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FIRNÍELL 1kWAUTOR,4N61NG POWER SUPPLIES 

Compact, lightweight and efficient switch mode power Ten turn voltage and current controls 
supplies 

For bench or rack mounting in manual or systems 
applications 

Fast remote programming speed 

Autoranging output 

Constant voltage, constant current 

Operating modes: 

Local or bus control 

Remote programming 

Remote sensing 

Auto parallel 

Auto series 

Auto tracking 

Digital display of voltage current over voltage setting and 
status flags 

Bar graph indication of voltage: current capacity 

Front panel adjustable over voltage limit 

Front panel output enable switch 

Current monitoring output 

option provides: 

Bus control of voltage and current 

Bus measurement of voltage and current 

Clear LED indication of bus control, listen, talk SRQ 

The Programmable A P Series 

Get all the details from the colour brochure. Send for your copy now to: Farnell 
FARNELL JNSTRUMEN T S LIMITED WETHERBY WEST YORKSHIRE LS22 4DH ENGLAND TEL. (0937) 61961 TELEX 557 

CIRCLE 1 FOR FURTHER INFORMATION 



Two Great Ideas 
From A.B.I. 

NUMBER 1 

* OUR UNIQUE DIGITAL IC TESTER WILL 
TEST OVER 1000 DEVICES FROM TTL, 
CMOS, MEMORY AND INTERFACE 
FAMILIES. 

* SIMPLE KEYPAD OPERATION MEANS NO 
NO COMPLEX PROGRAMMING OR SETTING 
UP. 

* "CHIP -SEARCH" FEATURE ALLOWS 
IDENTIFICATION OF UNKNOWN, 
UNMARKED OR HOUSE CODED DEVICES. 

* PRICES FROM £573.00. 

The A.B.I. Digital IC Tester 

SEE US ON 
STAND 446 AT THE 
ALL ELECTRONICS 
SHOW, OLYMPIA 

APRIL 30, 
MAY 1,2 FOR 
THE LAUNCH 
OF THIS NEW 

PRODUCT 

NUMBER 2 

* 16 CHANNELS, 10 MHZ. 

* EXTERNAL OR INTERNAL CLOCK WITH 
TWO QUALIFIER INPUTS. 

* 16 BIT TRUE/FALSE LEVEL/EDGE 
TRIGGER PATTERN SELECTION. 

* VARIABLE TRIGGER POSITION. 

* STATE (HEXADECIMAL) AND TIMING 
DISPLAY MODES. 

* PRICE, COMPLETE WITH ALL PROBES AND 
CLIPS - £439.00. 

The A.B.I. 16 Channel Logic Analyser 
A.B.I. ELECTRONICS LTD., 
UNIT 21, 
ALDHAM INDUSTRIAL ESTATE, 
WOMBWELL, 
BARNSLEY, 
SOUTH YORKSHIRE S73 81IA 

TELEPHONE: 
(0226) 751639 

TELEX: 
547376 CEAG G (FOR A.B.I.) 
CIRCLE 72 FOR FURTHER DETAILS. 
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Printer buffer 

by M. Catherwood 
General-purpose 

computer board can be 
programmed to hold text 
for printing so that your 
microcomputer can be 
freed for other tasks. 

37 
Electronic altimeter 

by Frank Ogden 
Design uses pressure 
transducer to act as 

vertical speed indicator 
as well as altimeter. 

A rigorous discussion of 
failure modes with 

suggestions for avoidance 
tactics, in two parts. 

63 
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43 - a new analysis 
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format 

by J.R. Watkinson 
This installment in our 
Compact Disc series is 
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correction. 

31 
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by R.E. Young 

Third in an eight -part 
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strengths of Britain's 
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contact strips is avoided 
by sensing reflected light 

from bromide surface. 
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Third and final article 
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Front cover shows 
John Linsley Hood's 
automatic enlarger 
timer, featured on 
page 45. Cover design 
by Phil Brooker; 
photography by 
Kenneth Crook. 

NEXT MONTH 
David Stonebanks shows 
how to improve 
performance of cassette 
recorders with the BBC 
micro and details an 
alternative method. 
Design for a video 
camera and computer 
interface stores eight 
picture elements from 
each scan line at a time, 
reducing the time for 
storing a picture by a 
factor of eight. 

High-performance helical 
antenna covers the whole 
70cm amateur band 
though it can be readily 
adapted for other bands. 
Using easy -to -obtain 
parts, it forgives minor 
inaccuracies and gives 
true circular polarization. 

Circuit ideas include 
automatic inverter switch - 
on, easy -to -read 
hexadecimal display, and 
over -current trip circuit. 
Current issue price 85p, back issues (it 
available) £ 1.06, at Retail and Trade 
Counter, Units 1 & 2, Bankside Industrial 
Centre, Hopton Street, London SEI, Tel. 
01-928 3567. Available on microfilm - 
please contact editor. 
By post, current issue £ 1.30, back issues 
(i f available) £ 1.40, order and payments to 
HEY Sundry Sales Dept., Quadrant House, 
The Quadrant, Sutton, Surrey SM2 5AS. 
Tel.: 01-6613378. 
Editorial & Advertising offices: 
Quadrant House, The Quadrant. Sutton, 
Surrey SM2 5AS. 
Telephones: Editorial 01-6613614. 

Advertising 01-6613130. 
Telex: 892084 BISPRS G (EEP) 
Facsimile: 01-6612071 (Groups ll & Ill) 
Beeline (300 baud): 01-6618978 
(Type EWW to start, NNNN to end). 
Subscription rates: 1 years £15 UK and 

£19 outside UK. 
Student rates: 1 year £ 10 UK and £ 12.70 
outside UK. 
Distribution: Quadrant House, The 
Quadrant, Sutton, SurreySM25AS. 
Telephone 01-6613248. 
Subscriptions: Oakfield House, 
Perrymount Road, Haywards Heath, 
Sussex RH 16 3DH. Telephone: 04444 
59188. Please notify a change of address. 
USA: S49.40 surface mail, $102.60 
airmail. Business Press International 
(USA). Subscriptions Office, 205 E. 42nd 
Street, NY 10017. 
USA mailing agents: Expediters of the 
Printed World Ltd, 527 Madison Avenue, 
Suite 1217, New York, NY 10022, 2nd class 
postage paid at New York. 
e Business Press International Ltd 1985. 
ISSN 0043 6062. 
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01-208 1177 TF:CHNOMATIC LTI 01-208 1177 
BBC Micro Computer System 
BBC Computer & Econet Referral Centre 
BBC Computers: 
Model B: £299 (a) B+DFS: £346 (a) 
Model B+Econet: £335 (a) B+Econet+DFS £399 (a) 
ACORN 10 Mbyte Hard Disc £1300 (a) 
ACORN 2nd Processors: 6502: £175 (a) Z80: £352 (a) 
TORCH UNICORN: Z80 Card: £275 (a) Z80 Disc Pack: £650 (a) 
UNICOMM Communications Package: £159 (b) 
20 Mbyte Hard Disc+400K Floppy: £1950 (a) 
We stock the full range of ACORN hardware and firmware and a very wide 
range of other peripherals and firmware for the BBC. For detailed specifications 
and pricing please send for our leaflet. 

PRINTERS 
EPSON: RX8OT £210 (a); RX8OFT £220 (a); RX100 £345 (a); 
FX80 £315 (a); FX100 £430 (a); KAGA TAXAN: KP810 £255 (a); 
KP910 £359 (a) BROTHER: HR15 £340 (a); JUKI 6100 £340 (a). 
GRAPHICS PLOTTER WORKSTATION Complete £490 (a) 
Basic Plotter £270 (a); HI-Plotter £399 (a) 

ACCESSORIES 
EPSON Serial Interface: 8143 £28 (b); 8148 with 2K buffer £57 (b). 
EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust Cover £4.50 (d) 
EPSON Ribbons: MX/RX/FX80 £5.00; MX/RX/FX100 £10 (d). 
JUKI: Serial Interface £65 (c); Tractor Attach, £99 (a); Sheet Feeder £182 (a); Ribbon £2.50 (a) 
BROTHER HR15: Sheet Feeder £199; Ribbons - Carbonor Nylon £4.50; Multistrike £5.50 (d); 
2000 Sheets Fanfold with extra fine perf. 9.5in. - £13.50; 14.5in. £18.50 (b). 
BBC Parallel Lead £8; Serial Lead £7 (d). 

BT Approved Modems 
MIRACLE WS2000: 
The ultimate world standard modem covering all common 
BELL and CCITT standards up to 1200 Baud. Allows 
communication with virtually any computer system in the 
world. The optional AUTO DIAL and AUTO ANSWER boards 
enhance the considerable facilities already provided on the 
modem. Mains powered. £129 (c) Auto Dial Board/Auto 
Answer Board £30 (d) each (awaiting BABT approval). 
Software lead £4.50 
TELEMOD 2: 
Complies with CCITT V23 1200/75 Duplex and 1200/1200 
half Duplex standards that allow communications with 
VIEWDATA services like PRESTEL, MICRONET etc. as well 
as user to user communications. Mains powered. £62 (b) 
BUZZBOX: 
This pocket sized modem complies with V21 300/300 Baud 
and provides an ideal solution for communications between 
users, with main frame computers and bulletin boards at a 
very economic cost. Battery or mains operated. £52 (c) 
Mains Adaptor £8 (d) BBC to Modem data lead £7 

ATTENTION 
All prices in this double page advertisment are 

subject to change without notice. 
ALL PRICES EXCLUDE VAT 

Please add carriage 50o unless 
indicated as follows: 

la) £8 (b) £2.50 lc) £1.50 Id) £1.00 

ACORN IEEE INTERFACE 
A full implementation of the IEEE -488 standard, pro- 
viding computer control of compatible scientific & 
technical equipment, at a lower price than other sys- 
tems. Typical applications are in experimental work 
in academic and industrial laboratories. The inter- 
face can support a network of up to 14 other compati- 
ble devices, and would typically link several items of 
test equipment allowing them to run with the opti- 
mum of efficiency. The IEEE Filing System ROM is 
supplied £282 

SOFTY II 

This low cost intelligent 
eprom programmer can 
program 2716, 2516, 
2532, 2732, and with an 
adaptor, 2564 and 2764. 
Displays 512 byte page on 
TV - has a serial and par- 
allel I/O routines. Can be 
used as an emulator, cas- 
sette interface. 
Softy II £195.00(b) 
Adaptor for 2764/ 
2564 £25.00 

DISC DRIVES 
These drives, fitted with high quality JAPANESE mechanisms are supplied in attractive steel 
cases painted in BBC colour. The drives are fully Shuggart A4000 compatible. All versions of 
drives are offered with or without integral power supplies. Power supplies for dual drives are of 
switch mode type and generously rated. All drives come complete with data & power cables, 
manual and BBC formatting disc. 

Single Drives: 
1 x 100K 40T SS: TS100 £85 (b); PS100 with psu £125 (b) 
1X400K 80/40T DS: TS400 £125 (b); PS400 with psu £149 (b) 
Dual Drives 
Stacked Version: 
2X 100K 40T SS: TD200 £175 (a); PD200 with psu £200 (a) 
2x400K 80/40 DS: TD800 £275 (a); PD800 with psu £300 (a) 
Plinth Version: 
2X100K 401 SS: TD200P £195 (a); PD200P with psu £220 (a) 
2X400K 80T DS: TD800P £295 (a); PD800P with psu £315 (a) 

Authorised Distributor 
Data Recording Products 

Industry Standard floppy discs with a lifetime guarantee Discs in packs of 10 

40 Track SS DD 
80 Track SS DD 

£15 (c) 
£22 (c) 

40 Track DS DD £18 (c) 
80 Track DS DD £24 (c) 

DRIVE ACCESSORIES 
FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs ensures continued 
optimum performance of the drives. £14.50 (c) 

Single Disc Cable £6 (d) 
10 Disc Library Case £1.80 (d) 
30/40 Disc Lockable Box £14 (c) 

Dual Disc Cable £8.50 (d) 
30 Disc Storage Box £6 (c) 
100 Disc Lockable Box £19 (c) 

MONITORS 
MICROVITEC 14in. & 20in RGB 

1431 Std Res £165 (a); 1431 Ap std Res PAL/Audio £205 (a); 
1451 Med Res £240 (a); 1441 Hi Res £389 (a); 

2030CS Std Red £380 (a); 2040CS Hi Res £685 (a) 
Plinth for 14in. Monitors £8.50. 

Microvitec Monitors with TTL/Linear Inputs also available. 

KAGA TAXAN 12ín. RGB 
Vision II Hi Res £225 (a); Vision Ill Super Hi Res £325 (a) 

Green Screens; KAGA 12G £99 (a); SANYO DM811 112CX £90 (a); 
Swivel Stand for Kaga Green £21 (c) 

BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d) 
SANYO CD 3125 NB 14in. RGB Std Res £169 (a) 

UV ERASERS 
UV1T Eraser with built-in timer and mains indicator. 
Built-in safety interlock to avoid accidental exposure 
to the harmful UV rays. 
It can handle up to 5 eproms at a time with an average 
erasing time of about 20 mins. £59 + £2 p&p. 
UN/1 as above but without the timer. £47 + £2 p&p. 

'For Industrial Users, we offer UV140 & UV141 era- 
sers with handling capacity of 14 eproms. UV141 has 

a built in timer. Both offer full built in safety features 
UV140 £61, UV141 £79, p&p £2.50. 

PRINTER BUFFER 
This printer sharer/buffer provides a simple way to 
upgrade a multiple computer system by providing 
greater utilisation of available resources. The buffer 
offers a storage of 64K. Data from three computers 
can be loaded into the buffer which will continue 
accepting data until it is full. The buffer will automati- 
cally switch from one computer to next as soon as 
that computer has dumped all its data. The computer 
then is available for other uses. LED bargraph indi- 
cates memory usage. Simple push button control 
provides. REPEAT, PAUSE and RESET functions. 
Integral power supply. £245 (a). 

Cable set £30. 

CONNECTOR SYSTEMS 

I.D. CONNECTORS 
(Spoedblock Type) 

No of Header Recep. Edge 
ways Plug acre Conn. 

10 Sop p 120p 
20 145p 125p /95p 
26 175p 150p 240p 
34 200p 160p 320p 
40 220p 190p 340p 
50 235p 200p 390p 

INDUSTRIAL PROGRAMMER 
EP8000. 
This CPU controlled Emulator Programmer is a pow- 
erful tool for both Eprom programming and develop- 
ment work. EP8000 can emulate and program all 
eproms up to 8Kx8 bytes, can be used as stand 
alone unit for editing and duplicating EPROMS, as a 

slave programmer or as an eprom emulator £695(a) 

D CONNECTORS 
No of Ways 

9 
MALE: 
Ang Pins 120 

15 

180 

25 

230 

37 

350 
Solder 60 85 125 170 
IDC 175.275 325 
FEMALE: 
St Pin 100 140 210 380 
Ang Pins 160 210 275 440 
Solder 90 130 195 290 
IDC 195 325 375 
St Hood 90 95 100 120 
Screw 130 150 175 
Lock 

TEXTOOL ZIF 
SOCKETS 24 pin f5.75 
2e -pin fß.00 40 -pm £9.75 

EDGE 

CONNECTORS 
0r 0156 

2 6 -way Icommodorel - 300p 
2 < 10.way 150p - 
2 x 12 -way Ivic 201 - 350p 
2 x 18 -way - 140p 
2 x 23 -way IZx811 175p 220p 
2 z 25 -way 225p 220p 
2 x 28 -way (Spectrum) 200p - 
2 x 36.way 250p - 
I x 43.way 260p - 
2 x 22 -way 190p - 
2 x 43 -way 395p - 
1 x 77 way 400p 500p 
2x50-way(S100conn) 600p - 

EURO CONNECTORS 
DIN 41612 
2 x 32 way St Pin 
2 x 32 way Ang Pin 
3 x 32 way St Pin 
3 X 32 way Ang Pin 
IDC Skt A + B 
IDC Skt A + C 

230p 275p 
275p 320p 
260p 300p 
3p 400p 
425p 
425p 

For 2 x 32 way please specify 
spacing (A + B, A + C). 

AMPHENOL 
CONNECTORS 

36 way plug Centronics 
(solder 500p (IDC) 475p 
36 way skt Centronics 
(solder) 550p (IOC) 500p 

TELEPHONE 
CONNECTORS 

4 -way plug 110p 
6 -way plug 180p 
6 -way n ang.skt 160p 

24 way plug IEEE (solder) 
475p (IDC) 475p 
24 way skt IEEE (solder) 
500p (IDC) 500p 

Flexible cable 
4 -way 50p/m 
6 -way ...72p/m 

PCB Mtg Skt Ang Pin 
24 way 700p 36 way 750p RIBBON CABLE 

(grey/metre) 
10 -way 40p 34 -way 160p 

GENDER CHANGERS 
25 way D type 16 -way 60p 40 -way 

20 -way 85p 50 -way 
180p 
200p 

26 -way 120p 64 -way 280p 
Male to Male ... 
Male to Female 
Female to Female 

£10 
£ 10 
£10 DIL HEADERS 

Solder IDC 
14 pin 40p 100p 

RS 232 JUMPERS 16 pin 50p í10p 
(25 way DI 18 pin 60p - 

24" Single end Male 
24" Single end Female 
24" Female Female 

[5.00 
f5.25 

C10.00 

20 pin 75p 

24 pin 100p 150p 
24" Male Male £9.50 28 pin 200p 
24" Male Female £9.50 

40 pin 200p 225p 

DIL SWITCHES MISC CONNS 
4 -way 90p 6 -way 105p 21 pin Scarf Connector 200p 
8 -way 120p 10 -way 150p 8 pin Video Connector 200p 

TECHNOLINE VIEWDATA SYSTEM. TEL: 01-4521500 
Using 'Preste)' type protowls. For information 
& orders - evenings and weekends. 



74 SERIES 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7439 
7440 
7441 
7442A 
7443A 
7444 
7445 
7446A 
7447A 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7483A 
7484A 
7485 
7486 
7489 
74904 
7491 
7492A 
7493A 
7494 
7495A 
7496 
7497 
74100 
74107 
74109 
74110 
74111 
74116 
74118 
74119 
74120 
74721 
74122 
74123 
74125 
74126 
74128 
74132 
74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
741515 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74178 
74179 
74180 
74181 
74182 
74184 
74185A 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
7474221 
74251 
74259 
74265 

74273 
74276 
74278 
74279 
74283 
74742 
74290 
74293 
74298 
74351 
74365A 
74366A 
74367A 
74368A 
74376 
74390 
74393 
74490 

2.00 
1.40 
1.70 
0.90 
1.05 
3.20 
0.90 
0.90 
1.80 
2.00 
0.80 
0.80 
0.80 
0.70 
1.60 
1.10 
1.20 
1.40 

74 LS SERIES 

74LS00 
74LS01 
74LS02 
74LS03 
74LSO4 
74LS05 
74LS08 
74LS09 
74LS10 
74L511 
74LS12 
741.513 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74L524 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74L538 
74LS40 
74LS42 
74LS43 
74LS47 
74LS48 
74LS51 
74LS54 
74LS55 
74LS735 
74LS74A 
74LS75 
747.5764 
74LS78 
74LS83A 
74LS85 
74L586 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95B 
74LS96 
74LS107 
74LS 109 
74LS 112 

74LÁ113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74L5138 
741$139 
74(.5145 
74L5147 
74LS148 
74LS151 
74LÁ152 
741.5153 
7415154 
74LS155 
74LS156 
74LS157 
74LS158 

0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.34 
0.50 
0.24 
0.24 
0.24 
0.24 
0.50 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.50 
1.50 
0.80 
0.90 
0.24 
0.24 
0.24 
0.30 
0.35 
0.45 
0.36 
0.42 
0.70 
0.75 
0.35 
0.48 
0.90 
0.35 
0.54 
0.75 
0.90 
0.40 
0.40 
0.45 
0.45 
0.45 
0.70 
0.80 
1.40 
0.50 
0.50 
0.65 
0.50 
0.45 
0.55 
0.55 
0.95 
1.75 
1.40 

0.615 

2.00 
0.65 
1.60 
0.65 
0.65 
0.50 
0.65 

74LS1604 0.65 
74LS161A 0.75 
74LS162A 0.75 
74LS163A 0.75 
74LS164 0.75 
74LS165A 1.10 
74LS166A 1.50 
74LS168 1.30 
74LS169 1.00 
74LS170 1.40 
74LS1735 1.00 
74LS174 0.75 
74LS175 0.75 
74LS181 2.00 
74LS183 1.90 
74LÁ190 0.75 
74LS191 0.75 
74LS192 0.80 
74LS193 0.80 
74LS194A 0.75 
74LS195A 0.75 
74LS196 0.80 
74L5197 0.80 
74LS221 1.00 
741$240 0.80 
74LS241 0.80 
74LS242 0.90 
74LS243 0.90 
74LS244 0.80 
74LS245 1.00 
74LÁ247 1.10 
74LS248 1.10 
74LS249 1.10 
74LS251 0.75 
74L5253 0.75 
74LS256 0.90 
74LS2457A0.76 
74L52584 0.70 
74LS259 1.20 
74LS260 0.75 
74L5261 1.20 

74LS273 1.25 
74LS279 0.70 
74LS280 1.90 
74LS283 0.80 
74LS290 0.80 
741$292 9.00 
74LS293 0.80 
74LS295 1.40 
74LS297 9.00 
74LS298 1.00 
74LS299 2.20 
74LS321 3.70 
74LS322A 3.90 
74L5323 3.00 
74LS324 3.20 
74LS348 2.00 
74L5352 1.20 
74LS353 1.20 
74LS356 2.10 
74LS363 1.80 
74LS364 1.80 
74LS365 0.50 
74LS366 0.50 
74LS367 0.52 
74LS368 0.50 
74LS373 0.90 
74L5374 0.90 
74LS375 0.75 
741$377 1.40 

741_0378 0.95 
741.0379 1.40 
74LS381 4.50 
74LS390 0.60 
74LS393 0.95 
74LS3956 0.60 
74LS399 1.00 
74LS445 1.80 
74LS465 1.20 
74L5467 1.20 
74L5490 1.50 
74LS540 1.00 
74LS541 1.00 
741$608 7.00 
74LS610 19.00 
74LS612 19.00 
74LS624 3.50 
74LS626 2.25 
74LS628 2.25 
741.0629 1.40 
74LS640 3.00 
74LS640-1 3.00 
74LS641 2.00 
74LS642 2.50 
74LS642- 1 3.00 
74LS643 250 
74LS643- 1 3.00 
74LS644 3.50 
74LS645 2.00 
741.045-1 4.00 
74LS668 0.90 
74LS669 0.90 
74LS670 1.80 
74LS682 2.50 
74LS684 3.50 
74LS687 3.50 
74LS688 5.50 
74LS783 21.00 

74S SERIES 

74000 
74002 
74SO4 
74505 
74508 
74510 
74511 
74520 
74522 
74530 
74532 
74S37 
74538 
74S40 
74451 
74564 
74574 
74585 
74S86 
745112 
740113 
740114 
745124 
74S132 
745133 
744138 
74S139 
744140 
745151 
740153 
745157 
745158 
740163 
745169 
745174 
745175 
740188 
745189 
745194 
745195 
740196 
745200 
745201 
740225 
745240 
745241 
74S244 
745251 
745257 
745258 
74S260 
74S261 
745283 
740287 
740288 
74S289 
74S299 
745373 
740374 
74S387 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.75 
0.50 
1.00 
0.50 
0.60 
0.60 
0.75 
0.50 
0.45 
0.45 
0.75 
4.50 
1.00 
1.50 
1.20 
1.20 
5.50 
1.00 
0.60 
1.80 
1.80 
1.00 
1.50 
1.50 
2.10 
2.00 
4.00 
7.00 
3.00 
3.20 
1.80 
2.25 
3.00 
3.00 
3.50 
4.50 
3.20 
5.20 
4.00 
4.00 
5.00 
2.50 
2.50 
2.50 
1.00 
3.00 
2.70 
2.25 
2.00 
2.25 
5.50 
4.00 
4.00 
2.25 

74C SERIES 

74000 0.70 
74004 0.50/ 

4069 
74008 0.70 
74C10 0.70 
74C14 0.50/ 

40106 4584 
74020 0.70 
74C32 1.00 
74C42 1.50 
74048 1.50 
74C73 1.00 
74C74 1.20 
74076 1.00 
74C83 2.00 
74C85 2.25 
74C860.50/40/ 

70 4507 
74C90 1.90 
74C93 1.50 
74C95 1.60 
74C107 1.00 
740150 5.00 
74C151 2.00 
74C157 2.50 
740160 1.80 
740161 1.80 
740162 1.80 
740163 1.80 
74C173 1.00/ 

4076 
740174 1.50 
74C175 1.50 
74C192 1.50 
74C193 1.50 
74C194 1.50 
74C195 1.50 
740221 2.50 
74C244 2.00 
74C245 2.25 
74C373 2.25 
74C374 2.25 
74C902 1.20 
74C911 9.00 
74C912 4.50 
740922 6.00 
74C923 6.50 
74C925 6.50 
74C928 7.50 

74 AL5 SERIES 

745L500 0.45 
74ALS02 0.45 
74ALSO4 0.50 
74ALS08 0.50 
74ALS10 0.45 
74ALS20 0.45 
74ALS32 0.45 
74ALS74 0.70 
74ALS138 1.50 
74ALS139 1.50 
74ALS244 4.00 
74ALS245 4.75 
74ALS573 2.60 
74ALS574 4.50 
74ALS580 2.60 

4000 SERIES 

0p1 

4006 
4007 

400908 

4010 
4011 

4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
022 
4023 
4024 
4025 
4026 
4027 
4028 
40/9 
4030 
4031 
4032 
033 
4034 
4035 
4036 
4037 
4035 
039 
4040 
4041 
4042 

40444044 

045 
046 
4047 
4048 

4049 
4050 
4051 
4052 
4053 
4054 
4055 
056 
059 
1060 
4063 
4086 
4067 
4088 
4069 

4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 

4.2 
4085 
4086 
4089 

4óéi 
4095 

6 

7 
409B 
47,99 

0.20 
0.24 
0.25 
0.70 
0.25 
0.80 
0.45 
a.eu 
0.24 
0.35 
4.30 
0.50 
0.10 
0.35 
065 
0.50 
0.50 
011 
0.50 
070 
0.30 
044 
0.24 
0.90 
0.0 
0.40 
0.75 
0.35 
1.25 
1.00 
1.25 

2.50 
0.70 
2.40 
1.10 

1.00 
2.50 
0.80 
0.55 
0.50 
0.80 
0.0 
1.80 
0.60 
080 
0.55 
0.35 
035 
0.66 
0.0a 
0.410 

0.80 
0.80 
0.85 
4.00 
0.70 
0.46 
0.40 
2.30 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.55 
0.25 
0.25 
0.21 
0.23 
040 
075 
1.30 
0.95 
0.50 
0.90 
0.90 
2.70 
o>s 
a40 
0 I6 

4502 
4503 
4504 
4505 
4506 
4507 
4508 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4526 
4527 
4528 
45294 

4532 
4534 
4536 
4538 
4539 
4541 
4543 
á55l 

553 
4555 
4556 
4557 
4560 
4566 
4568 
4509 
4572 
4583 
4584 
4585 
4724 
14411 

14412 
6006 

14419 
14490 
14495 
14500 
14599 
22100 
22101 
22102 
40014 
40085 
40097 
40190 
40100 
40101 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
40109 
40114 
40114 
40197 
40163 
40173 
40174 

40175 
40292 
40193 
40194 
40244 
40245 
40257 
40373 
40374 
90C95 
00097 
BOC9B 

0.55 
0.30 
0.95 
3.60 
090 
0.35 
1.20 
0.55 
0.55 
0.55 
1.50 
1.10 

1.10 

055 
2.20 
0.48 
032 
0.60 
1.15 

0.40 
070 
0.40 
0.65 
100 0 7 
0.65 
3.50 
2.40 
0.75 
075 

0.)0 
1.00 
260 
038 
0.50 
2.40 
140 
1.40 
2.40 
1.70 
0,45 
0.90 
0.65 
0.60 
1.0 
9.00 
7.50 
300 
2.60 
420 

4.50 
660 
2.00 
2.50 

7.00 
7.013 

048 
120 

0.30 
0.40 
114 
1.25 

1.50 
2.00 

1.20 
1.40 

0.55 
o.sá 
3.20 
1.20 
2.25 
2.25 
1.50 
1.00 
1.00 
100 
100 
1.00 
1.00 
1.00 
1.50 
1.50 
1.60 
110 
110 
075 
0-75 
0.75 

DISPLAYS 

FND357 1.00 
FND500/ 
TIL730 1.00 
FND507/ 
TIL729 1.00 
MAN74/ 
DL704 1.00 
M4N71 / 
0L707 1.00 
MAN3640 1.75 
MAN4640 2.00 
MAN6610 2.00 
NS65881 5.70 
TIL311 6.50 
TIL729 1.00 
TIL730 1.00 
MAN8910 1.50 
MAN8940 2.50 

DISPLAY 
DRIVERS 

9368 
9370 
LM3914 
LM3915 
LM3916 
UDN6118 
UDN6184 

ULN2003 
ULN2004 
ULN2068 
111.921302 

ULN2803 
ULN2804 
75491 
75492 

4.50 
4.50 
3.50 
3.50 
3.50 
3.20 
3.20 
0.90 
0.90 
2.90 
1.90 
1.80 
1.90 

0.70 
0.70 

OTHERS 

2N5777 
Bpx25 
BPW21 
OCP71 
ORP12 
ORP60 
ORP61 

SFH205 
1IL32 
TIL78 

TIL 31B 
TIL 81 

111.100 

0.50 
1.80 

2.80 
1.80 

1.20 
1.20 
1.20 
1.00 

0.55 
8.55 
1.20 
1.20 
075 

LINEAR ICs 
407581 12.00 

ADC0808 1110 
831791000 2500 
AN103 2.00 
AY -1-5050 1.00 
AY -31350 3.50 
AV -3.8010 4.50 
47-3-8910 4.00 
AY -38912 5.00 
CA30194 1.00 
CA30284 110 
CA3046 0.70 
C43059 3.25 
CA3080 3.50 
CA3080E eta 
CA3086 0.60 
C43089E 210 
CA309040 3.75 
CA3130E U.0 
CA31301 1.20 
CA3140E 065 
CA31401 140 
CA31u 2.25 
CA3160E 0.90 
CA3161E 200 
CA3162E 8.00 
C63155E 2.70 
CA3240E 1.50 
CA32800 270 
CAD7002 12.10 
07002 6.00 
DAC1408.8 3.00 

DÁCÖ888 ].8Ó 
00308 3.00 
941366 1.90 
ICL7106 6.75 
ICL7811 015 
1CL76500 4.00 
ICL760 250 
018038 4.00 
01.1721613 22.00 
ICM7217 7.50 
C317555 U.90 
ICM7556 1.0 
LC7120 3.00 
LC7130 3.00 
LC7131 3.50 
LC7137 3.50 
LF347 1.20 
LF351 0.60 
LF353 090 
LF355 0.50 

LF358N 110 
LF357 1.00 

L1.4106L0 450 
1643019 0.30 
LM307 eu 
181306C711 0.73 
114310 2.25 
LM311 0.80 
11.1318 1.50 
1,64319 1.80 
1.1.4324 0.45 
11.13342 1.15 
LM3352 1.30 
LM336 1.60 
LM339 9.0 
LM34B 0.80 
LM358P 3.50 
LM377 3.00 
LM38044-8 1.50 
1643606 1.20 

LM380 7.50 
LM3814H 1.70 
LM382 2.00 
L1.1383 :4.25 
L1.4384 2.20 
LM3866.1 .00 

LM387 2.70 
LM389 1.60 
L19391 110 
LM392N '10 
L6393 015 
LM394CH 4.00 
LM709 0.35 

01711 
11.1723 
LM7245CN 
LM733 
LM741 
LM747 
131748 
011011 
1141014 
LM1501 
161530 
11.11571 

LM1872 
LM1886 
0.118139 

1M2917 
LM 3302 
11.43900 
LM3909 
LM3911 
LM3914 
LM3915 
183916 
LM13600 
M51513L 
IA51516L 
M83712 
MC1310P 
MC1413 
MC1458 
MC1695L 
MC1495 
MC1496 
MC3340P 
MC3401 
MC3403. 
MF1OCN 
14650240 
MK50396 
141920 
341922 
M6462214 
NE529 
NE531 
NE544 
NE555 
NE 556 
NE564 
NE565 
NE566 
NE567 
NE570 
06571 
NE592 
NE5532P 
NE5533P 
NE5534P 
NE5534AP 
OR07EP 
PLL034 
RC4138 
RC4151 
RC4195 
RCu58 
45688 
550240 
54.41900 
54010244 
SFF96364 
SL490 
SN76033N 
5676477 
SN76499 
SN76695 
5576660 
SP0258AL2 
747120 
747130 
TA72M 
TA7215 
747222 
747310 
78A201 
TBA400 
TBA610 
TBA820 

1.00 
0.80 
3.00 
0.65 
0.22 
0.70 
0.30 
1.10 
1.50 

3.00 
350 
3.00 
3.00 
6.00 
450 
300 
0.90 
040 
100 
1.60 

3.50 
3.40 
3.40 
1.50 

2.30 
1.50 
200 
1.50 

0.75 
0.45 
2.50 

3.00 
0.10 
2.00 
0.70 
0.65 
4.00 
9.00 
7.90 
5.00 
400 
3.00 
2.20 
1.20 
1.90 

0.22 
0.80 
400 
120 
1.50 
1.25 
4.00 
3.00 
0.0 
1.50 
110 
1.20 
1.50 
5.00 
5.00 
0.55 
2.00 
1.50 
0.55 
2.20 

9.00 
1600 
11.50 
8.00 
3.00 

6.00 
4.00 
4.00 
1.20 

7.00 
1.20 
1.40 
050 
0.90 
1.90 
1.0 
120 
0.80 
0.90 
0.90 

VOLTAGE 
REGULATORS 

IA FIXED VOLTAGE PLASTIC 70220 

AVE -VE 
50 7805 045 7905 0.90 
6V 7806 0.50 7906 0.50 
80 7808 0.50 7908 0.50 
12,7812 045 7912 0.50 
150 7815 0.50 7915 0.50 
180 7818 0.50 7918 0.50 
24V 7824 0.50 7924 0.50 

14 FIXED VOLTAGE PLASTIC 11192 

5V 78105 0.30 5V 79105 0.44 
6V 78106 0.30 12V 79112 0.50 
BV 78608 0.30 15V 79615 0.50 
12V 78112 030 
15V 7805 030 

OTHER 
REGULATORS 

Flood R490151014 
LM3091( IA 5V 
L5432314 34 5V 
78140514C 54 5V 
78012 5A 12V 
IBPOS 10Á5V 
VARIABLE REGULATORS 
1M3056H 
LM317T 10.220 
163176 703 
1343377 
LM350T 10MVAR 
11.43966 10/1.4 -VAR 
1M723N 
78HOSKC 545V 
78710HC 54+061/1 
780UIC 1A+VAR 
7911014C 5A -VAR 
790UIC 14 -VAR 
SWITCHING REGULATORS 
ICL 7660 
SG3524 
TL494 
11497 
78540 
RC4195 

1.40 
3.50 
5.40 
8.40 
9.00 

2.50 
1.50 
2.40 
2.25 
4.00 
15.00 
0.50 
5.90 
7.00 
2.25 
7.75 
2.50 

2.50 
3.00 
3.00 
3.00 
2.50 
1.50 

OPTO- SO LATO RS 

ILD74 
IL074 
MCT26 
MCS2400 
MOC3020 

1.30 
2.31 
1.00 
1.90 
1.50 

TIL III 
TILI12 
TIL 113 

TIL116 

65137 
65139 

0.70 
0.70 
0.70 
0.70 
3.60 
1.75 

LEDS 
- 0.125" 

_...- 
RED TIL209 0.12 
GRN TIL211 0.16 
YEL TIL 212 0.20 
Recl LEDs 
(R/G/Y) 0.30 
COG (BI Colour) 

7.00 
10 LED 
BarGraph: 

Red 2.25 

Grn 2.25 

0.2" 
TIL220 
TIL222 
TIL226 

0.15 
0.18 
0.22 

COUNTERS 

74C925 6.50 
74C926 6.50 
74C928 6.50 
72168 22.00 
ZN1040 6.70 

TECHNOMATIC LTD 

TBA820M 
784920 
188950 
TC9109 
TC4210 
704220 
7C4270 
TCA940 
TDA1010 
7041022 
TDA1024 
TDA11705 
7062002 
7042003 
T042004 
.TD42106 
T0A2021 
TDA2030 
TD42591 
1063810 
7047000 
TEA/002 
TLOBICP 
TL082 
71064 
TL071 
11072 
TL074 
71.081 
11082 
11083 
mom 
TL094 
TLm70 
T6430C 
0611903-3 
UA759 
04220 
UM170 
UCN4801A 
ULN2103A 
ULN20044 
U1N2068 
VLN2802 
ULN2803 
ULN204 
URC575 
UPC592N 
UPC1156N 
UPC1185N 
0R210 
092206 
092207 
MR2211 
092216 
092240 
20404 
2N414 
2041917 
20423E 
25424E 
251425E8 
ZN426E8 
ZN427E8 
25428E8 
21442968 
ZN447E 
26449E 
ZN450E 
244$9CP 
291034E 
2641040 
2NA134J 
IN A2346 
87030/ 

0.15 
2.00 
225 
500 
3.50 
3.50 
3.50 
175 
2.25 
4.50 
110 
300 
3.25 
1.90 

2.40 
3.20 
3.20 
260 
4.00 

750 
3.50 
7.00 
0.60 
0.60 
010 
060 
0 70 
1.10 

0.35 
055 
0.75 
100 
2.00 

0.50 
1.20 
9.35 
3.20 
1.20 
1.70 
5.50 

0.75 
075 
2.90 
1.00 
1.90 
1.90 

2.75 
2.00 
3.00 
300 
400 
400 
3.75 
5.75 
5.75 
120 
1.00 

0.80 
175 
1.30 
1.30 

3.50 
3.00 
600 
4.50 
2.25 

9.50 
3.00 
7.50 
3.00 
200 
600 

23.00 
9.50 

12.00 

REAL TIME 
CLOCK 

MC6818P 4.50 
IM581785 8.50 
MSM5832RS 3.50 

TELETEXT 
DECODER 

SAA5020 600 
SAA5030 7.00 
SAA5041 16.00 
SAA5050 9.00 

1802CE 6.50 
26504 10.50 
6502 3.50 
65002 12.00 
6502A 5.50 
65026 8.00 
6800 2.50 
6802 3.00 
6809 6.50 
6809E 12.00 
68609 12.00 
68609E 16.00 
68000-L8 36.00 
8035 3.50 
8039 4.20 
80805 4.20 
8085A 3.00 
8086 22.00 
8088 17.50 
8741 16.00 
8748 18.00 
TMS1601 12.00 
TMS9980 12.00 
TMS9995 12.00 
W055 14.50 
Z80 2.80 
Z80A 3.25 
Z80B 7.00 

SUPPORT 
DEVICES 

COMPUTER COMPONENTS 
CPU 8287 4.25 EPROM$ 

82880 11.00 
8755A 16.00 
TMS9903 25.00 
TMS9911 18.00 
TMS9911 14.00 
Z80P10 2.60 
280P10 2.50 
ZBOCTC 2.50 

Z8OACTC 2.75 
Z80DART 6.50 
280ADART7.00 
Z80DMA 7.00 
T8134500 14.00 
TMS9901 5.00 
TMS9902 5.00 
Z80ADMA 7.90 
Z8OASIO 7.00 

2651 12.00 
3242 8.00 
3245 4.50 
6520 3.00 
6522 3.50 
6522A 5.50 
6532 4.80 
6551A 5.25 
68621 2.20 
6829 12.50 
6840 3.75 
68640 6.00 
6850 1.60 
68650 2.50 
6852 2.50 
6854 6.50 
68654 8.00 
6875 5.00 
8154 8.50 
8155 3.80 
8156 3.80 
8205 2.25 
8212 2.20 
8216 1.60 
8224 P.A.O. 
8226 4.25 
8228 4.50 
8243 2.60 
8250 9.50 
8251A 3.25 
8253C-5 3.50 
82555C-5 3.80 
8256 18.00 
8256 24.00 
8257C-5 4.00 
8259C-5 4.00 
8271 P.O.A. 
8275 29.00 
8279C-5 4.80 
8284 4 60 
8282 4.50 
ApA9 411n 

MEMORIES 

2016-150 4.00 
2101 4.00 

2516+5V 3.50 
2516-35 5.50 
2532 4.50 
2532 5.50 
2564 8.00 
2708 400 
2716+15V 3.50 
2716-35 5.50 
2732 4.50 
2732A-2 7.00 
2732A-30 6.00 
2732A-35 5.00 
2764-25 4.50 
27256-30 54.00 
27256-25 50.00 
27064-25 10.00 
27128.25 5.50 
27128-30 9.50 

27256-25 36.00 
TMS2716 5.001 

2102 2.50 CRT 
21078 5.00 CONTROLLER 
2117A-35 4.00 
2714-31. 2.50 
2147 3.20 
4027-3 3.00 
4116-15 2.00 
4116-20 1.50 
4118-3 5.00 
41256.20 15.00 
4164-15715.00 
4164-15 4.50 
4164.20 3.20 
4416-15 5.00 
4532-20 2.50 
4816AP-3 2.00 
5101/5501 3.70 
5514/5114 4.50 
5516 5.50 

6176P-3 4.50 
6116LP-3 5.00 

6264P-1522.00 

6810 1.60 
745189 2.25 
740201 3.50 
745289 2.25 
93415 6.00 
93L422 9.50 
93425 6.00 

PROMS 

28122 
24410 
185030 
1805030 
745188 
745287 
74S288 
745387 
82S23 
825123 
820129 

4.00 
2.50 
2.00 
2.00 
1.80 
2.25 
1.80 
2.25 
1.50 
1.50 
1.75 

CRT5027 18.00 
CRT5037 1200 
CRT6545 9.00 
EF9364 6.00 
EF9365 25.00 
EF9366 25.00 
EF9367 36.00 
MC6845 6.50 
MC6845SP 6.50 
M06847 6.50 
SFF96364 6.00 
TMS9918 15.00 
TMS9927 7.50 
TMS992810.00 
TM 992910.00 
NTERFACE 

Cs 

407581 11.00 
ADC0808 12.00 
AD561J 20.00 
AM25S10 3.50 
5M25LS2521 3.50 
5M25LS2538 3.50 
AM26LS31 1.20 
AM26LS32 1.20 
5617910DC 25.00 
DAC80- 
CB1-V 28.00 
DM8131 6.00 
DP8304 3.50 
DS3691 5.00 
DS8830 1.40 
D58831 1.50 
DS8832 1.50 
DS8833 2.25 
DS8836 1.50 
DS8838 2.25 
07002 6.00 
MC1488 0.60 
MC1489 0.60 
MC3446 2.50 
MC3459 4.50 
MCS3470 4.75 
MC3480 8.50 
MC3486 2.25 
MC3487 2.25 
MC4024 5.50 
MC4044 5.50 

LOW PROFILE SOCKETS BY TI 

8 7117 9p 18 pIn 16p 24 pin 24p 
14 71111 10p 20 Pin l9p 28 pIT 28P 

18 pin 11p 22 pin 22p 40 pin 30p 

TURNED PIN 
LOW PROFILE SKTS. 

TRANSISTORS 
4D161 2 45p 
BC10' R 180 
BC'09/. 200 
BC169C lop 

18p 
BC' - ] 8 Sop 
BC I'9 30p 
ELL 182 3 15p 
BA 184 160 
0E687 30p 
BC2'3 1 16p 
BQ 180 
BC.'3 16p 
0032 1871 

PC337 t6p 
BC338 18p 
BC46' 400 
004-' R 360 
BC516 7 5oo 
0054-0 200 
BC9ABC leo 
BC544C 160 
6105579 18p 

B05590 24p 
BCY7O 30p 
BCr7 360 
60131 75p 
BD' 32 SOP 
BD13S c 40p 
BD139 40p 
00140 40p 
ODIOS 6013 
BD232 60p 
BD233 75p 
00235 050 
B0241 600 
130232 60p 
80319 60p 
80380 60o 
00677 40p 
Bf244B 400 
BF256R 50p 
51257 R 40P 
131337 36p 
01039 32p 
BF R40 1 32p 
BF07V 320 
01860 1 32p 
BFR96 1800 

MAIL ORDERS TO: 17 BURNLEY ROAD. LONDON NWIO lED 
SHOPS AT: 17 BURNLEY ROAD. LONDON NW10 

(Tel: 01 208 1 177 4 lines) Telex: 922800 
305 EDGWARE ROAD. LONDON W2 

61E029 
0E030 
0E084 5 

BF 086 7 

8E088 

45P 
45p 
30o 
30p 
30p 

91750 300 
01751 2 30p 
81056 33p 
01790 POP 
8X939 45p 
85919 20 30p 
60104 225p 
BÚ105 1900 
8ÚI08 2500 
80109 2250 
BÚ126 1500 

BU2D5 200o 
BU206 2000 
00,106 1450 
00080 600p 
007690 3500 
E310 50p 
MJ413 2506 
MJ802 loop 
M32501 225p 
MJ2955 90p 
MJ3001 225p 
MJ4502 40071 
MJE340 600 
MJE2955 1500 
MJE3055 120p 
MPF102 400 
MPF 103 4 40p 
NIP/ 105 400 
MPSA06 300 
MPSA12 SOp 
MPSA13 50p 
MPSA20 5017 
MPSA4. 500 
MPSA43 500 
MPSA56 30p 
MPSA70 500 
MP5A93 lop 
MPSU06 630 
MPSU07 600 
MPSU45 90G 
MPSU65 78p 

I MC14411 9.00 
MC14412 7.50 
75107 0.90 
75108 0.90 
75109 1.20 
75110 0.90 
75112 1.60 
75113 1.20 
75114 1.40 
75115 1.40 
75121 1.40 
75122 1.40 
75150P 1.20 
75154 1.20 
75159 2.20 
75160 5.00 
75161 3.50 
75182 4.00 
75172 3.00 
75182 0 90 
75188 0.60 
75189 0.60 
75365 1.50 
75450 0.80 
75451 0.50 
75452 0.50 
75453 0.70 
75454 0.70 
75480 1.50 
75491 0.65 
75492 0.65 
8126 1.20 
8128 1.20 
8T95 1.20 
8796 1.20 
8197 1.20 
8198 1.20 
81LS95 1.40 
81LS96 1.40 
81LS97 1.40 
81LS98 1.40 
88LS120 5.00 
9602 3.00 
9636A 1.60 
9637AP 1.60 
9638 2.00 

DISC 
CONTROLLER 

S 

6843 8.00 
8271 P.O.A. 
8272 16.00 
FD1771 20.00 
FD1791 20.00 
FD1793 20.00 
FD1795 28.00 
FD1797 2200 
WD2793 36.00 
W02797 32.00 
WD1691 15.00 
WD2143 8.00 

C6913PC 179 
::E NE RA TORS 

9032513UC 7.50 
R032513LC 7.00 

SN745262AN 
10.00 

KEYBOARD 
ENCODERS 

ÁY52376 11.50 
AY53600 7.50 
740922 6.50 
740923 6.50 

BAUD RATE 
GENERATORS 

MC14411 7.50 
COM8116 6.50 
470213 7.50 

AY31015P 3.00 
AY51013P 3.00 
COM8017 3.00 
1M6402 4.50 

MODULATORS 

6MHZ 3.75 
6MHZ 4.50 

SOUND 8 015105 

12MHZ 1200 
CRYSTALS 

32 768KHZ1.00 
1.00MHz 2.70 
1.8432MHz 2.25 
2.00MHz 2.25 
2.45760511-12(L) 

2.00 
2.45760M112(5) 

250 
2.5MHz 2.50 
2.662MHz 1.75 
3.276MHz 1.50 
3.5795MHz1.00 
4.00MHz 1.50 
4.194MHz 2.00 
4.43MHz 1.00 
4.608MHz 2.50 
4.9152MHz2.50 
5.00MHz 1.50 
5.068 1.75 
6.00MHz 1.40 
6144MHz 1.40 
7.00MHz 1.50 
7,16MHz 1.75 
8.00MHz 1.50 
8.867MHz 1.75 
70.00MHz 1.75 
10.50MHz 2.50 
10.70MHz 1.50 
11.00MHz 3.00 
12.00MHz 1.50 
14.00MHz 1.75 
14.31MHz 1.60 
14.756 2.50 
15.00MHz 2.00 
16.00MHz 2.00 
17.734MHz2.00 
18.00MHz 1.70 
18,432MHz 1.50 
19.969MHz 1.50 
20.000MHz1.75 
24.000MHz1.50 
48.000MHz1.75 
716MHz 2.50 
P001000 12.00 

WIRE WRAP SOCKETS BY TI 

8 pn 30p 18 pn 50p 24 pin 759 
16 p 42p 20 wn 66p 28 pn 1009 
16 p 45p 22 pIn 75p 40 ',Inn 130p 

8 pin 14 pm 16 pin 18 pm 20 pm 24 pin 28 pin 40 pm 
25p 329 36p 109 45p 55p 65p SOP 

T1P29n 
TIP29C 
TIP30A 
TIP30C 
11P31A 
TIP31 C 

T1P32A 
71P32C 
TIP33A 
TIP33C 
TIP34A 
T1P34C 

TIP35A 
11P35C 
TIP364 
T1P36C 
TIP41 A 

T.e1C 
71P42Á 
TIP42C 
TIP54 
TIP55 
iIP12O 
TIP121 
TIPI 22 
TIP125 
TIP126 
TIP142 
TIP147 
TIP2455 
1093055 
11593 
0010 KM 
VN66AF 
VNBBAI 
Z1X108 
270300 
zTM45! 

1500 

20690 
257064 
20708 
2,6918 
20930 
201131 

350 
400 
350 
409 
COp 
450 
45p 
400 
709 
609 
90P 

120p 
120p 
1400 
1409 
1500 

500 
550 
60p 
85p 

160p 
180p 

75p 
759 
800 
75p 
60p 

120p 
120p 
90p 
70p 
30p 
50p 
90p 
El 

16p 
180 
459 
20p 
20p 
22p 
55p 
800 
70p 
350 
45p 
315p 
369 
45p 
30p 

2 50o 

201613 30p 
251711 360 
252102 70p 
252160 3500 
2022194 309 
2N22224 app 
2N23694 309 
252484 30P 
202646 50p 
252904 5 300 
202906A 309 
2029074 300 
2N2926 12p 
203053 36p 
2 N3054 609 
253055 550 
253442 1400 
203553 2409 
203584 250p 
203643 4 4119 
2N3702/3 25p 
203704/5 25p 
203706/7 256 
203708 25p 
253713 200p 
2613819 409 
2513823 30p 
203866 POP 

203904 22p 
203906 22p 
/54036 85p 
254031 85p 
2041734 27p 
254125 6 27p 
254401.3 25p 
204427 pop 
204871 50p 
20508 27p 
255089 27p 
2N517/ 279 
205191 90p 
205245 40p 
255401 600 
205459 300 
205460 800 
255485 456 
2058'5 2500 
205881 375p 
?5602% SOP 
255052 3000 

256059 3250 
256107 65P 
206247 1900 
2196254 130p 
206290 650 
2501306 100P 
2501307 1500 
2SC1957 Sop 
2SCIS39 150p 
25C2028 8012 
25C2029 2009 
25C2078 1609 
2SC2335 200p 
2SC2612 200p 
364128 2009 
30140 200p 
30141 200p 
30201 2000 
35204 200p 
40290 2509 
40361 2 75p 
40595 120p 
40673 106 
40671 2 1009 

DIODES 

87127 12p 
B7X36300 20p 
0447 lOp 
0490/91 ºp 
0495 ºp 
OA200 Op 
04202 10p 
10914 49 
10916 7p 
1 N4 148 49 
10400112 5p 
104003/4 Op 
N4005 69 

1144006/7 7p 
1615401,2 12p 
1745403/4 14p 
155404/5 14p 
1415404/7 19p 
15920 Op 

BRIDGE 
RECTIFIERS I 50V 19p 
14100V 21P 

IA400V 250 
r 600V 300 
24 50V 300 
2A100V 366 
2A400V 469 
3A200V OOP 
30 600V 72p 
4A 100V 95p 
44400V 100p 
6A 50V 80p 
64100V 1008 
64400V 120p 

10A400V 200p 
259400V 400p 

TR TACS 
PLASTIC 

344000 600 
6440UV 700 
64500V 88p 
8A400V 750 
04500V 95p 
124400V 850 
12A500V 1059 
16/000, 2209 
16A5000 130p 
12800D 130p 
T1C2060 60p 
TIC2260 759 
7I02460 1100 

1900157005 

344000 450 
88600V 180p 
121,400V 150p 
160100V 180p 
164400v 1802 
C106D 45p 
MCR101 36P 
203525 130P 
204444 180P 
2N5060 30p 
205061 32p 
205064 35p 

E NE RS 

2 7V -33V 
400mal 9P 
1W 15p 

PLEASE ADD 50p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 

Orders from Government Depts. & Colleges etc. welcome. 
Detailed Price List on request. l Stock items are normally by return of post. 
Minimum l'clephonc Order £5 

® 
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NEWS COMMENTARY 

Alice through the cash nexus 
Money is extremely useful as a 
measure of market value in the 
exchange of goods and services 
but becomes tyrannical when 
used to exert power over 
people. The present UK 
government has raised the 
power of money to a new 
height, both in their technical 
use of monetarist economics 
and in the way they seem to 
attribute an almost mystical 
essence to that rationale of 
human greed known as market 
forces. 

Two recent proposals 
illustrate the fact that almost 
anything can be sold. In the 
past men have traded their 
wives, their children and their 
honour. Now, in the field of 
radio communication we are 
facing the prospect of two new 
commodities being brought out 
of the grocer's store -cupboard 
to be added to the list of things 
available over the counter. One 
is a natural resource, the 

electromagnetic spectrum; the 
other a mass -medium, public 
service broadcasting. 

Recent debates on financing 
the BBC have made it quite 
clear that a good many 
politicians are willing to 
abandon the central principle of 
public service broadcasting. 
They are saying it would make 
good sense for the BBC to 
obtain at least some of its 
income be taking advertising. 

Most of the discussion 
around this possibility seems 
only to have considered matters 
of expediency. It has largely 
ignored a central point about 
public service broadcasting. If 
we agree that sound and 
television broadcasting in the 
UK has reached a level of 
proficiency in all departments 
(news, entertainment, arts, 
education etc.) that makes it a 
really valuable contributor to 
our culture, then we should do 
it the honour of being ready to 

pay for a substantial part of it 
directly - like books, music, 
theatre, films - either through 
licence fees or equivalent 
methods. 

Commercial broadcasting, 
though capable of producing 
excellent programmes, is 
vitiated by its dual function. It 
cannot escape the fact that 
advertisers are only interested 
in it as a medium for selling. 
And unquestionably this 
pressure distorts its general 
character. Ask Michael Grade, 
for example, the new Controller 
of BBC 1, who used to work in 
commercial television. 

As for the electromagnetic 
spectrum, the Government has 
commissioned a firm of 
management consultants to do a 
feasibility study of pricing the 
spectrum. They have made no 
policy decision yet, but want a 
technical and economic analysis 
of what would be the effects of 
pricing if used as a means of 

assigning frequencies when 
demand exceeds supply. 

The mere fact that the 
Government is even considering 
such a measure must be 
thoroughly condemned, on two 
counts. Both are matters of 
principle. First, the e -m 
spectrum is a free natural 
resource, not a property owned 
by anybody, even the state, and 
is therefore not available for 
sale. To commandeer this 
resource would be an offensive 
and dictatorial action, not 
worthy of a government which 
is always prating about 
freedom. 

Secondly, the expedient of 
leaving the distribution of 
spectrum space to the 
mechanism of market forces is a 
cop-out. It avoids the 
responsibility of having to make 
difficult political decisions on 
the relative social worth of 
different claims for frequencies. 
One cannot respect a 
government which even 
entertains the notion that 
technical expediency could be a 
substitute for political 
responsibility. 

British Ian agreement 
A number of British computer 
manufacturers have agreed on a 
standard for local area networks 
and many others seem likely to 
follow suit. This follows a 
feasibility study commissioned 
by the British Microcomputer 
Manufacturing Group in 
conjunction with the DTI and in 
consultation with the BSI. 

Concerned about the 
existence of a great number of 
micro network designs in the 
market, the BMMG were afraid 
that the lack of common 
standards and the resulting 
confusion of incompatible 
systems would discourage 
potential users and undermine 
their own credibility. Another 
danger was the possibility of 
one major manufacturer (IBM) 
producing a design which would 
dominate the market to the 
disadvantage of both users and 
other manufacturers. A year 
ago they set out a programme 
to identify, design, specify and 
encourage the adoption of a 
local area network standard that 
would be accepted by UK 
manufacturers and users, and 

repeaters or active elements in 
the cable which is to be isolated 
through transformers. RS422 
signal level. The signal can be 
modulated using m.f.m. or 
Manchester to take advantage 
of new l.s.i. devices such as the 
AMD 7960. Various options are 
presented for the implement- 
ation of the interface hardware. 

The cheapest, at £10 -worth 
of semiconductors consists) of 
an h.d.l.c. device within the 
clock, modem and driver 
receiver circuits. This puts the 
l.a.n. with the budget of the 
low-cost microcomputers but 
the software responses of such 
devices may limit the line speed 
to 250Kb/s. For a silicon price 
of about £25, it would be 
possible to offload the 1.a.n. 
support onto a co -processor and 
the l.a.n. could operate at up to 
1Mb/s. For £10 more, a direct 
memory access chip could be 
added and the performance 
could be extended to 2Mb/s. At 
the conclusion of phase 1 

manufacturers would have plug - 
compatible hardware. The 
report recommends the 
adoption of these hardware 
standards or find an existing 
system, such as V -Net or 
Strathnet, neither of which are 
adequately documented, which 
are potentially available for 
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promoted as a British and 
International Standard. 

The report was undertaken 
by Dr Chris Shelton, a member 
of BMMG, acting as consultant 
and involved interviewing all the 
manufacturing members of 
BMMG as well as a number of 
users to identify their needs. He 
needed to define a 'local area 
network' and define its 
functional parameters and their 
compatibility with the Open 
System Interconnection (OSI) 
protocol standard of the ISO. 

The report, which took ten 
months in preparation, has now 
been published. The 
recommendations are presented 
in an ordered sequence for 
implementation. The main point 
is the adoption of a low-cost 
scheme that would lead to the 
final goal of a full OSI 
environment. The implement- 
ation of each phase "creates the 
opportunity to advance to the 
next." 

Phase one is concerned with 
the hardware and is the easiest 
part of the scheme to 
implement. Existing l.a.ns were 

varied chiefly because there was 
no standard when their 
development started and off the 
shelf systems were too 
expensive. One system Arcnet 
was preferred by many because 
of its high degree of integration; 
just two i.cs and a hybrid that 
includes medium access control 
(m.a.c.) firmware. However the 
report rejects all existing l.a.ns 
because of the high licence fees 
associated with proprietary 
designs; the components may 
not be multi -sourced; may not 
be readily applied to different 
microprocessor bus systems; 
the proprietary interest may 
preclude the adoption of a 
system as a standard and the 
originator may not be prepared 
to publish sufficient detail to 
enable the I.a.n. to be specified 
as a standard. 

The hardware recommend- 
ations derived from a study of 
existing systems and the needs 
of users are: compatible speed 
options of 250, 500, 1000, and 
2000Kb/s; operation over a 
distance of 1km. To be 
connected through low-cost 
75Q coaxial cable. Connectors 
should be BNC (or DIN for the 
slowest speed); interconnection 
should be bus based though this 
could be arranged in a star; no 



unrestricted use. 
Phase two is the adoption of 

an interim software standard so 
that a useful product can be 
achieved as soon as possible. 
The report suggests that the 
Digital Research DR -Net which 
will communicate with 
concurrent DOS is suitable 
because of its wide use, this 
incorporates a m.a.c. layer, 
though for the low-cost micros 
the m.a.c. layer could be 
implemented through their own 
schemes. It is hoped that at the 
conclusion of this phase 
different manufacturers' 
equipment will operate together 
as a multi-user computer. 

Phase three recommends that 
DR-Nèt be replaced by OSI 
protocol to enable different 
operating systems to be used. 
Dr Shelton admits that the 
remaining three phases are 
more tentative and should be 
taken as suggestions. They are: 

4 - To extend the system to 
a number of other operating 
systems to ensure its widest 
use, while also providing the 
widest scope for software 
developments to adhere to the 
standards. 5 - To organize, 
within this compatible 
environment, a gateway for 
connecting this standard of 
l.a.n. to other standards that 
may exist, and a gateway to the 
package switched network. 6 - To cover the longer term of 
ensuring that application 
software is developed which can 
work under this l.a.n. standard. 

The BMMG has accepted the 
report wholeheartedly and at 
least ten manufacturers have 
agreed to implement its 
recommendations. It is thought 
that with such a kernel many 
other manufacturers will join 
the bandwaggon to make it a de 
facto British standard and 
ultimately a world standard. 

A telephone designed for use in the third world. 
It is solar powered and communicates by radio, with 
battery back-up. The equipment can also act as a relay to 
act as a local link so that remote villages can communicate 
with each other. Designed by Plessey Radio Systems. 

Cable news 
Geoffrey Pattie, the IT Minister 
was full of praise for Swindon 
Cable at a recent visit. 
Swindon Cable is the first cable 
operator to offer new services 
on a wideband system and they 
have just scored another first 
with the introduction of a 
French tv channel, TVS, to 
their choice of programmes. 

"There have of course been 
setbacks but this system has 
demonstrated that they can be 
overcome. I believe that the 
cable industry can make a very 
positive contribution to the 
prosperity of the country. Cable 
means investment in new 
technology and new jobs. It will 
give this country an advanced 
broadband infrastructure 
offering not only entertainment 
bus also new interactive 
services for bisinesses and 
domestic customers. 

"We have always taken the 
view that cable is an industry 
which should be privately 
financed but that the 
Government still has an active 

role to play in the future of the 
industry. We have created the 
right legal framework and the 
Cable Authority has announced 
the first five areas for which it 
is seeking new applications." 

Swindon Cable is a wholly 
owned subsidiary of Thorn EMI 
and was one of the eleven initial 
pilot projects. The five new 
areas under consideration are 
Bolton, Cheltenham and 
Gloucester, West Surrey, and 
Wandsworth and Tower 
Hamlets, both in London. 

BT has announced that it has 
clinched a deal that will allow 
the direct reception of the 
American cable tv channel, 
Cable News Network. The 
channel will be available to 
British broadcasting companies 
from September. Cable news 
network will be beamed from 
the headquarters of Turner 
Broadcasting Systems, in 
Atlanta to an Intelsat V satellite 
which is also used to disttribute 
cable tv channels to networks 
within the UK. British Telecom 
International also hope to be 
able to distribute the network to 
other European countries. 

Electronic co-pilot 
for cars 
An electronic system is being 
developed to provide cars with 
automatic route planning it 
knows the position of the car 
and can specify it at any 
moment, and can also provide a 
number of details about the 
environment or the destination 
of the journey. The Carin (car 
information and navigation) 
project is the brainchild of the 
Geldrop Project Centre of 
Philips Research Laboratories. 
It is planned that the system is 
coupled to dashboard functions 
and a speech synthesiser to 
inform the driver of any 
problems, such as low petrol or 
oil, battery faults or high engine 
temperature. The system could 
also be linked to traffic 
warnings received over the car 
radio and thus avoid areas of 
heavy congestion, or road 
works. 

At the heart of the 
computerized system is a 
modified compact disc player 
which could not only play 
compact discs but also read 
road information stored on 

discs, for example a complete 
road map of the country, street 
maps of a town etc. A compact 
disc is a read-only memory with 
a capacity of about 5G\bit. The 
CD system was modified to 
extend its error correction so 
that the chance of an error on 
an undamaged disc was better 
then 1 in 1018. If the capacity is 
increased to the equivalent of a 
playing time of 66 minutes, 
then the capacity of the disc 
excluding any redundant 
information required by the 
error correcting algorithm, is 
600Mbytes. As an example of 
the capacity a 1:15000 coloured 
map of the area around 
Eindhoven and Geldorp in 
Holland (where the research is 
being carried out) would require 
a memory of about 375Mbits, 
or 8% of the capacity of the 
disc. However by a system of 
identifying and coding 
intersections in a road by node 
points and angles, adding the 
road name information, a road 
map of the same area would 
only require 1.5Mbits, or 0.03% 
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