to

switches and the full circuitry is given in Fig. 6. As shown
last month a four position switch can be represented by
numbers 0,1,2,3. Referring to S6 in Fig. 6, resistors R89 and
R90 hold the two inputs to IC26 at +5 volts when the
switch is in position 1. IC26 is an inverter used as an input
port so that when it receives an O-5us chip select pulse from
the decoding circuits it puts the complement of the binary
number seen at its inputs onto the data bus. Thus in posi-
tions 1,2,3 and 4 the binary numbers 00,01,10 and 11 are
put onto bits D1 and DO of the data bus respectively.

Considering S4 it will place similar binary numbers onto
bits D3 and D2, which in decimal terms are equivalent to O,
4,8 and 12. The remaining switches on Input Port 1 actin a
similar manner on data lines D4-D7 equivalent to higher
decimal numbers and it can be seen that a single number
between O and 255 can represent the sum of a unique com-
bination of positions for all switches on the Port.

The chip select pins 1 and 19 on IC26 are normally at +5
volts but the micro is programmed by the monitor to pulse
them to ground for O-5us every 0-2ms to pass the number
corresponding to the switches onto the data bus. The Band-
Box program in the monitor determines what procedures to
carry out based on the switch position combination.

INPUT PORT 2

This port passes the information relating to the playback
key onto the data bus in the same manner as above and it
will be noticed that data lines D4 and D5 are not used. D6
and D7 enable the micro to look at the Master Rhythm. Pin
12 rises to +5 volts when the Master Rhythm is running
which after inversion sends a zero to the Microcontroller.
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detect each rising edge through D7 and use this for the pur-
pose of timing chord duration and bass trigger.

CHIP SELECT PULSES

A total of seven ports are involved in the Band-Box
system, three are inputs to and four are outputs from the
Microcontroller and each is selected at the appropriate mo-
ment by a chip select pulse generated by IC28-30. A com-
bination of AQ, A1, A2 and P decides which port is required
using the decoder 1C28, and the O-5us period of selection is
determined by R or W gated with the negative outputs of
1IC28. OR gates in 1C29 and NOR gates in IC30 ensure that
input ports receive negative chip select pulses and output
ports receive positive chip select pulses.

DISPLAY AND KEYING

A common circuit handles both the eight segment l.e.d.
displays and the two sets of input keyswitches. This part of
the system is inoperative whilst music is being generated
but is used for playback score selection and composition.
The system is multiplexed which means that the eight dis-
plays are each scanned in turn for approximately 1ms and
the micro puts the information required for a particular dis-
play into the output port latches of IC31 for the period
concerned. The monitor contains a set of codes which are
converted to messages on the displays (Fig. 7).

The Output Port 4 comprising IC32 has three input lines
to produce a sequence of eight numbers O to 7 which are
decoded from their binary form by iC33, the outputs of
which fall to zero as selected. The display segments which
require to be lit at a particular moment receive a positive
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(COMPONENTS . . .

SYSTEM BOARD/DISPLAY BOARD

Resistors
R17 47k R59 12k
R18 1k0 R60 18k
R19 12k R61 8k2
R20--21 47k R62 27k
R22 3ImM9 R63 12k
R23 47k R64 8k2
R24 22k R65 10k
R25 10M R66 270k
R26 560k R67 2M2
R27 1k5 R68 1k&
R28-29 1k0 R69-70 1k0
R30 22k R71 22k
R31-32 100k* R72 100k*
R33 390k* R73 10k
R34 56k* R74-75 100k*
R35-36 100k* R76 390k*
R37 390k* R77 150k*
R38 470k* R78-79 100k*
R39 47k R80 390k*
R40-43 100k R81 560k*
R44 220k R82 47k
R45 22k R83 100k
R46--47 10k R84 22k
R48-50 150k R85 100k
R51 15k R86 47k
R52 5k6 R87--88 100k
R53 330k R89-103 10k
R54 47k R104 270
R65 1MS R105 1k0
R56 47k R106-107 180
R&7 10k R108 10, 7W
R58 680k

All resistors 0-25W 5% carbon film except * which are 2%

Capacitors Semiconductors
ci19 4u7 35V elect. D5-33 1N4148
C20 0-47u D34 le.d.

C21 10n ceramic D35-42 1N4002
C22 0-224 polyester D43 l.e.d.
C23-26 2n2 +2% D44-45 7V5 Zener 400mwW
C27-29 0-1u polyester TR1 2TX108
C30 10n ceramic 1IC18-19 74C373
C31 4p7 35V elect. 1IC20-21 NES5008
C32 110 63V elect. 1C22-24 1LM348
C33 0-47u 1C25 4042
C34 68n polyester 1C26 7415240
C35-38 1n0+2% 1C27 80C98
C39-40  O-1u polyester 1C28 7415138
C41 1n0 + 2% 1C29 741832
C42 47p ceramic 1C30 741502
C43 27p ceramic 1IC31 74C373
(o2:¥:3 4k7u 16V elect. 1C32 741575
(o2:13 4701 16V elect. IC33 7445
C46-49  47n ceramic 1C34 7418365
Miscellaneous IC35 LM340-5

VR2-4 22k log

VRS 100k log

S1 3 pole 4 way rotary

S2-4 1 pole 4 way rotary

S5 1 pole 12 way rotary

S6 1 pole 4 way rotary

$7-38 D6 keyswitches

+ 16 key caps
S39 Mains 2 pole
T1 Mains transformer
2 x 9V, 20VA

FS1 315mA slow blow

Displays 8 x DL-500

SK1-4 Mono jack unswitched

SK5 Mono jack switched

24 pin D.I.L. sockets 2

40 pin D.LL. socket 1

Track pins 250

14 pin D.l.L. sockets 5

16 pin D.LL. sockets 8

8 20 pin D.LL. sockets 4
-O +12V MICROCONTROLLER
p———0 +5V MASTER RHYTHM
$39a
e FS1 T1
315mA 1 $————O +5V SYSTEM BOARD
i IC35 jour
N LM340-5 2
K]
% i M o,y
% | L7n
|
Eo _7 ? - Fig. 8. Power supply
I
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n

[=——Xo4]
R107

L70u
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8 XIN4002

Tl.7n
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180

voltage from IC31 and the current in the segments is self-
limited by the voltage drop across this integrated circuit.

IC34 decodes keying activity in parallel with the display
operation in that data lines DO, D1 and D2 are connected to
the latched outputs of 1IC32 which indicate which display
and key column (0-7) is currently being accessed, and
depression of a key in this column will pull the voltage down
on either pin 14, 10 or 12 depending on which key group is
being used (0-7), (8~F.), or {Int. Page, En, >, or <). Keys 0-9
appear twice in parallel to give operator convenience. The
key group selected is transmitted on data lines D3, 4 and 5
to the micro which is programmed to note when a key is
pressed and take the necessary action.
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Data line D3 on IC32 is controlled by the micro to give a
negative pulse on each beat to flash the l.e.d.

POWER SUPPLIES

A mains transformer is mounted in the base of the Band-
Box and the remainder of the circuitry as shown in Fig. 8 is
integrated into the system board. An unregulated supply of
approximately + 12 volts feeds the microcontrolier and Zener
diodes are used to obtain +7V5 for the audio circuits. The
remainder of the system operates on +5 voits from the
regulator IC35.
Next Month: Construction of the system and display
boards together with details of assembly and memory map.
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MC 88E CARTRIDGE

MINIMAN 2 SPEAKERS

BROLEN n 020 v w »a1 87D e

£59-95pr

otOUM SR3220 RIGHNVER £69-95

Once again we are pleased to be able to offer Videotone
equipment at incredible prices—just compare these special
“‘PE prices’’ with anyone else’s! Remember they include
VAT and postage.

CORAL MCS88E HIGH OUTPUT MOVING
COIL CARTRIDGE

The high voltage output {2.5mV) does away with the need for a
head amplifier or step-up transformer. Flat frequency response over
the range 20Hz to 40kHz. Look what Hifi Answers said—and they
quoted the cost as £29.95!

“The Coral MC88E sets out to be a good cheap moving coil
which doesn't need an ancillary step-up device, and achieves it.
Just what we‘ve been waiting for.”

MINIMAX 2 SPEAKERS

The new improved version of this renowned best seller. It needs
no introduction-—again look what HiFi Answers said of the
Minimax: _

“Their modest appearance and price disguise their startling
abilities. Never have we heard such a small speaker sound so big!”

SEOUM SR3220 STEREO TUNER AMP

This unit incorporates a three band tuner and a 20 watt (r.m.s.)
per channel amplifier. With features like speaker switching for two
sets of speakers, f.m. tuning l.e.d's, mute, subsonic filter, loudness,
etc., it's another Videotone winner. There’s a matching range of
other items, too {see the Videotone advertisement). Geoff Giles, of
Practical HiFi, had this to say about the Seoum range:

“There is never enough space to write all one wants to about a
system and especially so if such has generated genuine enthusiasm
as this one has so easily done, but suffice to say that in all respects,
| just cannot fault it. Highly recommended.”

Offer limited to U.K. and B.F.P.O. only.
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PRICES INCLUDE
V.AT. POSTAGE
AND PACKING

r------------

To: Videotone Ltd., 98 Crofton Park Road,

Crofton Park, London SE4. Tel. 01-6908511/2 |
Please send me the following items:
Price each | No. | Description Total I
£19-50 MC88E I
£59.95 pr.| Minimax 2 I
£569.95 SR3220 l
i enclose P.O./Cheque No................ Value............ I
Make cheques payable to Videotone Ltd. I
NamMe ..o e l
AdAress . ..o e

Please allow 28 days for delivery
OFFER CLOSES FRIDAY 18th DECEMBER 1981

From: Videotone Ltd., 98 Crofton Park Road, Crofton I
Park, London SE4. Tel. 01-690 8511/2

------------J
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pEHANE[n

ONSTRUCTORS who own or have access- to more

sophisticated test gear may wish to carry out additional
tests on the Ranger in order to confirm that it is operating in
accordance with the design specification. The most useful
items of equipment are summarised in the list below. It is
not, however, expected that all of these items will be to hand
and the actual measurements carried out by individual con-
structors will obviously be limited by the available test gear.
For this reason the measurements will not be described in
detail and only a brief outline of each will be given.

(i) A digital frequency meter which can provide a
direct readout to 30MHz with a resolution of 1kHz
or better. Alternatively a low frequency DFM and
pre-scaler can be employed. See Fig. 4.1.

TWISTED WIRE TO METER
SON COAXIAL CABLE FROM TRANSCEIVER
Fig. 4.1. Transmitter Frequency adjustment using a
DFM
Connect the DFM across the 101} resistor of the 50! load.

This should produce an RF level of approx. 1V r.m.s. Operate
the PTT switch on the microphone and adjust L1 to give the
exact channel frequency required. Note that the reading on
the output indicator will be slightly reduced when the DFM
is connected.

(i) An r.f. power meter with an internal load of 50€2.
Alternatively a combined power/SWR meter may
be used together with a separate 500 load; the
502 ioad/indicator is quite suitable. See Fig. 4.2.

4 )

POWERE SWR meter

Ranger

Fig. 4.2. Measurement of r.f. output power
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PART FOUR

MICHAEL TOOLEY sa.
DAVID WHITFIELD mamsc

Connect the Power and SWR Meter as shown above.
Operate the PTT. Measure the SWR (follow the instructions
supplied with the meter) and check that it is less than
1-25:1. Then measure the r.f. power. Note that, with most
combined power and SWR meters, the power meter is a
voltage sensing device and it is only accurate for a low value
of SWR (ie: less than 1-25:1). If necessary make slight ad-
justments to VC1 and VC2 for maximum power output.

(iii) A stable and accurately calibrated r.f. signal
generator with a 50Q attenuated output. The
generator should preferably also have an FM
facility rather than the more usual AM. See Fig.
4.3.

~\

2 RF Signal
generator

Audio power
meter

Fig. 4.3. Measurement of receiver sensitivity

Switch ‘on’ the signal generator and allow it to stabilise.
Accurately set the output frequency to the channel in use
with the aid of the DFM. Switch the internal modulation ‘off’
and adjust L104/5 so that the signal appears in the centre of
the receiver passband. Switch off the squelch and
progressively reduce the output of the generator and adjust
L100/1, L102/3 and L1C6 for maximum quieting {reduction in
background noise). Switch the modulation ‘on’ and adjust
L108 for best audio quality.

Disconnect the r.f. generator and terminate the aerial
socket with the 50(} load. Connect the audio power meter in
place of the internal loudspeaker and adjust the volume con-
trol to produce an output power of 100mW. Reconnect the
generator and adjust its output level (using the attenuator)
so that the output power meter reads 1T0mW. The output
voltage from the generator is the receiver sensitivity for
10dB quieting.

(iv) An accurate and sensitive absorption wavemeter
covering a frequency range of at least 27MHz to
150MHz. Alternatively an r.f. field strength meter
covering the same range may be used.

Position the transceiver in the vertical plane and connect
the helical aerial. Operate the PTT and hold the wavemeter
in close proximity to the aerial. Check that a strong output is
obtained at 27MHz and no other output is obtained at any
other frequency. Particular frequencies to check are those
that are harmonically related to the output, ie: 55MHz,
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CONNECT MICROPHONE, A
SWITCH TRANSCEIVER'ON;,
TURN VOLUME CONTROL U
TURN SQUELCH'OFF,

SELECT CHANNEL CONNECT
500 LOAO/OUTPUT INDICATOR

!

NOISE FROM ND

LOUDSPEAKER
?

YES

]

8
OPERATE PRESS-TO-TALK|
SWITCH ON MICROPHONE

CHECK BATTERY.
IF NECESSARY CONNECT
EXTERNAL A.C.SUPPLY,

AND LEAVE TD CHARGE

SWITCH TRANSCEIVER'OFF”

{

REPEAT STEP A

NOISE FROM
LOUDSPEAKER
?

CHECK MAINS LEAD,
TRANSFORMER, POWER
SUPPLY, 1C200 AND

| ASSOCIATED COMPONENTS

CHECK PTT SWITCH,

LED

TRANSMIT

INDICATOR

ILLUMINATED
?

YES

SWITCH TRANSCEIVER OF F'
CONNECT EXTERNAL AC.
SUPPLY AND LEAVE
BATTERY TO CHARGE.

i

REPEAT STEPS A ¢ B

LED.

TRANSMIT

INDICATQR

ILLUMINATEQ,
?

ETER
ON OUTPUT
INDICATOR READS
BETWEEN WV
81-5v2

CHECK TRANSMITTER
PERFORMANCE WITH
MONITOR RECEIYLER

CONNECTIONS TO MIC,
VIA SK204, RELAY

CHECK TRANSMITTER
ALIGNMENT

METER
ON QUTPUT
INDICATOR READS
BETWEEN 1V

SIGNAL
AND MODULATIDN s, NO

CHECK TRANSMITTER
TEST POINT VOLTAGES.
USE OSCILLOSCOPE TO
TRACE SIGNAL FROM STAGE
TO STAGE

CHECK SPEECH
PROCESSOR TEST POINT

SATISFACTORY
?

DISCONNECT 500 LOAD/
QUTPUT INDICATOR ANO
REPLACE BY AERIAL

SIGNALS NO

VOLTAGES, INJECT SIGNAL
AT 1kHz AND TRACE FROM
STAGE TO STAGE

CHECK RECEIVER TEST
POINT VOLTAGES,INJECT

RECEIVED?

SIGNALS AT 1kHz AND
455kHz {SEE TEXT)

CHECK RECEIVER

ALIGNMENT

Fig. 4.4. Fault finding flowchart
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83MHz, 111MHz, and 138MHz. With a very sensitive instru-
ment (and particularly in the case of a field strength meter
when used in place of the wavemeter) it may be possible to
detect the presence of harmonics; however, their relative
level should be very much less than that of the 27MHz
output.

(v} An FM deviation meter suitable for use at 27MHz.
(An a.f. generator will also be needed for deviation
measurements).

{vi} An r.f. spectrum analyser covering the range 9MHz
to 1GHz.

The last two items are unlikely to be found in any other
than the better equipped r.f. laboratories but they are in-
cluded for the sake of completeness. Where such devices are
available it is highly probable that constructors will already
have the expertise required to use them and therefore in-
structions for carrying out measurements with these instru-
ments are not given.

FAULT FINDING

By now most constructors will have completed the wiring
and assembly of the Ranger and this would appear to be an
appropriate moment to introduce the topic of fault finding.
As with any piece of complex electronic equipment, a logical
approach to fault tracing is required. The basic tools required
for fault finding are a d.c. muiti-range meter, an a.f./r.f. signal
generator, and an oscilloscope. The last two items are useful
but fortunately they are not always required. Indeed, it is
generally possible to find even the most complex fault using
no more than a basic muitimeter and a lot of patience!

The first step is to ascertain the general area of the fault,
j.e: transmitter, receiver, power supply, control circuitry.
Then sub-divide the area you have identified into its con-
stituent parts; oscillator, multiplier, driver and power am-
plifier, for example. Comparison of the test voltages with the
actual circuit voltages can usually throw some immediate
light on the subject and, having satisfied yourself that the
d.c. supplies are correct the next step is to follow the signal
through from stage to stage. When fault tracing on the
transmitter it is important to note that most of the stages are
operated under class C conditions and the d.c. voltages will
vary widely with the level of r.f. Fortunately comparison be-
tween driven and non-driven conditions can be very easily
made by simply switching the channel selector to a spare
channel. This will provide an immediate indication as to
whether, or not, r.f. is present in the stage concerned.

In the receiver section things are not quite so simple and it
is unlikely that constructors will be able to glean a great deal
of information from test voltages in, for example, the i.f. am-
plifier stage—unless they are lucky enough to have the inter-
nal circuit of IC100! This is where a signal generator can be
useful. A 465kHz signal can be injected directly into IC100
{pin 3) and this wiil help decide whether the fault is in the
front-end or i.f. stages of the receiver. Similarly an a.f. signal,
at say 1kHz, can be injected across the volume control and
this will provide some indication of whether the fault is in the
i.f. or audio stage. To help with the initial stages of fault trac-
ing, a flow chart has been provided in order to determine the
area of any possible fault condition, see Fig. 4.4.

VOLTAGE TABLE

Test voltages were measured under the following condi-
tions:

{i) 240V a.c. mains supply connected via SK201
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(i) 50Q load/output indicator connected (see Align-
ment section).
(ili) VR2 adjusted for 500mW output (see Alignment
. section). )
Test voltages were measured using a 20kQ/volt multi-range-
meter.

TEST POINT TRANSMIT RECEIVE
a 21 0
b 0.8 0
c 11 0]
d 9.0 0
e 0 6.0
f 0 5.7
g 0 14.5
h 11.5 0
i 5.7 0
j 5-7 0
k 9.3 0
load output 1.2 0
“extd.c.”
socket SK203 12.3 15-5
RF VOLTAGE TABLE
Transmit SK200 . 5V
TR1 emitter 1.9V
TR1 collector 2.0V
TR2 collector 5.0V
TR3 collector 9.0V
TR4 collector 19.5V
Receive TR 102 drain 1-0v

All voltages measured using external a.c. supply and 500
load/output indicator. Voltages are r.m.s. readings using a
valve voltmeter and diode probe.

AERIALS

The aerial system used with any transceiver is a crucial
factor in determining its overall performance both on
transmit and on receive. The best possible aerial system
should always be employed and money spent on improving
aerials and feeders is always wéll invested.

Users should not expect too much from the Ranger when
it is operated as a hand-held unit in conjunction with its
matching helical aerial. This is due not only to the relatively
low output power but also to the inefficiency of a miniature
aerial system operating with a very inadequate earth plane.
The result is a working range which is very much less than
that which could be obtained with, say, a well sited full-size
base station aerial system. A further point worth noting
when using the helical aerial is that a significant amount of
the r.f. energy radiated will be absorbed by the body of the
user! For best results the transceiver should be held with the
helical aerial in the vertical plane as high as possible and
well away from the user. If a car roof, filing cabinet, water
tank, or similar metal structure is available this can be used
most effectively as a means of improving the efficiency of
the aerial system. Simply place the transceiver upright as
near as possible to the centre of its improvised ground plane
and operate as far away from the transceiver as the
microphone lead will allow.

The type of aerial used in any particular base station situa-
tion will depend on several factors, the most significant of
which are the available space and, when dealing with omni-
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directional vertically polarised aerials, the maximum height
attainable. Whenever possible the Ranger should be used
with a properly designed base station aerial rather than de-
pend on its helical aerial which will certainly give disap-
poiriting results when used indoors. The most obvious
choice of aerial will probably be a derivative of the vertical
monopole. This is a very simple aerial consisting of a single
radiating element and a ground plane to provide a reflected
image of the monopole. The aerial performs in a manner
similar to that of a free-space dipole and has basically similar
radiation patterns modified, somewhat, by the effect of the
imperfect ground plane. The major problem is that, with a
discontinuous ground plane,-an appreciable amount of radia-
tion is directed upwards away from the surface of the earth
and not concentrated in the most useful direction which is,
of course, at right angles to the element. Typical radiation
patterns for perfect and imperfect ground plane monopole
aerials are shown in Figs. 4.5a and b and it is clear from
these that the quality of the ground plane has a major effect
on the performance of the aerial system. For this, and other
reasons, there has been a move to free-space aerials, such
as the vertical dipole, “J-antenna’”, and “Slim-Jim". All of
these aerials operate without the need for a ground plane
but they are generally a little more difficuit to construct and
adjust. Whatever type of aerial is selected most proprietary
CB aerials will work well with the Ranger provided, of
course, that the manufacturer's assembly and installation
instructions are carefully followed.

Fig. 4.5a. Vertical plane radiation pattern of a vertical
quarter wave monopole aerial mounted above a
perfect ground plane

Fig. 4.5b. Vertical plane radiation pattern of a vertical
quarter wave monopole aerial mounted above an
imperfect ground plane

FEEDERS AND SWR

Coaxial feeders having a nominal impedance of 50Q
should be used for connecting the Ranger to an aerial
system (do not use 75Q TV aerial downlead!). Ideally the
feeder used should be a “low-loss”’ type. However, where
only a short length of feeder is used (say less than 20’) the
power lost in “standard” cables will be quite insignificant.
The power lost depends on two factors; the type and quality
of tt cable used and its length. A 25’ length of UR-43, for ex-
ample, will have a loss of approximately 0-5dB, doubling the
length to 50’ increases the loss to 1dB. In the first case ap-
proximately 10 per cent of the power is wasted in the cable
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and 90 per cent arrives at the aerial (assuming, of course,
that it is perfectly matched). In the second case approx-
imately 20 per cent is lost in the cable and 80 per cent
reaches the aerial. In practical terms this would make very
little difference to the radiated signal. In general the feeder
loss should not be allowed to exceed about 2dB since, at
this point, only 63 per cent of the power appears at the
aerial. The relationship between feeder loss and per cent
power arriving at a perfectly matched aerial is shown in the
table.

The characteristics of some commonly available coaxial
cables are given in the table. Note that inferior cables of un-
known origin and sometimes described as “UR-43 type" etc,
should always be avoided as their performance is generally
not as good as the cable which they purport to be!

A great deal of nonsense is often heard (and read!) con-
cerning the topic of SWR (standing wave ratio). Far too
many existing CB operators place too much emphasis on ob-
taining the lowest possible SWR from their aerial systems.
Much of this effort is wasted since, in practical terms, an
SWR of less than 2:1 is quite adequate and only represents
an additional power loss of 0-2dB when present in, for ex-
ample, a cable offering a matched loss of 1dB (ie: the total
loss due to both feeder loss and SWR loss will only be
1.2dB). Furthermore a low SWR is not conclusive proof that
an aerial is working efficiently. In fact a very low value of
SWR can easily be obtained by using grossly inefficient
aerial connected at the end of a very long length of lossy
feeder!

In general, an SWR of 2:1 is nothing at all to worry about,
1-5:1 is good, and better than 1-3:1 is excellent. High values
of SWR, say greater than 2:1 do not necessarily imply that
an aerial system is poor. The solution is to add an aerial
matching device in order to tune out the reactance
associated with a non-resonant aerial and mismatched
feeder. Aerial matching or tuning units are readily available
as standard CB accessories however there is little point in
purchasing one unless your SWR is greater than 2:1.

One final point worth mentioning is that, unlike some
other CB transceivers, the power amplifier stage on the
Ranger will tolerate excessively high values of SWR in-
definitely. This means that, in the unfortunate event of your

FEEDER LOSS PER CENT PER CENT
(dB) POWER AT POWER
PERFECTLY WASTED IN
MATCHED FEEDER
AERIAL
0 100 0
0-5 90 10
1.0 80 20
2.0 63 37
3.0 50 50
6-0 25 75
a "0 100
CABLE IMPE- | OVER- INNER CAPACI- | APPROX.
NUMBER | DANCE ALL CONDUC- TANCE ATTENUA-
Q) DIAM. { TOR({INCH){ PER TION PER
{INCH) FOOT 100’ at
{pF) 27MHz
(dB)
UR 43 52 0-195 1/0-032 29 2.2
UR 67 50 0-405 7/0-029 30 1
UR 76 51 0-195 | 19/0-0066 29 2-6
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aerial dropping-off or the feeder becoming short circuited,
the Ranger will just sit and take it.

MODIFICATIONS

As a result of detailed tests and measurements made on a
number of PE Ranger transceivers the following information
has become available:

1. It is sometimes possible to set up the transmitter such
that the level of spurious radiation is above the permitted
level at particular frequencies. In order to substantially
reduce the possibility of these harmonics being generated,
the following changes to the original circuit must be made.

a) Replace R6 (100 ohms) by a 10uH inductor; the
type used for L6 is suitable.

b) Add a 100pF disc ceramic capacitor between the
primary winding terminals of L4. This is most con-
veniently soldered directly to the coil on the under-
side of the p.c.b.

c) Replace C13 by a shorting link.

d) Add a 15pF disc ceramic capacitor in paraliel with
L6, soldered on the underside of the p.c.b.

e) Reduce the value of R10 from 27¢2 to 10Q.

2. An improved filter response will be obtained from the
original low pass filter design if the mutual coupling between
the input and output coils is reduced by the addition of a tin-
plate screen between these coils. The screen should be
earthed, and may even be extended to enclose the whole
filter unit. A recommended alternative filter design, with
improved stopband attenuation but slightly higher insertion
loss {1-2dB max), is shown in Fig. 4.6a and b. This may be
fabricated on the original filter p.c.b. with only slight changes
(2 holes and 2 trackbreaks).

Lo Ca Ca La
Lp? 6p8 6p8 Lp?

T E
O— s

NB.La =18 TURNS OF 30 SWG WOUND ONA 10mm o.dia.

FORMER WITH FERRITE SLUG.CLOSE WOUND.
Q = 120 APPROX

Fig. 4.6a. Modified filter design

L 4 4
L1

O

L B
b4

b Ca

N.B.IT IS ESSENTIAL THAT THE TWO COILS
4RE AT RIGHT ANGLES AS SHOWN.

Fig. 4.6b. Modified board design

3. If more output power is required from the transmitter,
2N2219 transistors may be used for TR3 and TR4. (You will
have to make slight re-adjustments to L4/5 and L7/8 to
compensate for the change.) The 2N2219 has a larger value

of current gain and this will usually increase the output to

1W or so. Note that this modification will reduce the battery
life (normally 2—3 hours of continuous operation).
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4. |f instability in the audio amplifier is observed this can
easily be cured by the addition of a 1nF ceramic capacitor
wired under the p.c.b. between pins 1 and 2 of IC101. To
check whether instability is present move the loudspeaker
connecting wires and listen to the noise produced by the
loudspeaker. If there is a change in the noise produced as
and when you move the connections or when they are
touched this usually indicates high frequency instability in
the audio stage and the signal produced may interact with
the i.f./r.f. amplifier stages.

5. To improve front-end selectivity, image rejection, and
simplify alignment the values of C121 and C122 should be
changed to 22pF. It will then be harder to mis-align the r.f.
tuned circuits.

6. For final. alignment of the two r.f. tuned circuits,
L100/101 and L102/103, it is recommended that all-plastic
or all-nylon trimming tools are used. Tools fitted with
phosphor bronze blades will de-tune the inductors whilst an
adjustment is made. This is quite important if you want to
get the “last ounce’ of performance from your Ranger!

7. When aligning the receiver of the Ranger without the
aid of test equipment it is important to note that, at present
and until the new system comes into operation, signals likely
to be heard will be AM and SSB and these will usually be
off-frequency. These signals will sound very distorted and
will certainly not be readable—they will at least give an in-
dication that the receiver is functioning. Final adjustment of
the r.f. tuned circuits should therefore be left until a proper
FM signal is available.

8. There have been a number of cases where spurious
output has been generated as a result of feedback by direct
radiation of r.f. energy from the co-ax link (between the p.c.b.
and the aerial socket) to the transmitter chain. It is essential
that the front panel should exhibit a low impedance r.f. path
to the earth plane on the p.c.b. A series tuned circuit is
recommended for inclusion between the co-ax cable and the
aerial socket, mounted immediately behind the aerial socket.

L

[
CO-AX 6pt

Fig. 4.7. Series tuned circuit

9. It is important that early issue p.c.b.s from Modus
Systems are checked to ensure that the solder resist has
been removed from around the slider pin of VR2 prior to
soldering. Failure to do this will limit the maximum available
output power to less than 5mW.,

10. Should a ‘chattering’ squelch (i.e. where the squelch
appears to open and close erratically in the absence of any
discernible signal) be encountered, it is recommended that
C102 be increased to 4-7uF, or even 10uF.

11. When tuning up the receiver, it is recommended that
a matched 50{) impedance be maintained. The receiver
front end may show some sign of instability if not correctly
terminated.

12. It is recommended that the exposed terminals of
SK201 be protected with insulated sleeving.

13. A good earth bond between the front panel and the
p.c.b. ground plane is essential. In some cases it has been
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found necessary to use a short length of braid to connect the
body of SK204 to the earth tag on SK200. A short length of
braid should also be fitted from the earth tag of SK200 to
the can of L104.

14. Should the squelch appear to be non-operational, it is
well worth checking the polarity and marking of D102 with
an ohm meter; there have been cases where the polarity of
the diodes has been incorrectly marked on the body of the
diode.

15. Low profile d.i.l. sockets (N.B. no other type) have
been found suitable for use with all of the i.c.s in the Ranger.

16. When mounting the NiCad batteries (B200 and
B201) on the p.c.b., it is advisable to ensure that they are
firmly seated; track damage may occur (especially in transit)
if the tags are not pushed fully through the board. Similar
considerations apply to the mains transformer, T200.

17. Apparent instability and lack of sensitivity in the
receiver can be attributed to relatively high values of local
oscillator injections in some sets. This can be cured by
wiring a resistor of between 33Q and 180Q under the p.c.b.
directly to the pins of L105. The value should not be so low
as to stop the oscillator functioning and 100Q makes a
good starting point.

A further improvement may also be gained by wiring a
47k} resistor under the p.c.b. between pin 1 of IC100 and
OV. This increases the range of the local oscillator input
swing.

After including the above mods (filter, series trap, RS,
R10, C13, 2 extra capacitors) the alignment of the transmit-
ter continues from step 17 as follows: using the load output
indicator, adjust in the following sequence and repeat until
maximum output is achieved: core in the series trap, cores in
the filter, VC2, L8, VC1, L4, and L2.

TEST RESULTS

The following test results have been produced from a kit-
built sample of the PE Ranger 27FM, which has been
carefully aligned using techniques outlined in the series of
articles. The set in question incorporated all of the suggested
modifications in this part of the series, and was run from a
mains supply.

LEVEL TRANSMITTER SPECTRUM
+30dBm 1w
0dBm 1mw
-30d8m 1uw
--=-4L3dBm
=50 nW
~60 dBm inw
S 150 300

FREQUENCY (MHZ )

RECEIVER SPURIOUS EMISSIONS

The maximum amplitude of emission from the receiver
was.measured as —48dBm into 50Q; this is a power level of
15.-8nW.

RECEIVER SENSITIVITY

The measured usable sensitivity of the receiver on
Channel 9 using 1kHz tone modulation and +2.5kHz devia-
tion was 0-43pV. The measured sensitivity at 10dB signal-
to-noise ratio was 0-80uV. All measurements made in a
constant 50€) environment.
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TRANSMITTER SPECTRUM ANALYSIS

The detailed transmitter spectrum is shown for a Ranger
transmitter which is fitted with the improved filter, the series
trap in the co-ax fink between p.c.b. and SK200, and has R6
and R10 replaced as described earlier.

The Home Office specification calls for the levels of
spurious emissions to be as follows:

0 to 80MHz below 250nW {(—36dBm)
80 to 85MHz below 50nW {(—43dBm)
85 to 87-5MHz below 250nW {(—36dBm)
87-5to 104MHz below 50nW {—43dBm)

104 to 108 MHz below 250nW (—36dBm)
108 to 118MHz below 50nW {(—43dBm)
118 to 135MHz below 250nW (—36dBm)
135 to 136MHz below 50nW {(—43dBm)
136 to 174MHz below 250nW {(—36dBm)

W REE 20,0 aBw  ATTEN 30 o8 +30dBm
W 0dBm
1aw J " : E. 4 : —30dBm
) P I ITUNET IV At
t
1nwW -60dBm
jiaaren T [N . .°:° : A
SO0MHz
- AEE 20.0 aBa  ATTEN 30 a8 +30d8m
TmwW 0dBm
1TuW —30dBm
1nW -60dBm
B

SO0MHz 1-0G6Hz

174 to 230MHz below 50nW (—43dBm)
230to 470MHz below 250nW {(—36dBm)
470 to 862MHz below 50nW {(—43dBm)
862MHz upwards below 250nW {(—36dBm)

The traces below show the importance of correct align-
ment. The first trace (A) is without a filter, and the second
(B) is with the transmitter above.

The results for a spectrum analysis of the Ranger receiver
are shown below (C). The Home Office specification calls for
a maximum allowable leve! of emission from the receiver of
below 20nW (—47dBm) at any frequency. The Ranger
receiver meets this specification. The tested sample is
shown without modifications; the performance above
30MHz is improved when the series tuned circuit is added.
A detailed examination of the local oscillator spectrum is
shown (level = —63.6dBm or 0-5nW) in trace (D).

imWw 0dBm

10w -30dBm
inwW —60dBm
1pW -50dBm
C
500 MHz
1mw 0dBm
1pW -30dBm
1inw ~60dBm
1pW —-90dBm
D
27-18 27-23 27-28 MHz

DETAILED TRANSMITTER SPECTRUM ANALYSIS — D.C. TO 250MHz IN 50MHz STEPS.

+30dBm

~30dBm 1w

1mw 0dBm 1mw

1w -3008m Tuw

150 MHz 175MH2 200MH2 200MH2
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+30dBm

+30dBm v

0dem Lo 0d8m

-30d8m Ton -30d8m

Y0OMH2 100MHz 125MHz

PLEASE NOTE

Will constructors please note that CB
licences are now available from any
Post Office for an annual fee of £10-00.

+30dBm

0dBm

-0aem  NEXT MONTH

The base mobile adaptor has been
-s0aem  developed to complement the basic
ranger transceiver, whilst retaining all
of the original features.

250MH2
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Al e P *

M/C TO BASIC CONVERTER

Sir—I expect that all UK101 owners know
how to put a decimal mfc program into
HEX simply by using the READ, DATA and
POKE commands in BASIC. But how do
you convert a HEX mfc program into the
above BASIC thus not needing checksum
loaders etc.?

One slow way is to PEEK all the m/c
program when in BASIC and enter the
bytes into a program of DATA statements
by hand, not much fun for a .200 byte
programl! Alternatively, you could write a
program that would write its own BASIC
lines into the memory, like Tony Walsh's
“Graph Plot” (PE January 1981).

A far simpler way to achieve this would
be to make use of the fact. that everything
printed on the screen of the UK101 when
in Save mode also goes on to tape. The en-
closed program writes a BASIC program to
store anything stored anywhere in the
memory as DATA using only the print com-
mand.

The program starts at line 49999 so as
not to overlap any program already in’ the

The hardware and sdftyvara exchange point for PE

computer projects

50040-50110: data entry from keyboard
and validity checking.
50200: present memory address (decimal).
50240-50250: converts byte at present
address to string of decimal value and
remove preceding space caused by STRS.
Increments character count on line being
printed.
50260: checks -if line full, if not then
50330.
50270-50320: starts new line, sets L to
next line No. and sets character count for
new line to zero.
50330: checks if sufficient line numbers
left to complete program.
50340: prints data byte in D$ onto tape
with preceding comma.
50360-50390: prints BASIC routine to
poke data back in when loaded.
50400: resets Save flag and gives a small
tape delay before instructing for the tape to
be stopped.

Variables:
S & F  First and last memory addresses

to be recorded.

0 RUN 50000

1 : H/C TO BASIC “DATA’ STATEMENT PROGRAM
2 3 WRITTEN BY A.U.H BRUCE 13-4-1981

1z

& 3 TO OPERATE TYPE “RUN 50000”
35

6.8 AUTHOR'S ADDRESS:-

7: 10 MORTHEND, WARLEY
8 BRENTWOOD,ESSEX .

10 : ACTUAL LISTING FOR PRINT: 49999 TO 50440.
M
49999 PRINT:PRINT"Error...program over run.":PRINT:STOP
50000 PRINTCHRS(12):FORI=1TO16:PRINT:NEXTSREM ==CLS—
50010 PRINT"MENORY DATA RECORDING PROGRAM"

50020 PRINT™: "SPRINT

50030 PRINT"Written by A.W.H Aruce.":PRINT

50040 REM == CET LOCATION & LINE INFO. -

50050 INPUT'Menory address, start”;S

50060 PRINTTAB(15)3:INPUT"finieh"; P

50070 IFF<SORF>655350RS<OTHENRUNSO000

50080 PRINT:INPUT"Start line number”;L

50090 L=INT(L):TFL<OORL>63997THENSO080

50100 PRINTTAB(8); : INPUT"Incronent”; N

50110 IH=INT(ABS(IN)) :IPIN=00RIN>300THENS0100
50120 REM = RECORD MEM.DATA AS BASIC ‘DATA’ —-
50130 PRINT:FORI=1T029:PRINT"=""; :NEXTsPRINTtPRINT
5014D PRINT"Push "PLAY’ & °RECORD® on tape and hit eny key."
50150 POKE11,03POKE1Z,253:X=USR(X)

50060 FOPX=1703000:NEXTIRE! === TAPE' DELAY ——
50170 POKE1S,72:POKES17,1:PRINT:PRINT

50180 REM — SET COUNT HIGE TO CAUSE NEM LINE —
50190 LL=90

50200 FORM=STOF

50210 REM—- COMVERT BYTE TO STRING & REMOVE —
50220 REM-- PRECEEDING SPACE CAUSED BY STRS.—
50230 D$=STRS(PEEK(M)):DLALEN (D8)-1

50240 D$=RIGHTS (DS ,DL) :LL-LL4DL41

50250 REM — NEV LINE? —

50260 IFLL<6OTHENS0330

50270 PRINT

50280 REM -~ START NEW LINE —

50290 PRINTL;"DATA ";D$;

50300 REM = NEW LINE No., LINE LENGTH T0 0 —
50310 L=1410:LL~0

50320 GOT050350

50330 IPL+IN*2>63999THENPRINT:PRINTERROR..line too big.":G0T050410

50340 PRINT","iD$;

50350 NEXT:PRINT

50360 REM — DATA FINISHED & NOW TO POKE IT 4=
50370 PRINTL;"FOR 1 ="1S3"T0";F

50380 PRINTL+IN;"READ J:POKE I,J:NEXT I"
50390 PRINT:PRINT"POKES15,0:LIST-";L+IN

50400 REM -- TIME DELAY & TURN OFF TAPE —
50410 FORI=1T02000:NEXT:POKE517,0

50420 PRINT:FORI=1TO31:PRINT"="; :NEXT:PRINT
50430 PRINT" Recording finished, stop tape.”:PRINT
50440 D

Ok

computer. To start it just type “Run L & IN Starting line number and line DL & LL Length of D$ and No. of charac-
50000 increment. ters on line.

Description: M & DS Present memory address and NOTE A. W. H. Bruce,
Line 49999: prevents any other program string of decimal data value at Line 50260 should read: Brentwood,
running accidentally into it. M. IFLL<56 etc. . . Essex.
UN-NEW! MULTIPLE USER CALLS The patch used here is compatible with

Here is a short machine-code program
(38 bytes) for the UK101 which may come
in useful. It will restore “lost” programs. By
“lost” | mean programs which have been
inadvertently NEWed. It must be entered as
a mfc program since entering it as data
statements will destroy the “lost” program
pointers in basic.

It is relocatable and uses two sub-
routines in ROM. Once entered, it must be
executed immediately after the NEW com-
mand, i.e. before any new line numbers are
entered.

A0 04 LDY &04

c8 L1;INY

8179 LDA(79). Y

DO FB BNE L1 , find end of

c8 INY . first line

c8 INY

8C0103 STYO0301?

A5 7A LDA 7A

8D 0203 STA 0302

A9 FF LDA &FF

8512 STA 12

2032 A4 JSRA432 | find end of

8674 STX 7A , program

A5 AA LDA AA

206D A4 JSR A46D | reset pointers

A9 03 .LDA &03

85 7A STA 7A

4C 74 A2 JMPA274 [ warm start
Stuart Smith,

Dumbarton.
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Sir—If you wish to link more than one
machine code routine to UK101 Basic, the
restriction of a single ‘USR’ function can be
a drawback. By POKING into locations 11
and 12 you can of course change the USR
address but this leads to lengthy BASIC
lines which don‘'t make for easy reading.
For example it's difficult to see that

POKE 11,227:POKE 12,168:X=USR(Y)

is calling the routine at 43235 decimal.

When the USR call is made from BASIC
as above, the value of Y is placed into the
floating accumulator at $ AC to $ B@. It
seems logical therefore to try to use this
route to allow multiple USR calls with the
address of the routine as the argument.

The technique is to vector USR calls to a
machine code patch.containing the follow-

ing:

JSR 8B408 Convert floating accumulator
contents to integer at $11, 812

Branch to routine whose
address isin 811, 812
Including the following lines of BASIC in a
program will set this patch up at 30228 and
link subsequent USR calls to it.

FOR I=565 TO 570 : READ X : POKE
I, X : NEXT

DATA 32, 8, 180, 108, 17,0 : POKE 11,
53 :POKE 12,2

IMP (11)

the original monitor, and the new monitor
as well as CEGMON.

The calling routine mentioned above now
reduces to:

X=USR (43235)

This saves memory, is more readable and
the omission of the two POKEs also speeds
up the calling procedure considerably. En+
terprising EPROM programmers could fit
the patch into  the New Monitor or
CEGMON by stealing some of the ROM
used for message storage.

P. Beckett,
Blackpool.

QUICK TIP

A short routine to print superscripts as

required in A? etc.

Example:

140 AC=32

150 ?:? “ACCELERATION="; AC ;
“FEET/SEC”; :
POKE 54157 + POS (), 50:?

How about an article on programming
techniques with tips like this one and wider
aspects such as how the interpreter works.
For example, is it faster to put DATA state-
ments early in the programme, or after the
READ statement?

S. Jeans,
Cardiff.
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FULL RENUMBER

Sir—Here is a full-function BASIC Renum-

berer program for the UK101 in reply to

Mr. I. Pawson of Leicester (PE November

1980).

This program renumbers, with the same
steps as the original, lines and statements
GOTO, GOSUB, THEN, ON! GOTO and ONI
GOSUB if they are in positions it is
necessary to change, anywhere in the
program.

The renumbering is successful in
GOTO'S, THEN'S etc., even with new num-
bers having more or less digits than the old
ones. If there is no space to enter the full
number (in the case of a number having
more digits), the program enters the most
significant digits of the new number and
reminds you to REWRITE line n. So, when
writing BASIC programs it is better to leave
one or two spaces in GOTO'S, THEN'S etc.,
before or after the number.

After renumbering, the lines remain at
the same memory locations as before.
Suppose you have a program with lines
100,110, 120, 130.

CASE 1 Renumber from 100 to 110
starting at 80; The new sequence
of lines will be 80, 90, 120, 130.

CASE 2 Renumber from 120 to 130
starting at 400; The new
sequence of lines will be 100,
110,400, 410.

CASE 3 Renumber from 110 to 120
starting at 400; The new
sequence of lines will be 100,
400, 410, 130. The new program
will not work. You must SAVE it.in
a spare cassette and LOAD back
to COMPUKIT. The new sequence
will become 100, 130, 400, 410.

44400 REM *** FULL-FUNCTION

RENUMBERER FOR UK101

REM **** A, GALLOPOULOS

— GREECE ****

44410 INPUT “RENUMBER OLD
LINES FROM”; X

44415 INPUT “THROUGH TO”; Y

44420 INPUT “AS NEW LINE
NUMBERS FROM”; Z

44425 A=1768:S=7Z-X

44430 A=A + 1:L=PEEK (A+2)+

PEEK (A +3) * 256

IF L => 44400 THEN 44475

IFL<XORL>YTHEN

M =L : GOTO 44455

M=L+S:POKEA +2,

M — INT(M/256) * 256

44450 POKE A + 3,INT (M/256):

44405

44435
44440

44445

PRINTL,M

44455 A=A +4

44460 C=PEEK(A):IF C=f THEN
44430

44465 IFC=136 ORC=140 OR

C =160 THEN 44500
44470 ‘A=A + 1 :GOTO 44460
44475 PRINT “RENUMBERING
COMPLETED” : END
44500 E$="":B=A
44505 B=B + 1 : C=PEEK (B)
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44510 IFC>64 THEN A=A +'I:
GOTO 44460
IFC=pORC=44 OR C=58
THEN 44525
44520 E$ =E$ + CHR$(C) : GOTO
44505
K=VAL(ES$):W=B—A:
A=A-1
44530 IFK <X OR K>Y THEN 44555
44535 E$=STR3(K + S): FORJ=2
TO W
44540 IF J <=LEN(E$) THEN 44550
44545 POKE A +J, 32:NEXT:GOTO
44555
44550 V =ASC (MIDS(ES,J, 1)) :
POKE A +J,V: NEXT
44552 IF LEN (E$) > W THEN PRINT
“REWRITE LINE”; M
44555 A=B:IF C=44 THEN 44500
44560 GOTO 44460
Antonios Gallopoulos,
Greece.

44515

44525

CASSETTE FILE HANDLING
Sir—The basic UK101 has no built-in data
file handling capability. The data file
program published in your “Micro Prompt’’
of April 1980 suffers from the disadvantage
that a program change is required to
change:—

al the name of the file;

b) the number of characters allowed in the
file name,

c) the number of data “words” stored in the
file.

Also, the pause period in line 10 is run-
ning while the operator is actually reading
the instruction and starting the tape. There
is, therefore, no tape run-up time before the
instruction “HIT ANY KEY” is given. The
following modification of your program
overcomes these limitations.

5 INPUT*“NAME THE FILE”;F§

10 INPUT*HOW MANY ITEMS OF
DATA”;N

15 FOR A=0 TO N-1: PRINT“EN-
TER ITEM” A+I1;:INPUTWS(A):
NEXT:PRINT:PRINT

20 PRINT“WIND TAPE TO RE-
QUIRED POSITION & SET TO
RECORD”:PRINT:PRINT

25 PRINT“HAVE YOU STARTED
THE TAPE?”:PRINT:PRINT

27 INPUT“IF SO, ANSWER ‘Y’ ”;-
Q$:IF Q$<>“Y” THEN 25

30 PRINT:PRINT“WAIT . . .”;:FOR
A=ITO 8000:NEXT:PRINT“HIT
ANY KEY”

35 POKE 11,0:POKE 12,253:X=USR
(X):SAVE

40 PRINT F$:PRINT N

45 FOR A=0 TO N-I1:PRINT
WS(A):NEXT:PRINT

50 POKES17,0

55 PRINT*‘”F$“’ FILE IS NOW ON
TAPE”

60 END

The program to retrieve the file from tape
follows.

120 INPUT*WHICH FILE DO-YOU
REQUIRE”;F$:PRINT

125 PRINT“WIND TAPE TO FILE
POSITION, SWITCH TO”

130 PRINT“REPLAY & . HIT ANY
KEY IMMEDIATELY.”

135 POKE 11,0:POKE 12,253:X=
USR(X):LOAD

140 INPUT TS

145 IF RIGHTS(TY,LEN(FS))=F3
THEN 155

150 GOTO 140

155 INPUT N

160 FOR A=0 TO N-I1:INPUT
WS(A):NEXT

165 POKES15,0 : PRINT : PRINT :
PRINT

170 PRINT F§:PRINT:FOR A=0 TO
N—1:PRINTWS(A):NEXT

175 END

Since the WS(A) array has not been
dimensioned, the maximum number of data
“words” is 11. This is in any case the max-
imum number that will be displayed
together at line 170.

D. R. Smith
Coventry

LIKEV
Sir—This short program for the UK101
allows the programmer to view the con-
tents of a tape without loading it into
memory, a similar facility to the V com-
mand in the extended monitor.

The program is in BASIC, and uses a
machine code routine as follows:

0222 20 80 FE JSR FE80
0225 8D 29 02 STA 0229
0228 60 RTS

0229-—character store

The FEBO is the address to a subroutine,
that inputs a ASCII character from cassette,
and stores the value in the accumulator.
After re-entry, the value In A is stored at
0229, and the program returns to BASIC
and prints out the character.

10 FOR A=546 TO 552
20 READ B:POKE A,B:NEXT
30 DATA 32,128,254,141,41,2,96
40 POKE 11,34:POKE 12,2:X=USR(X)
50 V=PEEK(553):PRINTCHRS$(V):
60 GOTO 40
Hans Palm,
Sweden.

CEGMON TRACE HELP

Sir—I noticed R. J. Newman’s snags with
“Trace”. Having used it under CEGMON |
can only suggest either (1) the “Trace " can-
not be loaded at 546 as the window han-
dler resides there; | relocated mine to 672
($02A0 hex), and (2) the control-C vector is
mentioned twice in the program, being
$FBI94 under CEGMON.

! have found the PE “Trace” one of the
most useful utilities published. | hope this is
helpful.

Robin H. Tracey,
Coventry.
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@BRRroposals ... M. o0  Swws - el I o - July 24
COUNTDOWN ...... Feb. 39, March 45, April 42, May 31,
June 21, July 21, Aug. 21, Sept. 21, Oct. 20,

Nov. 68

EDITORIAL ........... Jan. 17, Feb. 15, March 17, April 17,

May 17, June 17, July 17, Aug. 17, Sept. 17,
Oct. 17, Nov. 17, Dec. 17

INDUSTRY NOTEBOOK by Nexus ....... Jan. 21, Feb. 24,
March 21, April 21, May 21, June 23, July 23,
Aug. 23, Sept. 23, Oct. 21, Nov. 21, Dec. 21

MARKET PLACE ..... Jan. 18, Feb. 16, March 18, April 18,
May 18, June 18, July 18, Aug. 18, Sept. 18,
Oct. 18, Nov. 18, Dec. 18

NEWS BRIEFS ................... March 24, 45, 61, May 25

PATENTS REVIEW .......... . Jan. 69, Feb. 66, March 60,
April 65, May 53, June 78, July 58, Aug. 69,

Sept. 35, Oct. 21, Nov. 56

PE Inventors Competition Results ................. March 43
POINTS ARISING ............. Feb. 30, March 61, April 42,
May 25, June 20, July 20, Sept. 2t

READOUT ............ Jan. 42, Feb. 22, March 42, April 63,
May 25, 34, June 44, 79, July 59, Nov. 54, 61

SPACEWATCH by Frank W. Hyde ........ Jan. 59, Feb. 63,
March 51, April 35, May 35, June 32, July 61,
Aug. 65, Sept. 48, Oct. 48, Nov. 31, Dec. 51

SPECIAL SUPPLEMENTS AND OFFERS

Circuits Supplements ...... July (between pages 42 & 43}

Extra Case Coupon ...June 28, July 57, Aug. 35, Sept. 27

(0= (O (T ARSI SN - o o Dec. 29
Muitimeter Offer ......................oo, Dec. 59
Special Offer—Car Audio Booster ........ June 39, Aug. 62

Special Offer—Digital Panel Meter ................. May 51,
June 57, July 45

Special Offer—Graphic Equaliser ............... .. Sept. 49
Special Offer—GSC Experimentor Kit ....Oct. 73, Nov. 46
Special Offer—In Car Entertainment ...... Jan. 34, Oct. 49
Special Offer—Telequipment S61 Oscilloscope ...Feb. 25,
March 37

Special Offer—Vero Wire Wrap Kit ................. Nov. 57
Using your free i.c. removal tool ...................... Oct. 20

TWO SIDES TO
YOUR SUCCES

_;,’

FROM VERO

":a {‘H 3
%%‘3555@?3““‘\ -

R
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ga;m;?ﬁéﬁﬁgaa s
RY Eéna

The Low Cost Eurocard Size Microboard === =="===~__2%

Fully Compatible with indirect connectorsl rLease

and Card Frames to the latest international
specifications.

Accepts any Integrated circuit package -
allows high packing density.

Screen Printed with ‘island’
pattern for ease of use - ideal
for solder and wire wrap
applications.

Vero Electronics Limited, Retail Dept., Industrial Estate,
Chandler’s Ford, Hampshire SO5 3ZR. Tel (04215) 62829
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ORDERCODE | DESCRIPTION SIZE PRICE '

I SUPPLY QTY.

200-22271B MICROBOARD (160 x 100mm| £3.47 each (including

200-22270E MICROBOARD [160 x 233mm | £5.47 each VAT & carriage)

|
I PE/12/81 I
I Name: __ . m . :
| Address: I
I S Postal Code: I
|
uy Access/Barclay No. Is: Signed
LR )= =g N _-J-__F _§ F “Jo= J- F J -0 §F
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Now the time can tell you! . . .

New from Silicon Speech Systems (a Powertran
subsidiary) — the first ever easy-to-build kit that will give a
whole new meaning to the ‘speaking clock’! Electronics and
quartz technology combine to enable you to construct a
talking timepiece that is interesting to build — fun to have!

Full instructions make this a kit
with equal appeal to the
beginner or experienced
constructor.

Special Xmas Offer
only £24.50!

fincludes VAT and Post & Pkg/}

@ Accurate to a minute a year

@ Adjustable voice pitch

SPEECHTIME

@ Grained stainless-steel case

@® Pocket size — approx. 5in. x

Bine Spaa $raec uma L}

21in. x 1in. <
@ Useful in the home or office
- —_—
® As heard on BBC radio —

Silicon Speech Systems =%

{A Powertran Subsidiary)

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3WN

TELEPHONE ORDERING FOR ACCESS/BARCLAY CARD
CUSTOMERS IS NOW AVAILABLE.

JUSTPHONE YOUR ORDER AND GIVE YOUR CARD NO.
RING ANDOVER (0264) 64455.

SAFGAN DT-400 series

BRITISH MAKE
DUAL TRACE 'SCOP

ES §

PROBE
{XI-REF-X10)
_£10.50

. EET.;EE

WwiTH

18
GUARAN-
TEE

TEL: WOKING (04862) 69560

DT-410 10MHz | DT-415 15MHz | DT-420 20MHz
* CH1, CH2: 5mv/div — 20v/div. * 2-Modulation.
* Time Base: 1 sec/div — 100ns/div. * CALoutput 1V 1KHz.
* XY Facillty: Matched XY inputs. * Gratlcule blue ruled 8x 10 div {4* CRT).
* Trigger: Level control, + slope selection. * Size:H215 mm, W185 mm, D280 mm.

AUTO, NORMAL, TV Triggering.
SAFGAN ELECTRONICS, 24, Guildford Road, Woking, Surrey.

Carriage: England & Wales £6.50 + VAT.; Scotland £9.50 + VAT.
London Stockist: Audio Electionics — Tel. 01-724 3564
North-West Stockist: Dsrom Supplies, Warrington. Ches. — Tel. Warrington B4754
Avon Stockist: L F. Hanney, Bath, - Tel. Bath 24811
Carditt Stockist;
Ci Stockist: Kays 5

* Weight: 4 Kgs.

Steve’s Electronics Supply Co.. Carditf — Tel. {0222) 41905
C dlield — Tel. [0246) 31696
Newcastle Stockist: Aitken Bros. & Co.. Newcastle — Tel. 0632 26729
Birmingham Stockist: PATH, Electronse Services — Tel, 021-327 2339
Derby Stockist: RTS, Derby — Tel: {0332} 41235

Buy i with Axres
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cut the cost of
high precision
multimeters

MAIH Analogue Multimeter.
Normal Price: £33.35

Special Discount Price:

£ 27- 6 {lncileadsgatiang

postage/packing)
Analogue multimeter
pivoted movement and
easily read mirror scale.
Input impedance 20K 0/V D.C.
DCV 9ranges up to 1000V
ACV6rangesupto 500V
DCA 6 ranges up to 5A
ACA 5 ranges up to 5A
Resistance4ranges upto 1M
Capacitance can also be
measured from 2-200,000uF.
Carrying Case: £5.18inc vat
e T

R -
- —

Digital Multimeter
Normal Price: £63.25

Special Discount Price:

{inc. leads, carrying case,
£ 54 -05 Vat, Postage/Packing)
Digital multimeter Large LCD display.

Input impedance 10Mq.

AC and DCV 5 ranges up to 650V

AC and DCA 4 ranges up to 2A
Resistance 5 ranges up to 20Mn

OR ORDER BOTH &

SAVE £15

ONLY £79.35inc vay

Full service back-up and money-back guarantee.

From one of Europe’s leading
electrical groups, now available

:k in the U.K. from JMI.

Irm JOHN MINISTER INSTRUMENTS LTD

137/139 SANDGATE ROAD, FOLKESTONE, KENT CT20 2DE
Telephones (STD) 0303 41598/54002 Telex 965418
Name _
l Address

l F;lease supply:
[C_] MAIH Analogue Multimeter [ | with carrying case.
[_1 MAID Digital Multimeter inc carrying case.

Cheque/Postal Order for £
 § ¢ J F 3 ¥ 8§ N B N ] |
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with remittance,

Stamford St.,
5846).

SMALL ADS

The prepaid rate for classified advertisements is 32
pence per word (minimum 12 words), box number 60p
extra. Semi-display setting £10.70 per single column
centimetre (minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “Lloyds Bank Ltd". Treasury notes should
always be sent registered post. Advertisements, together
should be sent to the Classified
Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower,
London, SE1 9LS. (Telephone 01-261

NOTICE TO
READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non-current
issues of the magazine.

When replying to Classified Advertisements please

ensure:

(A) That you have clearly stated your re-
quirements.

(B) That you have enclosed the right remittance.

{C) That your name and address is written in block
capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatchjng orders with the minimum of delay.

e

MY CATALOGUE contains thousands of surplus electrical and
mechanical items. Price 40p or sent free with large tin of
aerosol freezer price £1 plus 85p postage. J. A. Crew (PE)
Spinney Lane, Aspley Guise, Milton Keynes.

CHEAP CHIPS UA7 41 ICs 10 only £1.40. NES55 ICs 10
only £1.60. BC108 transistors 10 for 75p. Components

EDUCATIONAL

CAREERS IN MARINE ELECTRONICS. Courses commencing
September and January. Further “details, The Nautical
College, Fleetwood FY7 8JZ. Tel. 03917 79123.

new, full spec, p/p. Free Cheques/P.Os, G. Mc h
(Practical), 24 Tower Road, Tadworth, Surrey.

RECEIVERS AND COMPONENTS

300 SMALL COMPONENTS, transistors, diodes £1.60. 7 Ibs
Assorted Components £3.95. 10 Ibs £5.25. PCBs 114" x
8", 60p. | Ib weight assorted 80p. Fibreglass 11’’ x 5" £1.
11”" x 10" £1.80. Fourty 74 series ICs on panel £1.60. 500
capacitors £3.00. List 20p refundable. Post 50p. Optional
insurance 20p. J.W.B. Radio, 2, Barnfield Crescent, Sale,
Cheshire M33 INL.

BAANDNEW COMPONENTS BY RETURN
Ek«:tolym: Capznczlton41 ;,v €5V 50V.
7

10 Mfds. — Sp
& 7 100—7 —88 0—3

(50V—10) 11p. (48V—169) 00/15V—159
1000/25V—1Bp 1000/40V——3 p.

alactrolvucl

0-1, 022 047 10.35V 4.7 @ 63V — 14p.
2.2/35v, 4.7/25V—~—15p. 10/25v, 15/16V—20p.
22/16v, 33/10v, 47/6Y, sa/:sv & 100/3V-20a
15/28v.  22/25v,  47/10v—3 47/16v—80p.
Subministure Ceramic Caps. E12 Series TOOV.
2% 10 pf. to 47 pt—3p. 56 pf. to 330 pf.—4p.

10% 390 pf. to 4700 p'Ae
Vertical Mo Ceramic  Plate Caps. o

E12 22 pf. to 1000 pf. E6 1500 pf. 1o 47000 pt.—2p.
Pa) rene E12 Series 63V, Horizontal Mntg.
10 y"ym 820 pf.—3p. 1000 pf. to 10.000 p.-4§<
Miniature Polyan.r 250V Vert, Mtg. E6 Series.
-01 to -06 g 16, 2248{ 33, -47—10p.
.68 — 0——1915—2;:22—249.'
M lar | olyener) Film 100V. Vertical Mounting.
1, -0022, -0047—3p. -01, -022—4p. -04, -05, 0-1—5p.
Mmlatur. Film Resistors Highstab. E12 Ser. 5%‘
0-125W  mixed carbon/metal 100 o IMD—
0:26W Carbon 102 to MQ (10% over IMOD)—1
{E24 Series av. In -} C. Film 1Q to 5M86
0-25w, 0. 5W & 1-0W Metal Film 10Q to 2M20—2p.
1N41 1N4002—4ap. 1N40O . 1IN40O7—7p.
8C107, 8/9 EC147/B/9 BC157/8/9, 8F195 & 7—-10!)
8 Pin ic's. 741 Op. amp—18p. 556 Timer—24p.
Dil_Holders 8 pin—9p. 14 pin—12p. 16 pin—14p.
LED's. 3 & 5mm. Red—1 Op Green & Yellow—14p.
Srommets for 3mm. —‘h}p pce. holders Smm.. —ng
Omm. Q.B. Fuses -16, -25, .5, 1, 2, & HA—.
Omm, Anti Surge |00mA. lo 5° OA-——Sp
Omm. Fusehoiders P.C. or Chassis Mta—6p.
Battery Snaps (pairs) PP3—5p. PP9—10p.,
400mW Zener diodes E24 series 2V7 to 33V—8p.

"Prices VAT inclusive Post 15p. {Free over £5.00)
THEC.R.SUPPLY CO.
127, Chesterfield Rd., Sheffield S8 ORN.

NN R Gy

NEW TOP GRADE COMPONENTS AT
DISCOUNT PRICES

NPN SILICON POWER TRANSISTORS BY IPS

2N3053 20p 2N3771 90p
2N3054 45p 2N3772 90p
2N3055 45p 2N3773 £1.20
2N3055H Sop 2N3442 90p
2N6254 80p

GENERAL PURPOSE ELECTROLYTIC CAPACITORS
Radial:

10,22, 47,100, 220, 470, 1000MF 16V
Sp 6p Tp iop i8p
10, 22, 47,100.  220. 470, 1000MF 25V
Sp 6p 8p 16p 42p
Axial
10.22, 47, 100, 220, 16V
Tp 8p 9p 10p
10.22, 47, 100, 1000, 25V 1000/50V
Tp 8p 9p 45p $5p

Trade enquiries welcome.
VAT included — please add 30p postage & packing — orders
despatched by return ~ CWO to:

SELECTRONIX
25 Ennerdale Gardens,
Wembley,
Middlesex HA9 8QY.

= LEDS **

Courtlands Road, Newton Abbot, Devon.

T & J ELECTRONIC COMPONENTS

Quality components — Competitive prices
@ Stock items despatched same day @ First class post used

whenever possible ® Wide range of comporents and accessories
® VAT inclusive prices ® Single charge of 40p postage @ Price
increases kept to a minimum. For illustrated catalogue, send a
cheque or postal order for 45p.

98 Burrow Road, Chigwell, Essex 1G7 4HB
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SPECIAL SHAPES ** LEDS **
®* ARROWHEADS LINES TRI/RECTANGLES *
* DOTS - R, G, Y 20 ffspec LEDS £2.95 *
P&P 25p. SAE LISTS PETRON ELECTRONICS,

01-904 9096

BALLARD'S OF TUNBRIDGE WELLS have moved to 54,
Grosvenor Road, no lists. S.A.E. all enquiries phone
Tunbridge Wells 31803.

POWER TRANSFORMER and Rectifier bargains. 30-150
amps. Various voltages. List: R. Neville, Green Lane,
Ellisfield, Nr. Basingstoke, Hants.

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272P Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)

State if under 18

TECHNICAL TRAINING
Get the training you need to move up into a- hlglhcr
aid job. Take the first step now—write or phone 1C
or details of ICS s ecmﬁsl homestudy coutses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272P Intertext House, London SW8 4U)
Tel. 01-622 9911 (all hours)

State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272P Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)

State if under 18

BOURNEMOUTH/BOSCOMBE. Electronic components spe-
cialists for 33 years. Foresters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road,
Boscombe. Tel. 302204. Closed Weds.

SURPLUS PARCELS. Unbeatable value: guaranteed to con-
tain assorted resistors, capacitors, relays (min. etc.)
transistors, semi-conductors, switches (micro etc), 5
P.C.B’s incorporating valuable components, plus assort-
ment of components as available. 10 Ibs minimum. Send
remittance for £10.00 (includes p&p) and £1.50 V.A.T. to:
RICH ELECTRONICS, Claverley House, 93, Lubbock
Road, Chislehurst, Kent. — We expect repeat orders — buy a
parcel, we think you will agree.

BLACKPOOL AND THE FYLDE. For components to ETESON
ELECTRONICS, 15B, Lower Green, Poulton-Le-Fylde,
Tel. 885107 Mail order too — SAE lists.

TURN YOUR SURPLUS Capacitors. transistors, etc., into cash.
Contact COLES-HARDING CO., 103 South Brink,
Wisbech. Cambs. 0945-4188. Immediate settlement.

1920°'s ONWARD VALVES, Wireless, S.A.E. SOLE
ELECTRONICS, PE37, Stanley Street, Ormskirk, Lancs,
L39 2DH.

TUITION

PAY AS YOU LEARN, postal mathematics tuition. 23, St.
Lukes Close, Middlestown, Wakefield.

BOOKS AND PUBLICATIONS

OUT OF PRINT Book Service, 17, Fairwater Grove (E),
Cardiff. Send SAE for details.

ANY SINGLE SERVICE SHEET £1 L.S.A.E. Thousands
different repair/service manuals/sheets in stock. Repair
data your named T.V. £6.50 (with circuits £8.50). S.A.E.
Newsletter, pricelists, quotations. AUS (PE), 76 Church
Street, Larkhall, Lanarkshire. (0698 883334).

SERVICE SHEETS

BELL’S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A E. Colour TV Service Manuals'on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,
N. Yorkshire, Tel:(0423) 55885.

SERVICE SHEETS £! each plus SAE. Individual T.V. repair
data £6.50 (with circuits £8.50). Free electronics newsletter,
pricelists unique publications. Auspe, 76 Churches,
Larkhall, Lanarkshire ML9 1HE.

WANTED

WANTED. Practical Electronics March 1973 in good condi-
tion. Postage and cost refunded. Telephone John Carrell,
Wilmslow (0625) 533243 evenings.
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NOUGHTS AND CROSSES CASSETTE UKI101 4K (new

SOFTWARE monitor) £2.00. Marples, 29 Marchwood Drive, Sheffield Cabinet and Flightcase Fittings
6 SLH. Fretcloths, Coverings, Handles, Castors etc., Jacks and
. Sockets, C . Bulgins. R b Trays. Emilar Compres-
SINCLAIR ZX B1 (16K RAM) quality software. G'C'E' 2O NEW IMPROVED CHARACTER set Epmm for your si?)::\ Srisver:.nxzzsMi::js.g'(':‘:Ieslei(‘;:'Sper:kers, ASS, Glassfibre
LEVEL MATHS. 3 programs on one cassette, ranging UK 101/Superboard (please state which). Includes double- Horns,
over the whole syllabus and including teaching, generated density graphics, maths, electronic and gaming symbols for Send 30p Postal Order for ilustrated catalogues to:
questions and explanations. ORDER NO. ACOM 3 PRICE only £895 (+ 50p P&P). Reprogramming service
£4.50. A satisfied customer says “I find the standard to be available, J. O. Linton, 110 Duchy Road, Harrogate, HG 1 ADAM HALL (P.E _SU':PLIES)
quite exceptional”. Mail order only. ROSE CASSETTES, 2HB. Unit G, Carlton Court, Grainger Road,

Southend-on-Sea, Essex $S2 5BZ.

148 Widney Lane, Solihull, West Midlands B91 3LH.

- CENTURION BURGLAR ALARM EQUIPMENT. Send SAE for
UK101 SOFTWARE ON TAPE h 4
from the guy who wrote “Le Passe-Temps™ sv N TH E s | S E R . free list or a cheque/PO for £11.50 for our special offer of a
GALACTIC HITCHHIKER (8K). An adventure, all in for under £50! Built-and-tested circuit board, full sized signwritten bell cover, to Centurion Dept PE, 265
- machine code. A beauty| (£7.00) . battery operated, simple control connections, Wakefield Road, Huddersfield, W. Yorkshire, Access &
SUPE“"‘EK (8K). Sail boldly through the universe no electronics knowledge required. MICRO Barclaycard telephone orders on 0484-35527.
2053i01 moving Klingons! in rzal. time: uperh graphics. 88 — a real synthesiser for half the pricel
ScTsA.(;!o"ﬂEK {8K). The old favourite, beautitully presented. . SAE to: B. J. TYLER, 21 BEAUFORD
LUNAR LANDER. A reai challenge. You won't get down In ORCHARD, NORTON, TAUNTON, SOM. RYDER ORGAN SYSTEM
ess than ours.
HANGMAN, Excel!em raphics. P.E. said sol {£3.00) YOUR UK101 BASIC PROGRAM in Eprom. Switch d
BASIC TUTOR (8x4K). The only way to leam — at the ; PISTLAZ AT on an ) p )
keyboard {£12.00) run! Using 5V 2716. Uses normal RAM for variable The WW classical design for full-size
E PASSE-TEMPS. You NEED this, if you haven't already storage — without over writing any program in RAM, Sim- keyboards, including couplers. Expanded
otlt(£300 g any prog| y! g : ;
TAAD MONK (8K). It's ready at lasti A machine code ple pokes change between RAM and ROM programs range of p.c. boards & data avacl_able in-
adventure with s:)msb lruly" r(c;:rga;l:)a)bla graphics, this (retention of variables possible) Ideal for text writer/best cludes chorus, vibrato, combination stop
rogramme is in a class by itsel i i icati g
%‘egse O CNAL PROLRAMS are tompatible all 2K game or dedicated machine applications. SAE for d.etmls.J. ' control. . .
Monitors and are available for 16x48 and 32x48 displays I. Dyson, 22A Hyde Road, Mottram, Hyde, Cheshire, Reverberation. A new compact solid-
lincluding enhanced Superboards). - state unit gives smooth natural sound.
UK101 AND SUPERBOARD. Original program listenings, Demo cassette, on loan, deposit £1.50,
HARDWARE e g 4
These kits are complete in every waz — Fully socketted high mostly utilities, a few games. I“°lUd?5 HEX dump patch refund £1.00. {Prices UK only}.
qugllltv PCBLa" componenls switches 'eltj'plus preformed for assembler andexmon, high speed binary dumber/loader, ¥
ection rour. .. 2 H 0 -
TR || s P o S e o | | ey
t ose extras easily. Provides elg t, yes . fully buffere udi ol e for tu st and sample program. Ur l. d bl’id e Lane B |t BL1 SED
pe sackats. (£19,50) Mike Whittle, | Old Croft Close, Kingston Blount, Oxford s L) dAboiren :
TATIC RAM BOARD. {£39.50) ’ < . )
HI SPEED CASSETTE INTERFACE. At last, a system
that works. COMPLE)TElLV REfl‘.‘LABLEf 4000 bzugltsgo d»lnlm ZX81 SOFTWARE ZXAS Assembler (5k) £3.95; ZXDB B T 45 ey
pEs=spEb efcassealip spschwaeiionameditia bancing Disassembler/debugging program (4k) £5.95; Program NAMELL swg to 45 swg. or
Aadeliontato; use: (RIS O A Rogscliwarelina EREOM Y atd pack | (8 1k programs) £3.50; 1k Breakout £4.50 prices quotation by return, cheapest prices. 102 Parrswood Road,
VIDEo ENHANCEMENT. Switch selectable 16x48 or inclusive. Bug-Byte, 98-100, The Albany, Old Hall Street, Manchester 20.
%€1§Ago)dlsplays without butchering your computer. [ Liverpool
Monitor EPROMS re-blown to suit for just £2.50 .
8K EPROM BOARD (£19.50). A 2K Extended Monitor is ; PRACTICAL ELECTRONICS P H
af\ggafll(e"llr:‘ E%%%?\AManzjorBAg}g\?o el leomingoan. M'SCELLANEOUS ed, |-Smm Glass fibre Fry's Roller Tinned
MONIT(I)R BOA' D. Pl4u ’;althgor(lltgr so)ckel to provide . QTARY BBII {‘)“‘dse:) “lé"msgcs;iglzo Tt :::;
switch selection of up to igi Sounder - ..
AVAILABLE SHORTLY: EPROM Programme': Pla/ ELECTRONICS KITS. Largest range of kits in the U.K. AUG 81 Minute chime EP625 £2.66
B ond. 9 8“"’ 2nd g rather nice Everything from stroboscopic lights to transmitters, at SEP 81 Analogue freq meter £2.17
o0 GQEEiE g eatas ey ool Ignition EP690 £1.84, EP692 £1.93, EA28S 68p
All inclusive prices — absolutely no hidden extras. UwoeaEN.. RN HC g NRL_N CHjalopRe (o ; S
Picase vfme u,phune‘;o/ryunm.-,de:.,/s EASTLING ELECTRONICS (KITS), 64B, Hawthorne ey S e
A. KNIGHT (Dept. PE), Road, Winton, Bournemouth. NOV 81 UK 101 Monitor change EP640 £1.87
28 Simonside Walk, For tull tisl and current pch’s send SAE. Peb’s also produced to customers own
g""ﬂISbg masters. Trade enquiries weicomed. Write for quote. CWO Please. Postage —
o (0‘;:;)’;21’266. ANNOUNCING - THE SENSATIONAL add 35p postage and packing 1o complete order. Europe 70p.

PROTO DESIGN
14 Downham Road, Ramsden Heath,
Billericay, Essex CM11 1PU. Telephone 0268-710722

7 P
PROGRAMMER'S TOOLKIT, for UK 101, OSI Superboard and V l BROSCO E

C1 (all monitors), and C2 (CEGMON only). 2K of fast
machine code on tape, giving 14 new commands including
RENUMBER, DELETE, TRACE, and OLD. Only £10
inclusive, or SAE for more details. State computor and
memory size. S. A. Smith, 36, Woodvale Avenue, London
SE25 4AE.

PRE-PACKED. Screws, nuts, washer, solder tags, studding.
Send for pricelist. A1 Sales (PE) P.O. Box 402, London SW6
6LU.

MAKE YOUR OWN PRINTED CIRCUITS

Etch Resist Transfers — Starter rack {5 sheets, lines, pads,
1.C. pads} £2.00. Large range of single sheets in stock at

ACORN ATOM Invaders (i2k) £8; Backgammon (7k) £7;
Labyrinth (12k) £6.95; Star Trek (12k) £5.00; Lunar

Lander (12k) £5.50. All software supplied on cassette. 43p per sheet.

X . A Once again, Stuart Systems have astounded the wortd with ™M Positive T ias fi P.C. layouts | 3
Prices m(;luswe. Bug-Byte, 98-100, The Albany, Old Hall a totally new concept, The Video Vibroscope produces a zm:ssmb'y ‘s’lsr;;‘:‘lf: p;:)’l‘ggrna?h’:g ap.ro::(i;rgs 2 shye:(s rr:erg:(?:e
Street, Liverpool. fantastic multi-coloured display on any TV. The picture Is paper, sheats ;osmve film (A4} £2.1Q. Photo-resist

controiled by music, using microphone or other direct Input, ;P'nv (ZOOG m;) fAAZ-g {p+p 55p). Dratting Film (A4) 25p.
i recision Grids
superboard/IJK l 0 l A :r;&:r;g::&e':ﬁI‘l:)n‘gdr%u‘l'?:rl:‘ngna!rfr:\‘ﬁ:\;gl'cp:;;::;ence \2~?\p starl;ré?c::l“ljlsts and |n'ormanon P&P 35p per order except
discos, etc. (2
Low Cost Add-Ons NOW AVAILABLE FORONLY £49-95 PACCELECTROMICS
OAK LODGE, TANSLEY, DERBYSHIRE.
ALL PRICES INCLUDE VAT & POST 9 POWER UNIT £495, PLEASE ADD VAT AT 15%.

8K RAM + l§K EPROM board. (POST & PACKING INCLUDED)

Kit £48.99 built and tested £56.99 Barclay/Access orders accepled on telephone

EPROMS ) VMILLIA\/] Dewer House, Billericay Roaa. St TELEPHONE ANSWERING MACHINE. Build your own for

Assembler (3 x 2716’s) £23. Exmon £7.50. Toolkit S LA A e r under £10 plus any cassette recorder. Send £3 for circuit

(adds 16 functions) £18.95. SYSTEMS Ltd $§f:;h%“:;?;seg(wood (02771 810244 and plans. S. D. Cross, 24 Thorney Road, Streetly, Sutton

Enhanced Video Display. True 48x32 Display Clai e, Vol el

Full kit and instructions £15.95. §

. SENSATIONAL FREE OFFER. Buy a Casiotone VL-1
48x32 CEGMON £42.00. A . Y : "
Kf! + s < Electronic Musical Instrument and get a semi conductor NEW MK 2 32.7KHz QUARTZ LOCKED
Kit + 48x32 NEWMON £32.00. ¥
pack absolutely free. Comprising 10-7400, 10-BC183L, 1 ULTRASONIC ALARM + PANIC
Software for all Superboard/UK 101 screen formats. 7805, worth £2.60. Send cheque/PO for £35.95. All Datacrogand|Contialtimgiybet SOEIRIReati i
Chess 1.9 £9.99, Draughis £4.99, Both £13.50. Casiotone keyboards and access‘()ries salh s, R e TR BEE oumehed B bom al corm. et
Access and interest free credit. (no postage required). — Single unit construction - PCB screw connections:
ATOM SOFTWARE : . po 240V AC supply: with optional NI-CAD battery back up:

Chess 1.9 £11.99, Draughts £4.99, Both £14.99. g\';:;oqyl;’s'sglog‘tg'l’ 6‘;:;"05" 37, Wood Lane, Coventry 15 10 20 R detection far??e. externally presettable: P

N.B. All board games (both UK 101 and ATOM) are ) ' S AR ryaras aeiay 2 e lF AT

fully interactive with complete instructions and latchiny (,Panic button facility Yncluded 10sec. alang\ mhibn

i 240V P Multit D Kit 8.65
eXcellEnar@phicss MORSE CODE TUITION AIDS 240 AC UAQ +P Multiions Drive & Relay Output  £21.85
USED MICROS x PRINTERS Above kits built & tested = Kit Price Plus £8.00
SELL, BUY OR EXCHANGE Cassette A: 1-12 w.p.m. for amateur radio examination. Multitone Sounder 95dB @ t mtr, 9 Tone Options £9.20

h 'ed A ially: UK 101 Cassette B: 12-25 w.p.m. for professional i Keyswitch in ABS box £5.95; NI-CAD Batteries £9.50

We purchase used equipment especially; S preparation. Each cassette is type C90. Alf prices inc. CWO UK. SAE for further details

Atoms, Pets and Apples, also GP80, OKI80 and Morse Key and Buzzer unit for sending practice. GJD ELECTRONICS

FPSON PRINTERS. Price @ach Cassette (including booklets) £4-75. Morse Key 105 Harper Fold Road

: ; and Buzzer £4.75, : S
Ring us for used bargains (most with warranty). Prices include postage etc. Overseas Airmall £1-50 extra. Radcliffe, Manchester M26 ORQ.

NORTHERN MICRO  7el. Holmfirth

MHEL ELECTRONICS

29 Moorcroft Park (048489) 2062 E). 12 L Way. Milt
New Mill S.AL.E. for list please (Rect p’()lsm?;:.?;h:& Bfg.' Ra 0N
HUDDERSFIELD Callers welcome by appt.
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PARAPHYSICS JOURNAL (RUSSIAN TRANSLATIONS):
Psychotronic Generators, Kirlianography, Gravity Lazers,
Telekinesis. Details: Sae 4x9’’ Paralab, Downton, Wilts.
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MISCELLANEOUS — CONTD.

BURGLAR ALARM EQUIPMENT. Latest Discount Catalogue
out now! Phone C.W.A.S. Alarm 0274 682674.

*BIG EARS*%
o o

INPUT
COMPUTER!

BIG EARS opens the door to direct

man-machine communication. The system
comprises analogue frequency separation filters,
preamps and signal conversion, together with a'
quality microphone and extensive software.
Words,

in any language, are stored as ''voice-
pripts™ by simply repeating them a few times in
“learn” mode. Using keyword selection techniques,
large vocabularies can be constructed.

Use BIG EARS as a front end for any appllication:
data enquiry, robot control, starwars — the

possibitities are unlimited... £49 l
.

BUILT, TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2.
2XB0/81, PET, TRSBO. ETC.

COLOUR MODULATOR

RGB in, PAUUHF out

Please add VAT at 15% to all prices

Barclay/Access orders accepted on telephone
Dower House, Billericay Road

WA 0, Srenwose,

STUART

Essex CM13 3SD.
ENMS Ltd Telephone: Brentwood {0277) 810244

KITE£12
BUILTE18

SECURITY SYSTEMS KITS ... All components and full
instructions. Send large SAE for latest catalogue of
advanced projects for car, caravan and home. Compu-
Tech Systems. Ind. Est, N. Walsham NR28 OAN. Tel:
(0692) 5600.

SEEN MY CAT? 5,000 odds and ends. Mechanical. Electrical.
Cat Free. Whiston Dept. PRE, New Mills, Stockport.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E.4. 01-531 1568.
ENAMELLED COPPER WIRE
SWG 1lb 8oz 4oz 20z
8to 29 2.76 1.50 0.80 0.60
301to 34 3.20 1.80 0.80 0.70
35to0 39 3.40 2.00 1.10 0.80
4010 43 475 260 2.00 1.42
44 to 47 580 3.40 2.39 2.00
48 to 49 1586 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
14 to 30 6.50 3.75 2.20 1.40
TINNED COPPER WIRE
14 to 30 3.85 2.36 1.34 0.80
Prices incl P&P, VAT.
Orders under £2 please add 20p.
SAE for List of Copper/Resistance Wire. Dealer

enquiries welcome.
Reg. Office, 22 Coningsby Gardens.

CLEARING LABORATORY: scopes, generators, P.S.U’s,
bridges, analysers, meters, recorders, etc. 0403-76236.

TIME WRONG?

MSF CLOCK is ALWAYS CORRECT - never gains
or loses, SELF SETTING at switch-on, 8 digits
show Date, Hours, Minutes and Seconds, auto
GMT/BST and leap year, also parallel BCD out-
put for computer etc, receives Rugby 60KHz
atomic time signals, built-in antenna, 1000Km
range. TIME RIGHT, only £62.80.

S1G. GEN., 10Hz-200KHz, logic and O-1V sine
and square wave outputs, rf harmonics,
£16.80.

V.L.F.? EXPLORE 10-150KHz, Receiver £16.50.

PROGRAM YOUR OWN tunes on a
Programmable Chime — not just 1 of 24, 3W
audio, £38.90.

60KHZ RUGBY RECEIVER, as in MSF Clock,
serial data and audio outputs, £17.90.

Each fun-to-build kit includes all parts, printed

circuit, case, instructions, postage etc, money back

- assurance so GET yours NOW.

CAMBRIDGE KITS
45 (FZ) Old School Lane, Milton, Cambridge.

DIGITAL WATCH BATTERIES. Any type £1.20 each. Send sae
or 15p with number or old battery to DISCLEC Y, 511
Fulbridge Road, Werrington, Peterborough.

RECHARGEABLE

BATTERIES

Private & Trade Enquiries Welcome
“FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklet. Nickel Cadmium Power plus Catalogue. Write or call:
Sandwell Plant Ltd, 2 Union Drive, BOLOMERE. SUTTON
COLDFIELD, WEST MIDLANDS. 021 354 9764.

*NEW SEALED LEAD RANGE AVAILABLE®

FOR SALE

P.E. STRING ENSEMBLE, complete and in perfect working
order £200. P.E. Minisonic Mk II, with keyboard and case
as sound design £i 50. Tel. Peterborough (0733) 73184,

BACK ISSUES from 1950 P.E, P.W,, P.T,, R.C., 40p plus
post or exchange. Amersham 22434,

WEMON monitor for UKIOI £19.00. M. Andrews,
‘Conifers’, Lyne Lane, Chertsey, Surrey. 093287 3327.

NEW BACK ISSUES OF "PRACTICAL ELECTRONICS’ available
90p each Post Free. Cheque or uncrossed P/O returned if
not in stock — BELL'S TELEVISION SERVICES, 190
Kings Road. Harrogate, N. Yorks. Tel: (0423) 55885.

NAS-SYS 3 OPERATING SYSTEM. Latest NASCOM monitor
| % 2716 Eprom. Unwanted gift. £20. 0705 596243.

CASED UK101, 8K, 2MHZ, new 4K Wemon monitor, £215,
Phone Aldridge 52565.

UK 101 8K CASED. New monitor ROM metal cased VDU.
Assembler/ disassembler, super space invaders, 10 data
cassettes £185.00 o.n.o. Telephone Haywards Heath
(0444) 53737 evenings.

YRapid

'Electronlcs

Tel: 0322 863494
Hillcroft House

20
38
50
65
S0

75
45

i8 in
pin
t | 6 pin
18 pin
20 pin
Soldercon pins 60p/100.

22 pin
24 p-n
28 pin
40 pin

70

Lm3B1

CA3140
#*ICM75556

0
CA3130 90 *LM3914

120
120
120

50
70
200

REGULATORS
*78L05 30 79L05
*78L12 25 w7905

#LM3915 200
LM 13600 120
iNE555 17
NE556 55
RC4136_ 90
*#SN76477150
TBABOQ 80

XR2206 300
ZN414 100
ZN425E 390

#7815 45

TRANSISTORS
wBC184L 7 6
BC212L 10
BC213L 10
#BC214L 8
(4] C477 30

BFY50 23
BFY51
FY52

MJ295%5
10

OPTO

3mm red 9p clips to
3mm green 14p suit
3mm yellow 14p or Smm
6mm red ap
5mm green 14p
#2N381915 | Smm yellow 14p

2N3903 10 Reclangular LEDs
2N3904 10 | Red 16p
2N3905 6| Green 17p
2N3906 10 | Yellow
2N5459 30
2N6777 45

TIP41A 60
23 | TIP42A 60
23 | TIP295560
TIP305555

#2N3702 6

pack 10.

*

2TX500 15
2N236917
2N2646 45
2N3063 23

12
74100 80

74147 1 00
74148 75
74150 75
74153 45
74154 78

;NDSOO 0.5in C

LM317T 180
* LM323K 350

Station Road
Eynsford Kent DA4 OEJ

APACITORS AND RESISYORS

Polyester. Radial leads 250V . 0.015, 0.022, 0.033, 6p;
0.047, 0.068, 0.

. 0
; 0.22, 9 ,033 13p; 0.47, 13p; 0.68,
ZOgI‘IOU 23p & ° s 9
o

lyester Capacuor kit Conlalns 5 of each value from 0.01 to
1uF (total 65 caps.). 57Sp each
Electrol |c Radial lea
0.47/63v, /63V 2 2/63V 4.7/63v, 10/25V. 7p; 22/25V
47/25V, Bg 100/25V, 9p; 220/25V, 18p; 1000/25V, 30p

Tamalum
20 . 1.0 @ 35V. 12p; 2.2, 4.7, 10 « 25V, 20p;

22/16V 21.: 47/6v '27p; 47/16V, 70p; 100/100V, 90p.
Polystyrene. 5% tolerance.

10p-1000p 6p. 1500p-4700p Bp. 68009—0 012 10p.
Rasistors Values ava

W 5% Carbon film E12 470 10M

W 5% Carbon film E12 4.7 -4M7

W 1% Metal film E24 100 ™

* W c.f. E12 Resistor kit. Contalns 10 of each value 'rom

4.7 to ™™ total ot 650 resistors). 480p each.

LEDs 30p]

Dual Colour Red/green 68p
45p

36 Page Catalogue 42,
FREE with orders over £5,

e

Size 0. 1 matrix

2,5x

2 5x3.75"
2.5x5"

3.75x5"
VQ board

SWITCHES
Submin. tog
SPST 55p. SqPDY 60p. OPDT 75p.
Miniatyre to, g

SPDT 80p. 3 DT centre off 90p,
DPDT 90p. DPDT centre off 100p.
Standard toggle.
4 SPST 35p. S%DT 48p.
Veropins per 100 Miniature DPDT slide14p

Single sided Push make 15p. Push break 22p.
Double sided P [ 1P1 2W, 2P 6W, 3P 4w, P 3w
Spot face cutter 105p | rorary 55p,

90 |LS670

Please add

50p P&P on orders under £10.

The Rapid Guarantee .

74

Please add VAT at 15% to total order value.

Official orders welcome from schools, colleges etc.
* Same day despatch
Top quality components * In-depth stock

* Competitive prices
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THE VERY LATEST SC110 LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.
The new Thandar SC110 represents a break-throu
The SC110 is LESS THAN TWO INCHES thick and weighs under two pounds, yet
retains the standard features and controls of a bench oscilloscope.

R

oeo i HIN !
G000 ) 6

1980 GOLD MEDAL winner of the B.R.N.O. EXHIBITION, the largest Trade Fair
held in Eastern Europe.

Full Sized Performance
* 10 MHz bandwidth. * 10 mV per division sensitivity.
* Full trigger facilities are provided including TV frame, or TV filtering.
* Runs on 4 to 10V DC via disposable batteries, re-chargeable cells, or AC
adaptor.
" Slze 255mm x 14Bmm x 50mm.
‘Scope £139.00 + £20.85 V.AT.
Carry Case £7.70 + £1.16 VAT.
x 1 Probe £8.50 + £1.28 V.AT.
x 10 Probe £10.00 + £1.50 V.AT.
(AC Adaptor £4.95 + £0.74 V.AAT))
{Overseas purchasers please state voltage.)
Re-chargeable cells £7.50 + £1.13 VAT.

THANDAR TM354 HAND HELD LCD DIGITAL MULTIMETER
The TM364 is a8 compact I:I)Z digit hand held multimeter featuring a LARGE 0.5"
liquid crystal display, 0.75% basic accuracy and a 2000 HOUR battery life. The
meter provides five functions in fourteen ranges.
N
N * DC voltages 1mV to 1000V
\ * AC voltages 1V to 500V
k. * DCcurrent 1gAto 2 Amps
. s * Resistance 1Qto 2MQ
~ * Diode check
= Complete with test prods and vinyl pouch.
£39.95 + £5.99 V.AAT.

Order only. Callers by appointment.
Barclaycard/Access orders welcome, Cheque/Bank draft etc., with order please.
Large S.A.E. for technical feaflet and complete Thandar list.

B. K. ELECTRONICS, Dept. ‘PE’,
37 Whitehouse Meadows, Eastwood,
Leigh-on-Sea, Essex SS9 5TY.

Tel: (0702) 527572.

h in oscilloscope development.

World-wide post free servnce Overseas orders welcome. Please deduct U.K. V.AT.

Professional ASCliKeyboards

rlﬂlJJ.J[JlJl Jld ll llll

The ‘CHERRY’
Computer
Keyboard

BRlTISH MADE

“52KEY 78IT
ASCI CODED

* POSITIVE STROBE * CHIP BY GENERAL
+BV . 12V INSTRUMENT (G 1)

“ASCH TIL OUTPUT * ESCAPE SHIFT
CHARACTERS “SUPERBLY MADE  RETURN & RESET  TRITON. TUSCAN, APPLE and most

- PARALLEL OUTPUT SIZE13x55¢x KEYS computers. Ex-Stock from HENRY'S
WITH STROBE 151ns * CONTROL REPEAT T s detimtely the BEST BUY fuLLY

* POWERLIGHT ON * BLACK KEYS WITH & BELLKEYS i O L)
CONTROL WHITE LEDGENS  Complete with DATA remaiance total £3595 nct VA T & Posth

The ‘Apple’Power Supply w
A PROFESSIONAL BUILT & TESTED. CASED & most computers

VENTILATED POWER UNIT WITH BUILT IN OVERLOAD

& CUT OUT PROTECTION CIRCUITS®

The Apple Power Supply 15 8 mgh-vollage

SPECIFICATIONS “swateing " power supply wh-l‘e most
Input vohtage 210-250v ather power supplies use 3 large
Supply vatiages +5 0 transformet with many windings 10
+118.-120.-52 conven the snput voltage inta many lesser
Power consumption 60 valtages and then recuty and 1equlate
Qetamas tull 020} these lesser voltages. the Apple Power
Full load power output Supply first convens the AC line voltage
*5v 25amp. -5v 250ma, wnta a DC voltage, and then uses this DC
2 15amp -12v 250ma  yoirage o drwe a high-frequency
Sue 10" x 3472 2" oscilator The output of this ascillator 1s
Weight | Appron | 3 tbs fed into a small translormer with many

wndings The vollages on the secondary

windings are then requlated

PREVENTS DAMAGE & AETURNS UNT TO
NORMAL WORKING CONDITIONS®

LTT.2020 CABINET

Complete PROFESSIONAL Case
beantitully constnicied with cut KEYPAD
ourt fof one CHERRY keyhoard, plus
ample room fo house @ COMPLETE SYSTEM.{ 'CHERRY® ADD-ON K EYPAD
and gur power supply conplete with hitings {Case | A compacl 12 bullon keypad suitable lor use
10p detachable| Urt is sitver grey i colour Robust with Cherry keyboard 10 extend ils Junctions
construchon Siopmg Irant with stde ventilation plus four exia keys

Ideal for NASCOM. ACORN TANGE RINE Supplied brand new with dara

oF your own syslem A snip at £39 95 A gx 4 non-encoded single mode £7' 50

Sige 187218, el VAT post free | keyboard n sloped format INC. VAT ¢
COMPERKIT DIVISION A

404 Edgware Road. London. W2. England
Telephone 01-402 6822
T

ideal for use with TANGERINE.

Complete with full data
& infor mation -
Supplied brand new

‘CHERRY"
ADD-ON

41" ffeont stopes)

84 Moao Transont
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ILP TOROIDALS

UNBEATABLE
VALUE FOR MONEY!

New production capacity at Canterbury has increased our range.
decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
arange of 98 types.

Order using
v |stres] sconpany] aus e [ the FREEPOST
o Jee |t o WAl
ova |uow] 6+6 | 2% c“’ :s:’ coupon below.
70 % Jmm | 1101) 9+9 166 [+0870| +0DB7p =
045kg {13012 [ 17492 15 |"ee | "ew | Trade enquiries are welcome.
Reguiation | X013 | 15415 100
(o b T [ Supphed with rigid mounting kit with centre boit.
X016 | e | 060 steel and neoprene washers GUARANTEED 5 YEARS.
uon| 0430 | 0% 3
. 1 +- e | SEPES acoum-vl s | prce | price
50 VA glgN‘! g~g ;;(; 981 | ra 9 No jrurrert finc VAT | ex VAT
x %01 £ 11 - — —
90093:;'" moz| vz | 208 | 229va | ex012] 1212 | 938 |83 [€006
Reguuaton | 21013 | 15415 | 166 10 xdsmm] 6X013| 15415 | 750 o173 Jegr7d
3% |08 18e18 | 138 226g | 6x0re] 1818 [ 629 | Pp | prp
nos| e |11 fequaton | 6X0181 22422 [ St
| 2016) 25425 103 7% 6X016] 25425 | 490
2017( 30+30 | 083 X017 2042 | 37
08| “ng |04y 61018| 3543 | 321
2029 02 6X026( 40430 | 28!
0| 240 jo2 6X025] 45435 | 2%0
4 = 1 = - 6X033| 0450 } 225
BOVA | 2010| 646 | 664 [E651 | €547 6x028] 1o | 204
90x 30mm | Ix011 9+9 342 jef1 43 |+143 6X029 220 102
Leg i [l 12417 333 Ly o 6x0:0) 20 | 0@
wion | X013 [ 15 66 4 - (et —= L
™% gxou 1Be18 | 222 va | 03[ 15e15 | 1000 fri3er [ €166
oS | 242 181 M) x50mm| 7X014| 18«18 833 #6173 |+00 73
MO16 | 542 | 160 26Ky | mots| 2242 | 682 | PP | PP
MOI7Y 040 |1 Requaion | 7X016| 25425 | 600
X028 1o on % XQ17| 0+ | S00
9] 2 [0% %018| e | 278
3x030 240 03 %026 40440 | 379
. 02| 184 | 333
120va [4xo0| 646 [r000 [€755 | €638 7%033| et | 300
€0 ot [ 949 1666 fef1a3|+f143 moza| we | 272
12xg | axo12| 12412 | oo [T e ma| 20 | 13
Reguiahion | 4X013 | 15415 {400 %030 240 125
n% 04 18418 | 333 -y -
anst 242 | 212 S00vA | 8x016] 252 [roo fE817 [ 1553
a6 | 2+25 | 250 140x60mm| X017 30430 | 833 |+£205|ef205
a017| 30430 | 200 akg | 8x018| 3ed | 719 [ PP | PP
08| 3e3s |10 on | 8X026| 40e 40 | 625
X028 i 109 { a% | 8X025| abess | 859
| 20 |ow X033| 50+%0. { 500
wou| 20 }o%w Bx02{ 9wt | 4
- = . e 1 a5
160VA | Sx011 949 689 {1992 | fA M :gg mo) 227
1030mm [ 5x012 | 12412 | 666 (+f143 [4€1 33 8xoX| 240 | 208
18Kg | 5x013 ) T1hers | 533 | PP | PP — 4 dlli-dilms L
Reguiahon | X014 1Bx18 | 342 6249 VA Q17| 30430 | 1041|2510 | £2154
8% | sao1a| 22422 | 363 140 75mm | 9x018[ 35435 | 892 [+£220| 6220
aa0te | 22 {320 5Ky | oxoo6| ez | 781 | PP | PR
Sa017| 0430 | 266 on | 9x02%| 45445 | 694
sx018 | e | 228 a 9x033| 0450 | 625
51026 | 0440 | 200 w042| SHess | H68
oxgz8f 10 145 oxpzs| 10 | 568
X029 072 @029} 220 284
L |sx0%0| 240|086 o] 240 2 60

{MPORTANT: Reguiation — All votiages quoted are FULL LOAD. Please add regulation figure to secondary
voitage to obtain off load vottage.
The benefits of ILP toroidal transformers

ILP toroidat transformers are only half the weight and height of their laminated
equivalents, and are available with 110V. 220V or 240V primaries coded as follows:
For 110V primary insert "0 in place of “X ™ in type number.

For 220V primary (Europe) insert 1" in place of X in type number.
For 240V pnmary (UK) insert "2 in place of “"X " in type number.
How to order Freepost:

Use this coupon. or a separate sheet of paper. 10 order these products, of any
products from other ILP Electronics adverisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd: cash
must be registered. C.0.D. — add £1 to total order value. Access and Barclaycard welcome.
Alt UK orders sent post free within 7 days of receipt of order for single and small quantity orders.
Also available at Electrovalve . Mapiin, Marshalls. Technomatic and Watlord Electronics
ILP Electronics Lid.. Freepost 2, Graham Bell House. Roper Close, Canterbury CT2 7EP, Kent

NN VSR VS D I Eaae GEEED SIS GaEe
Please send me the following PE 1/12
ILP mpdules

Total purchase price

lenclose Cheque D PostalOrders D Int. Money Order D

Please debit my Access/Barclaycard No. I
Name I
Address

Signature
Post to: ILP Etectronics Lid. Freepost 2. Graham Bell House. Roper Ciose.

Canterbury CT2 7EP. Kent, England
Telephone (0227} 54778 Technical {0227) 64723 Telex 965780
(a cvision ot '
ILP Electronics Ltd)
\ TF!ANSFDFIMEFIS /

S'I'AYAI'IEAD STAY WITH US
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Henrys

RETAIL SALES
& DEMDNSTRATIONS

COMPUTER KIT
DIVISION

404 EDGWARE RD. LONDON,W21ED TEL: 01-4026822

TANGERINE+ TANGERINE - TANGERINE < TANGERINE « TANGERINE

MICROTAN 65

Microtan 65 is the most advanced.
powertul. expandable micro-
computer available - it

also happens to be the

most cost effective!

Electronic Today
International held a
mammoth survey of kits
The result Microtan 65
WINS COMPUTER CLASS!

MICROTAN 65 CONTENTS
High quality, plated thiu hote printed circuit board. soider resist and silk
screened component identiticat:on. 6502 microprocessor. 1K monitor
TANBUG. Now with 'V Bug. 1K RAM tor user programme, stack and
display memory VDU alphanumeric display of 16 rows by 32 characters
MICROTAN 65 system file binder. 136 page, bound. users hardware/
software manual with constructional details and sample programmes.

and housed '

sysTem Rack micron £650.00 incL A
6502 based microcomputer VDU alpha numeric display Powerul
monitor TANBUG 8K RAM 32 parallel 1/0 lines 2 TTL serial 1/0 lines
Fow 16 Bit counter timers, Cassette itertace. Data bus buffering.
Memaory mapping contol 71 key ASCIl Keyboard. including'numeric
keypad. Includes power supply Also includes the first “10K MICRQ-
SOFT BASIC * available i the UK All the usual BASIC commands

% screened component identdication | C sockets for maximum expansion

Minimum

TANEX £43.00 ..

CONTENTS +VAT 645 total £49 45
High quality plated theu hole printed circuit board, solder resist and silk

64 Way D.IN. edge connector 1K RAM, cassette inferface, 16 parallel
1/0 ines, a T TL senal 1/0 port, two 16 bet counter fimers, data bus
butfering. memory mapping, logre and discrete components for
maximum expansion TANEX users manual
TANEX ( configuration) A bled

£53.00 +v AT £795 toral £60 95.

Logic and discrete components to fully expand MICROTAN 65

The MICROTAN 65 kit has won widespread acclaim fof its supert
presentation We pay attention to detailt

FULL MANUALS: MICROTAN, TANEX. BASIC, X BUG |
All £65.00 each

k7 £orm £69.00 + £10.35 VAT toral £79.35

MICROTAN 65 assembled and tested,

Specification as above, but assembled and lully bench tested by ourselves.
£79.00 +¢1185V AT, roral £3085

TANBUG V2.3 KIT (separately) £21.85 ey,

TANRAM

AVAILABLE NOW TANRAM - 40K Bytes on
pne board! Single board of bulk memary
ottening 7K Static RAM (2114}, and 32K
Oynamic RAM (4 116). Onboard refresh is

MIGROTAN 65 OPTIONS

LOWER CASE PACK MiIN! MOTHER BOARD
Two ntegrated circuits which connect  Used to connect Microtan 1o Tanex

mto locations on MICROTAN Buit £10.00 - var
allowing 128 displayable characters
£9.48 + 11 42, wtal 11090

GRAPHICS PACK

Five integrated circuits which connect into locations on MICROTAN
allowing the disptay of chunky graphics (64 x 64 pixels) What are
thunky graphics? Well, imagine a piece of graph paper with 64 squares
vertically and 64 squares horizontally, a total of 4096. Each square can
be made black on white

totally to CPU operation and is
unatfecied by normal DMA’s TANRAM fully
expands the available address space of the
6502 microprocessor. MICROTAN, TANEX and TANRAM tagether
provide 16K RAM, 48K RAM. and 1K 1/0 - that's a lot of memary
and a lot of I/D¥ Built and tested. TANRAM ASSEMBLED

40K RAM CARD with 16K DYNAMIC RAM £ 76 +VAT
CONTENTS High quality plated thru hole printed circuit board. solder
resist and silk screened component identitication Fult complement of
1.C sockets for maximum expansion. 64 way 0 LN edge connector.
1K RAM (2114) Data bus butfering. TANRAM users manual

EXTRA RAM:

1K STATIC (2114}  £2.95 each 18K DYNAMIC (4118} £1 50 each

TANEX EXPANSION

Expanded, TANEX offers: 7K RAM.
locations for 4K EPROM (2716).
locations tor 10K extended
MICROSOFT BASIC, 32 parallel 1/0
lines, two TTL senal 170 ports. a
Third serial 170 pont with
RS232/20mA loop. lull modem
control and 16 programmable baud
rates. tour 16 bit counter timers,
cassefte interface, data bus
butfering, and memory mapping.

EXPANDED TANEX KIT (Excludes ROM. XBUG and BASIC)
£89.70 +v AT £13.46. 1012 £103.16

EXPANDED TANEX ASSEMBLED

£99.70 +v AT 11496 1012l £114.66

OPTIONS TO FULLY EXPANGED TANEX

10K Extended MICROSOFT BASIC in EPROM (with manual)
£49.00 +V.AT. £7.35. 101al £56 35.

Extra RAM: 1K (2x2114) £5.204 VAT 78p. total £5.98
SERIAL I/0 KIT. £12.25 INCL

6522 VIA £8.004VAT £1.20. total £9.20

XBUG {1735 4V.AT £260.total £19.95

+ 12V KIT £9.20 INCL

AS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMP DNENTS ARE VERY, VERY COMPETITIVE!

£6.52 +vAT 98p. total £750.

20 WAY KEYPAD

Inexpensive means of geting up and runming. Uses ‘Schoeller' key-
switches, and connects to MICROTAN through a 16 pin O fL. plug on
ribbon cable Black anodised escutcheon, with TANGERINE legends,
finishes oft what must be the best value for money keypad available.
Available assembled-and tested.

£10.00 +vat 1150 toral £1150.

MEMORIES exraNo YOUR SYSTEM WITH OUR TANGERINE
Discounts 10% for 4, 15% for 8. 20% for 16 APPROVEO CHIPS.
2102 1K x 1 Static RAM - 80p IM 6402 UART  £4.50

2708 £350 2114 1K « 4 Static RAM  £2.85
216 €650

MK 4116 16K x 1 Oynamic RAM

£150 Allincioting VAT A et statc RAMEETISD

TANGERINE DISC SYSTEM &y,

280 CONTROLLER CARD £150.00 -var
DOUBLE SIDED DOUBLE DENSITY DRIVE
£215.00 -vat

CP/M DISK OPERATING SYSTEM
Available Janvary £80 VAT EC ‘81

“‘Space Invaders game (for use with keypad only}
£15.22 4+ VAT £228 to1al £17 80

MONITORSK(PROFESSIONAL)

RECONDITIONED AND NEW - FROM £35.00 10 £129.95

POWER SUPPLIES

MPS 1: Input 120 or 240V AC. Output 5 Volts at 3 Amps Regutated
MPS 1 will power both MICROTAN and TANEX fully expanded. Built on
the same size printed circurt board as MICROTAN etc. Available as a
fully burlt and tested unit

£23.00 = v.AT 345, 10tal £26.45.

XMPSZ +5V 6A. +12V. -5 and -~ 12V switch mode system PSU

£69.13 +var

CENTRON |cs Ideal for Tangerine
PRINTERS

SHEIKOSHA £199 4 vaT.
Mode! 730 £350 +var
Modet 737 £395 +var

71 KEY ASCI! KEYBOARD £69.95. incL
NO EXTRAS NEEOED

Uses gold crosspoint keys. Includes numeric keypad and ribbon cable
Available as fully assembled and tested

SUPER METAL CABINET IN TANGERINE/BLACK
£20.00 +v.AT £3.00, 10tal £23.00

MINI-SYSTEM RACK

We have produced a mini-system rack which accepts MICROTAN 65,
TANEX and our muni-mother oard. It has an integral power supply, just
plug it into the mains and away you go! Finished in TANGERINE/BLACK.
it gives your system the professional finish. Front panel access for 1/0
cables AVANABLEAS AN ASSEMBLED UNIT.

£56.35 incL
FULL SYSTEM RACK

For the man that has everything! 19 inch wide

system rack which accepts: MICROTAN 65, TANEX. TANRAM, SEVEN
FURTHER EXPANSION BOARDS, TANDOS and THE SYSTEM POWER

SUPPLY Available in many formats, e.g. Individual front panels. full

width hinged front panel. back panel with or without connectors

£49.00 +v AT £7.35 10tal £56.35

NEW MICROTANTEL

PROFESSIONAL AS
Ideal for
Tangerine

£29.95 ... &

« 52 key 7 bit ASCI coded + Superbly made
+ Positive sirobe +5V-12V - Size13x55x1 5ins
ASCIE ch,

POST OFFICE APPROVED \

PRESTEL - VIEWDATA

@ FULL COLOURGRAPHICS @ CAN STORE
PRESTEL @ CAN BE USED AS AN £OITING
TERMINAL @ CAN BE INTERFACED WITH PET,
APPLE, etc.

Just connect to the aerial socket of any colour or black and white
domestic T.V. receiver and to your Post Otfice insiatied jack socket and
you are 1nto the exciting world of PRESTEL Via simple push button use
you are able 10 view | 70,000 pages of up to the nunute information on
many services, order goods rom companies - all this without leaving
your armchair!

£170

+VAT

- Black keys with white ledgens
- Escape shift return &

reset keys
+ Control repeat & bell

« Pasallel output with strobe
+ Power light on control
* Chip by General Instrument

NEW PRODUCTS wwsrna

SYSTEM MOTHERBOARD (4 Connector)  £44.85
SYSTEM MOTHERBOARD (12 connectonr  £72.85
EXTRA EOGE CONNECTORS £3.5

SYSTEM RACK FRONT PANEL

SERIAL /D BOARD MIN 12 PORTS)
SERIAL 1/0 BOARD MAX (8 PORTS)
PARALLEL /0t BOARO MIN {16 LINES}
PARALLEL /) BOARO MAX {128 LINES)

£15.64 32K RAMCARD 16K VERSION £87.40
£66.70 37K RAMCARD 32K VERSION £115.00
£135.70 32K ROMBOARD {EXCL ROM) . £54.65
£54.63 AIM/KIM BUFFER £54.64
£99.48 CONTROLLER CARO FULL £138.00

Stockist Enquiries on headed notepaper to:

elex:262284 Ref 1400 TRANSONICS

COMPUTER KIT LTD.(Principal Distributors in U K.
11/12 Paddington Green, London, W2, Tele: 01-723 5095

TANGERINE *TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE -TANGERINE °TANGERINE
All orders pre-paid and official advertised here to be

) forwarded DIRECTLY to

COMPUTER DEPT., 11/12 PADDINGTON GREEN,LONDON W

{G.t) TTL output - Complete with DATA
= Acompact 12 button keypad
Anvnpgg suitable for use with above U%ZP&')CE
KE keyboard to extend its functions OUR PRICE

plus four extra keys. Supplied
brand new with with data. A
non-encoded single mode
keyboard

£7.95

» VAT

PLUS MANY NEW EXCITING PRODUCTS IN DEVELOPMENT
AUTOMATICALLY AVAILABLE FROM US WHEN RELEASED BY
TANGERINE LTO

All products are available

FULLY GUARANTEED " BUY WITH CONFIDENCE

BRITISH OESIGN & MANUFACTURE AND ON DEMONSTRATION
IN OUR COMPUTER DEPT
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GRAND CHRISTMAS SALE!
AT
HOME RADIO LTD
269a HAYDON'S RD., SW19

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

Our Catalogue still costs £1-50 incl. postage

STORAGE CABINETS

. Metal Cabinets 12” wide x 53"
s = = & deep, finished blue with trans-
[é‘T""’ ‘ag parent plastic drawers.
[ﬁfcﬂj*— q:ﬁﬁ Type H No.of Drawers Price
— ‘ﬁLBﬂLCﬁJEJ (ins) Sm MedLge
, t:ﬁ_'%]L':ﬂ 1118 11 15 2 1 £10.75
[=1=12 | 1633 16 30 2 1 £13.95
= vj;ﬂh;J 1838 18 35 2 1 £15.95
== 2236 22 30 4 2 £18.55
IL';J 1— =11 ']I 2260 22 60 - - £18.55
L l 3 Access/Barclaycard welcome
| Prices include VAT and Post. Cheque/P.0. to:

T - Millhill Supplies (Tools),
35 Preston Crowmarsh, Benson,

Type 1838 Oxon OX9 6SL.

—
CELESTION RICHARD ALLAN

PIEZO HORN TWEETERS
Up 10 100 waris sach No x-
over required Fisred Homs

FANE aoonnm

Mid Flar
h2iseo el e
12 in 50W sperkers public  address
16 ohms. egupment, microphones,
- miners,  ham  wauipment
2 ohms Hesvy chromed Floor suv:;
l:nolc;ww L Boom Asm 18 50
180 150W Echo Chamber 159 9%
B ohms Anatogue Echo Chamber
1540 150w L b
16 ohms. s
CB Antenna & Accessories CROSSS?VER ,
R 100W way
in stock now!! oy
100W 8 ohm 3 way
4 S ) 80w 8 ohi 4 wa
Stockists of leading makes of Disco Units °4 /
& Lighting Equipment. sowW 8 ohm 2 way
CITRONIC, FAL, TK, ICE, Guge VAT ot 15% Mait Ocdtors weicome.

OPTIKINETICS, PLUTO.

Give your cabinets the professional
s Wusncm\rf
-

Send 2 x 14p stamps for illustrated 303 EDGWARE ROAD,
catalogue. LONDON W.2. ENGLAND

TELEPHONE: 01-402 9729 / 01-402 2898

PHASER UNIT  (april 1979) Complete kit as specified inc. box .......oc....... £17.45
SUSTAIN UNIT (Oct. 1977) Complete kil as specified inc. box .......... ohannot ::::
(6] 1979} Comp ified inc. box . £9.
SMOOTH FUZzZ fSeet Al pans avallable separately. SAE for list.
2;‘;)L'\|JF|ER Compiete set of SeMICONAUCIONS ., .......cuoreisrueriemsvormamansnas £9.75
C | set of fi L 020 006009009068 00 1 0> , £2.30
;:P-‘;\VR/S\?(;JRND High quality glass fibre p.C.b. ............cooiiiiiiiiiiiiiiiis £1.50

Murata filters: SFE6 OMA 50p, CDA6 omMC 50p

POSTAGE & PACKING 25p per order.
Orders over £10.00 post free.
PRICES DO NOT INCLUDE VAT. Add 15% to all prices.
MAIL ORDER ONLY CALLERS BY APPOINTMENT

DAVIAN ELECTRONICS

13 DEEPDALE AVENUE, ROYTON, OLDHAM OL2 6XD.
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YOU CANT BEAT
ILPBIPOLAR POWER

AMPS FOR
POWER AND PRICE

Get maximum power at minimum price, yet still with hi-fi
specifications and a wide choice of outputs. ILP Bipolar power
amps. now with or without heatsinks are unbeatable value for
domestic hi-fi — but for disco. guitar amplifiers and PA choose
the new range of heavy duty power amps, again with or without
heatsinks. with protection against permanent short circurt.
added safety for the disco or group user. Connection in all cases
Is simple — via 5 pins.

Every item has a 5 year no quibble guaraniee and
includes full connection data. So send your order FREEPOST today!

Load impedance, all models. 4 ohm — infinity. Inputimpedance, ali models 100K ohm. Input
sensitivity, all models, 500 mV. Frequency response, all models 15Hz-50kHz-3db.

BIPOLAR Standard, with heatsinks

| misToRTION [ [E5 =™
Quipwt | TH.D 1.M.D. Supply wi | price | Prce
Model No. power Typ  50Hz/7kHz| voltage Size mm
wattsrms | atikWz 41 | Typ/Max S| s WA (35 AT

HY30 | 1ow/a80 | 0.015% <0.006% | =18220 | 76x68x40 | 240 £828 | 5729

HY60 | 30w/aB0 | 0015% <0.006% | 25230 | 76x68x 40 | 240| £9'56 | £8 33
HY120 | 60w/4 82| 0.01% <0.006% | 235+40 | 120x78x40 | 410 | £20.10 | £17.48
HY 200 | 120w/0:80| 001% <0.006% | +45250 | 1207850 | 516 | £24.39 £21.21
HY 400 | 240w/4f2 | 0.01% <0006% | =45250 | 120X 78100 | 1025] £36 60 | £31.83
BIPOLAR Standard, without heatsinks

HY 120 | 60w/4-80 | 001% <0006% |=+35240 | 1202640 | 215 | £17.83 | £15.50
HY 200P | 120w/4-BR| 001% <0 006% | x45+50 | 120% 2640 | 215 | £21.23 | £18 ¢6
HY 400 | 240w/4g | 001% <0006% |=45250 | 120x 2670 | 375 | £32.58 | £28 33

Protection: Load line. momentary short circuit {typicatly 10 sec). Slew rate 15V /us Rise time:
5u5. S/N ratio 100db. Frequency response (-3dB):15Hz-50kHz. Input sensitivity 500mV
rms. Input impedance 100k§2. Damping factor {8£2/100Hz)>400.
- ILP Electronics Ltd., Freepost 2, Graham Belt House, Roper Close. Canterbury CT2 7EP, Kent.
HEAVY DUTY with heatsinks
[ I

T o | 1585, Foueny

Maoe(No. | oo alt‘yk;:‘l 50H1/7kH1|Y;$.:2§X : Size mm |g‘f"n's|m‘;"§"“= e
HD120 [60w/4-80 | 0.01% <0.006% [ +35+40 | 120x78%50 | 515 | £25.85 | £22:48
HD200 [ 120w/4-80| 0.01% <O0006% | +45¢50 | 120x 7860 | 620 | £31.49 |£27 38
HD400 | 240w/4ft | 0.01% <0.006% |:45:5011Nx78xlml!025l£44.44:w 6
HEAVY DUTY without heatsinks

HD120P | 60w/4-82 ] 0.01% <0006% | +35+40 | 120x26 x50 | 265 | £22.82 | €19 84
HD 200° }Fom 82| 001% <0.006% [+45+50 | 1202650 | 265 | €27 17 [ £23.63
HD400P | 240w/aR | 001% <0 006% | =45:50 | 120%26x70 | 375 | £39.42|£34.28

Protection: Load fine. PERMANENT SHORT CIRCUIT (ideal for
disco/group use should evidence of short circuit not be immediately
apparent). The Heavy Duty range can claim additional cutput power
devices and complementary protection circuitry with performance Specs
as for standard types.

How to order Freepost: Use this coupon. or a separate sheet of paper, to order these products.
or any products from other ILP Electronics advertisements. No stamp is needed if you address
to Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Lid:
cash must be registered. C.0.D. — add £1 to total order value. Access and Barclaycard
welcome, All UK orders sent post free within 7 days of receipt of order.

Please send me the following PE2/12
ILP modules

Total purchase price

I lenclose Cheque D

PostalOrders || Int, MoneyOrder ||

Please debit my Access/ Barclaycard Ne, I
Name |
Address

Signature
Post o, iLP Electronics Ltd. Freepost 2. Granam Betl House. Roper Ciose,

Foeomone (G281) 54778 ‘Teenmea (0227164723 Toes 965760
\g } ELECTRONICS LTD _/
STAY AHEAD.STAY WITH US

77




microprocessor system.

tape.
The SOFTY 2 is housed in a black ABS case

tosted.

£169 + VAT, Send

«""TH Electronics

for top quality components, innovative kits, FAST SERVICE AND LOW, LOW PRICES
SOFTY 2

Plug SOFTY 2 into the EPROM socket of your
favourite micro (280, 6800, BO35, etc.) prototype
system, which will also contain input/output lines.
RAM, keyboard; displays, etc. SOFTY 2 will
operate as the ROM in your system but enabie you
to write data into any location, observe the
memory contents on any black & white TV and
store the program on a cassette recorder if re-
quired. Various edfting facllities are aiso avaitable
to permit bytes or blocks of code 10 be changed,
inserted, deleted, shifted. etc. enabling the pro-
gramme to be developed and run on the host com-

puter. When the program has been “debugged”, SOFTY 2 may be used to turn it into an
EPROM (2716 or 2732). Plug the Eprom into its socket and you have a dedicated

You can also use it as an EPROM programmer and to copy EPROMs from a master or to/from

and comes complete with main supply, cable with

24-pin d.id. plug for connecting t0 your prototype system, and television lead. Fully built and

SAE for further details.

Also available is the new 280 ASSEMBLER/MICRO CONTROLLER — MENTA. £115 + VAT

DVM/THERMOMETER KIT

Based on the ICL7 128 (a low power version of the ICL7 106 chip) and a 3}
digit liquid crystal display, this kit will form the basis of a digital multimeter
fonly a few additional resistors and switches are required - details
supplied), or a sensitive digital thermometer (—50°C to +150°C} reading
to 0-1°C. The basic kit has a sensitivity of 200mV for a full scale reading,
automatic polarity indication and an ultra jow power requirement — giving 3
2 year typical battery life from a standard 3V PP3 when used 8 hours a day,

7 days a week.

ponents at very competitive prices.

% A% X A NN

Fed up with :
o dt:czprr“llzle:‘lly:" ELECTRONIC  DOOR ¥
chnlaser yoj u‘:)ul — & CHINE
Qur latest kit gives D ‘ 3
you a pleasing three &;hD
note harmonically rela-
ted tone sequence
{NOT a microprocessor
controlled buzz} at a louchI D
of a button.
Based on a new integrated
circuit, this KIT is supplied
complete with a printed circuit
board. loudspeaker and drilled
box and requires only a 8V battery
and a push-button, which you've ~
probably already got.
It may also be switched br logle in
such applications as car alarms, clocks,
toys. PA systems, etc. The unit produces
a 150mW output and draws less than
1uA from a PP3 battery, when the tone
ceases. Supplied complete with circuit and
.assembly instructions
IDEAL PROJECT FOR BEGINNERS
ONLY £5.00 + VAT,
NOT JUST ANOTHER CLOCK
but a PROGRAMMABLE TIMER KIT which
can run your central heating, burgtar alarm,
lighting, taperecorder/radio and lots more.
Designed to control four mains outputs in-
dependently, switching these on and off on
selected days and times in a seven day cycle.
Features include:
0.5" LED 12 hr. display.
Day of week, am/pm and output status indicators.
Zero Voltage Switching Outputs.
50/60Hz mains operation.
Battery backup saves stored programmes and continues
time keeping during power failures, (Battery not supplied).
Display blanking during power failure to conserve battery
power.
18 programme time sets.
Powerful “Everyday” function enabling output to switch
everyday but use only one time set.
Useful ““sleep” function — turns on output for one hour.
Direct switch control enabling output to be turned on im-
mediately or after a specified time interval.
20 function keypad for programme entry.
Programme verification at the touch of a button.
To control your central heating, for example, (including different
switching times at weekends), just connect it to your system,
programme it, set it and forget it. The clock will do the rest.
There has never been a clock capable of so much at this price.
CTS5000K Timer Kit (includes all components, assembly and
programming instructions, and an attractive black case)
£45.00

=~
L

iF YOUCAN'T (REMOTE) CONTROL YOURSELF ...

Remote control systems in magazines tend to
be quite complex, requlring many difficult to get
components and a well equipped lab to set
them up. If this has put you off making your
own system we have just the kits for you.

Using .infra-red, these KITS range from simple
on/off controllers to coded transmitter/receivers
with 16 on/off outputs or three analogue outputs for controlling TV or hi-fi
systems, the kits are easy to build and simple to set up — and they are extremely
versatile so you can use them for controlling anything from garage doors to room
lighting just by adding the required output circuits, i.e. relays, triacs, etc.

To help you decide, we have compiled a booklet on remote control, containing
circuits, hints, data sheets and details of our remote control kits and components.-
So DON'T control yourself — send us 30p and an S$.A.E. for your copy TODAY.

\ THE KEY TO YOUR SECURITY

DISCO LIGHTING KITS

Each unit has 4 channels (rated at 1KW at
240V per channel) which switch famps to pro-
vide sequencing effects, controlled manuaily or
by an optional opto isolated audio input.

DL1000K

This kit features a bi-
direcitonal sequence, speed
of sequence and 'requancy of
direction change bein

variable by means o

potentiometers. Incorporates
master dimming con-
trol. £14.60

DLZ1000K
A lower cost version of the
above, featuring undirectional
channel sequence with speed
variable by means of a preset
pot. Qutputs switched only at
mains zero crossing points to
reduce radio interference to
minimum. B.00
Optional Opto tnput
DLAal

60p

£15.50 + VAT

If you can design your own system, we stock a wide range of remote control com-

)

L0000,
eYofole]
0JOJOJO)

IS INOURLOCK [ [1 [7§

If you have problems with people llm;:»eringl1 with your, car, electrical
and electronic equipment, or if you are just in a
keys, we have just the kit for you.

abit of forgetting your door

YOU MUST HAVE BETTER THINGS TO DO

Our ELECTRONIC LOCK KIT includes a 10-way keyboard and a special IC which provides a
750mA outout to drive a solenoid or relav (not supplied) when four kevs are depressad In

This unit has, of course, considerable|
/ - practical uses, especially for the old,
infirm and disabled. It works like a
N L ionat dimmer, ing you to
} ~ switch the lights on or off, or to dim/
~~them to whatever brightness you re-

than getting up to switch lights on when
it gets dark. Our Lamp Dimmer Kit with \ \
INFRA RED REMOTE CONTROL will

enable you to switch the lights on or off,

and set the brightness. at a push of a = /
button without leaving your armchair,
water-bed, etc. Not only will you save

time but it has also been estimated that

the savings in shoe leather and carpet

wear alone would pay for this unit in
approximately 1.3697 years or morell

assembled, it fits into a plaster depth
box to replace your conventional
D switch or dimmer with no rewiring.

TDR30OK Dimmer Kit £14.30
and MK8 Transmitter Kit £4,20.
We also still seli our highty pop-
ular TD300K Touch Dimmer Kit
at £7.00 and the LD300K rotary
controlled Dimmer Kit at only
£3.50 (plus VAT to above
prices).

All kits contain all necessary
components and full assembly
instructions. You only need a_
solderlng iron, cutters and a few
hours.

the correct sequence. This gives over 5,000 possible combinations! The sequence is

wired and may be easily changed by means of a small plug and socket, A “SAVE™ function i$

also available enabling the open code to be stored (especially useful in a car when ft in

a garage for servicing as_the org\rl\ code need not be disclosed). Size: 7x68x3 cms. Power
d

Consumption is 4QuA at 5V to
Atonly
LOCK I.Cs -

LS7220 with SAVE memory

LS7225 with latched and momentary outputs and 3 tamper output

Electric Lock Mechanism

.c.
10.50 + VAT, ft will make a smallar hole in your pocket than a bunch of keys|

£2.75
£2.60
£12.50

Suitable for use with existing door locks and above electronic lock kit.

24 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any appliance up to
1KW oun and off at preset
times once per day. Kit con-
tains: AY-5-1230 IC, 0.5"
LED display, mains supply.
< display drivers, switches,
LEDs, triac, PCBs & full in-
structions.
CT1000K Basic Kit £14.90
CT1000KB with white box (56/131x71mm)
Ready Built £22.50 £17.40

©5. 400V Plastic Case (Texas)
3A TIC206D
BA TIC226D

25ATIC263D

6A with trigger Q4006LT
8A isolated tab TXAL 2288

Dilac 18p
Opto isolated triac MOC3020 0.6A/400V 110p

Prices do not include VAT. Add 50p P&P + 15% VAT to total.

e Eutiny, Mor i Circutar Mnet et
B = T

el LT Garage

BUBES 307, 63 ane b1

SHOP NOW
OPEN

A

avou no1S0e

TH

Tel: 01-5

O e
@& o -n-: LY

78

79 9794/2842

Overseas customers add £1.50 (Europe), £4 (elsewhere) for P&P.
ACCESS and BARCLAYCARD welcome.

Send s.a.e. for price list and with all enquiries.

Shop Open: 9 a.m. to 5 p.m. {(Mon-Fri), 10 a.m. to 4 p.m. {Sat.)
(PE) 11 BOSTON ROAD, LONDON, W7 3SJ.
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MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

Oevice Price Oevice Price Oevice Price Oevice Price
MEMORIES EF6862 891 | 4076 080 | 741595 0.44
2114L-200ns 14128 | EF6871-A1T 1870 | 4077 022 | 7415109 025
25+1.19 | EF6880 107 | 4078 024 | 7415112 0.25
21141-300ns 1+1.28 | EF6887 080 | 4081 014 | 7415113 0.25
25+1.19 | EF68488 9.1 | 4082 019 | 7418114 0.25
2708 450ns 199 | EF6875 418 | 4085 063 | 7415122 039
2716 450ns  1+2.49 4086 069 | 7415123 055
254237 | 6502 FAMILY 4093 039 | 7415124 1.00
2716 350ns 6.95 | SYP6502 4.95 4502 0.69 7415125 028
2532 450ns  1+45.50 SYP6520 3.15 4507 0.39 7418126 028
254531 | SYP6522 495 | 4508 190 | 7415132 0.45
2732 450ns  1+4.80 SYP6532 795 4510 0.60 7415136 0.28
25+4.08 4511 049 | 7415138 0.34
4116 15005 1+1.15 | 8080 FAMILY 4512 060 | 7415139 0.37
25+1.06 | B8085A 5.50 4514 1.49 7415145 0.75
4116 200ns  1+0.80 | 8212 1.70 4515 1.49 7415148 0.80
25+0.72 |- 8216 170 | 4516 075 | 7415151 0.34
6116 200ns  10.95 | 8224 245 | 4518 0.40 | 7415153 0.35
4118 200ns 390 | 8228 3.95 4519 028 7415155 0.39
8264 200ns 1200 | 8251 395 4520 069 7418156 0.38
5516 200ns 2288 | 8253 795 | 4521 149 | 7418157 034
8255 395 | 4522 1.20 7415158 0.38
CRY CONTROLLERS 452 0.70 | 7415160 0.39
AND GRAPHIC DISPLAY | (w05 40008 SERIES | 9527 089 | 7415161 0.38
PROCESSORS 4000 012 | 4528 0.70 | 7415162 0.39
EF9364 5.94 4001 0.13 4532 089 7415163 0.39
EF9365 62.90 | 4002 013 | 4541 139 | 7415164 0.47
EFQ366 62.90 4006 060 4543 099 7415165 089
4007 017 | 4588 290 | 7415166 0.84
BUFFERS 4008 055 | 4555 0.49 | 7415173 0.70
811595 090 | 4000 028 | 4556 054 | 745174 | 0.54
81159 090 | 4010 028 | 4585 098 7418175 054
811897 080 | 4514 0.14 7415181 130
81L598 090 | 4012 0.17 | LOW POWER SCHOTTKY | 7415190 0.55
8126A 150 | 4013 0.33 | TILICs-74LS SERIES | 741S191 055
8128A 150 | 4014 058 | 74LS00 011 | 7415192 089
8195 150 | 4015 058 | 741501 0.11 | 7415193 058
81974 150 | 4916 028 | 74LS02 012 | 7415194 0.38
8798 150 | 4017 045 | 741503 012 | 7415195 0.39
4018 058 | 741504 013 | 741519 0.58
OATA CONVERTERS 7415197 0.85
IN42SE-8 350 7415221 0.80
IN426E-8 300 | |CHRISTVIAS SPECIAL OFFER|| 7:i5040 089
IN427E-8 6.28 7418241 0.89
IN428E-8 4.18 7415242 0.79
IN429E-8 210 0 7415243 0.79
IN432CH-10 28,09 0 7415244 0.79
IN433CH-10 2259 1 LS§45 0.89
ZN440 56.63 7415247 134
DISCOUNT ON ANY ORDERY| | 7,358 o
MISCELLANEOUS IF ACCOMPANIED BY THIS|| 7aLs249 088
AY-3-115 390 7415251 039
AY-5-1013 345 ADVERTISEMENT 7415253 0.39
AY-5-2376 6.95 7415257 0.44
MC1488 064 | 4019 0.29 7AL805 0.13 | 7415258 0.38
MC1489 064 | 4020 0.58 741508 013 | 7415259 0.38
MC14411 6.94 | 4021 060 741509 0.13 | 7415261 1.00
MC14412 7.99 | 402 062 741510 0.13 | 7415266 023
RO-3-2513L 770 | 4023 047 741811 0.14 | 7415273 0.90
R0-3-2513U 7.70 | 4024 038 741812 015 | 7418279 0.34
ZN4SOE 761 | 4025 0.16 741813 022 | 7415283 0.44
7805 050 | 4026 0.99 741514 044 | 7415290 0.56
7812 050 | 4027 0.30 741815 0.13 | 7415293 0.45
7905 0.55 | 4028 0.55 741520 0.12 | 7415365 034
7912 055 | 4031 165 741521 014 | J4L5366 034
4033 1.60 741822 0.14 | 7415367 0.34
zuoc zau FAMILY 4034 155 741826 0.18 | 7415368 0.34
280 4.00 | 4035 0.72 741527 0.14 | 7415373 0.74
ZBUA CPU 482 | 4040 0.57 741528 0.19 | 7415374 0.74
280 CTC 400 | 4041 069 741530 012 | 74153715 0.47
Z80A CTC 4.00 4042 0.54 741832 0.14 7418377 0.8¢
280 DART 798 | 4043 0.59 741833 0.16 | 7415378 089
280A DART 718 | 4044 0.64 741837 0.16 | 7415379 084
280 DMA 1152 | 4045 165 741838 0.16 | 7415386 0.28
280A DMA 999 | 4046 0.68 741840 013 | 7415390 0.59
280 PID 378 | 4047 0.68 741842 034 | 7418393 0.59
280A P10 378 | 4048 0.54 741847 0.39
280 SI0-0 1395 | 4049 030 | 741548 060 | LOW PROFILE OIL
280A 510-0 1395 | 4050 0.30 741549 059 | SOCKETS
280 SI0-1 1395 { 4051 0.59 741551 0.14 | Number of Pins
280A S10-1 1395 | 4052 068 | 741554 0.15 8 0.07
280 Si0-2 13.95 | 4053 0.59 741855 0.15 1 0.09
280A 510-2 1395 | 4054 120 741873 0.20 16 0.09
4055 120 | 741874 017 18 0.15
EFCIS 6800 FAMILY 4060 089 | 741875 0.28 20 0.17
EF6800 370 | 4063 0.95 741576 0.20 2 021
EF6802 511 | 4066 034 | 74L578 0.24 2 0.23
EF6803 11.80 | 4068 017 | 741583 0.50 2 0.25
EF6809 1195 | 4069 017 | 74LS8% 0.70 ] 0.29
EF6810 135 | 4070 019 | 741586 017
EF6821 174 | 40n 019 | 741590 0.30 | cRysTaLs
EF6840 420 | 4072 0.19 | 741591 080 | 1 M 300
EF6845 950 | 4073 019 | 741892 035 | 18432 Mnz 2.50
EF6850 1.70 4075 017 741593 034 4 Mnz 1.85 I
OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE
All prices exclude post and packing on orders under £10 (50p) and
VAT (1 5%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH
FULL REFUND FOR QUT OF STOCK ITEMS IF REQUESTED.

24-hour Telephone Credit Card Orders

MIDWICH COMPUTER CO. LTD.

(Dept PE)

HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

TELEPHONE: (0284) 701321 TELEX: 817670

Practical Electronics December 1981
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. 15Hz-100kHz. input sensitivity 500mvVrms. Input impedance 100k. Damping lactor

WHYANILP
MOSFET
POWER AMP?

Because ILP MOSFET power amps give you ultra-h
performance without costing big money. Performance you
thought you couidn 't aftord at a price you know
you can.

All ILP modules are compatible with
each other — you'll find many more in other ILP
ads in this magazine. Choose ILP MOSFET power
amps when you need the fastest possible slew
rate. low distortion at high frequencies. better
thermal stability. MOSFET power amps work
with complex loads without difficulty and
without crossover distortion. Connection is simple

- via 5 pins. With other ILP modules you can
create aimost any audio system, whalever your age
or experience.

ILP MOSFET power amps are now available with
integral heatsink {no extra heatsink required). or ready for
mounting on to your own heatsink or chassis. Full dissipation detail on data sheet.
avaitable on request. Each carries a 5 year no quibble guarantee and comes with fult
connection data.

Send your order FREEPOST today on the coupon at the foot of this ad

15 BELOW NOISE LEVEL

8 EXCER! MO8 400 Load impedance, all

] oAy sl models. 4 chm — intnity
3 R, Input impedance, all

§ c modets 100K ohm

3 Input sensitivity, all

3 e el models, 500 MV

]

Freguency response,
alt models 15Hz-50kHz- 3db

H
o

- w 3

OUTPYT POWER
MOSFET Ultra-Fi. with heatsinks

I DISTORTION
Output THD LMD Supply

—
00N 200w oW

Wi | Price | Prce

| Model No. |  power Typ  S0HZ/7kHz | votage Size mm
| Wastms | artkMz 41 |Typ/ilax s incaVAT SRVl
MOS 120 | 60w/4-812 }<0005% <0 006% | +45+50 | 12078 x40 | 420| £29 76 {£25 88

+55+60 | 120 x 78 x 80 | 850 £38 48 |£33 46

MOS 200 | 120w/4-852 |<0 005% <0 006%
| +55-60 | 120 % 78 % 100 1025 £52 20 |£45 39

MOS 400 | 240w /49 <0 005% <0 006%
MOSFET Ultra-Fi without heatsinks
MOS 120P | 60w/4-852 [<0 005% <0 006% | +45+50 | 120x 26 x40 | 215| £26 B2 | £23 3?2
[ MOS 200P | 120w/4-802|< 0 005% <0 006% | «55+60 | 120 26 x80 | 420| £32 81 |£28 53
MOS 400 | 240w /49 [<0 005% <0006% | +55+60 [ 120% 26 100] 525| £44 75 | £38 91
Protection:
Able to cope with complexioads. withoutthe need tor very special protection circuitry
{fuses will suffice).

Ultra-fi specifications :
Slew rate 20Vus. Rise time3us. S/N ratio Y00db. Frequency response {-3dB)

N

{8/100HZ)>400.

How to order Freepost:

Use this coupon. or a separate sheet of paper. to order these producis. or any
products from other ILP Electronics advertisements No stamp is needed if you address to
Freepost. Cheques and postatorders must be crossedand payable toILPElectronics Ltd. cash
must be registered. C.0.0. — add £1 o total order value. Access and Barclaycard welcome
All UK orders sent post free within 7 days of receipt of order.

ILP Eiectronics Ltd., Freepost 2, Graham Bell House. Roper Close, Canterbury CT2 7EP, Kent.
T N B IS ARG RN SR GRS SRR
Piease send me the following PE 3/12
ILP modules

Total purchase price

lenclose Cheque || Postal Orders || Int. Money Order ||

Please debit my Access/Barclaycard No I
Name I
Address

Signature
Post 10. ILP Electronics Lid. Freepost 2. Graham Bell House. Roper Close.

Canterbury CT2 7EP. Kent, England
Telephone {0227) 54778 Technical (0227) 64723 Telex 965780.

N L l

ELECTRDNICS LTD /

STAY AHEAD.STAY WITH US
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BAKER LOUDSPEAKERS
“SPECIAL PRICES’' POST £2

Model Ohms Inch Watts Type Price
Ma{or 4,816 12 30 Hi-Fi £14
Oeluxe Mk li 3 12 15 Hi-FI €14
Superb 8, 16 12 30 Hi-Fi £24
Auditorium 8, 16 12 45 Hi-F1  £22
Auditorium 8,16 15 60 Hi-Fi £34
Group 45 4,8,16 12 45 PA £14
Group 75 4,8,16 12 75 PA £22
Group 100 8, 16 12 100 PA £24
Group 100 8, 18 15 100 PA £32
Dlseo 100 8, 16 12 100 Disco £24
Diseo 100 8,16 15 100 Disco £34

DE.LUXE DISCO MIXER. 240V, 4 stereo channels, 2
magnetic, 2 ceramic/tape, 1 mono mic channel, twin v.u.
meters, headphone monitor outlet, slider controls, suitable
for panel or desk mounting, attractive grained aluminium
facia, silver knobs. £40. Post £1.

2 CHANNEL STEREO MIXER. S voit operated £9-50 p&rﬁf)_g.

MINI MODULELOUDSPEAKERKIT

R.CS. 15 x 8}"in. 3-way Loudspeaker Baffle, 5in. Bass, 5in.
Middle, 3in. Tweeter; 3-way Crossover & Ready Cut Baffle.
Full assembly Instructlons supplied. Response 60 to
20.000 c.p.s. 12 watt RMS 8 ohms £10 per kit. Two kits
£18.50. Suitable Bookshelf Cablnet £10.50 each. Post £2.

GARRARD 6-200 SINGLE PLAYER DECK

Brushed Aluminium Arm with stereo ceramic cartridge
gnanlamon& 5(¥I\+s, a-sgleeds. Manual and Auto Stop/
tart. Large Metal Turntable. .

Cueing Device and Pause Control. £22. post ez

METAL PLINTH CUT FOR GARRARD
Size: 16 x 14 x 3in. £3.00. Silver or Black finish. Post £2.
ISKRA SINGLE RECORD PLAYER £8
Fitted with auto stop, stereo cartridge. Baseplate.
Size 11 x 8iin. Turntable size Tin. dlameter,
a.c. mains 240V 3 speed plays ali size records. Post £1.

B.S.R. SINGLE PLAYER P170/2 £20.00
3-speeds 11in. alumlnium turntable. ‘'slim'’ arm, cuelng
device, stereo ceramlic cartridge, sliver trim, bias compen-
sator, adjustable styius pressure, plays ali records, spring
suspension, 240V AC. Post £2.

B.S.R. DE-LUXE AUTOCHANGER £20

with stereo cartrldge. plays all size records. Post £2

WOODEN PLINTHS CUT FOR B.S.R. £3
Slze: 15 x 15 x 3In, Teak effect. Post £2.

Space for smail amplitier. Special price £5.95 post paid.

_Large Motor Board can be re-cut for transcription decks etc.
TINTED PLASTIC COVERS POST f£2
Sizes: 143 x 124 x 3in. £5. 174 x 9§ x 3}in. £3. 14 x 13
x33in. £5. 18 x 12} x 3in. £6. 163 x 13x 4in. £6.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2.95 Post 65p
All parts and instructions with Zener dlode printed clrcult,
mains transformer 240V a.c. Qutput 6 or 75 or 9 or 12V d.c.
up to 100mA or less. Please state voltage required.

PP BATTERY ELIMINATOR BRITISH
Mains stabilized power-pack 9 volt 400mA max. with
overload cut out. Size 5 x 3} x 2{in. £4-50. Post 50p.
Switched 3; 6; 74: 9 volt 400ma, Stabllized. £7.50. Post £1.

MAINS TRANSFORMERS o,

250-0-250V 70mA 6-3V, 2A £4-50 £2
250-0-250 B0m A 6-3V, 3-5A, 6:3V 1A £5-00 £2
350-0-350V 250mA 83V 6 amp. £14-50 t2
300-0-300 120mA 2 x 6-3V 2A C.T.; 6-3V 2A £10-00 £2
220V 45mA, 6-3V 2A £2-50 £1

250V _60mA, 6-3V 2A £2-75 £1
GENERAL PURPOSE LOW VOLTAGE
,5.6,8,9,10, 12, 15, 18, 24 and 30V
8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6.00 £2
8, 20, 24, 30, 36, 40, 48, 60 £9.50
0, 36, 40, 48, 60 £12.50 £2
, 30, 36, 40, 48, 60 £18.00 £2
TORODIAL 30-0-30v 4A’: 2(:-0-20v }A. £10. £2.
oS!

Post
5,8,10, 16V, tA £2-50 £1 12V toomA  £1-30 80p
12V 300mA £1-50 BOp 12V 750mA  £2:25 80p
10-0-10 2A £3-00 €1 6V 500mA  £2:00 80p
12-0-12V 2A £3-50 £1 25-0-25V 2A  £4-50 £2
20-0-20V 1A £3-50 €1 30V 1{A £3-30 £1
32-0-32V 6;A  £11-00 €2 9v 250mA £1-50 80p
15-0-15V 2A £3-75 £1 36v2A £3.50 £}
2x18V6A  £11.00 €2 20v 2a £3.00 €1
AUTO TRANSFORMER 115V to 240V 500W £12:00 £2:00
CHARGER TRANSF. Post RECTIFIERS Post
6-12v-3A £4:00 €2 6-12v-1A 90p  80p
6-12v-4A £6:50 £2  6-12v-2A £1-10  80p
6-12v-6A £8:50 €2  6-12v-dA £2:00  80p

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2}in. sides
6x 4in. £1-20;8x 6ln. £1-50; 10x 7in. £1-90: 14 x9In. £2-50
16 x 6in. £2.40; 12 x 3in. £1.50; 16 x 10 in. £2.70;
12 x Bin. £2.20. ANGLE BRACKET, 6 x § x $In. 25p.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 38p; 8 x 6in,
60p; 10 x 7in. 80p; 12 X 5in. 60p; 12 x 8in. 90p; 16 x 6in.
90p; 14 X 9in. 1:20: 12 x 12in, £1-30 ;16 x 10in. £1-40.
ALUMINIUM BOXES, MANY OTHER SIZES 1|
STOCK 4 x 23 x 2in. £1:00; 3 x 2 x 1|n. 80p; 6 X 4 x 2In,
£1-30; 8 x 6 x 3in. £2-10; 9 x 4 x 4in. £2-30; 10 X 7 x 3in.
£2°50; 12 x 8 x 3in. £3-00;12 x § x 3In. £2-30.

HIGH VOLTAGE ELECTROLYTICS
8/450V 45p B+8/450V  5p  50+50/300V  S0p
16/350V 45p 8+16/450V  T5p  32432/500V £1-80
32/500V 75p 20+20/450V  T5p 1004 100/275V 65p
50/500V  £1-20 32+32/350V  75p  1504200/275V T0p
8/800V  £1-20 32+32+32/325V 90p 220/450V  95p

Post 65p Minimum. Callers Welcome.
Access-Barclay-Visa. Lists 28p. Closed Wed.

Radio Component
Specialists

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K, Tel. 01-684 1665

HARVERSONIC MODEL P.A. TWO ZERO

An advanced solid state general purpose mono amplifier suitable
for Public Address. Disco. Guitar. Gram, ete. 3 individually con-
trolled inpuls;each input has a separate 2 stage prc-argg.). Input |,
15mV into 47k. Input 2. 15mV into 47k. Input 3. 200mV into 1
meg. Full mixing facilities with full range bass & treble controls.
AlVinputs plug into standard jack sockets on front panel. Matches
8 ohm or 16 ohm speaker. Qutput in excess of 30 watts music
poawer. Attractive black vinyl covered stecl cabinet with a brushed
anodised aluminium front escutchcon. A.C. mains operation
200/240 volts. Size approx. 124in wide x 5in high x 74in.

Special price £29.00 + £4-00 carriage and packing.

SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state amplifier. 7 silicon transistors. Full wave
rectification. Output approx. 13 watts r.ms. into 8Q Fre

response 12Hz 30KHz 4 3db. Fully integrated pre-amp witl
Volumne. Bass boost and Treble cut controls. Suitable_for 8-16
ohm speakers. Input for ccramic or crystal cartridge. Sensmvnz
approx. 40mV for full output. Ready built and tested. Size 3'* hi

;:(265’(') wide x 74'' deep. AC 200/250V. PRICE £18.40, P. & P.

HARVERSONIC 10+ 10 STEREO AMP KIT

A first class Hi-Fi Stereo Amplifier suitable for most cabinets. 14
Silicon Transistors resulting in even'lower noise level with improv-
ed sensitivity. Integral pre-amp with Bass. Treble and two Volume
Controls. Ceramic or Crystal intput, with simple instructions to
modify for magnetic cartridge. Matches any speakers from 8-15
ohms. Compact design. ail parts includiag drilled metalwork. high
quality P.C.B. with p locati brushed anodised front
panel with knobs. cic. even solder. Simple step by step instructions
ensure success. Brief spec: Output: 14 watts r.m.s. per channel into
5Q. Freq. response: + 3dB 12-30.000 Hz Sensitivity: better than
80mV into IMQ: Full power bandwidth: #3dB 12-15.000 Hz.
Bass boost agprox. to +12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main amp. Power req 35v. at 1-0
amp. Overall Size 12w x 8d x 24"h.

C'ogsl:[uflion manual & parts list. send 50p plus large S.A.E. {Free
with kit..

AMPLIFIERKIT................. NOW ONLY £12.00 P. & P. £1-30
(Maénclic input com‘rﬁncnls 50p extra)

POWER PACK KIT......... ... .£6.00P. & P.£2.50

Full after sales service.
Also avail, ready built and tested £25.00, P. & P. £3-00.

NEW 22 TRANSISTOR HI-FI STEREO AMPLIFIER

Of superior design by a well-known 8ritish manufacturer. Built &
tested on a p.c. panel size approx. 64'' x4+ x 1{'’ h. using high
%radc discreie components. Brief spec. Fuﬂy protected ty; stages
S watts R.M.S. per channel in 802 *Ceramic cartridge. I/P 60mV.
Provision for tape i/p & o/p. Only requires the addition of 40 volt
F 2 amp. power s:pls)ly & the bass, treble balance & vol. control.
standard types). LL Circuit diagram & connection details
supglicd. Price with edge connectors. Only £10-00 + 80p p. & p.
1F ORDERED WITH AMPLIFIER:-

*2 stage pre-amp. for mag. cart. RIAA correcied £2-80. Mains
transformer. rectifier. smoothing condenser £4-50 + £2-50 p. & p.
Sct of 4 pots. £2-50 (while stocks last).

MAINS AM/FM STERED TUNER

200/240V Mains operated Solid State. Covering M.W. AM. 540-
1605K Hz VHF/FM 88-108MHz,

Built-in Ferrite rod acrial for M.W. Full AFC and AGC on AM
and FM. Stereo Beacon. Built in Pre-amps with variable output
voltage adjustable by pre-set control. Max o/p Voltage 600m/v
RMS into 20K. Simulated Teak finish cabinet. %Vill maich almost

any amplificr. Size 8{''w x 4'*h x 94"'d approx.

LIMITED NUMBER ONLY at £29.00 +£2-60 P. & P.

HARVERSONIC STEREOD 44

A sterco amplifier chassis. with 3-4 watts output ﬁ“ channel into
e

80 Using the latest i.c. amptifiers with built in thermal overload
protection. All parts incl, rectifier smoothing cap. fuse, tone con-
trol. volume controls & 2 pin din speaker sockets {3 pin din tape
rec./play socket are mounted on the gnnled circuit panel). size
approx. 93" x 2;".x 1" max. depth. Supplied brand new &
tested. with knobs. brushed anodised aluminium 2 way escutcheon
(allows vertical or horizontal mounting) at onl 110-55 plus 90p P.
& P. Mains transformer with an output of 17v a/c at 500m/a can
be supplied at £2.50¢ +70p P. & P. if required. Full connection
details supplied.

10/14W VALVE HI-FI AMP KIT

A monaural amplifier with an oulFul of 14 watts from 2 EL84s in
push-pull. Super reproduction of both music and speech with
negligible hum. Two inputs with mixing facilities. Fully shrouded
output transformer to match 3-15Q speaker. 2 independent volume
comrols.glus bass and treble controls are provided. Valve line-up 2
EL8B4s. £CC83. EFB6 and EZ80 rectifier. Simple instruction
booklet 50p + SAE (Free with parts). ONLY £20-00, P. & P.
£3-20. Also available rcady built and tested £25-00, P. & P. £3-20.

) STEREO DECODER MK.II
SIZE 14" x2-5/16" x {'* ready built. Pre-aligned and tested for
10- 16V neg. earth operation. Can be fitted to almost any FM VHF
radio or tuner. Full details and instructions supplied £7-50 plus
30p P. & P. Stereo beacon if required 40p extra.

“POLY PLANAR” WAFER TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 114" x40 x 1} * deep. Weight 190z. Power handling

20W r.m.s. (40W peak). Impedance 8 ohm only. Response 40Hz-

20kHz. Can be mounted on ceilings. walls. doors. under tables.

ete.. and used with or without bafftie. Send S.A E. for full details.

Only £9-80 cach + P. & P. (onc £1-40, two £1-80).

DECCA-GARRARD B.S.R. TEAK PLINTH 18} x 14}x din.

PYE VHF FM TUNER HEAD
Covering 88-108MHz 10-TMHz LF. output. 7-8V + earth.
Supplied pre-aligned. with full circuit diagram with precision-
iearcd FM gang and 323PF + 323PF AM Tuning gang. Only
3.40 + P. & P. 60p.

STERED MAGNETIC PRE-AMP
Sens. ImV in for 100mV out. IS 1o 35V neg. earth. Equ. + |dB
from 20Hz to 20K Hz. Input impedance 4 7K. Size 1§"' x 247 x$"
H. £3-80 + 30pP. & P.

quiries SAE.

MULLARD LP 1153 RF/IF MODULE

470kHz £2-50 + P. & P. 50p. Full specification and connection
details supplied.

HOURS: 9am Spm Mon Sat {Closed Wed). All prices and
specifications correct_at time of press but subject to aiteration
without notice. P, & P. charges quoted apply to UK only. All en-

HARVERSON SURPLUS LTD.,

{Dept. PE), 170 MERTON HIGH ST.,LONDON S.W.19
Tel: 01-540 3985 Barciaycard welcome.

A iew minules irom South Wimbiedon Tube Station.

INTRODUCING
MICROPROCESSORS
by l. R. Sinclair Price: £5.00
PRACTICAL SOLID STATE
CIRCUIT DESIGN
2nd ed. by J. E. Oleksy Price: £6.20

UNDERSTANDING MICROPROCESSORS

by D. L. Cannon Price: £4.50
PRACTICAL ELECTRONICS H/B
by I. Sinclair Price: £4.35

THE CATHODERAY OSCILLOSCOPE
& ITS USE

by G. N. Patchett Price: £4.00

INTRODUCING AMATEUR ELECTRONICS
2nd ed. by 1. R. Sinclair Price: £4.00

WORLD RADIO T.V. HANDBOOK

by J. M. Frost Price: £10.50
H/B OF BASIC ELECTRONIC
TROUBLESHOOTING

by J. D. Lenk Price: £4.65

67 READY TO RUN PROGRAMS IN BASIC:
GRAPHICS, HOME & BUSINESS,
EDUCATION, GAMES

by Wm. S. Watson Price: £4.60

COMPUTER PROGRAMMING IN BASIC
by P. Bishop Price: £3.50
% ALL PRICES INCLUDE POSTAGE ®

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET

LONDON W2 1NP
Phone 01-402 9176

Closed Saturday 1 p.m.

EDMUND
SCIENTIFIC
ILLUSTRATED
CATALOGUE
Write now,

or visit our showroom

At last this famous range of
products is now available in
the U.K. and Ireland from
RHEINBERGS SCIENCES
LIMITED. Over 2000 products
for industry, education and
the enthusiast.

Microscopic Educational Kits
Accessories Diffraction Gratings
Magnifiers & Holography
Microscopes

Light

Fibre Optics

Motors & Pumps
Infrared Products
Polarizing Material
Tools

OEM

Solar Energy
Optics

Magnets
Laboratory Equipment
Lasers

Photography

RHEINBERGS SCIENCES
LIMITED, Dept. PE1
Sovereign Way, Tonbridge, Kent TNS 1RN.
Tel: 0732 357779.
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LCD DIGITAL
MULTIMETERS

WHILE STOCKS LAST!

MODEL 6110

3., Digit LCD featuring 23 ranges
with volts/ohms autorange. unit
and sign indicators. 10 amp AC/DC.
battery warning. low power ohms
ranges. Range hold and continuity
buzzer. Fuse protected. Resolution
0.1tmV DC. 1mV AC. 10 microamp.
0.10hms. Supplied with battery and
leads

Fitted top quality rotary switch

B LIMITED OFFERS

Was £85.95 as advertised by us

Now £s9.9s post paid

pius free carry case

WHILSTSTOCKS LAST RANGES

= ORDER BY POST OR
PHONE IN WITH
BARCLAY - VISA -
ACCESS - TRUST
CARDS.

AC/DC Current-20mA/200mA/10 amp.
DC Voltage (auto)-200mV/2v/
20V/200V/1000V

AC Voitage - 2V/20V/200V/600V
Resistance (auto)- 200/2K/20K/
200K/2000K ohm

ALSO AVAILABLE MODEL 6220
As 6110 but without range hold and continuity buzzer
Only two AC/DC 200mA/10 amp ranges i.e. 22 ranges

Was £55.95. Now £42 .95 post paid

AUDIO ELECTRONIC

Cubegate
Limited

OPEN SIX DAYS A WEEK ® CALL IN AND SEE FOR YOURSELF

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TEL 01-724 3564
ALSO ATHENRYS RADIO. 404/406 EDGWARE ROAD, LONDON, W2

PET, ATOM, UK101 MEMORY
REVOLUTION

Merory expansion 16K complete kit £50,
built £58. 32K kit £74, bullt £!

OHIO SCIENTIFIC COMPUTERS
Superboard 3 Poa. 4K extra ram £10.80.
16K memory expanslon complete kit £50,
built £58. 32K memory expansion kit £74
built £82. Power supply kit £11.95. Modu:
lator £3.50. Guard band kit £10. Case £27.
Cegmon £22.50. Wemon £19.95. As-
sembler/Editor tape £25. Word processor
program £10. Display expansion kit for
Superboard 2 series 1 only £14. Centronics
interface kit £10. 610 axpanslon board Posa.
Miniflopry disc drive Poa. Cassette recorder
£19. Colour adaptor board built £45.

VIDEO GENIE £279

PRINTERS

Buy any of the below and get a free interface
kit and word processor program for UK101

Epson MX70 £259. Epson
MX80T £359. Epson MXB80OF/T1 £395.
Epson MX80F/T2 £449. Epson MX100
£575. OKI Microline 80 £295. OK| Micro-
line 82A £399. OKI Mlcrolme 83A £699.
OKl Microline 82 £399. OKI Microline 83

699, Centronlcs 737 £395. Seikosha
GP8OA £

TV GAMES*®
AY-3-8600 + kit £12.98. AY-3-8550 + kit
£9.26.

or Superboard:—

SINCLAIR PRODUCTS®

Sinclair Products only are all post free.
SC110 Osclloscope £158.95, adaptor
£5.69, rechargeable batteries £8.63, x1

probe o, 78, x10 probe £11.50, carry case
£8.86. PFM200 £57. 27, adap(or £5.69,

case £3.45, connector kit £11.27. POM35
£32.95, adaptor £5.69, case £3.45.
DM235 £60.38, DM350 £87.38, DM450
£136.85, adaptor £5.69, case £8.86,
rechargeable batts £8.63. Microvision TV
£69, adaptor £6.95. TM352 £54.95.
TM354 £45.95.

BATTERY ELIMINATORS®

3-way type 6/7.5/8V 300ma £3.60. 100ma
radio gpes with press styds 9V £4.95,

9+9V Car convertor 12V Input, out-
put 3/4.5/6/7.5/9V 80Oma £

BATTERY ELIMINATOR KITS®

100ma vsdno types with press-studs 9v
£1.79, 949V £2.50. Stabilized 8-way types
3/4. 5/8/7 5/9/12/15/|8V 100ma £3.12,

1Amp £8.50. Stabilized powar kits 2- ISV
100ma £3.12, 1-30V 1A £8.50, 1-30V 2A
£15.30. TTL and computer supphes 5V
stabilized 1.5A £9, 3A £14, 6A £23. 12V
car convertors 6/7.5/9V 1A £1.62.

SHARP COMPUTERS

MZ80K 20K £380, 36K £394, 48K £408.
PC1211 £82.

BI-PAK AUDIO MODULES*®

AL30A £4.35. PA12 £9.31. PS12 £1.75.
T538 £2.90. S450 £27.90. AL60 £5.62.
PA100 £19.24. SPM80 £5.26. BMTS80
£6.36. Stereo 30 £21.00. AL8O £8.56.

VIC 20 COMPUTER £165

PERSONAL.
H compuTER

SWANLEY ELECTRONICS,
Dept. PE, 32 Goldsel Rd.,
Swanley, Kent BR8 8EZ.

Tel. Swanley (0322} 64851.

Postage £3.50 on computers. £4.50 on
printers and 45p on other orders. Lists 27p
post free. Please add VAT to all prices except
those sections marked with a * which
siready include it. Overseas end official
credit orders welcome.
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LOTS OF NEWILP
ENCAPSULATED
PRE-AMPS-
COMPATIBLE WITH
ALLILP MODULES

Suddenly. instead of two ILP encapsulated
pre-amps. there are eight — everything from the
simple mono pre-amp (HY6). through mixing mono
pre- amps (HY12 and HY69). to a dual stereo pre-
amp (HY71). Plus a new guitar pre-amp (HY73).

Each gives the very best reproduction from
your equipment that your money can buy. and all are
protected against short circuit and wrong polarity.

All ILP modules are compatible with
each other — combine them to create almost any audio
system. Every item carries a 5 year no quibble guarantee and
includes full connection data.

So send your order today — the Freepost coupon needs no stamp
ILP Electronics ttd., Freepost 2. Graham Bell House. Roper Close, Canterbury CT2 7EP, Kent.
PRE-AMPS

Modet| Mod T Cument | Prce | Price
No % i Whalloces required [inc VAT| ex. VAT

HY 6 Mono pre- amp Provides inputs for mic/mag. cartndge/ tuner/ W0mA | £741 ] £6.44
tape/auxihary, with volume/ bass/1reble
| controls.

HY9 lSlereo pre- amp[ Two channels. mag. canndge. mic + volume 10mA | £7.71 | £6.70
controt

HY 12 | Mono pre-amp | Mixes two signals into one. with bass/mid- WOmA | £7.71 | £6.70
range/ treble controls

HY 66 | Slereo pre-amp| Two channels. with mputs for mic/mag 20mA | £14.02| £12.19
cartridge/1ape/tuner” auxiary, with volume/

bass/treble/balance

Two nput channels: mag carinidge mic. with 20mA | £12.02 | £10 45
mixing and volume/Ireble/bass controls

Hv71r Dual stereo lProwuesIourcnanne!slorrnagcanriuge/m»c 20mA .212.36 £10.75

HY 69} Mono pre-amp

pre-amp with volurne control

HY 73 [ Guttar | Provides for two guitars (bass + lead) and mic 20mA | £14.09] €12.25
pre-amp | with separate volume/ bass/ treble and mixing

HY 75 Stereo ‘ Two channels, each mixing two signals info one | 20ma |€12.36 ] €10 75
pre-amp ] with bass/mid-range/treble controls

For easy mounting we recommend B 6 mounting board for
modules HY6-HY13  £0.30inc VAT. (0.78 ex. VAT )} B 66
mounting board for moduies HYGE-HY77 €1 12inc. VAT
{0 99 ex. VAT) All modules are encapsulated and include
chip-on edge connectors. All operate from + 15V minimum
to + 30V maximum. needing dropper resisiors for higher
voitages. Modules HY6 to HY13 measure 45 x 20 x 40mm
HYE6 1o HY77 measure 90 x 20 x 40mm
How to order Freepost:
Use this coupon. or a separate sheet of paper. to order
these products. or any products from other ILP Electronics
advertisements. No stamp is needed if you address lo
Freepost. Cheques and postal orders must be crossed and
payable to ILP Etectronics Ltd: cash must be registered.
€.0.D. —add £1 to total order value. Access and
Barclaycard welcome. All UK orders sent post free within
7 days of receipt of order.

I SRS BN DI G SRS ST S S

Piease send me the following PE 4/12
ILP modules

Total purchase price I

tenclose Cheque [:] int. Money Order [:] |

Postal Orders l:
Please debit my Access/Barclaycard No.

Name '
Address

Signature I
Post to- ILP Electronics Ltd Freepos! 2. Graham Bell House. Roper Close.

?32{5.13#&85571%5 178 Tocnmen 10227)64723 Telex 965780

)] N o |
\ ELECTRONICS LTD _/
STAYAI'IEAD STAY WITH US
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SUEOASHYG electronics

DEPT P.E.48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
TELEPHONE 01-263 9493 01-263 9495

PET

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

100 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

4016 16K RAM
4032 32K RAM

::ﬁ_":u C2N Cassette Unit.

For the business man we stock
8000 range inc. 8032 and 80

wm;”' ;g}‘: daisy wheel printers coming so

32K SYSTEMS AVAILABLE
FROM £1,499.00

4040 Dual Drive Disk
F., 4022 80 column tracks feed.
3023 80 column friction feed.

the
50 with
on.

r——VIDEO GENIE

NOW WITH LOWER CASE AS STANDARD
NEW VIDEO GENIE Il NOWAVAILABLE ... £

Utitises 280, 12K levet t
Basic, Integral Cassette
UHF O/P, 16K RAM, all

Meter.

£279 cox00:

features. Simply plugs into
manitor or UHF TV. With V.U.

t
Deck,
TRS80

299.00

PARALLEL PRINTER INTERFACE INC. CABLE £33.00
CHROMASONICS PROGRAMABLE SOUND KiT.......ccooovvvvvrrcrrrren... £24.50
SOUND KIT (FITTING EXTRA) ... £7.00
LOWER CASE KIT (FITTING EXTRA) £27.50
COLOUR KIT (FITTING EXTRA) ..... £34.95
EXPANSION BOX WITH/MWITHOUT RS232 ...£215/£185
16K/32K RAM CARD £94/£129

APPLE

APPLE Il PLUS Apple
48K Machines £595.00 ]I plus
Disk Drive with Controller £349.00

Disk Drive without Controller ~ £289.00 m
Colour Card £69.00

Graphics Tablet £425.00

Silentype Printer £199.00

Typical Business Starter System. Apple
48K, 2 Discs, Monitor and Printer only. £1,785.

/
=

—PRINTERS

Interfaces and Cables for

APPLE Il, PET, TRS80,
RS 232, UK101, SHARP
Prrsc L ] SUPERBOARD All Available

EPSON MX80 FT/2 £440
An FT/1 with high resolution graphics.

EPSON MX80 £359 EPSON MX100 £575

Dot-matrix printer with Pet graphics Friction and tractor feed, high
interface. Centronics parallel and resolution graphics, wide carriage
seriali)Pet and Applaeocompa(ible. 154",
True bidirectional, 80 cps. SElKOSHA GP80A £195
EPSON MX80 FT/1 £399 Dot matrix 5 x 7, BO columns

Dual single sheet friction and tractor, 30 cps. graphics, double width
9 wire head, true descenders. characters.

MON 10" (illust) B&W £82.00

9" Green Monitor £98.00

Hitachi professional monitors

9" Black & White £99.95
. IR —————

12" Black & White ! £149.00

wWH —-—
UK101 ok
UK 101 Kitinc. 8K Memory £125
Ready Built inc. 8K Memory £175

Complete in case £199
4K Expansion 8x2114 £10
Parallel Printer Interface £24.50
Sound generator plus PIO Kit £29.95
Cases for UK101 £19.95
Chromasonics Sound Kit £24.80
Colour Kit (inc. Demo Tape x instr.)
£69.95

NEW:NEW:NEW

32K DYNAMIC MEMORY BOARD KIT
ONLY £89.95

P10 and EPROM PROGRAMMER KIT
ONLY £24.50

—=VI1C 20

Colours
24 total. 8 for characters, 8 for border, 16 for

screen mixed as you wish. Basic colours on

program keys are black, white, red, blue, light

blue, green, yellow, and purple.

Sound

3 Tone Generator for music

“"White Noise" Generator for language and

sound effects.

Each Generator gives 3 octaves.

Reproduction is through tv speaker.

Character/Line Display -
22 Characters by-23 lines

f — ==

64 ASCI| characters, pet-type graphic =
character set. | E%C"ﬁ'%,'g

Keyboard 1L N -

o AuTx

DIN typewriter keyboard with 8 programmable
function possibilities via 4 special function keys. e ——
Colours are directly addressable from the
keyboard.
Peripherals/Accessories
VIC Datacassette with special interface to
guarantee high reliability read/write quality
{PET/CBM compatible).
TEACHING

PRICE ONLY £165 COMPUTER
CASSETTE DECK £34.95 :

with free programmes

TANTEL
PRESTEL BY TANTEL

COMMUNICATION AT YOUR FINGER TIPS FOR
BUSINESS & HOME. UP TO DATE INFO
180,000 pages of information on Travel, News, Investment,
Holidays, Hotels Etc., Etc.

ONLY £159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROQOM.

{ BARCLAYCARD |

VISA |
.

welcome. Official orders welcome.

Altitems carry a 1 year Guarantee

Please add VAT 15% to all prices. Postage on computers, monitors, printers and cassette decks charged at cost,
all other items. P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Export enquiries:




'THE BODY OF ANY
SYSTEM

Lets face it — you
can’t produce as crisp
an image on a
domestic T.V. as you
can on a Crofton
monitor,

TYPICALLY

9” Crofton Monitors

P4 White £64.97

en ) P31 Green £79.62
These Monitor Shugart prices are dependant upon Sterling/Dollar conversion
rates.
Phone us for up to date prices.
SHUGART FLOPPY DISK DRIVES

No case, No Power Supply

MIXERS.FADERS.
VU METER DRIVERS

- AND MORE-
ALLNEW FROMILP

Justsome of the 28 new amazingly compact modules fromiLP Electronics. Bntain's
leader in electronics modules — you'll find more new products in the amps and pre-amps
advertisements.

All ILP modules are compatible with each other- you can combine them to create
almost any audio system. Together they formthe most exciting and versatile modular assembly
system for constructors of all ages and experience.

82

\ Send 70p for your copy now —
64 pages (A4). More than
6000 stock items from nuts
and bolts to complete com-
puter systems. With it we
include a Reclaim Voucher
value 70p for spending
towards orders value £10
or more.

1
FROM CATALOGUE 82, PAGE 19 \

SABTRONICS
DIGITAL TEST EQUIPMENT

2015A 34 digit LCD {Bench) DMM £108.75 {N)
2035A 34 digit LCD (Hand) DMM £95.45 (N)
8110A 8 digit 100MHz DFM £95.45 (N) .
8610A 8 digit 600MHz DFM £114.85 (N)

5020A 1-200KHz Function Generator £98.90 (N}

L RANGE OF ACCESSORIES ALSO AVAILABLE J

ELECTROVALUE LTD.Dept PE12. 28 St Judes Rd., Engiefield Green. Egham. Surrey TW20 OHB.
Phone: Egham 33603 {STD 0784; London 87| Telex 264475,
Northern Branch; 680 Burnage Lane. Burnage, Manchester M19 1NA. Telephone 061-432 4946,

Practical Electronics December 1981

SA 400 %" S§.5.5.D. £149.05 Every item from ILP carries a 5 year no quibble guarantee and includes full
SA 450 5%° D.S.8.D. £283.31 connection data. So send your order on the Freepost coupon below today!
SA 800 8" $.5.5.D. £340.52 MIXERS
FLOPPY DISKS — BOXES OF TEN Mode! | Mocue Wnal it does o vl
Single sided  35/40 Track £ 26.45 —
Double sided 35/40 Track 5% £ 37.95 HY7 | Monomer | Mixes eight signals into ane. 10mA | €592 | €515
Single sided 77 Track £ 41.40 HY 8 | Stereomixer | Two channels. each muing five signalsintoone. | 10mA | £7.19 | £6.25
Double sided 77 Track 5% £ 47.15 HY 11 | Monommer | Muxes five signals inlo one — with base/ireble | 10mA | €811 | £7.50
Single sided 8’ £ 40.25 contrals,  °
IKEGAMI 12" MONITORS HY 68 | Stereo mixer | Two channels. each mmng ten signais intoone. | 20mA | £914 | €7.95
P 4 White £171.50
HY 74 | Sterec mixer | Two channels, each mixing five signals mtoone | 20mA | £13.17 | €11 45
P31 Green £184.97 «— with Ireble an0 bass controls. 1
2/3” FULLY INTERLACEO C.C.T.V. CAMERAS £149.00 AND OTHER EXCITING NEW MODULES
ALL THE ABOVE PRICES INCLUDE V.A.T. AND
d Maodel - Current | Price | Price
CARRIAGE . No. I Module Whallicues required | inc VAT Jex VAT
@) ALL MAJOR CREDIT CARDS N 3
_ lono ler| Programmable gain over nver my .
,m( ACCEPTED — Small surcharge  [mrst ) HY 13 |Mono VU meter| Pr i /LED overloao df 10mA | €6.84 | €595
HY 67° | Stereo head- | Will orive stereo headphones in the 4 ohm: 80mA | £14 20 | £12.35
CROFTON ELECTRONICS LTD phone driver | 2K ohm range.
35 Grosvenor Road, Twickenham, Middx TW1 4AD
g U HY 72 | Voice operated | Provides depth/delay effects 20mA i 1310
01-891 1923/1513 Slereo"fm vides dept Y £15.07 | ©13.10
HY 73 Gurtar Handles two guitars (Dass and lead) and mic 20mA | £14.09 | £12.25
pre-amp with separate volume/bass/ treble and ninx.
HY 76 | Stereo switch | Provides two channels, each switching one of 20 mA | To be announced
matnx four signals into one
HY 77 | StereoVU | Programmable gain/LED overicad dnver. 20mA | 1064 £9 25
meter driver

For easy mounting we recommend:

B 6 mounting board for modules HY6 -HY13  £0.90 inc. VAT. (0.78 ex. VAT.}

B 66 meunting board for modules HYB6-HY77  £1.12 inc. VAT. {0.98 ex. VAT.)

“All madules are encapsulated and include chp-on edge connectors. All operate from =15V
minimun 1o =30V maximum, needing drapper resistors for higher voitages. HY67 can be used only with the
PSU 30 power supply unt. Modules HY6 to HYt3 measure 45x 20 x40mm HY66 to HY77 measure
90 x 20 x 40mm.

FP 480 BRIDGING UNIT FOR DOUBLING POWER

Designed specially by ILP for use with any two power amphtiers of the same type to
double the power output obtained and will function with any ILP power supply. In totally sealed
case, size45 x 50 X 20mm with edge connector. It thus becomes possible toobtain 480 watts
rms (singte channet) into 882, Contributory distortion less than 0.005%. Price: £5.51inc. VAT.
{Ex. VAT £4.79.}

How to order Freepost:

Use this coupon, or a separate sheet of paper. 1o order these products. or any
products trom other ILP Electronics advertisements. No slamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payabie to ILP Electronics Ltd: cash
must be registered. C.0,0. — add £11o total order value. Access and Barclaycard welcome.
All UK orders sent post free within 7 days o receipt of order.

ILP Electronics Ltd., Freepost 2, Graham Bull House, Raper Close. Canterbury CT2 7EP, Kent.
NS IS SIS GEEEE I N G GRS AR
Please send me the following PE 5/12

ILP modules

Total purchase price

lencloseCheque D Postal Orders D Int. Money Order D
Please debitmy Access/Barclaycard No.

Name

Address

Signature

Post lo. ILP Electromics Ltd. Freepost 2. Granam Bell House. Roper Ciose.
Canterpury CT2 7EP. Keni. Engtand
Telephone (0227) 54778 Technical (0227)64723. Telex 965780

7///,
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C.U.A-newsHop S

14 CARLTON ROAD, ROMFORD, ESSEX —- ROMFORD 64954

PRINTERS: MASSIVE SAVINGS ON:

* UK101 GRAPHICS BOARD - Just £49.00 Built
* Sound Board for 101 — Just £27.00 Built.
* Programmers Aid Eprom — £16.00
% Eproms/Rams/Chips/Software.
* DISC system for your UK101.
* Expansion M/Board — £11.73.

* Wide range of printers. Prices include VAT

EPSON - OK) - QUANTEX — ETC.
% Lowest Possible Prices.
% FREE delivery (mainland UK). HOW TO FIND US:
* FREE paper with every printer.

% Phone for best prices. ROMFORD
Buy directly from our NEW SHOP. __‘ // I I

2000 sheet box — £15.00 S el
500 sheet pack — £4‘A°° p— I 1[ —

AND NOW VIC PAPER!!!

COMPUTER USER AIDS
***GREAT DEALS AT REALLY COMPETITIVE PRICES ***

IONISER KIT ortrateo) PEpnR COMPUTER

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

Complete kit of parts including:

All parts, PCB and full instructions £12.50
:(s)lat;t;l:e case including front panel, neon switch, etc. £10.50 % CUSTOM DESIGNED BOX
Mon. to Fri. 9-5 pm. Price includes post & VAT. * SPEED SENSOR
Sat. 9-4.30 pm. Barclay/Access Welcome + FLOW SENSOR
T. POWELL, % PETROL LINE FITTINGS
Advance Works, P.E., * PCBs, LCD AND ALL
ELENIRE TS ELECTRONIC COMPONENTS

London N1 1PQ.
Tel. 01-226 1489.

PRICE: £88.50 + £1.00 p&p
including VAT

COMPONENTS AT REALISTIC PRICES

A RANDOM SELECTION FROM OUR LARGE RANGE. LISTS ENCLOSED WITH FIRST ; . . . .
ORDER. This unit uses a highly versatile operating

ELECTROLYTICS, (6.3v to 350v STOCKED) i i

RADIAL 1/380.120 4,7/63". 6p 22/15 . 60 22/250, 160 47/35...8p 220/16...Tp system to provide many more functions

LN 7/23250 /25:: ;/345;)0/110 p‘lo/zso 14p 22/160...12p 33/50...6p 47/16...6p than other car computers on the market,

: D (] 3 e 3

;?olg;ggznms CAPACITORS (RAD)}47/63 330/63 470/160 1000/125 1500/630 while at the same time being compact and
tc

MINIATURE 500V CERAMIC DISCS. 3.3 5.6 22pt 68pf 180pt 270pf 820pt 1500pf easy to operate.

2200pf 3300pf Etc..
MINIATURE POLYPROPYLENE {12mm x 6,500mm Rad.) 180pf 560pf 1000pf 1500pf

3900pf 6800pf .01uf .015uf E o

(F:AP (l:olTSOEIEtI !:‘OV TO ‘;:OKV POLYESTER FROM...4p POLYCARBONATE ;ll'ésAsfONRUISE':?'IJSQ::I;'AOBNLE FOR
T’A“l’&‘l’ALpUM BEAD CAPACITORS. 1/35 .22/35 33/35 47/35 88/35 1/35 10p 2.2/16

3.3/16 4.7/16...12p 4.7/35 6.8/25...14p 6.8/35...15p 10/16 22/ _16p 22/ 0...20p

22/16...25p 33/10 47/6.. 25 47/16...40p 100/16 .65p (ALSO OTHER VALUES ON
LISTS) (1 EACHTANT BEA 50).

MISCELLANEOUS. 3 CHA SIS SKT. (SKELETON}...8p 3.5 MOULDED PLASTIC SKT.
(CLIFF TYPE)... 10p. ANTIPARAGIT FERR. BEADS. 25 for.. zsg 12 WAY D-Q SKT. STRIP/IC PI MAC SYSTE M s LTD
HOLD. 1 Pit...8p. 1uf/220v MAINS FILTER...40p 12 BULBS & NEONS...40p 6BA NYLON

20 Bloomfield Road, Moseley,

SCREWS 40 for 25p. 100K MULTITURN TRIMMER... ZOp STAN. HOR. PRESET (EGAN)
100K & IM5...9p ea. 20mm IN LINE FUSE HOLDERS.. f
DIODES. 1N4 01 ..4p 1N4002 ..4p 1N4003;...4p 1N4004;...5p 1N4005;,

QA90;...6p 0A91;. QA47 . .
THERE IPAFURTH R nsn%cglo;,u FORQUANTITIES OF 10 OFF. SEE ulsrhs 1 Birmingham B13 9BY.
d Kir dd 50, d dl
R £ e VAT E2o eecnerier Tel: 021-449 0384.
| C.H.J. SUPPLIES, 4 STATION ROAD CUFFLEY, MAIL
HERTS. Tel.: 01-440 8959. ORDER ONLY
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UK LIST
EX VAT

The first portable
scope with a
component tester.

NS

Capacitor 33ufF TransistorE-C TransistorB-E  B-E1uf + 68ohms

Oscilloscope Specifications:

Y Deflection X Deflection

Bandwidth: OC - 10 MHz(-3dB}  Timebase: 0.2s5-0.2usicm
Overshoot: Less than 1% Triggering: 2 Hz - 30 MHz (3mm)
Sensitivity: 5mV - 20 Vicm Auto + levet control
Input imp: 1 M ohm J/ 25pt Bandwidth: 2Hz - 1 MHz

General Information ‘

Component Tester; For single components and in circuit
Calibrator: 0.2V % 1% for probe alignment

Power Supplies: Reguiated Inciuding high voltage

AC. Input: 110, 127, 220, 237, V.A.C., 50 - 60 Hz
Waeight: 8-% Lbs.

Size: 4-%"H x 8318'W x 10-7/16°D

For further information on HAMEG’s full range of top
performance oscilloscopes, contact:

HAMEG LTD.
74-78 Collingdon Street, Luton, Beds. LU1 1RX
Tel: (0582) 413174

Practical Electronics December 1981

ILP POWER
UPPLIES-
MOST WITHILP

TOROIDAL
TRANSFORMERS

Space-saving.
efficient ILP power supplies
are designed te give you
flexibility in planning audio
assemblies. Nine of the
eleven models have toroidal
transformers manufactured on
new cost-efficient high technology
machines in our own factory. So we keep the
qualily up. and the price down.

ILP power suppiies are compatible
with all other ILP modules — combine them to
produce aimost any audio system, All carry the ILP §
year no quibble guarantee and include full connection data

So send your order on the Freepost coupon below today!

POWER SUPPLY UNITS

Mode! No.; For use with mmll er”\?u
PSU 30 : ﬁbﬁﬁ\écwbmaﬂons of HY6/66 series to a maximum of 100 mA or one £5.18 | £4.50
| The foliowing will also drive the HYB/66 senes except HYB7 which
requires the PSU 30

PSU 36 | 1or 2HY 30 £9.32 | £8.10
PSUSO | 1or2 HY 60 £12.58 | £10.94
PSUGO-‘ 1 HY 120/HY 120P/HD 120/HD 120P. | £15.00| £13.04
PSUB5 | 1XMOS 120/1xMOS 120P | e1532{ 013 32
PSU 70 | 10r 2 HY 120/HY 120P/HD 120/HD 120P. | £18.31[115.92
PSU 75 | 10r 2 MDS 120/M0S 120P. £18 63 | £16.20
PSU 90 | 1xHY 200/HY 200P/HD 200/HD 200P £18 63 | £16.20
PSU95 | 1xMOS 200/MOS 200P £18 77 | £16.32
PSU 180 | 2xHY 200/HY 200P/HD 200/HD 200P or £24.54 | £21.34

1 HY 400/1x HY 400P/HD 400/HD 400P. | |
£24 68| £21.46

PSU 185 | 10r 2 MDS 200/MOS 200P/1 x MOS 400
| 1xMOS 400P.

All models incorporate ILP toroidal transformers except PSU 30 and PSU 36
which include our own laminated transformers
How to order Freepost:
Use this coupon, or a separate sheet of paper, to order these modules. or any

yroducts from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postat orders must be crossed and payable to ILP Electronics Ltd: cash
must be registered. C.0.0. — add £1to total order value. Access and Barclaycard welcome.
All UK orders sent post free within 7 days of receipt of order.
ILP Electronics Ltd., Freepost 2, Graham Bell House, Ropar Closs, Canterbury CT2 7EP, Kent.

G M RS GERNS GEEDE G I N SR

Piease send me the foliowing PE 6/12

ILP modules
Total purchase price
tenclose Chegue D

Postal Orders || Int. Money Order ||

Piease debit my Access/ Barclaycard No I
Name I
Address

Signature

Posi to ILP Eiectronics Lid, Freepost 2. Graham Belt House. Roper Close.
Canterbury CT2 7EP. Kent, England.
Telephone (0227) 54778 Tecnmcal (0227) 64723 Teiex 365780

= P l

ELECTRONICS LTD /
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TR T o] S0 s S ey NCTEL it
7415640 200p| 4041  70p P p
74US641 200p| 4042  &sp | AY1-0212 600p MC1496 70p M
A magi e #ihas i 4 COMPUTER COMPONENTS
: ol 4043 70, - P
HGE IR lhmsscmes |jiset 20 d088 a8 NESRR Joer MGESe 18
5 250, - . P
o P| 7405068 2005 4043 30 |AV38912 650p MMS7160 620p| CPUs MEMORIES INTERFACE ICs| CRYSTALS
7405 7415669 200p| 4048  65p | AY5-1224A 240p NES31 150p | 1802CE 750p | 2101A 400p | ADS568CJ  775p | 32:768KHz 250p
7406 74LS670 170p| 4049 30p | AY5-1316  600p NE555 20p| 2650A £12 2102-2L 120p AD561J £14 100K Hz 300p
2407 4050 30p | AY5-4007D 520p NES56 50p 6502A 450p 21078 500p AM25S10  350p 200KHz 370p
7408 745 SERIES | 2051 60p | CA3028A  120p NES64 420p| 6502 650p [ 2111A 300p | AM26LS31 160p | 1.0MHz 320p
4 4 4052  80p | CA3019 80p NE565 130p| 6800 370p | 2112-A 300p | AM26LS32 190p | 1.008MHz 350p
7409 74500  60p NEBBE 1580 | 6802 500p | 2114-2L  160p | DACBO €20 | 1-8432MH:z 250p
7410 1420 S0Pl a0s3  eop [ CA3046 70p p
7411 74504 63" 4054  130p | CA3048 225p NE567 130p | 6809 £10 | 2114-4L 130p | DMB131 375p | 2:00MHz  250p
7412 74 85 760] 4055  125p | CA3060 250p NES571 5p ngSE 7!I15 4027-3 300p | DP8304 450p | 2. 45760MH1250p
7413 74208 5P 4056 120p | CA3080€ 72p NE5534A 250p 035 50p 4044-45 700p DS8832 250p 3-2 250p
o 7: oo zp 4059 500p | CA308 PLLO2A 500p| 8039 850p | 4116-15 200p 8| 225p 3-5795MH1 175p
7416 74817 Gon| 4080  90p | CA30B9E  225p RC4138 700 ( 20504 Sl sne R | ke ‘t | ATchmee il
7417 74330 eon| 4063 100p | Ca30soaa 37se RC4lst  200m( ROSSS., SR | 311873 f900 | Mciass Gob | 4i3wnnr 33em
7420 75330  6op| 4086 35p | CAI130E  90p 82668 280°| T™Mse9s0 €20 52 E8 | mas o5 | omue. 20
7421 74232 90!7 4067 400p | CA3140€ s0p SAD1024A 1250p s 4164- £10 18 950p -OMHz 250;:
7422 74535 o0p| 4068 18p [ CA3160E  100p SFFO6364 80Op| 780 S e 3000 | Me3aae  asoe | &5%amu: Ze08
7423 74574 s0b]| 4069  20p | CA3161E  140p S5L490 350p| Z gA a0nfeeR:s, 200 | M 3480 Ea0n Iy ML ee TR
7426 74385 3005|2070  20p | CA31626. as0p SN78477  175p| BOSS E12 | SR10° 2005 | Mcaoss  3sen | 7:Tesnmz 2s0n
7427 74386 180p| 4071 20p | CA3IBOE  300p PSS 7308 7489 2905.| MCaoss 3255 | Bi0OMHz  250p
7428 723112 '90p| 4072  20p | CA3240E  120p TA7208 - 250p 139180 3385°| Mmssiza €15 | s.8emur  250p
7430 743113 90p{ 4073  20p | CA3280G  200p TAAG21 2750 745201 3o00 | UlN2009A 160p | 10-00MHz 2509
7432 745112 90p| 4075 20p | DAC1408-8 200p IBAG41B11 300p| SUPPORT u g g5 LNz A % | 199w z 2509
il sl S0 G| AN gm Jome ) pevices | pet | o e
o} p | | O 850p 3242 800
7438 73135 5ol dore  aop|iCisoss  soop TAZ22  200p| 3245 4508 | mom/PROMs | 75115 1gop | 18O §§8§
743, p P
e meldoe 0| IMNE e MMen el 85 B\ e s | gl led,, 20
s 7aS1e7 Zmfull £008 IRTCAIS0"  SHRRY volsss ~amllciel 1800 | 723288 226p | 75150P  140p | 26:690MHz 300p
J4aea 743153 3900|2003 aop [ LF3s: 4gp 184810 10| 6g47 £10 | 743387 325p | 75154 140 | 3.acemmn 3800
7447A 743175 3z0p( 4092 1500 | LE3SS  00p TRAGES  30R) 6850 180p | 703371 g50p | 72133 3755 | asomre 3o0m
31 742185 320n| a006  95p | LF387 1905 Tca210  3sop| 9331 Soop | 725472 es0p | 15361 150p | s5eMuz 2000
7453 743194 '3800] 4097  340p [ LMTOC 425p TCA220  350p| gg75 Gooall Siocso gson | 73382 1508 : .
7452 142200 asob| 4098 s0p [ LM30TA 27p TCA940  175p| gisa Senelll 243571 650p | P
7460 743201 4oop| 4099 90p | M311 75p TDA1004A  300p| g1g5 Boon| 745573 950p | 754012 730 | KEYBOARD
7490 743226 s50n| 40102 150p | LM318 200p TDAI00S  320p| gyo¢ 320 22aen 7P | ENCODER
ja 785541 4000 30108 1000 | tMaza.  ‘aoh TDAlOZ2  coop| 8212 188 | Lopom gae jaoe ) NISETC Lo
o 733361 300n| 40108 50p | (M335z  140p IDA1022  120p| g2 oo, ¢ soon | 152 oo 508
7476 745262 £10] 40109 100p | LM339 65p TDA10348 250p| g33¢ 250p | 2708 300p | 8797 1200
7480 745287 350p| 4501  28p | LM348 75p TOA1170 = 300p| g32g 2506 | 2716(+5V) 300p | 811895 ooeal i
7483A 745288 350p| 4502  70p | LM358P 75p TDA2002V 325p| 8543 aso0 | 3564 236 suL.ses 1202 | MODULATORS
7485 745373 400p| 4503 S0p | LM377 175p IDA2020 320p| gy 4 P | 6MHz 375p
7486 P1743372 asoop| 4508  75p | LM38O 75p TL071/81 “asp| 8220 SPREMI IO 6V 3000 || 810537 gi20al Nemwmid: 456
7489 745471 e50p) 4506  35p | (M381AN 180p TL072/82  75p| g263 800p | 2732 soon | S83° 2208
7490A p|745474 ac0p] 4507  40p | | M382 120p TLO74 1300 | 8255 375p 9637AP 600 ¢
7491 745571 900p| 4808  200p | LMm386 95p TLO84 110p} g267 800p 7N425E-8  350p D4|\|,.vaswrrcr;°£
74924 745573 soop) 9310 %0 | Lvzsr 1200 7L 200p | 8259 800p | UARTs 7NA26E8  350p | owey 1080
74934 4211 3w | tmzen 1958 Thadoc Son| 8279 950  Av-3-1015P 350p | ZN427E-8 6500 | gway 120p
2494 74C SERIES 2814 150 709 2 UAA170 170 8284 950 | AY-5-1013P 350p ZN428E-8  500p 10 Way 150p
7495A 74C00 28p | 308 150: LM7(I)0 50P UA2240 300: TMS99 18 £60 | IM6402 4s50p
7489 7icos 385 4516 7sp|imrzs  3s0p UDNetlg 320m| 28070, 3308 DISC CONTROL
74100 74C10 28p | 4518 50p | LM733 100p UDN6184  320p 280CTC °° CHARACTER Ic INSERTION
74107 74C14 gop.| 4520 70p | LM741 18p ULN2003  100p ZaoaLTC 3309 GENERATORS s FORCE
74109 7aczo) | 26pMiAn2l RIS ARz 700 UPCB7S  400n.| S60ADART 800p | RO-3-2613UC7508 | FOI91  £39 | SOCKETS
74116 74Ca2  9sp| 2328 TP | LMT48 L350 UPC1156M 300p| 280ADMA £12 | RO-3-25131C 700p | WD1691 €15 | 24FPin 600p
;2”3 ;22;:? 183014528 75p | L3302 fa0p XR2206  300p| Z80S10-1  £20 | SN74S262AN £10 | wp2143 550p | 40Pin £11
74120 jac7a  sap| 4532 90p | LM3900 ssp XR2207  400p :
74121 74c76  87p( 3534 SSOORIIMISRD 95p XR2211  890r|  WIRE WRAP SOCKETS BY TEXAS LOW PROFILE DIL SOCKETS BY TEXAS
74122 74C85 134p 4233 ::ggn LM3911 1300 Srtd a0 8pin 25p 18pin 50p 24 pin 70p 8pin _9p 18pin 16p 24pin 24p
74123 74C90  99p| 4237 120: tmgg}g 3;2" IN319C 225: 14pin 35p 20pin 60p 28pin 80p 14pin 10p 20pin 18p 28pin 26p
;:}gg ;22?87 }ggn 4543 100p | LM3916 225; IN423E 150p 16 pin 40p 22 pin 65p 40 pin100p 16pin 11p 22pin 22p 40pin 30p
74132 746151 265p| 4553 290p | LM13600  125p ZNA24E 135p — T
74136 74C157 229p 4555 60p | M51613L  300p 2ZN425E 350p | TRANSISTORS 5 p | TIP120  120p | 2N4B71  60p | 1N5401/3 14p
74141 74C160 140p| 4556  60p | M61516L  400p 2ZN427€ 625p| AD161/2 4Sp 8FY90 80p | TIP122 130p | 2N5087  27p | 1N5404/7 189p
74142 74C161 115p| 4860  180p [ MB3712 200p° ZN1034E  200p| BC107/8 11p 45p | TIP142  130p | 2N5089  27p | 15920 Sp
P| 4566 180p | MC1310P 150 8C109 11 ssx19/zo 24n TIP147 130p | 2N5172  27p
53 74182 113p) ases  180p g 8117 20p | B BU102 2250 | TiP2955 78p | 2NS191 0p [ BRIDGE
4572 30, p | TIP4055 70 0 ECTIFIERS
s e M %3 30 VOLTAGE REGULATORS BC147® (22| 6Ulos 250p | TiGes 305 | 2N5248 40p | Ta oV 19e
741??;\ 746174 335 | 4584 50p FIXED PLASTIC 8C157/8 10p | BUI09 225p | VN66 80p-| 2N5298 65p 1A 100V 20p
74153 74C175  oap| 4685 100 | 1A tve —ve 8C159  11p | BUI26 150p | ZTX108 12p | 2N5401 60p | 1A 400V 2Sp
74184 74C193 1185] 40014 g0p | 5V1A 7806 °50p 7905 SSp | gligoc 12p | BUIBOA 120p | ZTX300 13p | 2N5457/8 40p | 1A 600V 30p
EES 74C192 1159|4008 120p | 12V1A 7812 500 7912 SSp f acizp 12p | U205 200p | 2TX500  15p | 2N5459  40p [ 24 SOV 30p
24186 14194 1200] 40097 90p [ 18VIA 7815 “55p 7915 60 | gCi77/8 17p | BU208  200p [ ZTX502  18p | 2NSA60 60p | 2A 100V 35p
74189 T4c196 10901 40163 115p [18VIA 7818 "S5p 7918 €0p | gci79 ~  18p | BU40E  145p | ZTX50a4  30p | 2N5485 4dp | 2A 400V 45p
74180 746237 120p| 40172 9sp [28V1A 71824 “58p 7828 60| 8C192/3 10p | BUYESC 350p | 2N697  25p | 2N5B75 250m [ 3A 200V 60p
74181 7aC502  70p| 40175 100p 5V 100ma 78(05 300 JoL05 65p | gC1B4  11p | E310 50p | 2N698  45p | 2N6027 48p | 3A 600V 72p
74162 74C312 soon| 20193 118p [ 12V100mA 78L12 30p  78L12 70p | gcie7  30p [ MJ2501 225p | 2N706A  30p | 2NEOSZ 300p | 4A 100V 95p
74163 74c323 4s05| 14500 700p | 15V 100mA 78L1S 30p L15 70p | gC212/3 11p | MJ2955 SOp | 2N708  30p | 2N6059 32Sp 2A 200V 1000
74164 4 740923 500',; 14599 230p BC214 12p | MJ3001 225p 2N918  45p 2:6107 85p | 6A 50V 80p
74165 746925 600p OTHER REGULATORS BC237 15 | e oob | INT391/2 360 | SNG254 1308 | o4 100vicoe
74166 74C928 600p LM309K A5V 135p 78HGKC 600p p P 6 V120p
74170 93SERIES | LM3TTK 3320 78HOSKC S60p | BC337  16p | MJE30S5 70p [ 2N16T3 25p | 2N6290 65 | 10A 400V200p
74173 9301  160p LMITTT1A AG 2000 78MGT2C 140p | BC338  16p | MPF102  4Sp | 2N1711  28p | 25€1172 150p | 254 400v400p
74174 9302  175p | LM337T 225p 78GUIC ~ 200p | BC461  25p | MPF103/4 a0p | 2N2102  70p | 25C1306 3500
741175 9308 316p LM323K3A5V 5oop.7scunc 225p | BC477/8 30p | MPE10S  40p | 22} g 398 b | 2381307 220r | ZENERS
(AL 9310 2750 | LM723 150mA Adj37p 79HGKC 700p | BEEIST  10P MPeATs son | 2N2222a 308 | 25C1989 1386 | 200
74178 EE I T+ RIS 400p TL497  300p | geiigc  'gb | MPSA13  50p | 2N2369A 25p | 25C2028 120p | 1w
3 160p | 78540 300p LM305AH 2500 | gleaoc . 18p | MPSA20 50 N2484  30p | 25C2029 250p
;2} ? 3;:,’}3 }gg:’, gcgsm 18:: MPSA42 505 N2648  45p { 25C2078 200p | TRIACS
peteen ek e | I e s | S iR PiASee
74185 3322 ;28:: 2N5777 _45p  QRPGO 120p | BEY71/2 22p | MPSA70 50p | 2N2907A 30p | 3N141  110p
74186 8 250p | OCP71 180p  QRP61 1200 | BD131/2 S0p | MPSUOG - 63p | 282926  9p | 3N201  110p
74188 33% 3003 ORP12 1105 TiL78 553 8D135/6 64p | MPSUO7 60p “ 8?3 22" 332283 ;ggn
74190 BD139  58p | MPSU45 90p o p
TP s | SRS Ee| VRN I\ IWGE 8 doied” dan | A
;ﬂgg MCT26 100p  TIL1t2 90p | D232 955 TIP29C 55: N3653 2405 40409 1003 wMOg&}‘,’g:
MCS2300 1900 TIL113 90p TIP30A N3684 250p | 40410 100p |-
74194 8D233 75p | TIP30A  48p P p | 16A 500V130p
Lpd ey iLa74 240p HG 90p } §p235 85p | TIP30C 60p | 2N3643/4 48p | 40411  300p | T2800D 130p
74196 LEDS 0.2 BD241  70p | TIP31A  58p | 2N3702/3 125 | 40594 1208 :
7 SERIES 0.125" TIL22ORed 15p { BD242 70p | TIP31C  62p | 2N3704/5 12p | 40595  120p | THYRISTORS
8 74ALS00 TIL32 §5p  TIL222 Gr 15p | BF2448 35p | TIP32A  68p | 2N3706/7 14p | 40673 ~ 75p | 1A 50v 70p
9 |74ALS02 TIL209 Red 13p  TiL228 Yel 22p | BF256B 70p | TIP32C 62p | 2N3708/9 12p | 40871/2 100p | 1A 400V 90p
74ALS04 TIL21t1 Gr 16p  Rectangular BF257/8 32p | TIP33A  90p | 2N3773 300p 3A 400V 100p
74ALS08 TIL212Ye 18p LEDs(R,G,Y) 30p | BF259  36p | TIP33C 114p | 2N3819 25p | DIODES
141510 TIL216 Red 18p  NSB5881 BFR39 TIP3k 115p [ 2N3820 S0p | BY127 120
74ALS32 DISPLAYS 110p | BERTS
74A1574  90p| 3015F  200p  TIL32172 130p | BFRBO/t 26p | TIP35C  290p | 2N3902 700p
74A1S138150p| DL704  140p  TIL330 1a0p | BFX29  40p | TIP36A 270p | 2N3903/a 18p | 0A202  10p
72ALS139 150p| DL707 Red 140p  7750/60 200p| BFX30  34p | TIP36C  340p | 2N3905/6 20p | 1N914 ap
74ALS157150p| FND367 120p DRIVERS BFX84/5 40p | TIPA1A  65p | 2N4037  65p | 1IN916 7
74AL5175250p| FND50O 9 9368 2N4123/4 27p | IN3148  4p
74A15244 375p p 0 2N4125/6 27p | 1N4OO1/2 Sp
74AL5373450p ¢ 2N4401/3 27p | 1N4O03/4  6p
74367 540 135p 74ALS374 450] MAN4640 200p  UDN6184 arve2 o8 2N4427 1N4006/7 2N5064

T E c H N o M ATI c LTD - PLEASE ADD 40p 5% VAT (Export no VAT)

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Government, Colleges, etc. ORDERS WELCOME

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597. Telex: 922 806) BARCLAY & ACCESS CARDS ACCEPTED

305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233
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120 2589 100+ ADVERTISERS
2114 Low Power 200nS 1.00 0.90 0.85
4116-200n8 0.75 0.70 0.65
2716 (+5V) 240 230 210 Acom e Gone B
Amblt . . 4
2732 (+5V) 4.80 4.50 4.00 Audio Electronics . . 5.81
6116 9.00 8.50 825 Autumn Products 10
Barrie 10
Bi-Pak " 11
CONNECTOR SYSTEMS L 3
British National Radio & Electronics School 13
EOGE CONNECTORS | EURD CONNECTORS 1.0. CONNECTORS C.R. Supp! 72
DIN STD T g HEADER RECEP- EDGE CABLES| gam%ndgtla Kits g:
" " HJ Supplies g
2x18 Way ] 0‘1::]7, 41617 31 Way  160p 160p 10 Way lezl:lﬁp ';‘s%l: CTN . Chromasgnic Electronics B;
2x22Way  30p 170p 416122x32 Way 300p 3500 | j5way 350, 265 3805 B Seiotocs _ o
2x23 Way 335 — 2x32 Way (angled) 400p 34 Way 450p 3250 450p 160p CUA. 84
2x25Way 350p 200p 40Way 5250 370p —  240p .
1x43Way 260p — DIL HEADER 50 Way 575p  450p 330p Davian 77
2x43Way  450p ; : DIL HEADERS EDA 49
177 Way  700p 14 Pin 509 24 Pin 100p 14Way 130p 24Way 200p Eioctronic Mail Order i ) 87
16 Pin 80p 40 Pin  275p 16 Way 150p 40 Way  350p Electrovalue o 83
Electroware {(OK Machine & Tool) a1
Bo o Ks (I"IO VAT) GJD Electronics 73
Gemini Electronics 12
The Pascal Handbook fo.00 Video Caokbook £5.15 .
CRT Controller Handback £595 2-80 Intertacing (1) £1.95 Hall Supplies . %
Understanding Micropracessors £150 2-80 laterfacing (2) £9.75 ::xg?s:;":'smeu 80
Understanding Solid State Electronics £150 Programming the Z80 £11.50 Heathkit . & 6
Understanding Digital Electronics £150 Programming the 6502 £1025 Henry's Radio 12.75,76
MICROS — Interfacing Techniques £1210 8502 Applications Book £10.25 Hiykon le: . 73
fatgduction 1o Micracomputers £1095 8502 Assy. Lang. Prog £1210 Home Radio 77
TTL Cookbook £7.45 808DA/8085 Assy. Lang. Prog £11.60 ICS Intertext 7.72
CMOS Cookbook £7.95 PLEASE AOD PRP £1.00 PER BOOK. ILP Electronics 76, 77,79, 81,83, 85
Knlght, A. 73
WORDMAKER - 3
. . - . s .
_A Texas Ins_numem Pro.|ecl with a lalkmq library of 200 woms'and voor-n- for eupansn?n. EasY to Mapiin Electronics Coverd
interface with most micro computers. Pitch control also provides exciting electronic musical Mhel Electronics L i
i T Midwich Computers
palication Complete Kit (include PCB) £87.00. Millhil : 27
{Reprint of the original article in June 1981 EM&M available at 85p + SAE) mg‘;z‘:\'s‘{ﬁr B . . g(‘)
Musicraft 77
ADD SOU N D TO YOU R ZX80/81 Northern Micro . 73
{control and light detection) Open University . 20
* ZX80/81 USER PORT * PKG Electronics : . . 78
Parndon 12
{as described in Oct/Nov PCW) Phonosonics . 89
Pimac 84
Port module plugs directly into ZXB0/81 to provide 8 input and 8 output lines. These allow input :gx::-lxl’in Cover 2,71
of data from swi lls. sensors, joysticks etc and control of 8 relays. Also 7 segment Proton Design ) - - 73
displays and LED may he used — “VARIABLE TONE AUDIO OUTFUT CAN PRODUCE YOUR OWN Radio Component Specialists 80
SOUND EFFECTS.” Radio & T.V. Components 5 - 16
Port access is by simple peek & poke commands. Rapid Elacllov;u:s g(a)
Kit {comptete with dbfe side PCB) £11.50 L : ‘ i
Ready built & Tested £15.00
Safgan 71
Sandwell Plant Ltd. 74
MEMORY EXPANSION Setentie Wire C ' 7
ientifi ire Co. oco
Pc B ;:Nice 1C'rading . . 88
Low price versatile system tar ATOM, UK101 and SUPERBOARD. Compact memory expansion PCB. 8K RAM {2114 Sinclair Research .. 1415
plus four 24 pin sackets for 2708. 2716, 2732 EPROMS or 2K Static RAMS {B118) giving {a) 8K RAM + 16K Swanley J 80
EPROM or {bl 18K Static RAM. Fully buffered and decoded layout. Intertacing instruction supplied. T&J 72
Technomati i . 887
ROBECIIIN, T Eamorics _ %
Tyter, 8. J. 73
UK101: INTERFACING COMPUKIT vero . 70
Videotone 2 36
DECODING MODULE KIT £27.50 - — o
atfor: ectronics . B
ANALOGUE BOARD KIT £39.95 Wilmslow Audio . . 28
The analogue board kit includes O/A converter, 8-channel A/D converter. AY-3-8910 Prog. Sound Generator, 65222 m:::g:_g:}g?‘ g{:ﬁﬂﬂ: f‘é',:'g:ff,”’ 4 i ;2
VIA giving timing and counting tunctions plus extra 18 bit port.
ACORN ATOM: NANOCOMP |
BASIC 2K RAM ROM kit £120. Ready Built £150. 6802 based microprocessor trainer Kit £70.00
P&P £3.00. Built £80.00. P&P £2.00 RADIO/TAPES BARGAINS AERIAL AMPLIFIERS
::vz.::.‘i‘::l;f:o:h Bé\zglooﬁZIlePaPMt(lizg.u“’ 6800 Reference Manual {no VAT) £5.50 LW/MW/Mains/Battery Radios Aerial amplifiers can produce
60K Dynamic Ram Card £9.00 each (P&P £1.00) remarkable improvement on the
ifts into Atom Case 200mA 5V) NANOCOMP II LW/MW Car Radios with speaker picture and sound in fringe or dif-
Kit £87.50  Ready Built £95.00 o ] G, e £9.00 each (P&P £1.00) ficult areas.
icroprocessor on powerfu . Facitities i o
ATOM CONNECTORS . e Small VHF/MW Battery Radios L
c G PLUG SOCKET for further expansion {to be published in WW). ‘.:/7'00 each (rg&p 50p) tBu‘tls bIeFor f\\//lono oF Collour "USH';
2132 Way £3100 f4.00 An excellent system for training centres and 8-C60 High gain Cassettes able over complete
26 Way £350 £285 especiall 1 i gh g television band.
pecially useful to control application £2.00 (P&P 50p)
10 Way £220 £1.50 y } . : P! B11 - For stereo or standard
engineers. 5-C90 High gain Cassettes VHF/FM radio
ATOM SOFTWARE: Complete Kit {incl. PCB. case. Prog. 2716) £2.00 (P&P 50p) B ‘~e'e o
INVADERS £7.00 BREAKOUT £350 £ Stereo Headphones with lead and | amﬁ(l)iﬁers are (\:’omplete and read
fr.MACHINE  £350 PINBALL £180 6809 Prog. Ret. Manual (no VAT) £5.00 Jack Plug £4.50 (P&P 50p) 8o Botter) e PHS o¢ BY 18\5
DISASSEMBLER £350 UFD BOMBER  £350 Maximum Postage Charge £1.00. pc pert 10 the sut Sy pittho.
SOFTY Money refunded if not satisfied. PRICES £6.70 each.
UV EPROM ERASERS {PROM Programme & Romulatar) Signal Injectors with (pre-set) variable AF, which emits RF harmonics
All Atom purchases uy cash or cheque oaly. MK1 {for 2708/TMS27186} into the UHF band. Protected up to 300 volts DC. Complete with leads
UV18 {upto § EPROMS) £4200 Kit £100. Built £120. PSU £25. P&P £2.00 £5.70 each.
ﬂx::? :::‘lelddgpk:‘u?h:vis()h o) :g;:: MKII {for 2516/2716/2532/2732/2764) All Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Lesflets. Access Cards.
: BlilusithSU fles ELECTRONIC MAILORDERLTD,
TECHNOM Tlc TECHNOMATIC TECHN 62 Bridge St, Ramsbottom, via Bury, Lancs. BLO 9AGP.
A Tel Rams (070 682) 3036.
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FT3 NEON FLASH TUBE

Hugh intensity multi turn_ high voltage, neon glow

|schar e flash tube Design for ignition timing etc.
(£2. 07gmc VAT) 3 for £3.P. & P.

50p(£4 03lnc V T &

WHY PAY MORE?

MULTI RANGE METER. Type MF15A ac. de¢.
volts 10 - 50, 250, 500, 1000. Ma 0-5, 0-10,
0-100. Sensmww ‘2000V. 24 range, diameter
133 by 93 by 46mm including test leads. Price
£7.00 plus 76p P. & P.{£8.91 inc. VAT & P).

METERS (New) — 90 mm DIAMETER
AC. Amp., Type 6272, 0-14, 0-54, 104, 0-204, 50A

AL Volt. 0,150y, 0

S e Tvee §5%5,5A 0108, 0-508,

0-10
D.C. Volit. 15V, 30V.

All types £3.60 ea. + P. & P. 75p (IS 00 inc. VAT), except O-
50A, 0-100A. 0.C. price £5.00 + 75p. P. & P. (£6.61 incl. VAT)

HEAVY DUTY SOLENOID, mf. by
Magnetic Devices. 240V. A.C. Intermit-
tent operation. Approx. 20 Ib. pull at
1.25 In. Ex-equip. Tested. Price: £5 95
P. & P. £1.50.(£8.57 incl. VAT). R

240V AC SOLE NOID
Approx lOIb pull. 10% rafing. Size 80x33x26mm. Price £1.75
+ p{£2.63 incl. VAT & P}

12V D C SOLENOID

12V. D.C. heavy duty Solenoid 4 Kp. Bull Easily removable from
plate. Ali. chassls containing 4x24V. 0.C. Push Solenoids {11 Ib.
approx.). 5 fig. Counter. min. photo cells. Sub-min. Micro-
switches elc etc Ex-equip. London Transpon Printer. Price:
£9.00 + £2.00P. & P. (lolal incl. VAT £12.65).

12V. D.C. Solenoid approx. 1lb. pull. Prlce £1.50 + P & P.
40p. (£2.18 incl. VAT). M.S.

SOLENOIDS

WESTOOL SERIES D6 Model A3 24V. D.C. Price £1.50 +
50p p. & p. (Total incl. VAT £2.30).

WESTOOL SERIES D4 Model A. 24V. D.C. Price £1.00 # 30p
p. & p. (Total incl. VAT £1.50). M.S.
AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Pull Ad-
justable travel to 3/16 in. Fitted with mounting brackets and
spark suppressor. Size: 100 x 65 x 25 mm Price: 3 for £2.85 P.
& P. 50p. {min 3 off.) (£3.85 incl. VAT). N.M.S.

MINIATURE SOLENOID FLUID VALVE

12V D.C. 15 ohm coil normally closed. Stainless

steel body with variable flow adjuster i B.S.T.

inlet and outlet.

Size: 58x27 x25mm. Welght: 130 ?r.

Price: £2.60 + 35p. P. & P. (Total Incl. VAT £3.39).

REED SWI‘I’CNES Size 28mmx4mm dia. Price: 10 for £1.00
p. (total incl. VAT £1.38}. 100 for £8.00 + p. & g

30p (lo(al lncl VAT £9.55). N.M.S.

MICRO SWITCHES

Sub. Min. Honeywell Lever nys type 3115m S06ft.
10 for £3.50 post paid (£4.03 incl. VAT). These V3
types.

Button type 10 for £3.00 (£3.45 incl. VAT).

Short Lever type 16amp. rating (Crouzet) 10 for
£4.00 (£4.60 incl VAT).

Long Lever 10 amp C.0. 10 for £4.50 {£5.18 incl. VAT).
Roller Type (Bonnella} 10 for £3.50. (£4. 03 lncl

D Rl UO laver m/swltch mfg. by Cherry Co. USA. Precvous metal
low resistance contacts. 10 for £3.00 P. & P. 50p. (£4. 02 lncl
VAT). (min. order 10}.
SOLID STATE EHT UNIT
Input 230V ac. Fully isolated output 10mm spark. Approx.
15Kv. Built in 10 sec. Timer. Easin modified for 20 sec, 30
sec, t0 a continuous operation.
Designed for boiler ignition. Dozens of uses in the field of
physics and electronics, eg. supplyln? neon or argon tubes
‘etc., EHT, staner or laser xenons csr [amps VAN de GRAFF
or, loss of QUOINI coils etc.
glze Lenglh 155mm, width 85mm height 50mm. Weight
630 grammes, Price £5.00 + 75 pence post & packlng
Total inc. VAT £6.61.

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50 Rs. Contacts — 3 make: 600V

20am% 1 break: 600V: 20amp. Price: £5.75 P. & P. 75p. (27 457

incl,

ARROW-HART MAINS CONTRACTOR Cat.

No. 130A30. Coil 250V. or 500V. A.C. Contacts. 3 make 50 amg

up to 660V. A.C. 20 h.p. at 440V. 3 phase 50 Haz. Price: £7 7
£1. 00(|ncl VAT, total: £90.06).

SMITH BLOWER

Type FFB 1706 Small, quiet, smooth running. 240V, A.C.
eration. Output aperture 45x40mm. Oversll size
155x165mm Flange mounting. Price: £4.75. P. & P. £1.00

(£6.61 incl. VAT). Other types available. S.A.E. for details. N.M.S.
A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start stc.
60p 5.4 mid

1.5 mfd. 440V.A.C. mf 75p
2 mfd. 250V A.C. GOp 6.5 mfd £1.00
2mfd. 450V.AC. 75p 7.5 mfd £1.00
2.2 mid. 440VA.C, 75p 10 mfd. £1.00
3 mfd. 4 440V A.C £1.00 15 mfd. . £1.50
4.1 mfd. 440V]A.C £1.00 19 mfd. AC. £2.00
5mfd4 400VAC. £1.25 20 mfd. 250V.AC. £2.25
5 3 mld 160V.AC. 60p

up to 2.5 mid. 25p. 3 mid. to 20 mfd. SOD All plus VAT.
SPECIAL OISCOUNT FOR BULK ORDERS N.M.S.

24 volt. D.C. BLOWER UNIT

Precision 24 volt. D.C. 0-8 amp Blower that works well on 12V
0.4 amp D.C. Producing 30 cu. ft. min at normal air pressure.
£4.50 P. & P. 75p. {Incl. VAT £6.04). N
INSULATION TESTERS NEW/

Test to LE.E. Spec. Rugged metal construction

suitable for bench or field work constant speed

cluteh Size L 8in W 4in H 6in weight 8lb, 500V,

500 megohms. £49. P. & P. £2.00. (£58.65 in-

cl. VAT). 1000V 1000MQ, £55 P. & P. £2.00. (Y
(£65.58 incl. VAT). S.A.E. for leaflet. )
Yet another outstanding offer. U

IMFD 600V Dubilier wie endad capacitors, 10 for
£1.50 P. & P. 50p. (£2.30 incl. VAT). {Min. 1

N.M.S.
All Mail Orders Callers
Ample Parking Space
Showroom open Mon-Fri.

Published approximately on the 15th of cach month by IPC Magazines Ltd., Westover House, West Quay Road. Poole. Dorset BHIS 1JG. Printed in Engiand by Chapel River Press, Andover, Hants. Sole Agents for

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT 0- 260V
200 watt {1 amp inc. a.c. voltmenter £14.50

0.5 KVA (24 amp MAX} £18.00 §
.1 KVA (5 amp MAX) £24.00
.2 KVA (10 amp MAX) £39.00
3 KVA (15 amp MAX] £47.00
.5 KVA {25 amp MAX] £76.00
10 KVA (50 amp MAX} £168.00
15 KVA (75 amp MAX) £260.00

3-PHASE VARIABLE VOLTAGE

TRANSFORMERS
Oual Input 200-240V, or 380-415V. S1|8éconnected.

3KVA 5 amp per phase max. .4 . ;
6KVA 10 amp per phase max. £159.37 Cag\a/%qf' g:fr':"g
10KVA 16 amp per phase max. £327.43 .
LT TRANSFORMERS
13-0-13Vat 1 am £2.80P. & P. 75p. (£4.08 incl. VAT)
0-15V 24 amp 0-30 at 12 amp £20.40 P. & P. £2.3
Total Incl. VAT £26.11.

0—6V/12V at 20 amp £16.20 P. & P. £2.00 (£20.93 incl. VAT).

0-12V at 20 am‘p or 0-24V at 10 amp £14.90 P. & P. £2.00
(I19 43 lncl V

0-6V/ \/} £9.10 P. & P. £2.00 {£12.76 incl. VAT)
06V/'lZV/l7V/18 20V at 20 amp £20.90 P. & 2.30
(£26.68 incl. VAT).

3 10V/17v/18V at 10 amp £11,55 P. & P. £2.00 (£15.58 incl.

AT).
Other types in stock; phone for enquiries or send sae for leaflet.

HY-LIGHT STROBE KIT MK IV
Latest type Xenon white light flash tube. Solid state
timing triggering circuit 230/?40 a.c. operation. Desi ned
for larger rooms, halls, etc. Speed adjustable 1-20 {,
Light output greater than many (so called 4 Joule)
strobes. Hy-Light Strobe Kit Mk IV, £27.00 P. & P. £2.00
(£33.35 incl. VAT). Specially designed case and refiector
for Hy-lLight £8.00 P. & P. £2. 0% {£12.65 inct. VAT)
Super Hy-Light Strobe (acorox. 16 joules). Price £40 P. &

P. £2.00 {£48.31 incl. VAT).
Suitable case and reflector for either type  £11.00 +
p&p £2.00

Super Hy Light Strobe Kit, details on receipt of foolscap sae
XENON FLASHGURN TUBES (€14.95 il VA1)
Range available from stock. S.A.E. for details.

ULTRA VIOLET BLACK LIGHT

FLUORESCENT
4ft. 40 Watt £8.70 incl. VAT C‘IO OO (callevs only).
2ft. 20 Watt £6.20P & P Cl 25 (£8.57 incl. VA
{For use in stan bi- m fittings).
12in. 8 Watt £2.80P. & P 45p {£3.75 incl. VAT).
9in. 6 Watt £2.25 P. & P. 45p (£3.10 incl. VAT).
Bin. 4 Watt £2.25 P. & P. 45p (£3.10 incl. VAT).
Complete ballasl unit for efther 67, 9” or 127 tube 230V AC og
£5.50 P ; {£6.96 incl. VAT). Also availabie for 12V D
op £5.50 P & P. 55p (£6.96 incl. VAT).
40Q watt UV lamp and ballast complete £38.00. Post £3.50
{£47.73 incl. VAT + P). 400 watt UV lamp only £14.00. P. & P.
£2.00 (£18.40 inc). VAT).
PROGRAM ME TIMERS

240V A.C. operation. 12 individually adjustable cams. £7.50 P, &
P.£1.25 (10.06 incl. VAT). R.T.
6 ad‘us(able 6 fixed cams. Price £6.00 P. & P. £1.25 (£8.34 incl.

Veeder-Root Pre-set Counter. gpe MG16836. 3 fig.

countdown any number from 999 to 001. 230V A.C. 2 Wheel

set(inF Changeover Microswitch to inform external circuitry on
et

completion of countdown. Size: Width 85mm Ht. 65mm Opth.
70mm. Price: £4.00 + 75p P. & P. | ingl VA

Superior Quality Precision Made

NEW POWER RHEOSTATS

construction, embedded
N duty brush assembly, con-
tirguouslv rate

WATT 10/25/50/100/250/500/ 1k
1.5k{). £2.80 P. &P. 30p. ((3 56 |nc| VAT)
50 WATT 25001 £4.50 P.
100 WATT 1/5/10/25/50/100/250/500)=I k()/‘l 5k0/2.5k0/
gISkQ/IS .90 P. & P. 75p (£8.80 incl. VAT).
ack,
brass bush Ideal for above Rheostats 24p each + VAT.

R E LAYS Wide range of AC and DC relays

available from stock. Phone or
write in your er\qulrles
ayailable-—nphone for details.

zgﬂ‘fﬁﬁ?}’i (o Eolavs: rrow 2 ¢/0. '15 amp £1.50 P. & P. 30p

{£2.07 incl. VAT).

0 en type Sdo 103mp £1.10 P. & P. 25p (£1.55 incl. VAT).

230/240V A.C. 3 c/o. 11 pin base. Sealed 5 amp contacts

£1.35 plus P. & P. 30p ((‘I 90|ncl VAT).
D.C. Relay, sealed 6/1 2 ¢/o. 10 amp contacts. Single

hol$ fixing. Push on comacls E‘l 30 P. & P. 30p {£1.84 incl.

8/12V. D.C. Sealed 10a contacts 2 ¢/o. £1.50 +
(tz 01 incl. VAT). < > e
4}/\;\ % Sealed 3 ¢/o. 10a. 11-pin. £1.50 + 25p P. & P. {£2.01
incl
24V D.C. Sealed 3 ¢/o. 7a. 11-pin. £1.35 + 30p P. & P. (£1.90
incl. VAT).
24V D.C. 2 c/o. 7am
P. 30p (£1.84 incl. VAT).
Mercury Wetted contact relay mfg. by Clare. Type HGSM
1003. 18/24V D.C. Ico. £2.00 P. & P. 30p (£2.65 inc. VAT).
VERY SPECIAL OFFER 0-12v DC. 2 make contacts. NEW.
3 for £1.75 + 25p P. & P. {£2.30inc. VAT).
Reed Relay mfg. by Aima. Type CPR1/D 6/9V D.! C 700 ohm.
coil. § for £2.50 plus P. & P. 50p. Total incl. VAT £3.
D.C. Relays: Sealed 12V 1 ¢/o 7 amp octal base I‘I 00 P. & P.
30% {£1.50 incl. VAT). Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P.
p (£1.90 incl. VAT). 24V, Sealed 3 ¢/o 7 amp 11-pin
€1. 35 P & P. 30 (I‘l 90 incl. VAT).
KMKI Relay. 230V.A.C. 1 ¢/o open tv{,)a 10 amp contact, mt. b
“Keyswitch” 80p P. & P. 25port incl. VAT 5 for £3.7
postpaid {£4.32 incl. VAT)
ellermann D b . Relay. 12-
24v. D.C. 2 ¢/o. 850 ohm conl 02 pllch PC moumlng L 20
mm. W, 10 mm. H. 12. mm. Fracuon of maker's price: £2.50

New ceramic
winding hea

contacts. Sealed, octal base. £1.30 P. &

postpaid (£2.88 incl. VAT). NNM.S.

SERVICE TRADING CO-

57 BRIDGMAN ROAD, CHISWICK, LONDGON W4 5BB 01-395 1560
ACCOUNT CUSTOMERS MIN. ORDER £10.00

Australia and New Zealand — Gordon & Gotch (A/sia) Ltd.; South Africa — Central News Agency Lid.
Subscriptions INLAND and OVERSEAS £13-00 payable to IPC Services. Oakfleld House, Perrymount Road, Haywards Heath, Sussex.

Practical Electronics is sold subject to the following conditions, namely, that it shall not. without the written consent of lhe Publishers first glven be lent, resold. hired out or otherwise disposed of by way of Trade at more
than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise d diti

d of in a

Silver, Skirted knob calibrated in Nos. 1-9 1} zin. dia.

BLACK LIGHT
Self-ballasted Mercury U.V. 175W Bulbs Avallable for either B.C.

or E.S. fitting. Price incl. p&p & VAT €1
Black Light U.V. Tubes from 6in to 4t lvom stock. Foolscap s.a.e.
for details.

100 rpm. 110V. a.c. 115ib in., 50Hz. 2.8

amp. single phase split capacitor.

Immense power.

Totally enciosed. In-line gearbox. Length

250mm. Dia. 135mm. Spindle dia.

15.6mm, length 145mm. Tested. Price: £14.00 F. & P. £2.00
(£18.40 incl. VAT). R. & T. Suitable Transformer for 230/240V
operation. Price £8.00 P, & P. £1.50 {£10.93 inci. VAT).

200 rpm. 35Ibs. in. 115V. 50kH.

Price: £16.50 P. & P. £2.00 (£21. 28 mcl VAL N.MS.

Suitabie Transformer for 230/240V.

Price: £6.00 P. & P.£1.50 (£8.62 mcl VAT). N.M.S.

11Km 230/240V. a.c. Synchronous geared Motor, mf.

2 rpm 230/240V a.c. Synchronous geared Motor, mf.
CROUZET. Either type £3.90 P. & P. 40p {£4.95 incl. VAT).

GEARED MOTORS

7 Lrpm KLAXON motors approx. 251b inch.

28rpm WYNSCALE motors approx. 20Ib inch.

71rpm WYNSCALE motor approx. 10Ib inch.

Above three motdrs are designed for 110V. 4
A.C. suoplied with auto transformer 240V.

A.C.operation, £9.75 P. & P.£1.50(£12.94 incl. VAT). N.M.S.

30 rpm. 230/240V. a.c. 50Ib in. mf. PARVALUX.
Price £15.50 P. & P. £2.00 (£20.13 incl. VAT}. N.M.S.

42 R.P.M. 110 A.C. 50hz. 100Ib incl. reversible will operate on
230 A.C. Speed remains at 42 R.P.M. but tor?ue reduces by 50%.
Price £16.50 P. & P. £2.50 (£21.28 incl. VAT)

SNIP OF THE MONTH

220-240V. Primary. 0-24V. Secondary = 4 a Fully shrouded.
New. Price £5.50 + £1.00 p&p (£7.48 incl. VA‘P

National R. Relay. 12V. D.C. high speed, 1 ¢/o 1 amp contacts.
Magne(lls:)ally shielded. .1 pitch. Price: £1.25 post paid (£1.44

inct,

INCREDIBLE OFFER
Geared Motor. 120 rpm 1/10 hp approx. 15
Ib.in. 230V. A.C. Cont. Rating. Non-
reversible. Size 150mm+90mm+85mm
spindle 8Bmm dia + 30mm long, Complete
with capacitor and relay for max. load
starting. Offered at mere lractlon of mfrs.
price — £11.50 incl. of p. & p. & V.

230V a.c. FAN ASSEMBLY

Pow erful continuously rated a.c. motor complete with 5
btade 61in. or 4 blade 3in. aluminium fan. Price £4.50
P. & P. 76p (£6.08 incl VAT),

24V.D.C. GEARED MOTOR

24V, D.C. 200 rpm 10Ibs/ins. continuously rated geared Motor
mfg. by either Parvalux or Carter. Easily removed from chassis con-
taining 9x24V. D.C. Solenoids, microswitches, friction clutch, pre-
cision gearing etc. etc. Ex- equlpmen( London Transport Ticket
Printer. Price: £8.00 P. & P. £2.00 {£11.50 incl. VAT

SUB-MINIATURE PRECISION
BUILT GEARED MOTO%

3-9V. D.C. operation. Speed 2-6 rpm.
Current consumgnon incredibly ONLY
2.5mA. Ratio 1670-1. Torque approx. '6
2Ibs inch plus. Motor German, gearbox Swiss. Size: L 48mm.
Dia. 16mm. Shaft: L 6mm. Shaft: Oia. 2mm. Weight 30gms.
Price £8.50 inc. P. & P. (Total inc. VAT) £9.78.
24V D.C. REVERSIBLE MOTOR
Parvalux type SD 12L, 24 0.C. shunt wound Motor, either 133
m 65lbs in Gearbox ratio 30:1. Current 6.8 amp. Rating con-
tinuous. Will operate on reduced power and speed at 3V D.C. or
less. Size Dla. 16mm, Width 150mm, Shatt dia. 16mm. Price
£16.50 P. & P. £2.00 (£21.28 incl. VAT). N.M.S. or 60 pm
1001b in rating. Price as ahove. N.M.S.
JOOW Rheostat 1 ohm speed control available £6.90 P. & P.
75p (£8.80 incl. VAT).

ROTARY CARBON VANE VACUUM &

COMPRESSOR. pirect coupled to 1/3 h.p. 110/1156V.
A.C. Motor 4.2 amp. 1380 rpm. Motor manuf. by AE.l. or G.E.C.
Pump by Wulllams Max. Vac. 25" H Max. pressure cont. 10
psl int. 15 p.s.i. Max. air-flow 3 chm al H.G. Price:
*£30.00 P, & P. £4.00 (£39.10 incl. VAT). N

Suitable transformer for 240V. op. £10. 00 P & P, £2.00
(£13.80 incl. VAT).. N.M.S.

WATER PUMP

Mfg. by S.P.A. Astaisi of Italy. 220/240v A.C. 50 hz, 2800 R.P.M.
approx. 1/3hp. Centrifugal pump with lt inlet/outlet. Delivery
approx. 40 gals per min. at 10lbs head. ! on sell priming). Price
£16.50 P. & P. £2.50 (£21.85 incl. VAT). N

REDUCTION DRIVE GEARBOX

Ratio 72:1. Input spindla § x § in. Qutput spindie 2 x 3 in. long.
Overall size approx: 120 x 98 x 68 mm. All metal construction.
Ex-equip. tested. Price £2.50 P. & P. 75p {£3.74 incl. VAT).

SANGAMO WESTON TIME SWITCH
Type $251 200/250V. a.c. 2 on/2 off ‘every 24 hours. 20 amps
contacts with override switch dia. 4 x 3 price £8.50 P. & P.
£1.00 (£10.93 incl. VAT). Also available with Solar dial. R. & T.

VENNER TIME SWITCH TYPE

ERD

Time switch 200/250V a.c. 30 amp contact
2 on/2 off every 24 hrs. at any manually pre-set
time. 36 hour Spring Reserve and day omitting
device. Bull( to highest Electrictiy Board specifica~
tion. Price £ % . & P. £1.50 (£13.23 incl.
VAT). R.&T.

A

A.E.G. 80amp 2-on/oft Spring Reserve Tmaswnlch Price
£14 00 P. & P. £1.50 (£17.83 inc. VATL. R

N M.S.New Manufacturers Surplus
. & T. Reconditioned and Tested.
Personal callers only = Qpen Saturdays

9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576

or in any unauthorised cover by way of Trade. or affixed to or as



Much more than just kits
quite simply the best way
to make music. ..

Powertran have been designing and manufacturing high-quality electronic kits for more
than a decade. Thousands have been purchased and assembled by constructors
throughout the UK and world-wide. Many of our regular clients have built the entire range
- several times! A Powertran kit makes an excellent gift for the electronics enthusiast; and
is a gift that, when constructed, may be given again.

Our reputation rests on these unshakeable foundations — we use the most imaginative and
ingenious designers; we use high grade components subjected to rigid quality control; our
kits are complete, even screws and wire are included; we take care with packing and
despatch; our instructions are clear and always fully comprehensive . . . and if that weren’t
enough we back it up with our money-back guarantee. Powertran care and your skill gives
you that something special.

Among the most popular of our kits are the fabulous ‘Transcendent’ range of synthesisers. Designed by the expertin the
field, Tim Orr, and featured in Electronics Today International — those kits represent the zenith in both constructional
ingenuity and musical performance. Thanks to our fully itlustrated, carefully diagrammed 30 pages plus of constructional
notes the ‘Transcendent’ range is comfortably within the capability of most enthusiasts. A great many ’first time builders’
have completed them without difficulty and are justifiably pleased with the results.

TRANSCENDENT POLYSYNTH - brilliant design work and high technology
components give the home constructor a machine of such versatility and range,
equalled only by factory-made units costing thousands of pounds.
Despite the advanced electronics the kit is mechanically simple
with minimal wiring and ribbon cable connectors. Solid teak
cabinet, fully finished metalwork — a 100% complete kit to give
totally professional resulit.
Single Voice COMPLETE KIT £275 (+ VAT)
Four Voice COMPLETE KIT £395 (+ VAT)

Team the Polysynth with the new matching 4 voice expander.
COMPLETE KIT £249 (+ VAT)

TRANSCENDENT DPX - a versatile 5 octave keyboard. The two audio
outputs can be used simultaneously to give harpsichord and piano/honky-tonk
or reed and strings/brass both fully polyphonic. To add more excitement there
is a chorus/ensemble unit with strong or mild effect switching. The DPX is an
advanced design . . . yet care, and our superb construction manual, make it a
kit for every enthusiast. COMPLETE KIT £295 (+ VAT)

TRANSCENDENT 2000 — a 3 octave keyboard yet with all the design
ingenuity and thorough engineering that makes a superb and versatile
machine. Quality teak cabinet and quality components throughout
~ complete down to the 13 amp plug. Buy it — build it — then

plug-in and play it! A truly professional sound.
COMPLETE KIT £159 (+ VAT)

o — — 1024 COMPOSER - one of our latest designs. The Composer controls the
synth. with a sequence of up to 1024 notes or equal selection of shorter
sequences. Mains powered and with trickle-charged battery to preserve pro-
gramme after switch-off. COMPLETE KIT £85 (+ VAT)

. . . write or phone for NEW 40 page '‘81/82 catalogue — FREE!

PRICE STABILITY: Order with confidence. lrrespective of any price
changes we will honour all prices in this advertisement until Jan. 31st, 1982, E
B # with

if this month’'s advertisement is mentioned with your order. Errors and VAT o
rate changes excluded. e
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 |\
handling and documentation. 9

U.K. ORDERS: Subject to 15% surcharge for VAT. Nocharge is made for \«

carriage, or at current rate if changed.

SECURICOR DELIVERY: For this optional service {U.K. mainland only}
add £2.50 (VAT inclusive) per kit. FREE ON ORDERS OVER £100.
SALES COUNTER: If you prefer to collect kit from the factory,
call at Sales Counter. Open 9 a.m.-12 noon, 1-4.30 p.m.
Monday-Thursday.

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN
(0264) 64455.
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For personal service visit one of our stores.
Qur new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.

3 o - T . . . . .
\ 4 '@
z ARLINT A inour @
s - @ CATALOGUE @
320 big pages packed with
(.* '@  dataang pictures of g
<& " over 5,500 items o
3 ' e .
o* - Ty .
: ®g0®
‘4’.. | Over 100,000 copies sold already! =« Same day service on in-stock lines
4 I Don't miss out on your copy. * Very large percentage of our stock lines in stock
' | On sale now in all branches # All prices include VAT
WH Smith % price £1. >z Large range of all the most useful components
In case of difficulty check the coupon below, 5 First class reply paid envelope with every order

s« Quality components—no rejects—no re-marks

.'!akg It easv. am Competitive prices

PY ° >« Your money is safe with a reputable company

' — On price, service, stock, quality and security it makes

5] e (\“'Qg, e W|th rmil@“))ml"nl sense now more than ever to make RAGMPLIR your

. \Nd O, o0 ¢ first choice for components every time!
.NNN%%.
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)
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O e Post this coupon now.

e @ ® fasytobuild
selling for up to £1,000.

Send for our new book giving

full construction details. Order as XH55K.
-Price £2.50 inclusive.

I.m‘“@"-))E"n ELECTRONIC SUPPLIES LTD.

All mail to:  P.0. Box 3, Rayleigh, Essex SS6 8LR.  Tel: Southend (0702) 554155 - Sales: {0702) 552911

Please send me a copy of your 320 page catalogue. | enclose £1.25 l
(incl. 25p p&p). If | am not completely satisfied | may return the

catalogue to you and have my money refunded. If you live outside the l
U.K. send £1.68 or 12 International Reply Coupons.

Name —— -
Address

) PE1Z 81
L-----------------



