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Get moving with these new developments in UK Robotics

— advanced electrohydraulic designs for
education, industry and now available
to the home constructor.
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X £3.00 MICROGRASP, INTERFACE BOARD AND ZX81
L BOTRRIY 85100 printing. call to machine code routines. hexadecimal support and user-

INTERFACE BOARD KIT
£€10.00

friendly textual error trapping messages
If computers interest you then the Cortex wilt expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the
TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00
@ VAT Complete 16 bit 64K computer ready built £395.00 + VAT

HEBOT It

Up to the nano-second hard, firm and software
developments embodied in a complete system. 12
Mega Hertz 16 bit CPU: 64K upwardly compatible
DRAM: separate 16K video DRAM and 24K T| Power
Basic with overwrite. Supports up to four Disc drives of
mixed type with 16 serial 1/0 ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters
Software FORTH coming includes this trendy language along
with NOS C/PM
Hardware components available separately with details in Nov,
Dec. and Jan issues of ETI. Software features include; Real time
clock. full renumber command. buffered 1/0 to free machine whilst

Top of the range is the Genesis P102 which has dual speed Example prices and w es starting below £1.000 the Genes's range of gener:
control. continuou er peration and double acting specifications provide a fwst 2 Intro on 1o robotics for both ¢ t ‘| ndustry
ylinders for increased torque on the wnist and arm rolation  Gaenests $101 5 b CE e o 7
oints The microprocessor based control system has addi Base: 19.5" « 117 x 7.7 4 0V AC st ] 5L em e can be supplie
tional memory. position interrogation via the RS232C inter-  jfing capacity: 1500gm with up 10 6 axes each of which s fully independent but capable of simutaneou
face increasing the versatility of computer control and Inputs — waight: 29Kg JEEIEn) R = ! Pt 2 ,\:1“ o L .
are provided for machine t nterfa ng 4 axis model in kit form £425 er tored 3 1y ¢ fa hand he roller ¢

£1950.00 5 axis model in kit form £475 Ste rle X r 1

Genesis P101

Base: 19.5" x 11" x 7.5

Lifting capacity: 2000gm

Arm lengths between axles: 14.0"
Welght: 34Kg

6 axis model in kit form E675

Complete Systems as shown in
Photograph on right

Genesis S101

4 axis system in kit form £681.50
5 axis system in kit form €737.50
5 axis system Ready Built £1450

Genesis P101
6 axis system in kit form £945.00
6 awis system Ready Built £1650

All prices exclusive of VAT

GENESIS P102 PROCESSOR BOX AND
HAND HELD CONTROLLER

GENES!S S101 AND GENESISP101 WITHPROCESSORBOXES
i AND HAND-HELD CONTROLLERS
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MICRO-FILE by R. W. Coles - R = 3F o & between pages 38 and 39

Filesheet 9 68000

OUR SEPTEMBER ISSUE WILL BE ON SALE FRIDAY, AUGUST 5th, 1983
(for details of contents see page 39)

€ IPC Magazines Limited 1983. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part ate expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We
cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go
to press.
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WATFORD ELEGTRONIGS

33, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. SEND CASH, P.O.'s OR CHEQUE
WITH ORDER GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED
(ACCESS ORDERS BY TEL PHONE 0923-50234). TRADE AND EXPORT INQUIRY WELCOME P & P
ADD 50p TO ALL CASH ORDERS. OVERSEAS POSTAGE AY COST.

Export orders no VAT. U.K. customers ploase add 15% VAT to total cost incl. p&p.
VAT We stock thousands more items. It pays to visit us. We are situated behind Watford

Football Ground. Open Monday to Saturday, 9.00am to 8.00pm.Ampile FREE Car parking.
POLYESTER CAPACITORS: (Axisl Lead) 400V: InF, 1nS, 2n2, 3n3, 4n7, 608 11p; 10n. 15n, 18n.22n 12p;
33n, 47n, 68n 16p; 100n, 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 60p; 1uF 68p; 2u2. 447 85p.  1000V:
1nF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n. 100N SO0p.

POLYESTER RADIAL LEAD CAPACITORS: 250V; 10n, 20n. 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p; 150n,
220n 10p; 330n, 470n 13p; 680n 19p, 'Iu 239, 1;4.5 409. 2u2 “p

ELECTROLYTIC CAPACITORS (Values in uF). 500V 10uF 529 a7 789.
9p; 10 10p; 15, 22129.3315p. 47 12p; 68 00

17p; 220 24p; 2.

92p; 16V: 25, 40 8p;

2200 36p; 4700 79p.

TAG-END TYPE: 64V: 4700 24Bp;
139p; SOV: 3300 154p; 2200 110p;
4700 98p; 10,000 320p; 15,000 345p.

63V: 047,10, 15,22,33,8p; 47
26p; 1000 70p; 2200 99p; 50V: 68 20p; 100
\000 48p; 2200 90p; 25V: 50p; 3300 76p; 4700
20 13p; 330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p;

3300 198p;
40V: 4700 160p;

2200
25V:

POTENTIOMETERS: Carbon Track,
0:25W Log & Linear Values.

50002, 1K & 2K (LIN ONLY) Single ~ 30p
SK1-2MI} single gang 30p

TANTALUM BEAD CAPACITORS:

35V:014.022.033 T5p; 047,068, 10,15 16p: 22.33 18p: 47, e ey DeEe 780

68 22p; 10 28p; 16V: 22 33,16p; 47, 68, 10 18p; 15 36
30p; 33, 47 40p; 100 7Sp; 220 88p; 10V: 15, 22 26p; 33, a7
35p; 100 §5p

SLIDER POTENTIOMETERS
0 25W log and linear values 60mm track

SILVER MICA (pf} SIEMENS mulitiayer miniature | SK{1-500K0 Single gang 70p
2,33, 47 68,82, 10, 12, 18, | capacitors.

22,27, 33,39,47,50, 56, 68, 75, | 250V: 1nF, 1nS, 2n2, 3n3, 4n7. | PRESET POTENTIOMETERS

B2, 85, 100, 120, 150, 180 1Sp | 6n8, 8n2, 10n,15n, 22n 7p; 18n, | 0-1W 5062-2-2M Mini Ven. & Horiz. 7p
each 27n, 33n, 47n Bp; 39n. S6n, 68n | 025W 100{)-3 3M(2 Honz. larger 10p
220 250, 270, 330, 360, 390, | 9 0 25W 250414 7Mf) Vert. 10p

[-3
100V: 100n, 120n, 10p; 150n |—
11p; 220n 13p; 330n 18p; 470n

0 600 800 & 820pF  21p

RESISTORS

1000, 1200, 1800  30p aach | 23p:680n30p; 1:F34p;2u250p. Hi-stah, Miniature, 5%, Carbon.
3300, 4700 60p each RANGE Val. 1.99
— — —_——— 1 025W 2124M7 EM  3p
CERAMIC Capacitors: 50V POLYSTYRENE Caps: 05w 2124-M7 E12  3p
Range 1pF to 6800pF 4p; 10nF, 15n, 10pF 10 InF 8p 1w 20012-10M  E12  6p

33n, 47nF Sp; 100nf/30V Sp.
RESISTORS S.LL Pacl

1nS to 12nF 10p 1% Metal Film $10-1M
Commoned, 100(}. 680f), 1K, 2K2, 4K7, 10K, 47K, 100K 24p.

8p

AC125/6

B8C117/8
BC147/8

k=ge
8 Commoned: (9 pins) 15011,

L L M311
UNEARIC's [REH
556 CMOS 80
702 7

709C 8 pin
710

18011, 27041, 3306}, 1K, 2K2, 4K7, 6K8, 10K, 22K, 47K, 100K 26p.

55
150

ZBODART
Z80ADART
400 | ZB0ADMA
Z80DMA
280P10
Z80AP10
2805101

35
48
741 14
;47C 14 pin 88

AY-5-1317A
CA3011 290 2716-5V
190 2

80

95 27|28/250n
80 | 3242

200 | 4116-150
350 |4118-250
350

250 |AM26LS31C
295 |AM26L.S32A
395 | AM26LS33A
£25|AY-3-1015
590 (AY-5-1013
100 | AY-5-1350
325 |AY-5-2376
425 | AY-5-3600

220 350 |COMBO17
175 225 |COMS8116
145 220 |DMB131
290 |6116-150ns 340 DPBIMBN
310 | 6116L-120ns 550 DS3691N
198 490 |DS8820
499 795 |DS8830
118 325 |DS8831
350 450 | DSB832

350
325

100 DSB&LS‘ZON

6522 VIA 285 | £936!

198 | 6530 RRIOT €11 59365 €35 ;:2};;
6632 RIOT 570 |[FD1769 £15 | 245188
6545 CRTC 899 [FD1771 £15 | 745189
6551 ACIA 850 |FD1791 €22 | 743108

£20 |FD1793 €23 743195
780 [FD1795 £28 | 945197
220 [FD1797 £28 | 745201
250 (HD26501 75 | 243225
850 |HMG167-6 795 | 745240
160 |M6402 380 [ 745241
670 [INSB06ON 1080 | 745244

520
630
115
100
220
1
375
00
650
650
110
250
599
6875 500
68000 New msk no
74922
S| 8B080A
8085A
8088
81L595
81LS96
81597
811598
8118-10
8123
8155
8156
8202
8205

UA7?8540
UAA170
ICM7216A  £22|N UAA180
ICM7217A UGN3020T
ICM7224 ULN2001
ICM7240
1CM7555
ICM7556

250
350
£18
80
80
80
85
225
125

748573
75

75102/8/9

M335
RC4136D
C4558

55668

SAB3209
SAB3210

5
325] ZN42SE-8

Series

88|2N1613  30(25C1061

TRANSISTORS 2N16718 160|25C109%6 85
2N2160  295)2sC1162 30

2N2219A/20A/ |25C1172 128

21A/22A  25/25C1173 125

2N2369A  18]2SC1306 100

2N2646  46{25C1307 150

2N2846  80|25C1449 8BS

2N2904A/05A/ |2SC1679 190

06A/07A  26|25C1678 140

2N2926G  10[25C1923 S0

2N3053  26{25C1345 225

2N3054  58|2SC1953 90

95|8C547/8 12 2N3056  48|25C1957 90
2N3442 140|25C1969 140

2N3614  199|25C2028 85

2N3615  198(25C2029 200

2N3702/3  10(25C2078 170

BCY71/2 20 2N3704/5 10|25C2091 85
BD124 115 a0 |1is90 30|2N3706/7 10(25C2166 165
8D131/2 48 30(TIS91/93 32 |2N3708/9 10(2SC2314 85
BD133 60 40|vK1010  BO|2N3770  10[25C2465 125
BD13S as 25|VNIOKM 55 (2N3771  179|25C2547 30
8D136/7 40 25|VN46AF  78|2N3772  195(25D234 75
30 301389 40 32 |VN66AF  BO{2N3773  210|25K45 90
BD140 40 30 |VNSSAF  94[2N3819  22|25Kk288 225
30|VNB9AF  96|2N3820  38{2SJ83 225

30|2TX107/8 11 |2N3822/3 45|2SJ85 225

58 ZTX109  12|2N38s6  90|3N128 112

5512TX212  28[2N3903/4 15|3N140 112

55 |ZTX300 13| 2N3906/5 15 |40097 120

65 [2TX301/72 16| 2N4069 4540100 215

60 |ZTX303  25|2N4d427  B0|40101 130

60 [2TX304 17 | 2N4859 7840250 95

170{2TX320/26 30|2N4871 5540251 150

220(zTxa51  23|2Ns135/6 2040311 60

75 |2TX500/1 14 | 2NS172 18 40313 130

75 [ZTX502/3 18|2NS179  45|d0n1S 90

40 |ZTX504  25[2ns180  asfa03te 95

50{2Tx831  2s|2Ns191  7s5l40317/20 80

50 |ZTXS50  25|2NS134  B0[40360 60

40 |2N696 30|2N5305  24|40361/62 70

32 |2N697 23|2N5457  30l40406/7 75

38 |2N698 40| 2N5458/9 30 40408 75

35 [2N693 48 | 2N5485 3640411 285

37|2N706A  19|2NS777  45|40412 90

38 [2N708 19(2N6027 3240467 130

37 [2N914/5  32|2N6109 6040468 85

38 |2N918 35|2N6200 7040594 105

42 [2N330 20| 2SA636 25040595 110

65 |2N1131/2 24 |25A671 25040603 110

78 [2N1303/4/5  |2SA71S 6040673 70

74 2N1307/8 65 |25C495/6 70 (4087172 90
|

38 | 4013 20 | 4440 999

36 | 4014 48 | 4450 350

37 | 4015 40 | 4451 350

33 | 4016 20| 4490 350

4017
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g{),oaw 72257, 25", . OPTO ggﬁﬁhvls YAOLT%%E gaEsELcjal;ﬁ;r - ggcxns ULTIMUM
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03w, 25" 401); 6441 or ® nt:g;;:’;md”d“ Cies | 3 digh yoie A Vs ot i | WATFORD'S most versatile MICRO
801} Bop [Tk 209Red 3ghm 19 | 2 dian 1812 7912 45p | Bpin 8p 250 [EXPANSION SYSTEM. Interfaces
oloDES GRIDGE TIL212 Yellow 18 |20 7518 LT SO R 100 35 |with: APPLE, ATOM, DRAGON, PET,
AA119 15 | RECTIFIERS TiIL220 -2 Red 12 BPx2s 7824 40p 18 pin 16p 52p \ i
NS |G [STicRa 36 SR 2 | ioma i g 2 B | CERERROARD, VIDEG GENIE, 2X8,
BAID 15 |1aov 20 |Wopmcip RG&Y 29 WDy ol &V Tae o | bin 7o 708 - i o)
BAX13 20 | 1Ava00v 28 fggéangl. Stackable - La7a 185 | gy J8L82 309 - 28 pin 28, 8os | €lC. As published in P.E. starting
B0 24 a0y 3a |KEDS L 18 TLn 75 |12y 78112 30p 7912 60p | 40 pin 3op 9% | from Nov., 1982.
B;:;g :g %SOV Be 0»”:: F‘I’:sh'-ng LED Red 56 82:7; Yo | ZBL1S I 30D L5 60p ZIF DIL SOCKET s d SAE f d |
CRO33 250 2N200v %0 02" Bi colour LEOs 2NS777 a5 16 way 475p en or detai i
400V 88 | Re/Green 5 JCL7660 248|LM3VTK 320 | 24 way 5750 [ IDC CONNECTORS (S
ona 40 | 2a/600v 65 | Rec/Green 85 N33 135 |7grossv/sA  550(LM3ITP 99 | 28 way 8s0p U (R O
- 12 | eas100v 83 0.2 Tri colour LEDS Pin dode 610 | 78H12 12v/5A 580 |LM323K 500 40 way 975p PCB Male Female Female
g”g ;g 6aza00v 95 | D7 w Ol TR 55 Schmin 78HG+5 10 LMa3?IT 178 with latch Header Card-Edge
ek 43 6A/600V 128 o s G el =2 Receiver 820 | 124y 52 599 |LM?23 35 DiL PLUGS ’Headen) 2 rows Strt. Angle Socket Connector
108200 218 | 07 nira Red lemit) 46 TG - 2.25V to TBAG2SB 75 | Pins  Solder IDC Pins  Pins
OA85 15 | 10A/600v 298 w32 g f em'?.;) 52 OPTO -24V 5A 685 | RC4134 375 14 38p 95p 10 way 90p 99p 8Sp 120p
83? 8 | 258/200v 240 ERs0n l:eleclo:; 178 SWITCH LM309K 120lRCa195 160 16 42p 100p 16 way 130p 150p 110p 195p
oan g 25a%600v 396 | HDECE [etecs 15 Refloctive 24 88p  138p 20 way 145p 186p 125p 240p
oass 8 | Bvica 8s | TS S T 170 40 195p  218p 26 way 175p 200p 150p 320p
0A202 8 M8 50 | Tum g2} ‘Sichedisimilar SWITCHES RIBBON CABLE | o e vater 190 Fer
N1 ¢| zenens TiL100 sg 108 19 sueasov | TOGGLE 24 250, {price per fomt) | 50 way 3350 270p 2000 pEFS
R V7 w. G A
INGOOY/2 B | 3v soomw | 78 Display 1A DPOT C/OFF 18 | DPOT @l o e EURO FEMALE RIE]
::4‘4‘883/5 g 8p ;:S;; g‘g::’n ::: ALUMBOXES | A DP on/on/on 40 | 4 pole on off 54| 16 25p 40p CONNECTORS SOCKETS PLUGS
Rarge V3 to 4x2jx2> 85 SUB-MIN 20 30p 50p St Ang) Angle
:mﬂ ? | 33v ) 3w DL704 3’_’CClh 99 | 4x2ix2)" 103 | PUSH BUTTON TOGGLE 2 amp 26 40p 65p DIN 41617 31 way 170p —r\ge _Sm. 1;3,
4 4 18p each | DL707 3" C Anod 99 | 4x4x2i” 120 | Sering loaded SP changeover 80| 34 60p 85p DIN 41612 2x32 way ~ 275p 320p 220p 285
o011 FND357 or 500 120 | 5xax> 108 | Latching or ST alen T ea| 20 70p  90p DIN 41612 2-3%32 way 2950 340p 280 3000
S04 doyry ¥ Green CA. 140 | sx2ix1y 90 | Momentary 6A SPDT c/off 85| 64 100p 1356 | DIN416123x32way  360p 385p 260p 395p
1NS406 17 | pvam2  1es | 2! 3 Red or Green 150 | 5x29x2}* 130 | SPOT c/over 99 | 5pDT Biased 105
18 '3 et 30| Beraraph X0 seg. Red 228 | OFDT c/over 145 | ppOT 61ags 75| *0' CONNECTORS: TRANSFORMERS (mains Prim. 220-240V)
BB105B 40 5x4x2}" 120 DPOT C/OFF B8 . : _ i - -0-
15921 DI Bx4xz 120 | MINIATURE DPOT onvon/on 185 | Pins 9 15 a5 a7 | 303V, E0.6V 100mA; 80.9v T5mA 5
6A/100V 40 FERRIC CHLORIDE 6xax3 150 | Non Locking DPOT Biased 14§ way way way way - P
6A/400V 50 [rpiacs Crystals b 7x5x3 180 | Pushto make  15p | 37000 c/over 208 e KNG AL R A
SA/B00V 85 | 31100V 48 | ya5, 4 50p pap gx6xr_ 210 | Pushbreak  25p |~ 7 Suller  B0p 110 160p 240p| T2VAL 2AVE-13A; 206V-1 26 Ix12v5A, o
gz;&% se| - " :g:;l‘x;‘ g;g ROTARY: {Adjustable Stop Type) Angle 150p 210p 280p 355p|2x15V. 4A ' 295p (35p p&p)
A0y gg DALO ETCH RESIST 19%7%3 272 | 1 pole/2 to 12 way, 20/2 10 6 way, 3poles | SUaH  170p 160p 220p 310p| 24VA: 6Y-15A 6V-15A; 9V-12A 0V-124
SCR's 8A/400vV 69 | Penplus sparetip  100p | 12x8x3 295 | 2104 way. 4 pole/2 10 3 way 459 | FEMALE (AP IS ER T 2°V336A o p&p)
Thyristors BA/BOOV 115[ Solder 105p 160 200 338 ;
; COPPER CLAD ROTARY: M AC.4 Amp 64, P P p 50VA 2X6V-4A. 2X9V-2 5A 2uzv.zA Al
0% 100U e 128100078 | Foe Wl Dl sher ZhDEERY " P |Angle 165p 215p 29Dp 440p | 154 2x20V-1-2A; 2x26V-2A 2x30V-0 8A
400V 82 | g Siden sided e | DIL SWITCHES: (SPST) 4 way 65p; Strait  175p 200p 3GDp 420p 485p (60p pép)
SA/400V 40 95°x8 5" S P
1247800V 135 6 way 80p; 8 way 87p; 10 way 100p; 100VA: 2x 4A, x1 x .28
5A/600V 48 | 154000V 103 | £X5,. 1999 125 1108 | (5POT) 4 way 190p " COVERS 80p  75p 75p 900 | Juoow roa. 2iuor ionn eimn 10V25A
BA/300V 60 | 1a7400v 108 | &% 175p 225p ] E ABAIXOVIA
BA/GOOV 95 | 16A/800V VEROBOARDS 01 1DC 25 way Pig. 385p, Skt. 450p ; I g
12A/100V 78 | 254/400V 185 Clad  Plain | "VQ' Board 180 JUMPER DS Fi
1200y o | a0 295 | 2pxar 85p | ‘DIP Board 37a| % SPECIAL OFFER % S EICONPEC Ol O T e B RO assematY
2)x5"  100p — | Vero Strip 144 ) 156" | Single Ended Lead. 24" long
kg g0 ipfiniiig 430 e TR e 1 MEGABYTE DRIVES o | 2x10way —  135p Length  dpin 16pin"  24pin 40 pin
P P s ik 2%x15 way — 140p | 2 145p 165p 240p 325p
CieD 38| 772000 120 | 3ix17 390p 275p | Veroblock 408 | st Ty Doy | Sookets| 718 way 180p 145p | Double Ended Leads
TICa5 29 41x18" 495 - | S 350 96TP!. rack to track Access time: 3mSec 20 2x%x22 way 199p 200p | 6 85p 205p 300p 465p
TR %5 ON | Pk of 100 pins  55p | Eurobreadboard 520 . Onty £210. W3y | 2x23way 170p 190p | 12 198p 215p 315p 490p
Tk 33|, ™S 76p | SO Fece Cuner150p. | Bimboard 1~ 698 v " | 8.y | 2725 way 2250 280p (24 210p  235p  345p  540p
tnp 2%28 w, 210p - 36 230p 250p 375p 595p
zw 130 500 37°p n Insertion oo'asp upers! 95p 2x30 w:y {
y 24%p —
2%36 295 1DC FEMALE RECEPTACLE J Leads 36"
DIAC VERO WIRING PEN and Spool 350p EPSON Rxso 2%40 ::\: 31;: 20pin 26pin umﬂn ia s40pin
sT2 25 Spave Wire !Spool) 75p; Combs 6p ea. 2%43 way 395p - 1 end 160p 200p 260p 300p
Wire Wrapping Stakes 100 250p | Available from stock £295 2x75 way 550p — 2ends 290p 370p 480p 525p
COMPUTER CORNER ® MICROLINE-82A. 10" ((RYSTALS AmeHEN
32-768KHz 100 OL PLUGS ASTEC UMF
9 . 1cti 100KH; 23% MODULATORS
® SEIKOSHA GP100A - Unihammer Printer, nor- Tractor & Friction Feed. 200KHs 2e8 | - a'l_}g S:;%ev
i i i 455K 370 way p P &M 325
mal & double width characters, dot resolution 9x9 matrix, 80 column, |{%eKHz 378 | 36 way Centronix s28p aasp YR )
graphics 10" Tractor feed, parallel interface stan- 120 CPS. Bi-directional |1008m 275 450p
dard. FREE 500 Sheets £175 ’ 1.28MHz 392 L
© SEIKOSHA GP 250X Fri £2 £320 (7 carr) 3 332
rinter 30 1 8 395 BBC MICRO & UPGRADE
- 1 M
® ORICH. 48K now available. £147 * NEW #* owe a2 KITS
24576M 200
@ JUPITER ACE Microcomputer £78 2 5MHz 225 R .
, @ DP80 PRINTER.|; >5v 220 (@ BBC Micro A £299;  MODEL B £399 (incl.)
® SOFTY — 2. The complete Microprocessor devel- 80CPS, dot matrix print-|322¢8% %2 | @ 16K MEMORY (8x4816-100ns) BBC1 £16.00
m tem. i i - H | i
2§pt:r;tn$v;4epin ?&zir@:fgrk;ﬁg&m&‘;hlﬁ% er, 80 column, iogic|3sseau 3% | @ Printer User I/0 Port BBC2 £6.98
fully built & tested. T Uf169 seeking, italics, graphic|4gi2\rz 250 | @ Complete Printer Cable 36" £12.00
: ) " i -laa 100 | @ Disc Interface Kit inci. DOS £65.00
©® WEMON. Watford's 4K Ultimate Monitor IC for resolution,  true . ?’e 6385332‘ 200 | @ BRBC J tick £12/
Superboard & UK101. £10 cenders, Tractor/Friction|ssommz 200 oysticks pr
feed. Carbon ribbon.|sSsnr: 300 ® Analogue /O Kit BBCA £6.45
w (dat : X . ; .
® ZEI\II’I’NI 12 l:ll-:]lES,l Gr;zen Monitor 40/80 col- Ideal with BBC Micro(522sm  3%0 ® Serial 140 Kit BBCS £6.70
umn select switch, value for money. £75 LA ith Y g?m*m :3 @ Expansion Bus Kit BBC6 £6.10
. w i
@® SANYO 14" colour monitor, RGB & V.H. sync. > Kl ?3?}3?‘"’ igg ® Complete Upgrade Kit from Model Ato B £42
screened metal cabinet £199 rack. Introductory | 7icamk: 250
. 7 68MHz 200 (@ Complete range of Connectors, Cables,
) . ) offer: 299 (carr. £7)|]5mi: 150 ' -
] rlCF{O\lﬂTEC 14" colour monitor. RGB input, 80831M 395 Quality Software, Accessories, Books, etc.
ead incl, £249 886723IM 175 i il li
® EPSON EX80 10°|sowe 200 for BBC available. Send SAE for detail list.
. 9375MHz 350 . .
[ ] 3|OE)( EPROM ERASER Erases up to 32 iCs m£;’:§ 160cps Tractor/Fric- |80MH, 423 DISC DRAES cc
min. ! 10 5MHz i
) tion, Bi-directional, | 107MH: e {12 months wt(i?raaanty‘:)':\“g:i'\?::;
® TEX EPROM ERASER with the Solid-State 30|  |ogic seeking, 9 X 11|12oMt 178
minute Electronic Timer. £43 . o L 12628MHz 300
o ULy HORIE 30 Nk € ic TISENR matrix, Hi-res bit im-|1431818m :;g @® CS50A — TEAC Single Cased with PSU, 40 track, 5}"
minute ectronic [FONY: 14 7456M i
for above UV Erasors €14 ag9e, normal, italic &|iwzesmre 250 Single sided, 100K £180
. elite char. Super &|i2omm Ne (S:DS?A T§A2COJ<wm Cased with PSU, 40 track, 5}
' . . n
Spare 'UV lamp bulbs £9 subscript.  Proportion-| 1592 180 g clss?oz S'G;?EA S £350 :
° :aor:gc ixpﬁlv gegtgated, Variable from g; al spacing. Underfining. (0ome~ 200 | Single sided, goo'l(nge ased with FSU, 86 tiacly Ssio
(] 5 ully Case 24 OMHz 170
® MULTIRAIL PSU KIT. Output: +5V/5A; +12V; £395 (£7 camr)izbon: e |® CDeeER JIEACH S Caned MR SH J0TNec S IR
+25V; ~5V; ~12V @ 1A. £40| ANTEX e 323| Swgle sided, 400K £475
@ 4 x 4 matrix keypad (reed switch assembly) £4| Soldering Z71eeM 133 | @ MITSUBISHI Slim line, Single Cased with PSU, 5},
o Cilk CRERRANE Beada SASE B | Irons IBece6IM 175 80 tracks, D.S.D.D. 1 Megabytes {(400K-BBC} £275
Library Cases race, assete s on| S1W ass B ias| ® MITSUBISHI Slim line, Dual Cased with PSU, 5}, 80
. ; P g?t‘asz ;gg tracks, D.5.D.D. 2 Megabytes {800K-BBC) £550
©® 84" & 94" Fan fold paper (1000 sheets)£7 (150p} | xs25w 525 |Just phone |15 smHz
@ Teleprinter Roll (no VAT) £3.50 | spare bits 85 |your order
e S - K0\ ATFORD ELECTRONICS
Call in at our shop for demonstration of any of the | lron stends do the rest.
above items. Be satisfied before you buy. pesobunt CLPERIYEEY Tel. (0923) 40588 Telex. 8956095




JUST OUT!
. OUR GREAT NEW CATALOGUE
I R E E CAR E E R Presented with a Professional Approach and Appeal to
ALL who require Quality Electronic Components,
Semiconductors and other Accessories ALL at realistic
prices.

There are no wasted pages of useless information so

H : 3 often included in Catalogues published nowadays.
TE.ra|!1 for.suc%_e:;/s 'Sn Elggtromcs Just solid facts i.e. price, description and individual
ngimneering, 1.V. servicing, features of what we have available. But remember,
Elegctrical Eg : . 9 0 BI-PAK's policy has always been to sell quality
ng'_nee"ng_or running components at competitive prices and THAT WE

your own business! STILL DO.

We hold vast S_tocks _“in
ICS have helped thousands of ambitious people to - Zg:icvker '°;"faiizm'21"i1:d'g;?
move up into higher paid, more secure jobs in the ' Catalogﬁe Bre avalable ex
fields of electronics, T.V., electrical engineering— now stock

it can be your turn. Whether you are a newcomer to ! g q

the field or already working in these industries, ICS e Getalogfiels Heslgned for

3 . i~ b use with our 24 hours "ansa-
can provide you with the specialised training so phone’ service and the Visa/

essential to success. r Access credit cards, which we
Personal Tuition and 80 Years of Success accept over the telephone.

The expert and personal guidance by fully qualified O To receive your NEW 1983
tutors, backed by the long ICS record of success, is : s BI-PAK Catalogue, send 75p

the key to our outstanding performance in the e PLUS 25p p&p to.-
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal (€ alopwest 0 Bax § Accass&VlSAuccuplod
Diploma, and you're ready for that better job, better - WARE, Herts. 612 9AD :"‘"'gg?:g e
pay.

TICK THE FREE BOOKLET YOU

- WANT AND POST TODAY ——— MAIL ORDER

ELECTRONICS T.V. & AUDIO
| ENGINEERING SERVICING : ADVERTISING
I b, e Tetitons of Engers | you i ai aspects of mstaing. I Mt ol of AdbMERnG Prechice

Y ity o . 1 = .

& Technicians as meeting all maintaining and repairing T.V. | Advertisements in this publication are required to conform to

academic standards for and Audio equipment, i the British Code of Advertising Practice. In respect of mail

application as an Associate | domestic and industrial order advertisements where money is paid in advance, the
l | code requires advertisers to fulfil orders within 28 days, unless
| l a longer delivery period is stated. Where goods are returned
l ! | undamaged within seven days, the purchaser's money must be
l l refunded. Please retain proof of postage/despatch, as this may
1— B 1 - 1 be needed.

| . <

] ELECTRICAL RUNNING YOUR ] Mail Order Protection Scheme
| ENGINEERING OWN BUSINESS | If you order goods from Mail Order advertisements in this
l A turther Diploma Course | 1t running your own l magazine and pay by post in advance of delivery, PRACTICAL
i recognised by the Institute of | electromics, T.V. servicing or i ELECTBONICS will consider you for compensation if the
I Engineers & Technicians, also electnﬁal business (a;ppeals. | Advertiser should become insolvent or bankrupt, provided:

covering business aspects of then this Diploma Course (1) You have not received the goods or had your money
l electrical contracting ‘ trains ygu in the vn:l business ' returned; and
i knowledge and techniques g (2) You write to the Publisher of PRACTICAL ELECTRONICS
i vou'll need i summarising the situation not earlier than 28 days from the
l l day you sent your order and not later than two months

from that day.
l | Please do not wait until the last moment to inform us. When
r l you write, we will tell you how to make your claim and what
l Name l evidence of payment is required.
| ] We guarantee to meet clais from readers made in accordance
l Address l with the above procedure a soon as possible after the
l ' Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct
' I response to an advertisement in this magazine not, for example
I Dept K627 payment made in response to catalogues etc, received
l lus 1ggStewans Road, @ °I1a|?2h209?s‘,' ] as a result of answering such advertisements. Classified
London SW8 4uJ — B i advertisements are excluded.
----------------------
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our warehouse.

WHAT USE A MICRO
WITHOUT A PRINTER?

NEW A D.M. 80 COL. DOT MATRIX WITH
TRACTOR FEED. BACKED BY ONE OF
BRITAINS LARGEST MANUFACTURERS, IT 1S
NOW STOCKED BY US.

SPECIAL LAUNCH PRICE
£311.00 + VAT. Carriage £7.50 ar collect fram

CROFTON ELECTRONICS LTD.

35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513Ter« 295093

ORIC AND SINCLAIR COMPUTERS

Oric | 48K computer £147 (€158). Onc |
16K n/a (n/a). Sinclur Spectrum 48K
€113  (€133). Spectrum 16K (84.9)
(£107). 32K memory upgrade kit for 16K
Spectrum (issue 2 only) £26.09 (£28).
Fuller master unit for the Spectrum includ-
ing speech synthesizer, sound synthesizer,
amplifier and joystick ports £47.78 (£56).
ZX microdrive n/a (n/a). ZX rs232 n/a
(n/a). Keyboards with space bars for the
ZX8l and the Spectrum (346 (£41) ZX
printer  £34.74 (¢ 2. 5 printer rolls
£10.43 (L16) ZXM 43.43 (£52). ZXx8I
$6K ram packs £26.04 (£28). New luxury
spectrum computers 48K with full sized
typewriter keyboards complete with nor-
mal space bar enclosed in a larger plastic
case which aiso houses the power supply
and the computer pcb £138. Ig (€174).

COMMODORE COMPUTERS

Commodore 64 £299 (£309). Vic 20 £130
(€149). Specal offer package:— Vic 20 +
cassette recorder + basic course + 4
games £139 (£149). Corvertor to allow
the use of most ordimary mono cassette
recorders with the Vic 20 and the Com-
modore 64 built €8 (£9), kit €6 (£7).
Commodore cassette recorder £36.50
(£44). We stock most accessories.

SWANLEY ELECTRONICS
Dept PE, 32 Goidsel Rd., Swaniey, Kent BR8 8EZ, England.
Please aliow 7 days for delivery.
UK prices are shown first. UK customers must odd postage (£ on Sinclair products, £3.50 on other!
computers and disc drives and £4.50 on other printers) ond the 15% VAT. The brocketed prices
are Europeon export prices ond inciude nsured airmall postage to all the countrres of Europe
including Norway, Sweden. Finiond. Denmark, Spon ond ltaly. No VAT should be odded to export
prices. We are the leoding computer export specialist Official UK credit orders weicome from
government laboratories and educationol establishments.

OTHER COMPUTERS

Colour Genie €168 (£178). BBC Model B
(424 ((440). Texas TI99/4A (139
(€169). Acari BOO (347 (£380). Atari 400
16K with basic £173 (£215).

PRINTERS

h .
| | \

A

The Epson MXBOFT/3 has been replaced
by the almost identical CT) CP80 (262
{£282) and the very similar Star DPSI0
1262 (£282 &) Epson FXB0 £378 (L408).
Epson MX100/3 €425 (L465). New Star
DPSI5 I5" carriage printer £374 (£414).
Seikosha GP100A (199 (£219). Oki Micro-
line 80 £207 (£227). Ol Microline B2A
£360 (L409). icroline 84 £730. Ok
Microline 92 £470. The Bytewriter, the
latest miracle, a combined dasy wheel
printer and electric typewriter for only
£418 (£448). We can supply interfaces to
run any of the above printers from Sharp
computers.
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performance hi?! competitive hi?

: MORE: TRIO §
g 1 & & ¢ FOR * ki
S MORE DISPLAY

nearly 50% more with the NEW LARGE 6 inch
rectangular CRT with illuminated inner face
graticule, 6KV accelerator voltage for a brighter,
higher resolution display with
guaranteed accuracy.

* Wk

MORE SENSITIVITY :

1 milli Volt percm in the vertical axis, valuable for
observing complex low level waveforms
especially with 20 nano sec per cm Sweep Speed.

* %k %

MORE FACILITIES

like push-button MODES inc. Add, Sub, Alt and
Chop -V mode trigger SOURCE — NEW super
video sync — Front panel control of Astig, Trace
rotation, Scale illum and X-Y - Chan | O/P,
Int. Mod etc, etc.

ﬁs 20 MHz TmV/cm

CS 1022 Dual Trace
CS 1020 Single Trace

%0 MHz 1mV/em

CS 1012 Dual Trace
CS 1010 Single Trace

performance h
1Y 212108 1Y F)jiquijou

4
L]
¢

1Yy dunuLiojlad

¢

1y aruvwsiojaad 1y aannodwod

AT REAL VALUE FOR MONEY PRICES

* k& ’_:

Fully Guaranteed for 2 yearsinc. &
Free plck up und retum i
VISA B % Ina hurry? Then E:-
ring (0799) 24922 :-

~

House of Instruments

Clitton Chambers, 62 High Street
Saftron Walden, Essex CB10 1EE
Telephone: (0799) 24922 Telex: 818750

TRIO

it competitive hi?

Asl( for FREE DATA

hi!

House of instruments Ltd.

= hi? rvliahilily hi?! service hi? performance hi? reliability hi? service h
L J



GET

POWER

i wF Modular

Amplifiers
the third generation

Due to continous improvements in components and design ILP
now launch the largest and most advanced generation of
modules ever.

for money.

are recognised as world leaders,

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

In keeping with ILP's tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value

With over 10 years experience in audio amplifier technology ILP

BIPOLAR MODULES

MOSFET MODULES

- — S e  — — - g =
Modufe | Output | Losd DISTORTION Supply Size WY | Price Modute |Output |  Losd DISTORTION Supply | Sae WT | Price
I ]
Number | Powsr {impedencs | T.H.O. 1.M.D. Voltage L] C 3 ne. - | Number | Powsr | impedenes| T.M.D. M.D. Voltege | mm "ne nc.
Warts n Typot  8OMa/ Tve VAT Wetts n Typst  80H | Tve VAT
| e KMz 7KH2 41 | | rone | wkHz  7kH2 40
I R O] 6% 76 68 x 0| £8.40 MOS 128] 60 < <
01¢ < 76 D | 5 MOS 248] 120 < <
30 < 2 2 x 40 1 MOS 364 | 180 a < <
[ 2 ) - e
<0.006% + 35 20 x 78 » 40 410 [ 5 Protection:  Abie 10 cope with complex ioads without 1he need f0r very specia
U1% <0 006% 135 20x 782 50 | 520 | £ ¥, protec.ion circuitry (tuses will suffice)
01% <0.008% | 50 | 1202 782 50 | 520 |£25.47 Siew rate:  20v/ps. Rise time Jps. S/N ratio: 100db
001% <€0.006% | £45 |120x 78 » 100 |1030 | £38.41 Frequency response {—3dB)° 15Mz — 100KHz. Input sensitivity 500mV rm.
0.01%  <€0.006% 2 60 | 120 » 78 » 100 | 1030 | £38.41 Input impedance: 100K £L.  Damping tactor. 100Hz > 400,
Protection: Full load line. Siew Rate: 15v/ps. Risetime’ Sus. S/N ratio; 100db, ‘NE ILP’ In Car Entertainmen
Frequency response (~3dB) 15Hz — S50KHz. Input sensitivity : S00mV rms EW to | 10 ac Fotertainments
Input Impedance; 100K £ . Damping factor: 100Hz >400. c1s
Mono Power Booster Amplifier 19 increase the output ot your existing car rad
PRE-AMP SYSTEMS o cassetie plaver 1o a nominal 35 watts rms.
. N S———— Very easy 10 use,
Module | Modute Functions Currom [ Price ine. | o .
Number Requred | VAT Robust conttruction. £9.14 (inc. VAT}
- 4 et —— 3
6 [T a apel [ OmA €760 | Mounts anywhere in car,
* A h
Me oy L | 1432 utomatc swiltch on
; Las " Output power maximum 22w pmak into 4fL
N p Frequency response (~3dB) 15Mz 10 30KHz, T.H.0. 0.1% at 10w 1KH
. Mux SIN ratio {DIN AUDIO) BOUB, Load Impedance 3
} £1a20 | tnput Sensfiivity and impedance [selectabiel 700mV rms into 15K £1 3V rm
— = = — Size 95 x 48 x S0mm. Weight 256 gms.
Most pre-amp modules Can be driven by the PSU driving the main power amp - —_— —
A separate PSU 30 is avaitable purety for pre amp modutes if required for ci515
£5.47 linc. VAT). Preg-amp 8nd mixmg modules in 18 ditfterent variations Stereo vetsion of €15 £17.19 {inc. VAT)
Piease send lor detaits,
1. L1 . Weight 4
Mounting Board Sizz 951 40 « BO, ight 410 gms,
For ease of construction we recommend the B6 for modules HY6-HY 13 £1.05 — = - = —
tinc. VAT and the B66 for modules HY66-HY 78 £1.29 (inc. VAT)
POWER SUPPLY UNITS incorporaling transformers
Model | For Use Wnh [Price ine. | For Use With Price wnc [ woast For Use With Price ine
Number | var VAT | Wumber VAT
x IEES Z.HvI2a REE X
X In a{ £1383 2% MOS128 £17.86 |Ps 64
X £15.90 1 HY248 £17.86 368
| £16.70 1% MOS248 £19.52 PSU 75X
£17.07 2xHY244

L .

Plaase nots: X il part no. idicates primary voltage. Ploase nsert
X tor 190V, "V’

in ptece of
0 place of X tor 220V, snd 2" in place of X for 240V.

| £21.7%
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WITH A LOT OF

HELP rrom (BB W

ELECTRONICS LTD

PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST
CAN HANDLE. ..

Unicase

Over the years | LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of |LP’s modular approach, “"open plan’’ constrdction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
"no frills”, low distortion, (< 0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre-amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page

TO ORDER USING OUR FREEPOST FACILITY
ower aves Fill in the coupon as shown, or write details on a separate sheet of paper,

quoting the name and date of this journal. By sending your order to our

FOBLA AWFLIFR  BORGO

Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clear'éhshown ond!he envelo;‘)’e. you nettz)d not slzmp‘;(. w; pay ch>sl(age IfoLr .

I s g . P . you. eques and money orders must be crossed and made payable to |.L.P.
addition to the hi fl.serles, fron;paqel_ input jack, level Etectronics Ltd. if sendingcash, it must be by registered post. To pay C.0.D.
control, and a carrying handle. Providing the smailest, please add £1 to TOTAL value of arder.

lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD F
REQUIRED. Allow 28 days for delivary.

] Post to ILP Electronics Ltd.. Fraepast 2
Price inc. |

Graham Bell House, Roper Close
HiFt Separates VAT . l F Canterbury. CT2 7EP, Kent. Engand
earD 5 Telephone {0227) 54778

UNICASES

0 Technical (0227) 64723
X -840 >olar tereo HiF £64. ELECTRONICS LTD
X S0W/a0 8 NFi £54.05 Telex 965780
3X 60w/841 o £54
P4 X 120w/48) £74.95 CHER G G W G G G I G I IR I -GS G
UPSX 120W/8 g £74.95 | ' Please send me the following '
UPEX 60w/4-800 MOS M £64.95
K P X 4-80 MOS €84.95 | Total purchase price . _ '
Pawer Slaves N i ' | enclose Chequel__]  Postal Ordersl Int. Money OrderL
uS1X 60W/4 ) Bioolar Po Slave £50.05 ;
120W/4 £1 8o £79.9 l Please debit my Access/Barclaycard No. '
x 60wW/a-8l M Sla £69.96 ] Name |
1 X 86 Po.ver S £€89.95 =
- Address N l
Piease note X in part mber d tes mains voltage. Please insert n place of '
Xt 10V, 1" n of X tor 22( -uropel, and ‘2" in place of X for 240V =
JA ts ¢ e] 1 dal 1 3
. Signature '
\ )

Practical Electronics  August 1983



TE_ST EQUIPMENT CENTRES Zeci'conomen meen
RETAIL ¢ MAIL ORDER ® EXPORT  INDUSTRIAL ® EDUCATIONAL
DIGI'[MULT_IIV!ETERS (UK C/P Free)

D7 UNERS
STATED

MAND HELO eWiihIree carrycase  Beckman 7110 As V100 plus Cont. lest.
KD25Ce13 range 0.2A OC 2 meg ohm £24.95 tlc £67.85
KD30S w16 range 10A OC 2 meg ohm £29.95 Sifam 22008 21 range 2A AC/0C

K D30Cwe26 range 1A AC/0C 20 meg ohm £34.95 20 megohm £3995
K055C®28 range 10AAC/OC 20 meg ohm  £39.95 +0ptional carry case £2.95

6010+ 28 range 10A AC/0C 20 meg ohm £34.40 SENCH MOOELS

7030+ As 6010 but 0 1% basic £41.30 YM353% 27 range LCO 2A AC/OC £86.25
KD615816 range 10A OC.2 meq plus Hig tester £39.95 TM355« 20 range LED 10A AC/0C £86.25
189M 30 range 10A AC/0C 20 meq plus Hla TM3519 29 range LCO 10A AC/0C £113.85

tester £69.95 *Optional carry case £6 84

MD30 16 ringe 02A AC/DC 2 meg o £41.95 g’p"}‘fg:':g;tffe'u‘ AGEDCEES P

“Dg‘,’/z‘; r’:‘"‘:“;’g R{:“;D%“;'m"‘”;;:m i G‘L‘ 30 TMas1 47 digit LCO every lacillty (0.02°) £171.00

B R P :503. ﬂaﬂlull LCO every facility [0.05%|  £171.00
503H

DM2350 = 21 range 10A AC/0C 20 meg opm e e usiavertlogblahite | R) 63100

minlature hand held auto range £49.95 sitam 2500 24 range LCO 2A AC/0C £99.95

Beckman T100 34 range 10A AC/0C Metrix (17T} professional 3y, 4% digit

20 meg ohm £56.35 0OMM's standard & true. AMS 4 models stocked
£77.00 - £201.25
FREQUENCY COUNTERS ‘ SIGNAL GENERATORS (220/240v Ac|
= =, S
S5 [ me 8]
Bl ¥ v
|| FUNCTION : Ail sine/square/ b -9 N1 ) |
"Wiriangle/TTL etc TG100 | HZ - 100 KHZ £90.00
TG1020.2H MH,
PFM200A MHZ hand held pockel 8 digit LEO £77.60 | py; sE Lo £16878
8110 8 digit LED banch 2 ranges 100MHZ £77.00 | 76105 Varkous lacillties S HZ - 5 MHZ £97.75

86108 9 digit LED bench 2 ranges 600 MHZ £113.85
BOOOB 9 digit LED 3 ranges ) GHZ £178.00
TFO40 = 8 digh LCO 40 MHZ
TF200 = 8 digit LC0 200 MHZ
s Optional carry caze £6 84

AUDI0 : Muttiband Sine/Square

LAG27 10 Hz 1o 1 MHz £90.85
Af?ﬁ?l' 20 Kz lo 200 KHz {List £94 50|
A

Prescalers - Extended ranga of mosi counters S6402 100 KMz 10 30 MKz 1151 £79.50) £69.50
TPG00 600 MHZ £43.00 | LSG17 100 KHz 1o 150 MHz £79.35
TP1000 | GH2 £74.00

ELECTRONIC INSULATION TESTER
YF 501 500 v/0-100m wih carry case £63.00

MULTIMETERS (ux c/¢ 650)
HM102Z 20K/V 10A OC 22 range

0SCILLOSCOPES —

4

:;"l""n"z“’z’g"( " 518150 Full specHication any miodel on request, SAE by post
22 range & cont buzzer £14.95 ‘MM’ Series HAMEG: "SC° THANOAR:

‘CS  TRIO: *3' CROTECH DT’ Satgan
SINGLE TRACE UK C/P£3.00
3030 15 MH2 5Sm¥. 35mm tubé plus component

ETCS000/5001 21 ranges S0K/V.
Range doubler. 10A OC. £18.95

TMKS00 23 ranges 30K/¥. 124 OC plus tesier C/P £3.00 £177.10

conl buzzer £24.75 | SC110A® Miniature 1) MHZ battery porizble

NH56R 20K/V. 22 range pocket £10.95 ;m'ﬁglsnnzz ot £171.00
; my. 6x 7 display plus

ETU 102 14range 2K/V pockel £6.50 | ¢omponent tester C/P £3.00 £181.70

830A 26 range 30K/V. 10A AC/DC overload ®0plional carry case £6.84 AC adaptor £6.69

protection. eic £23.95 Nicads £12.50

360TR 23 range 100K/V. Larpe scale DUAL TRACE (UK C/P £4.00} £241.50

10A AC/0C plus Hie £39.95 | 07520 Dual 20 Wkl ’

WM203/4 Dual 20 MHZ plus component

AT 1020 18 range 20K/V. leluxe plus Hie lester £287.50

Bter £18.95 | 515624 Oual 10 MKz [LIst £321.001  £269.50

YN 360TR 19 range 20K/Y pfus Hie tester  £15.95 | 3131 Dual 15 MHZ ¢ component tester £276.00

Imull Professional mullimeters CS1566A Dual 20 MHZ Alt tacilities |List £401.35]

k |
Qe digiadele tram 2408 HM204 Dual 20 MHZ plus component tester £343i58
VARIABLE POWER swesp delay £419.75

CS 1820 Oual 20 MHZ with exira lacititles

{List £508.30) £485.00
0XT10 Metrix dual 15 MHZ ¢ component lester
OPTIONAL PROBE KITS R
| X1°£7.95 X1- X10 £10.50 X10 £9.45 X100 £16.95

— HIGH VOLTAGE METER
Oirect reading 0/40 XV
20K/Valt. [UX C/P65p] £23.00

SUPPLIES ux c/p £1.00)
PP24¥0/12/240.0/1A
£35.

PP243 3 amp version £59.95
PS 13078 8/15V 7 amp twin meter

DIGITAL THERMOMETER e

TH301LCD -50 Cio TS0 with

£24.95

e 209 N I DIGITAL CAPACITANGE o
AC CLAMPMETER, X\ | METER ‘o

$T300 0/300A: 0/600
VAC. 0/1 Kohm 9 ranges
With carry case (UK C/P 65p)

LOGIC PROBES
LP10 10MKZ £28.50

DLPS0 50 MHZ with carry
case and accessories £52.33

0.1 pl to 2000 mid LCD 8 ranges
OM6013  £52.75 [Carrycase £2.95]

TRANSISTOR TESTER

Oirect reading PNP: PN, eic.
TC1
{Ux C/P 650}

£28.50

£21.95

ol o
AUDIO ELECTRONICS e AT s
301 EDGWARE ROAD. LONODN W2 1BN, TEL: D1-724 3564 s

ALSO AT HENRYS RADIO.
4047406 EDGWARE ROAD. LONDON, W2. TEL: 01-724 0323
HENRY'S COMPONENT SHOP. TEL: 01-723 1008

wth Creg QUESIACCESY

MICROSYNTH

2} Octave Music Syntnesizer with two
Oscillators, two Sub-Octs, Switched Rout-
ing and Thumbwheel A comprehensive
instrument offering the full range
of Synth. Music & effects,
FULL KIT £137 Also available in 3 parts.

PERCUSSION
MICROSYNTH

Two Channel touch Sensitive unit plus
varigble angle LF.O.. phaser, internal
and external triggering.

{Published
in P.E)

~'88/72 NOTE PIANOS

vanced simulation of Piano Key Inertia.

JCOMPONENT KITS
including Keyboard

88 NOTE £266
72 NOTE £234

DOMESTIC KITS
inc. Cabinet, P.A., & Spkr.

72 NOTE
STAGE MODEL
inc. Cabinet & Stand
72 NOTE £383
ALL PRICES INC. VAT. CARR. & TELEPHONE ADVICE
SAE. for tull Specs & MANF. PRICES. VISA-ACCESS

Competitive quotations can be given for export.

Please allow 3-14 days for normai despatch.

CLEF PRODUCTS (ELECTRONICS) LIMITED
{Dept PE)

44A BRAMHALL LANE SOUTH BRAMHALL
STOCKPORT CHESHIRE SK7 1AH
TEL 061 439 3297

'BAND-BOX [siavmus

Over 3,000 chord changes (60 scores) on 132 different
chords — extendable to 200 scores. Master Rhythm also

required.
FULL KIT £235 EXTENSION £82

{Published in P.E.}

SPECIALISTS SINCE 1972

Using Patented electronic technique to give ad-

The above may also be
purchased in four parts.

88 NOTE £442
£398

{Published in P.E.)

THREE PIECE BACKING BAND
Generates the sounds of three
instrumengtalists to back Soloists

DRUMS + BASS + KEYBOARDS

MASTER RHYTHM
PROGRAMMABLE DRUMS
Twenty-Four Rhythm programmable
Drum Machine with twelve instruments.
Eight sections are extended to 24/32
measures for two bar programming. Se-
quence operation and instrument tone

adjust.

COMPLETE KIT £79

STRING ENSEMBLE £198.50

ROTOR-CHORUS £98.00
SQUARE FRONT KEYBOARDS

88 NOTE £60 49 NOTE £29

73 NOTE £50 30 NOTE £19

KEYSWITCH ITEMS ALSO AVAILABLE

LECTROVALU

Computing Shop —

Understandably
Britain’s most popular
and relied-upon
suppliers of

SEMI-CONDUCTORS
I.Cs
COMPONENTS
COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS

and much, much more

OUR SUMMER PRICE LIST TELLS ALL

Send for your FREE copy by return
BETTER PRICES, BETTER CHOICE, BETTER SERVICE
Don‘tforgetto mention PRACTICAL ELECTRONICS with your request.
ELECTROVALUE LTD.
Head Office, Mail Order Dept and Shop
28d St. Judes Road, Englefieid Green, Egham, Surrey TW20 OHB
Telephone Egham (STD 0784; London 87) 33603; Telex 264475

Also in Manchester for personal shoppers at.
680 Burnage Lane, Burnage, Manchester M19 1NA, Telephone 061-432 4345

700 Buraage Lane, Manchester, Telephone 061-431 4866
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Spaririie

BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
VOYAGER cCar 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 zglarms
warning of Excess Speea. Frost/Ice. Lights-left-on. @ Facility to
operate LOG and TRIP functions mdependentlr or synchronously
@ Large 10mm high 400#t-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or — 1%. @ Large LOG g TRIP
memories. 2.000 miles. 180 gallons. 100 hours @ Full Imperial
and Metric calibrations. ® Over 300 components t0 assemble

A real challenge for the electronics enthusiast!

AT-80

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

/
, §X1000 TX1002
Electronic Ignition Electronic Ignition
@ Inductive Discharge
@ Extended coil energy ® Contactiess or contact triggered
storage circuit ® Extended coil energy storage circuit
@ Contact breaker driven ® Induciive Discharge @ Three position
@ Three position changeover switch changeover switch @ Distributor
® Over 65 components to assemble tnggerhead adaptors included @ Die cast
@ Patented clip-to-coil fitting weatherproof case @ Clip-to-coil orremote
@ Fits all 12v neg. earth vehicles mounting facility ® Fits majority of 4 & 6 cyl.
12V. neg. earth vehicles ® Over 145
components to assemble.

TX2002

Electronic Ignition
® The ultimate system ® Switchable
contactless ® Three position switch with
Auxiliary back-up inductive circuit

® Reactive Discharge. Combined capacitive
and inductve @ Extended cod energy storage
® Unique Reactive Discharge circuit. ® Magnetic contactless distributor-tnigger
©® Combined Inductive and head ® Dus(rigutor triggerhead adaptors mcluc?ed
Capacitive Discharge @ Can also be triggered by existing contact breakers

@ Contact breaker driven @ Die cast waterproof case with clip-to-coil fitting @ Fits
@ Three position changeover switch majority of 4 and 6 cylinder 12v neg earth vehicles
® Over 130 components to assemble @ Over 150 components to assemble
@ Patented clip-to-coil fitting

$X2000

Electronic Ignition
® The brandleading system
on the market today

All SPARKRITE products and designs are fully covered by one or more World Patents

MAGIDICE

Electronic Dice
@ Not an auto item but great fo
for the family
® Total random selectio
® Triggered by waving of hand
over dice
® Bieeps and tiashes during a2 4 second
tumble sequence
® Throw displayed for 10 seconds
® Auto display of last throw | secondn S
® Muning and Ot switch on base
® Hours o continuous use from PP 7 battery
® Over 100 components 10 assembie

SPARKRITE, 82 Bath St., Walsall, W. Midlands WS1 3DE
b

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

==
SPARKRITE 82 Bath Street, Walsall. West Midlands, WS1 3DE England.

I ASSE'M‘BLV NAME
o KIT ADDRESS
$X 1000 £12.95
I $X 2000 £19.95
| TX 1002 £22.95
I TX 2002 £32.95 ) ENCLOSE CHEQUE(S;/POSTAL ORDERS FOR
AT 80 £32.95 I KIT REF
VOYAGER £64.95 CHEQUE NO - -
l MAGIDICE £9.95 - —

PHONE YOURORDERWITH|
L PRICES INC. VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHBRETS REQ UTED &
Il I I I O D D S T T T R .
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ENCLOSURES
INDICATORS
BREADBOARDS
ANCILLARY TOOLS

' PF ST
PRESS.. -
S ..:.Sgrg?warr nty on all osclllosoopesA 5

83 ....as from S May 1983..... as
HM 103 €158

UK Lis M) S
ar VAT | TN
b U |

the original —L L=
oscilloscope with built- f‘-‘g |
in component tester W Ce—

Capacitor 33uF T ] B'E B-EwF + 68ohma

NOW WITH mpnovzn_ SPECIFICATIONS

Y Deflection X Deflection -
Bandwdth: DC-10 MHz (-3dB}  Timebase: 0.2s - 0.2us/cm
Overshaot: Less than 1% T‘?»g;enng 2Hz - 30MHz(omm)

Sensitwity: 2mV-20 V/em Auta ~ level contra!
" Input Imp: 1M ohm//25pf Bandwidth: 2Hz - TNHz
Variab a Control y T Vemue Centrcl

GENERAL msomfm R i
I [ F in i)
Ihgn*irnt ester !L Mﬁi f& : -'_

.....
dagr N d N
......

For more information on HAMEG s full range ¢f top
performance oscilloscopes contact:

BOSS INDUSTRIAL MOULDINGS LIMITED |
James Carter Road, Mildenhal!l, Suffolk 1P28 7DE
Telephone: Miidenhail (0638) 716101
Telex 818758 Answer Back ‘LITZEN G

HAMEG LTD.
74 - 78 Collingdon Street, Lutan, Beds. LU1 1RX
Tel: {(0582) 413174
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All devices guaranteed Brand New and to full spec. ltems ex stock despatched same dsy. Prices are EXCLUSIVE of VAT, Please
add 60p 10 order to cover P&P BEFORE calculating VAT. Payment by cheque, Postal Order, Bankers Draft or Cash (PLEASE
register) with order, Official orders from Govt Depts and Educational Institutes Welcome. Trade Accounts opened subject to : t
satisfactory status — send for detals, We are pleased to receive overseas orders (please allow adequate posla?e - surplus .
refunded) which, unless accompanied br Bankers Draft in UK Currency may be subject to Bankers Commission and ?ht delay in
despalc:l. Overseas trade_enquiries wemme‘»seng ;or mllddempnlls VAT n%l Sagghuble to export orders. Price List detailing full HAMILTON HOUSE, 11 WALKERN ROAD
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TELECOMMUNICATIONS

Careers with extensive scope at Cheltenham

Join the Government Communications Headquarters, one of the world's foremost centres for
R & D and production in voice/data communications ranging from HF to satellite — and their
security. Some of GCHQ's facilities are unique and tere is substantial emphasis on creative
solutions for solving complex communications problems using state-of-the-art techniques
including computer/microprocessor applications. Current opportunities are for:

Telecommunication Technical Officers

Two levels of entry providing two salary scales: £5,980 - £8,180 & £8,065 - £9,085

Minimum qualifications are TEC/SCOTEC in Electronics/Telecommunications or a similar
discipline or C & G Part Il Telecommunications Technicians Certificate or Part | plus Maths B,
Telecommunications Principles B and either Radio Line Transmission B or Computers B or
equivalent:ONC in Electrical, Electronics or Telecommunications Engineering or a CIE part |
Pass, or formal approved Service Technical training. Additionally, at least 4 years’ (lower level}
or seven years’ (higher level) appropriate experience is essential in either radio communica-
tions or radar, data, computer or similar electronic systems,

At the lower entry level first line technical/supervisory control of technicians involves “‘hands-
on’ participation and may involve individual work of a highly technical nature. The higher level
involves application of technical knowledge and experience to work planning including
implementation of medium to large scale projects.

Radio Technicians - £5,232 - £7,450

To provide all aspects of technical support. Promotion prospects are good and linked with
active encouragement to acquire further skills and experience. Minimum qualifications are a
TEC Certificate in Telecommunications or equivalent plus 2 or more years’ practical
experience.

Cheltenham, a handsome Regency town, is finely-endowed with cultural, sports and other
facilities which are equally available in nearby Gloucester. Close to some of Britain's most
magnificent countryside, the area also offers reasonably-priced housing. Relocation assistance
my be available.

For further information and your application form, please write to:
Recruitment Office, GCHQ Oakley, Priors Road,
Cheltenham, Gloucestershire

GL52 5AJ

or phone 0242 21491 ext 2269.
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THE RADIO AMATEUR'S
HANDBOOK
1983 ed. ARR.L. Price: £10.00

WORLD RADIO T.V. HANDBOOK 1983

by J. M. Frost Price: £12.00
THE ART OF ELECTRONICS
by Horowitz/Hill Price: £16.00-

ASSEMBLY LANGUAGE PROGRAMMING FOR THE
BBC MICROCOMPUTER
by . Birnbaum Price: £9.50

PRACTICAL DESIGN OF DIGITAL CIRCUITS

by |. Kampel Price: £11.00
OPTOELECTRONICS: AN INTRODUCTION

by J. Wilson Price: £13.00
TESTING METHODS & RELIABILITY ELECTRONICS
by A. Simpson Price: £56.50
THE COMPLETE H/B OF MAGNETIC RECORDING
by F. Jorgensen Price: £9.20
ESSENTIAL ELECTRONICS AN A TO Z GUIDE

by G. Loveday Price: £6.50
BASIC PROGRAMMING ON THE BBC
MICROCOMPUTER

by N. Cryer Price: £6.50

* 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 01402 9176 Closed Saturday 1 p.m.
Please allow 14 days for reply or delivery.




The Big Event for 83

Sponsored by Practical Electronics, Practical Wireless and Everyday Electronics

The first Electronic Hobbies Fair in 1982 shop window for the whole range of electronic
immediately established itself as the foremost equipment and components for the electronics
consumer electronics exhibition-the biggest hobby enthusiast-constructional projects, home
attendance and the largest number of exhibitors. computers, amateur radio, video games, musical

The 1983 Fair will build on the success and the instruments and peripheral equipment-whether for

experience of the first year. It will

the beginner, the specialist or the
be 1983’s largest and most influential

all-round enthusiast.

ELECTRONIC
HOBBIESIFAIR

Make a date for 1983. October 27-30, Alexandra Palace, London
For more details contact: The Exhibition Manager,

Electronic Hobbies Fair, Reed Exhibitions, Surrey House,
Throwley Way, Sutton, Surrey SM1 4QQ

Please send more information on Exhibition stand space [J
Please ask a salesman to telephone

Name

Position

Company
Address

B

The Exhibition Manager
Electronics Hobbies Fair

GLEGRONIC Reed Exhibitions
HOBBIESTFAIR) 3 o, Tl |

e -y S

I
I
I
|
' Telephone Number
I
I
I
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The Largest Electronics Retaller In The Worid

Compact 31/2-Digit
16-Range Multimeter

¢ Fused and Overload
5 Protected
¢ Diode Check Function
For Testing
Semiconductors

¢ 10 Megohm input

Digital accuracy at a practical price. Features easy-to-read
display. Single-IC design assures extremely low battery drain
and high accuracy. Single-knob switch, full auto-polarity
operation. Low-battery and overrange indicators. Diode check
/ on/off switch. DC vr¥ts 2-20-200-2000V (max. 1000V), AC
0 9 @ volts: 2-20-200-2000V (max. 500V), accurate from 45 Hz to 10

kHz. DC Current: 2-20-200mA-2A. Resistance: 2-20-200-

2000k Ohms. 53/16 x 3V/4 x 17/16". Includes spare fuse, test
/ leads. Requires 2 “AA” batteries. 22-189

Regulated Dynamic Transistor Micronta™ 21 Ranges -
Power Supply Checker | Clamp Meter 30,000 Ohms/Volt

£995 £2795

o Makes Go/ e Overload

ot MICRONTS

E VOLT POWER
2 SUPPLY

® |ceal as a Test £ 95
Bench Supply
o Use With Mobile CB's and Ham
Rigs - Converts 240 AC House
disconnecting or breaking the line

Current to 13.8 Voits DC -
Indicates relative current gain, | being checked. Large range selector | “Beep” continuity. DC Volts: 0-1000.
Regulated 13.8v DC supply, operates | “opens”, “shorts”. Socket plus hook | is positioned for one-hand operation. { AC volts 0-1000. DC Current: 0-10
most 12 to 14 volt DC devices. 2.5 | clip leads for in-circuit lests. Output | Incorporates a pointer lock swilch (for | amps. Resistance: 0-1-10K-1-10
amps continuous load, five amp | jacks for extemal meter or scope. | reading later). AC current: 0-6-15- | megs. (centre scale 10) dB: -20 to
surge - 240v AC, 50 Hz. Rugged | 2%a x 436 x 3/16". Requires “AA’ 60-150-300 amperes. Accuracy: + | —62 dB. 5 ranges. Accuracy: + 3%
melal cabinet. 22-7000 battery. 22-025 3%. 22-160 DC, + 4% AC. 22-210

OVER 340 STORES AND DEALERSHIPS NATIONWIDE B Xnown as Radlo Shack In the USA

Prices may vary at deaters

No-Go Tests Protected
o Pointer Lock
g Sa nal and Switch
f Power Types

Measure AC cument  without

Check your phone book for the TAndy Store or Dealer nearest YOU oSzl  Offers subject to avallability

Prior to this advertisement: all quoted regular prices have been charged during the last six months at the Tandy Store, Tameway Tower, Bridge Street, Walsall, West Midlands. WS1 1LA
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CABLE—A BREAKTHROUGH?
ITH the recent news of a cable
service for most UK homes and

the exciting possibilities that have been
dreamed up by the media it is sobering
to read what follows, written more
than eleven years ago by Fred Bennett
who was then editor of PE.

“With commendable boldness and
confidence in the future growth of
telecommunications for domestic pur-
poses, the Post Office is currently
involved in the installation of a ‘com-
munication main’ system in the new
city of Milton Keynes, now arising in
Buckinghamshire. Every house in the
new city will be linked to this com-
munication system. The cables will, so
far as possible, be laid in a communal
trench, with the other essential ser-
vices, water, gas, electricity, and
drainage.

“A standard telephone pair forms
part of this ‘main’. This cable is accom-
panied throughout, right up to every
front door, by a high performance

coaxial cable. Besides being capable of
carrying radio and television signals,
this wideband coaxial cable provides
for the transmission of two-way signals
such as could be employed to operate
viewphones and computer data ter-
minals, and permits the carrving out of
other useful functions, like the remote
reading of gas and electricity supply
meters.

“What happens in Milton Keynes
may become the pattern for the future
throughout the country. At any rate,
this pioneer installation is worth noting
and musing upon. It could herald
another technological 2xplosion mak-
ing direct impact upon the domestic or
‘consumer’ section. We don’t doubt
that fertile minds will seize eagerly the
opportunity it promises for further im-
aginative and useful exploitation of
electronics.”

Obviously with the increase in con-
sumers resulting from wide scale cabl-
ing the cost of suitable equipment wiill
fall. However, we cannot help wonder-

ing if it will all be worthwhile when the
use of Viewdata is still so limited. The
wonders of Information Technology
will not be forced on 2 community that
sees little advantage in the system. The
availability of a vast range of cheaply
hired video cassettes already reduces
the chance of any “‘film channel” being
successful.

As Vernon Trent indicates this
month, technology can move as fast as
it likes, the consumers are setting their
own pace.

PRICE INCREASE

Unfortunately rising costs have for-
ced us to make a cover price increase.
From next month PE will cost an extra
five pence; this is slightly less than a six
per cent increase. The last increase
was a year ago.

i/

EDITOR Mike Kenward
Gordon Godbold ASSISTANT EDITOR

David Shortland ASSISTANT
EDITOR/PRODUCTION

TECHNICAL EDITOR
TECHNICAL SUB EDITOR

Mike Abbott
Brian Butler

ADVERTISEMENT MANAGER
SECRETARY Christine Pocknell

Jack Pountney ARTEDITOR

Keith Woodruff ASSISTANT ART EDITOR
John Pickering SEN. TECH. ILLUSTRATOR
Isabelle Greenaway TECH. ILLUSTRATOR

Jenny Tremaine SECRETARY

D. W. B. Tilleard

AD. SALES EXEC. Alfred Tonge 01-2616819

CLASSIFIED SUPERVISOR
AD. MAKE-UP/COPY

Barbara Blake 01-2615897
Brian Lamb 01-261 6601

} 01-261 6676

Technical and Editorial gueries and letters
{see note below]) to:

Practical Electronics Editorial,

Westover House,

West Quay Road, Poole,

Dorset BH15 1JG

Phone: Editorial Poole 671191

We regret that lengthy technical
anquiries cannot be answered
over the telephone

Queries and letters concerning
advertisements fo:

Practical Electronics Advertisements,
King's Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Letters and Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in PE, All letters requiring
a reply should be accompanied by a stam-
ped, self addressed envelope, or addressed
envelope and international reply coupons,
and each letter should relate to one
published project only.

Components and p.c.b.s are usually
available from advertisers; where we antici-
pate difficulties a sodrce will be suggested.

Practical Electronics  August 1983

Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
{Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE?Y OPF, at £1 each inciuding In-
jand/Overseas p&p. Please state month and
year of issue required.

Binders

Binders for PE are available from the same
address as back numbers at £5-50 each
to UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. State 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, QOakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques, postal orders and international
money orders should be made payable to
IPC Magazines Limited. Payment can also
be mede using any credit card and orders
placed via Teledata Tel. 01-200 0200.



Items mentioned are available
through normal retail outlets,
unless otherwise specified.
Prices correct at time of going
to press.
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system.

Until now, digital electronics has been ap-
plied only to two sections of the television
set, these being the infra-red remote con-
trol and the local oscillator of the tuner. The
situation has changed dramatically. In what
is claimed to be the biggest revolution in
television since the introduction of colour
30 years ago, ITT's Digivision offers an
entirely new system which changes fun
damentally almost every section of the
receiver. Although Digivision is designed to
receive conventional TV broadcast signals,
it is almost 100 per cent digital in opera-
tion, and it is already on the commercial
horizon. Receivers based on the Digivision
chip set will be on sale in West Germany,
the country of origin, in late 1983. They will
become available in the UK in early 1984.
ITT expects that in the future 50 per cent of
all television sets sold throughout the world
will incorporate Digivision. An understand-
able anticipation, it being the culmination
of a 10 year, £20m investment project.

The benefits of a micro’ based receiver,
to both the user and the service engineer,
are manifold. The end-user gets a television
which makes an “intelligent” effort to op-

Farewell Analogue TV

It was hardly likely that the humble domestic television receiver would
remain outside the swelling compass of digital technology for much
longer. The bell tolls, and ITT is the campanologer with its ‘'Digivision’’

timise reception under all conditions (in-
cluding ageing) by comparing performance
characteristics with factory preset values
stored in memory, and, naturally, making
all necessary adjustments automatically.
Sound quality is also improved with digital
processing right to the loudspeaker {mono
or stereo} using pulse-width modulation.

The service engineer will benefit from a
too! that ITT calls an “electronic screw-
driver”. This diagnostics computer runs
tests and makes adjustments to the
receiver's EAROM data by way of an
umbilical cable. The chassis has only one
preset potentiometer. The engineer will be
able to carry out most adjustments from the
front of the set, following prompts on the
screen.

Some amazing possibilities accompany
the digital television era. Line and field
storage is envisaged, which will allow dis-
play scanning standards to be defined and
varied locally. For example, a 625 line, 50
fields/sec interlaced picture could be dis-
played at 1250 line, 150 fields/sec non-
interlaced, yielding improvements in sub-
jective definition and stability. Picture data

storage will also make possible selective
“zoom” and “freeze” of any broadcast pic-
ture. Noise, interference and flicker will be
eliminated, and ghost images will be “exor-
cised”. The intriguing prospect of pictures
from other channels being inset into one
corner of the channel being watched, is
with us.

These features by no means represent
the extent of exciting possibilities that

The Digivision component board

should become reality between 1983 and
1986. Digivision will be able to accept
signals directly from Prestel or a home
computer, or from a video cassette recorder
or video disc player operating on any tele-
vision standard (PAL, SECAM, NTSC).

ITT's first production designs would
comprise up to 300 components if they
were analogue, but will instead comprise
just seven VLS| chips.

Piezoelectric Plastic

The electronics hobbyist of yore, enthused by experimentation
with an OC71 transistor, a piece of paxolin and a tobacco tin,
would have scoffed at the idea of discovering electronics, or
physics using pre-designed circuits conveniently packed into little
plastic bricks, no matter how many leads emerge from them. But
he wouldn’t have scoffed at the opportunities afforded by a new
product from Metal Box's R&D lab’s at Wantage, which opens up a
whole new can of worms (as they say) for the experimentalist.

Think what could be done with a sheet of piezoelectric plastic
which can be cut to any shape or size, to make a custom
transducer. The idea is not new, the Japanese (of course) have
been making a similar material for some time, but it has never been
widely available. Metal Box make theirs from polyvinylidene
fluoride {PVDF) which is metallised, and undergoes rather special
treatment to give it the potential to be used in microphones,
loudspeakers, impact detectors and push buttons, and who knows
what else?

When acting as an audio transducer the material can be its own
diaphragm, opening up amazing possibilities, which include large
area microphones, flat loudspeakers, vibrating surfaces or plat-
forms and ultrasonics. Other applications spring to mind: How
about a flexometer (if there is such a thing)? Or an optical deflector,
or perhaps an acoustically controlled LF oscillator? Or even a liquid
atomiser?

The pure experimentalist's odyssey is assured with this film,
because it is also pyroelectric, enabling it to be used for thermal im-

aging, heat sensing, fire detection, temperature measurement, and
doubtless other applications as yet to be conjured. The plastic film
is readily formed into complex shapes. The film is available in
thicknesses of 10 and 22 micrometre, and is already proving
valuable in medical applications.

Sadly, at £20 for 200 sq. cm. (minimum qty.) Metal Box's
piezoelectric film is at the moment a little expensive for dabbling
with, but the manufacturer sees the price coming down as its use
increases. Perhaps in the meantime, hobbyist suppliers will bulk
buy and make the film available in less costly amounts.
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Viewdata Amorphous Solar Cells

The PAT Viewdata adaptor shown here is
available for £55 ({including VAT, plus
postage) but before you reach for your che-
que book there is just one point we should
mention! Although they are in the manufac-
turer’s packing and are new and unused
they can only be purchased from J. Bull
(Electrical) Ltd., untested and without
guarantee. However, the components alone

are worth more than the cost and “if all else
fails” the Gl chips could be used for your
own design system. The unit shown in the
photo is now providing Prestel in the PE
office, following installation of a jack (£15)
by British Telecom. The equipment is
beautifully made and at the price is ob-
viously too good to miss, provided you are
ptepared to take a chance. But make up
your mind quickly as the quantity is limited.

Also from J. Bull is an excellent Amstrad
a.m/f.m. tuner head. F.M. coverage is
87-5-—108MHz at 2-5uV for 30dB signal
to noise and a.m. coverage is: m.w. 525-
1650kHz; l.w. 155-270kHz at 320uV/M.

Connections for a tuning meter, stereo
beacon and a.f.c. switch are provided. With
the addition of a 12V supply and simple
stereo amp this would make a high quality
portable radio or it could fotrm the heart of a
hi-fi system, as it was originally intended to
do in the EX222 receiver. The tuners are
new and the price is £6, including VAT plus
postage.

J. Bull {Electrical) Ltd. {Dept PE), 34-36
America Lane, Haywards Heath, Sussex
RH16 3QU. Tel: 0444 454563.

Mitsubishi Electric Corporation of Japan
has managed the successful manufacture
of an experimental 100cm? solar cell with
an energy conversion efficiency of 8:25%.
Although this may not sound like a very
exciting event, this level of efficiency is
claimed to be the world’s highest for such a
large element size.

The high performance solar cell, which
comprises one amorphous gemmanium and
two amorphous silicon layers, has an open-
circuit output of 2-24V. It is low cost, using
less than 1% of semiconductor materials as
compared with a single crystal solar cell,
and furthermore large element sizes are
possible. Exposure to the sun gradually
changes the characteristics of conventionat
cells, but does so far less with Mitsubishi’'s
cells. Production costs are also lower, since
the amorphous cell can use a cheap and
comparatively unsmooth steel plate as its
substrate.

As part of the solar cell research venture
called the “Sunshine Project” Mitsubishi is
in charge of amorphous cell development.
The project, started in 1980 by the

Japanese Agency of Industrial Science and
Technology, had targeted the objective of a
10x10cm element with an efficiency
greater than 8% by the close of 1982. This
it achieved, and now Mitsubishi is working
towards the production item.

- oo oniklBanly
Amorphous solar cell panels of Mit-
subishi Electric

Silicon News Corner

Bulletins announcing new semiconductor
devices arrive at PE daily, so it is possible
only to describe them briefly. Details of how
to obtain further information are included,
however.

United Components p Two new enhancement
mode, 400MHz power fets, UMP! &
UMP2. Operating from 25-30V, UMP| gives
SW at 110dB gain, and UMP2 gives 10W at
7dB. Almost infinite VSWR mismatch tol.

# New stackable rectangular (2 x 5mm) Le.d.
series. The high efficiency MV5X123 is
available in red and yellow and high
brightness green.

# Optically isolated gate, triac driver i.c. (6-
pin) called MCP30XX series. 120 & 240V
versions can drive up to 24VA loads. Pin
replacements for MOC3000 series.

# Data Books: GI Opto £2.50. Plessey High
Speed Data Processing £1-20, High Speed
Dividers £1:50, Consumer Devices (inc.
remote conirot) £1.-50, Telecoms £1:50, &
Linear (inc. power control) £1-50. Siliconix
FET Design cat. £1-75, Analogue Switch
£2-50, MOSpower Design cat. £2-50. United
Components, Unit 5, Wye Industrial Estate,
London Road, High Wycombe, Bucks HP11
ILH.

Rastra ® The CHI1812 module provides
Direct Connect Protective Hybrid (DCPH) in-
terface to telephone line, conforming to regula-
tions. Measures 0-66 x 2-1 x I-1 in.

®» DAC 9331-16 series comprises [6-bit
latched D to A in monolithic technology.
Features 0-0008% linearity, 2-chip construc-
tion, /P registers, low power, HI-REL 24-pin
d.i.p,, 2 & 4 quadrant multiplication, single
+15V supply. Cheap, ultra-robust commercial
device. Rastra Electronics, 275 King Street,
Hammersmith, London W6 9NF.

Ferranti » TO92 style radio receiver,
designated ZN414Z is the widely available
TREF circuit, now in alternative package.

# Motor speed controller i.c. called ZN411E
provides precise speed control for electric
power drills. On-chip shunt regulator, soft

start and reverse capability. Hall effect com

patible “Tacho™ I/P, and current limit.
Ferranti Electronics, Fields New Road, Chad-
derton, Oldham, Lancs OL9 8NP.

Siliconix B Six new additions to the VN series
power f.e.t.s offer 250W ratings, BVdss from
60-300V at 20A. These TO-3 packaged
devices have op-resistance of 0-035-0-3.
Siliconix Ltd., Morriston, Swansea SA6 6 NE.

Motorola B The marriage of the DIAC and
the TRIAC results in a bilateral switch called
the SIDAC, which conducts up to 1A when
the voltage across it exceeds 115V for the
MKIV-115, and 135V for the MKIV-135.
Housed in “*surmetic™ 50 axial lead package, it
is intended for pulse applications and fluores-
cent lamp starters. Motorola Ltd., York
House, Empire Way, Wembley, Middlesex.
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*Quiteron” Plasma Dis

In the quest for the superconducting switch
one early attempt (called the Cryotron)
achieved a switching action by way of the
transition from superconductor to normal
metal—an action that was too slow for prac-
tical application. Another attempt, a three-
terminal device invented at Argonne National
Laboratory, did show small-signal current
gain; but the most widely known
breakthrough, called the Josephson Tunnel-
Junction switch, functions with promisingly
high speed and low power.

However, IBM’s Thomas J. Watson
research centre in Yorktown Heights, New
York, has come up with a superconducting
“transistor.” The patented device is called the
“quiteron” by its inventor, Sadeg M. Faris
(shown in the photograph, holding a wafer of
experimental samples).

The quiteron has yet to be optimised, but it
is the first three-terminal superconducting
device that can both amplify and switch, con-
sequently having potential applications in
analogue and digital circuitry. Like the
familiar Josephson Junction, the quiteron is a
cryogenic device that employs superconduc-
tivity, a phenomenon occurring near absolute
zero (0 deg. K, or —273 deg. C) at which tem-
perature certain metals lose all resistance to
electrical current flow. The two devices are,
nevertheless, based on entirely different princi-
ples.

The quiteron consists of two tunnel junc-
tions formed by three thin films of supercon-
ducting materiais separated from one another
by two, even thinner, films of insulating
material. Structures of this nature have been
studied before, but the quiteron is the first to
make use of the “non-equilibrium™ supercon
ductivity phenomenon known as the “heavy
QUasiparticle-Injection Tunnelling Effect”
(pardon?). The name qu-i-t-e-ron was derived

from this.
.

The secret of Siemens’ success, where others
have failed, in combining the flatness of the
plasma display with the high intensity/resolu-
tion and colour potential of the c.r.t., is in the
fact that its plasma is not used as a source of
light, but as a source of electrons. The elec-
trons are then guided by a specially developed
grid to a conventional phosphor screen. The
flat display developed by Siemens of Munich,
West Germany, can illuminate up to 10° pixels
without compromising other parameters—as
in the past. The 14 inch plasma-discharge
panel shown in the photograph is only six cen-
timetres thick.

J

Because plasma acts as an electron source,
as opposed to the hot cathode in a conven-
tional c.r.t., this display requires a mere 4kV
for its acceleration electrode (c.r.t. requires
20k V), and so it produces virtually no X-rays.
This is a nice feature since the display will first
begin to appear in VDU applications; and

play Breakthrough

with a resolution of 3-1 dots/mm hortizontally,
and 2-5 dots/mm vertically, arbitrary
graphical images are possible. Power drain for
the entire panel is 20W, and flicker is
eliminated by a refresh frequency of 80Hz.

The display surface is perfectly flat, which
allows a good focus right into its extreme cor-
ners. Also the electron flight-path is much
shorter than in a c.r.t,, being one millimetre
between the control plate and the phosphor, so
that the natural divergence of the beam elec-
trons due to mutual electrostatic repulsion is
minimised. This improves the focal sharpness
still further.

As a VDU, the display may be driven en-
tirely digitally, each pixel being addressable on
a row-and-column basis. Pulse durations
determine illumination levels, thereby allowing
a full greyscale. But there is nothing grey
about the future of this development, which is
quite capable of invading the television market
in due course.

Irains and Boats and Planes

"What is this life if, full of care,
We have no time to stand and
stare?’'—William Henry Davies.

And what better place to stand and
stare than the South Kensington
Science Museum’s new gallery called
"“Telecommunications — A Technology
For Change,’”’ which is heavily spon-
sored for its first year of life by STC to
mark the company’s Centenary.

The public may enjoy the story of
telecommunications by way of two ad-
joining galleries. The first describes the
subject’'s chronology, whilst the
second demonstrates the technologies
that make distant communication
possible.

Life size mock-ups include the
telegraph office at Tonbridge railway
station in 1850, a ship’s radio cabin of
1910 and the radio operator’'s position

in a World War |1 Lancaster bomber.

Tape recorded reminiscences of life
in the service of cable companies
throughout the period 1920-1950 add
to the atmosphere, and working
demonstrations and computer graphics
displays illustrate aspects of modern
telecommunications techniques.
Packet switching and pulse code
modulation principles are illustrated in
this way, and a simulation of the
System X digital exchange increases
the visitor's understanding of services
we all take for granted. A purpose-
built cinema shows films produced by
STC, but for those with an itch to twid-
dle knobs there is the remote ton-
trolled camera and monitor which may
be operated by visitors. This installa-
tion oversees the museum’s entrance,
from a vantage point on the neighbour-
ing Victoria and Albert Museurm.
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PANEL METERS

A recently formed company called Martel
has been set up to manufacture and mar-
ket low cost, high quality instruments,
control modules and counter timers.

Two particularly interesting items, from
their range, are the MCM 3554/1 voltmeter
and the MCF 4544/1 frequency meter.
Both of these versatile digital panel
mounting instruments have been designed

by Martin Kent the author of many projects
published in PE.

The two instruments which are fully
assembled and calibrated have many ap-
plications including uses in multimeter,
thermometer and pH meter designs.

The voltmeter, based around the 7126
chip, has a +200mV full scale and 3 digits
(0-5in high). The frequency meter, based

around the 7224 chip, has three ranges
{2MHz, 200kHz and 20kHz) and 43 digits.
Both meters are available to PE readers
at a special offer price (valid to 31.8.83) of
£9.95 plus VAT for the voltmeter and
£19.95 plus VAT for the frequency meter.
Data sheets are supplied with both devices.
Martel Instruments Limited, Knight
House, Foxhill Road, Southminster, Essex.

PRINTERS

Two new printers have just been launched
by Oric Products and Crofton Electronics.
The Oric unit which is the first peripheral for
the Oric 1 is a colour system with an inter-

nal power supply and a standard Centronics
interface. The printer is priced at £169.95.
The second unit is the AMD printer
which is similar to the Epson having the
Graftrax plus facility and is a 80 column,
tractor feed machine with a paraliel Cen-

Crofton are offering the
machine at a special launch price of
£311.00 plus VAT and £7-50 carriage.

Crofton Electronics Ltd., 35 Grosvenor
Road, Twickenham, Middlesex.

tronics port.

and Finally...

recently formed Irlsh Amateur
Computer Club is seeking to add to its
throng of 70+ members, with a par-
ticular desire to enrol more "'hardware
specialists’’. The IACC currently meets
at least once a month in the Power's
Hotel, Dublin (second Sunday of each
month 10am to 2pm). Members receive
regular bulletins and newsletters, and
enjoy a good range of benefits and
events. Sub-groups are envisaged,
concentrating on specific tasks, topics
and brands of computer.
For further details contact: Nigel
Carey, 166 McKee Avenue, Finglas
East, Dublin 11.

Eoumdowmn ...

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott.

1BM User Show July 12—-14. Wembley. O

Internoise (noise control conf.) July 13—15. A7

BAEC Amateur Electronics July 16-24. Shelter, Esplanade, Penarth,
S. Glamorgan. B9

Laboratory Edinburgh July 18-20. University. E

Star '83 Aerospace July 21-24. RAF Greenham Common. Z1

Acorn Exhibition Aug. 25-28. Cunard Int. Hotel, Hammersmith, Lon-
don. J3

BARTAG Rally (radio teleprinter) Aug. 29. Sandown Park, Esher,
Surrey. E2

Light Aviation Show Sept. 1-3. Cranfield Institute, Bedfordshire. Z 1
Electro West Sept. 6-8. Bristol Exhibition Centre. Q

CAST (Cable And Satellite Television) Sept. 11—-14. NEC. F5

Weldex Sept. 12-16. NEC B/ham. |

Testmex Sept. 13—-15. Grosvenor House, Park Lane, London. E

Home Entertainment Spectacular Sept. 17-25. Olympia. 12
Peterborough R & ES Mobile Rally Sept. 18. Wirrina Stadium, Bishops
Rd., Peterborough. L2

Personal Computer World Show Sept. 28—Oct. 2. London. M
Laboratory London Oct. 12-14. Barbican Centre. E

Drives/Motors/Controls Oct. 12—14. Leeds University. E
Computer Graphics Oct. 18~20. Wembley. O

PARC (computers in architecture, conf.) Oct. 18-20.Wembley. O
International Business Show Oct. 18-26. NEC. T

Business Efficiency Exhibition Oct. 22-26. Earls Court, London. Z
Electronics Hobbies Fair Oct. 27-30. Alex Pavilion, London. Z 1
Electronic Displays Nov. 1-3. Kensington Ex. Centre, London. D4
Brainwave (computing/video) Nov. 4-6. NEC Birmingham, G2
Compec Nov. 15-18. Olympia, London. Z1

Northern Computer Fair Nov. 24-26. Belle Vue, Manchester. Z 1
Intron Nov. 22-24. RDS Hall, Dublin. V
Automatic Testing/Test/Instruments. Dec.
Brighton. D4

AT  Institute of Acoustics £ 031-225 2143

B9 Cyril Bogod, British Am. Elect. Club ¢ 0222 707813
D4  Network { 02802 5226

E Evan Steadman ¢ 0799 22612

E2  BARTG 89 Linden Gdns., Enfield, Middx.
F5  Cable & Satellite # 01-487 4937

G2  Clapp & Poliak £ 01-747 3131

| Industrial Trade Fairs ¢ 021 705 6707

12 Alan Taylor § 01-486 1951

13 Computer Marketplace ¢ 01-930 1612

L2 D. T. Wilson, 4 Conway Ave., Peterborough
M Montbuild £ 01-486 1951

(o] Online { 09274 28211

Q Exhibitions for Industry £ 08833 4371

T

v

z

z

13-15. Metropole,

Trident £ 08224671

SDL Exhibitions { Dublin 763 871

BETA Exhibitions { 01-405 6233
1 IPC Exhibitions ¢ 01-643 8040
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COMPAGT DISG SYSTEMS

This year’'s Spring Trade Shows saw the arrival of the audio compact disc
(CD), the revolution in recorded sound. Since its launch back in March of
this year every major record company has announced that it will
enthusiastically support the CD format.

It is estimated that over 1000 titles will be
available by the end of the year and most of
these will be made in Hanover, West Ger-
many by PolyGram but plans are already
underway by two UK manufacturing com-
panies to establish CD pressing plants in
this country.

The Fisher AD800

The real breakthrough with CD has been
that both the hardware and software
producers worldwide have accepted the
format originally developed jointly by Sony
and Philips as the world standard with over
30 manufacturers now licensed.

Although at around £500 the systems
are expensive many retailers believe the
sales of CD units will be followed by an
increase in speaker and amplifier sales
because many people will prefer to buy
their new systems from scratch.

For this reason Philips have produced a
‘flat membrane” range of speakers which
they have designed for use with CD. The
company say the new speakers reduce
distortion and improve the overall sound
quality when compared to normal speakers
on both CD and conventional systems.

Another manufacturer following this line
of thought is Pioneer who have updated
their HPM series of speakers with power
capabilities ranging from 90W to 240W.

Included in the wide range of models on
show were the Fisher AD800, the Marantz
CD-73 and the Hitachi DA100.

The Fisher ADB00O model is fitted with a
detachable storage unit which can hold up

The Marantz CD-73

to five discs and enables the AD80QO to fit a
19in. rack system. Once the disc is placed
in the holder it is automatically taken into
the unit and the front loading door closed.
The ADBOO allows easy selection search
of 16 tracks in any sequence and touch
controls include fast forward, reverse/play/
pause and stop. Priced at £479-95 inc.
VAT the ADBOO comes complete with the
ADP105 CD storage unit.

The Marantz CD-73 system is a drawer
loading unit which can be programmed to
play track selections in any order, to skip
specific tracks or to repeat them. The
CD-73 is priced at £559-90 including VAT.

The Hitachi DA100 also has random
programming and skip features and in-
cludes a disc scan facility which when used
will give a brief sample of the current disc
program and then advances to a point 30
seconds ahead on the disc and plays
another brief sample. The DA100 is priced
at around £500.

The Hitachi DA100

SORD GAMES

The home computer market abounds
with versatile machines competing for
our custom and the M5 is no exception.
Manufactured by Sord of Japan and
marketed in the UK by Computer
Games Ltd its graphic capabilities will
undoubtedly be the main selling point.
With sixteen colours available the user
will be able to create impressive anima-
tions from scratch or by using a pre-
programmed cassette. With a BASIC 1
manual, p.s.u., connecting leads and
two game cassette the M5 will retail at
around £190 inc VAT.

Interestingly, ‘joypads’ will also be
available—the joy ’‘stick’ being
replaced by a rather large button which
when pressed at the relevant point on
its circumference will transfer that
directional information.

Also from CGL are a range of chess
computer games including the Pocket
Micro with a folding board. Players will
be able to interrupt a game at any
stage, pack it away and re-start at a
later date. This feature will make the
game unique, it will retai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>