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NEWS... NEWS... NEWS... NEWS... NEWS... NEWS...  

 

ePhilips has come up with a CD 

 

decoding system that uses only 

 

two ICs and remarkably few 

 

other components. It originates 

 

from Holland and will be 

 

marketed In this country by 

 

Mullard Ltd (01-626 0394) who 

 

says that stocks should be avail-
able from March(ish). 

 

The two chips are the 

 

SAA7310 and SAA7320. The 

 

SAA7310 is a third generation 

 

version of the SAA7210 provid-
ing demodulation, error correc-
tion and basic interpolation and 

 

in addition has modes for CD-
ROM and CD-I. 

 

The SAA7320 provides 

 

digital filtering, over-sampling 

 

and analogue post-filtering. The 

 

two chips together have a much 

 

lower power consumption 

 

(about 475,mW) than the four 

 

chips previously required and 

 

can now handle temperatures 

 

from -40 to +85°C. 

 

Mullard wasn't giving any-
thing away when asked about 

 

prices. 'Competitive' was the 

 

word used. In Holland Philips 

 

estimate a price of about £11 for 

 

each chip but this is for large 

 

quantity orders only. 

 

giA series of fine soldering irons 

 

are available from EES of Port 

 

Talbot. The smallest is an 11W 

 

iron weighing only 18.5g and 

 

having a maximum temperature 

 

of 340°C. All the irons can be 

 

supplied for various standard 

 

voltages and prices range from 

 

£7. Contact EES, Seaway 

 

Parade, Baglan Bay, Port Talbot 

 

SA12 7BR. Tel: (0639) 813663. 

 

•Readers without the time to 

 

construct last month's Mains 

 

Cleaner may wish to investigate 

 

two protectors from Rendar. The 

 

Spikebloc, originally designed 

 

for use by BT, is intended for 

 

industry and provides an effec-
tive block to EM pulses and RF 

 

interference. 

 

The Linebloc is for less 

 

sensitive equipment (home 

 

computers and hi-fi for 

 

instance). 

 

Prices before VAT are £29.95 

 

and £10.95 respectively. For 

 

more details contact Rendar, 

 

Durban Road, South Bersted. 

 

Bognor Regis P022 9RL. Tel. 

 

(0243) 825811. 

 

•Blank audio cassettes will NOT 

 

have a levy imposed on their 

 

retail price as was originally 

 

proposed in the upcoming 

 

Copyright Bill. The furore 

 

surrounding this part of the Bill 

 

has obviously made Its mark in 

 

the halls of Westminster but 

 

opponents of the tax claim that 

 

although not directly imple-
menting the tax, the Bill still 

 

does not positively preclude its 

 

introduction in the future. 

 

If You Can't Beat Them — Buy Them 

 

Digital Audio Tape merchant 

 

Sony has bought out its 

 

main opponent in the fight to get 

 

DAT onto the streets. CBS 

 

Records has cost Sony $2 billion 

 

and even away from Its parent 

 

group, the company is not 

 

cowing to the new owners. 'Sony 

 

Is not about to go steamrolling 

 

through CBS' said Jonathon 

 

Morrish for CBS in London 'and 

 

the opposition of the CBS 

 

management to DAT Is 

 

unchanged.' 

 

That opposition requires a 

 

jammer on all DAT machines to 

 

prevent direct digital recording 

 

from CD. Sony knows that such 

 

CD bootlegging is a major 

 

attraction of DAT to domestic 

 

users. 

 

Sony has pledged not to 

 

interfere with the management 

 

of CBS but it is inconceivable 

 

that its enormous investment in 

 

DAT should be blocked by its 

 

own company. 

 

The Sony view of DAT is 

 

based on profit motives, the CBS 

 

argument is based largely on 

 

ethics. It will be interesting to 

 

see who triumphs. 

 

The Scene Behind The Screen 

 

Things are changing in the 

 

I world of Teletext. Since the 

 

feature in the November ET! the 

 

BBC has purchased the new 

 

Signet system from Softel of 

 

Reading to replace the Logica 

 

system that has been running 

 

Ceefax since 1979. 

 

The new system uses two 

 

micro PDP11/83s, three 11/53s 

 

and can link via modems to other 

 

systems such as Prestel and the 

 

Stock Exchange (not that you'll 

 

be able to dump those BP shares 

 

from the safety of your TV 

 

remote control but it should help 

 

get information onto the screens 

 

faster). 

 

The BBC is also increasing 

 

the number of spare TV lines 

 

used to transmit Cee fax data. Up 

 

to now there have been six lines 

 

(numbered 13-18) but as of 

 

January 4th this will increase to 

 

eleven lines. The extra data will 

 

be only dummy information until 

 

March at the earliest and it 

 

seems likely that they will be 

 

used for the Datacast system run 

 

by BBC Enterprises, used by 

 

such customers as Coral betting 

 

shops and Marks and Spencers 

 

(see November for details). 

 

However. the BBC is hoping 

 

the extra line or two that will be 

 

devoted to Teletext will give a 

 

faster response time and more 

 

varied page-format. It is 

 

intended that 13 lines 

 

(numbered 8 to 20) will be used 

 

for both Teletext and Datacast 

 

combined. 

 

Meanwhile, the Norwegians 

 

are raving about the 'almost 

 

complete' Concept 3 develop-
ment from Lohja Comms 

 

Systems. This is an advanced 

 

teletext system with vastly 

 

improved graphics resolution 

 

and a palette of 4096 colours 

 

compared to the eight used in 

 

Oracle/Prestel (all CEPT 1 

 

systems). 

 

The snag is that existing tele-
text decoders are unable to 

 

understand it and Lohja have yet 

 

to design a unit that can update a 

 

CEPT 1 decoder to CEPT 3. So 

 

don't hold your breath... 

 

Integration 

 

For UK ICs 

 

Dlessey has bought Ferranti's 

 

semiconductor operations 

 

for £30 million. 

 

The aim of the buyout is to 

 

develop growth in Europe and 

 

America. 

 

With their combined sales 

 

this will put Plessey into the top 

 

ten ASIC (Application Specific 

 

Integrated Circuits) producing 

 

companies in the world, at a time 

 

when concern about the frag-
mentation of the British chip 

 

industry is high. 

 

Plessey's first task will be to 

 

make cost savings that can bring 

 

Ferranti's operations up to the 

 

profitability Plessey achieves. 

 

Ferranti is only projected to 

 

break even this year and specu-
lation is that the loss-making 

 

discrete components business 

 

in Manchester may now be axed. 

 

If Plessey now puts all its 

 

semiconductor eggs in the ASIC 

 

basket, it would do well to 

 

remember how Ferranti lost its 

 

leading role in the gate-array 

 

market to America and Japan 

 

back in the 70s. 

 

As integration in ASIC gets 

 

more complex. access to micro-

processor and memory tech-

nology will be essential. The 

 

Japanese and American giants 

 

would then be able to force 

 

prices to levels that Plessey 

 

would be unable to match. 

 

Heat From The 

 

Home Service 

 

Budget Warmth is a scheme 

 

now available in seven of 

 

Britain's electricity boards 

 

thanks to the Electricity 

 

Council's award-winning Radio 

 

Teleswitch. Using the switch to 

 

alter tariff rates and selected 

 

supplies, the Electricity Board 

 

guarantees a constant tempera-
ture in one room of a customer's 

 

house for a fixed weekly charge 

 

—currently between £2.50 and 

 

£4. Tariff and load control 

 

commands are received by the 

 

teleswitch in the home from the 

 

carrier of Radio 4 (and yes, they 

 

are prepared for the frequency 

 

shift in February). Up to thirty 

 

commands per minute can be 

 

received plus a two second time 

 

code frame. 

 

Please note that the Budget 

 

Warmth scheme is currently 

 

only being supplied to cases put 

 

forward by the social services 

 

(so put that phone down) .. 
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NEWS... NEWS... NEWS... NEWS... NEWS... NEWS...  
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The Answer's 

 

EFTPOS 

 

At TSB 

 

Customers of the TSB will 

 

soon be saved from the late-

night search for those elusive 

 

TSB Cash Dispensers by a new 

 

£2.5m YESNET deal which will 

 

link their dispensers with the Nat 

 

West/Midland network. 

 

The system (of which dis-

pensers are but a tiny part) is 

 

from Plessey-Telenet and is 

 

based on a packet-switched 

 

data network (PDSN) enabling 

 

different computer systems 

 

within the TSB to communicate. 

 

At the heart of the system is the 

 

TP5/II which will allow monitor-

ing and control to take place 

 

from a central location. 

 

Other possibilities for the 

 

TSB include computer-linking 

 

Swan National (a TSB sub-

sidiary) and getting involved 

 

with EFTPOS — a new card 

 

system projected for the late 

 

1990s where the customer uses 

 

a plastic card to transfer money 

 

'instantaneously' from his 

 

account to a retailer. Two inter-

mediary services are already in 

 

service — Midland Transact 

 

(where credit cards are handled 

 

without hand-written receipts) 

 

and Barclays 'Connect' which is 

 

treated as a normal credit card 

 

but takes money from a current 

 

account. 

 

With a complete EFTPOS 

 

system the retailer would 

 

receive VDU confirmation of the 

 

customer's ability to pay and the 

 

transfer of money would take 

 

place on the spot. 

 

Maxwell To Take 

 

Over The World 

 

Miell not quite, but it seems 

 

V V that not a day passes when 

 

Cap'n Bob doesn't buy up 

 

another publishing house or 

 

football team. Now the Maxwell 

 

Communications Corporation is 

 

acquiring Nimbus Records, the 

 

only CD manufacturers in the 

 

UK. The money from the sale 

 

(.£24m) will be used mainly for 

 

expansion into CD-related areas 

 

such as electronic publishing. 

 

The development of CD-ROM 

 

will presumably be significantly 

 

boosted by Moneybags' loot and 

 

we must hope that ¡fis Nimbus' 

 

Monmouth plant rather than 

 

MCC's American factory that 

 

sees the R&D funds from the 

 

acquisition. 

 

Twinkle Twinkle Little LED 

 

Do 
you absentmindedly build 

 

up stocks of components 

 

that you never get around to 

 

using? If you've managed to 

 

collect 360,000 LEDs then you 

 

could knock them together into 

 

a little airship advertising sign 

 

like the one Airship Industries is 

 

flying over Tokyo. 

 

The UK built skysign can 

 

display TV pictures (live or 

 

recorded) or graphics generated 

 

on board the airship. The image 

 

is refreshed up to 25 times a 

 

second across the 5 x 19m 

 

screen. 

 

We're so inspired by the idea 

 

here at ETI that we were pre-
paring to light the whole side of 

 

our Golden Square offices with 

 

live broadcasts from our 

 

editorial department. Unfor-

tunately we're having trouble 

 

getting planning permission... 

 

New Arrival At Euston Station 

 

The biggest LCD In the world 

 

now hangs above the fore-
court of Euston station provid-
ing train information for the 25 

 

million passengers a year that 

 

will gaze upon its splendour. 

 

The display is 75 feet long, 9 

 

feet high and consists of 8000 

 

60mm high characters, each a 12 

 

X6 dot matrix. 

 

Although at present it is 

 

arranged as a standard train 

 

indicator with each train allo-
cated 20 lines of 19 characters, it 

 

is completely modular and can 

 

be formatted in any manner 

 

desired. 

 

Racal made the display and 

 

already has contracts for similar 

 

boards in other major London 

 

stations and in Ayr. 

 

Driving the signboard is a 

 

Compaq 386 micro with 20Mb of 

 

memory. The central processor 

 

has two auxiliary processors — 

 

one for details of normal train 

 

movements and the other to 

 

show departures from that 

 

normality. 

 

Train departures are dis-

played in chronological order 

 

(unlike mechanical boards) and 

 

as trains depart each set of 

 

information shifts across to the 

 

left. The characters are bright 

 

yellow and easy to read except if 

 

drunk when they appear as 

 

spectacular blurs of golden star-
light. Probably best to ask an 

 

inspector... 

 

If you want to ask Racal, the 

 

number is (0734) 782158. 

 

•CK (the toolmakers) has 

 

brought out a range of delightful 

 

little screwdrivers with colour 

 

coded buttonheads. Specifically 

 

designed for electronics, TV and 

 

radio use, the colour code refers 

 

to screw type (slotted, Philips or 

 

Torx) and range from slot sizes 

 

of 0.8mm to 1.8mm, Philips sizes 

 

000, 00 and 0, and Torx sizes 

 

from 06 to 09. All drivers are 

 

85mm from tip to button. Prices 

 

start at £4 per driver. They are 

 

available in shops or contact the 

 

Sales Dept of CK on (0758) 

 

612254. 

 

•Temperature and humidity are 

 

measured simultaneously in a 

 

new handy sized module from 

 

Solex. Readings are displayed 

 

by LCD and the unit also 

 

features a high/low alarm, a 

 

min/max memory and is °C/' F 

 

selectable. Probes can be used 

 

but are an optional extra. The 

 

module measures about 31/2 x 

 

11/2in and costs £46. Contact: 

 

Solex International, 44 Main 

 

Street, Broughton Ashley, Leics 

 

LE9 6RD. 

 

•A de luxe version of the 

 

Octopus work holder is now 

 

available. The Super Octopus 

 

has a heavy base block and four 

 

flexible goose neck arms 

 

equipped with two clips, a 

 

magnet and a 21/2in magnifying 

 

lens. The Super Octopus costs 

 

£13.17 including VAT and 

 

postage from Electronic and 

 

Computer Workshop, Unit 1 

 

Cromwell Centre, Stepfield, 

 

Witham CM8 3TH. Tel: (0376) 

 

517 413. 

 

*The latest 'new standard' in 

 

interface communications is the 

 

RS485 which takes over from the 

 

RS422, while most people are 

 

still using RS232s anyway. The 

 

advantage of the RS485 is in its 

 

high-speed multimessaging 

 

since 32 driver-receivers can be 

 

put on a common data bus (the 

 

RS422 could have only 1). It also 

 

has a wider common mode 

 

voltage range, now -12 to -7V. 

 

More information can be 

 

obtained from Texas Instru-
ments, Manton Lane, Bedford 

 

MK41 7PA. Tel: (0234) 63211. 
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INTERNATIONAI 

 

GAS ALARM 

 

Nothing to do with warning of the after effects of 

 

Sunday lunch. This professional quality project 

 

protects your home from the rather more serious after 

 

effects of a gas leak. 

 

BBC MICRO OSCILLOSCOPE 

 

Turn your BBC micro into a piece of test gear with this 

 

useful add-on to build. All the hardware and software 

 

to give you four input channels and up to 91kHz 

 

sampling rate. 

 

SEQUEL IV 

 

There's more on Satellite TV (we'll convince you yet!) 

 

and the second part of the Spectrum Co-processor 

 

project — the 256K RAM board. Complex numbers 

 

finally find a use in electronics in our Circuit Theory 

 

series and Chip In takes a look at programmable 

 

counters. - 

 

In case that's not enough for you, the March ETI will 

 

also be packed to the gills with the usual assortment of 

 

News and Reviews, facts and opinions, practice and 

 

theory. Don't miss it! 

 

The March ET! - on the shelves on 5th February 

 

All these articles are In preparation but circumstances may prevent publication. 

 

BUILD YOUR ETI DREAM 

 

MACHINE IN STYLE 

 

Adjust the controls to suit your mood and let the gentle, relaxing sound 

 

drift over you. At first you might head for the sound of soft rain, Sea surf, 

 

or perhaps the wind through distant trees. Almost hypnotic, the sound 

 

draws you irresistably into a peaceful, refreshing sleep. 

 

For many, the prospect of waking refreshed and alert from perhaps 

 

the first truly restful sleep in years is exciting enough in itself. For more 

 

adventurous souls there are some strange and mysterious dream 

 

experiences waiting. Take lucid dreams, for instance. Imagine being in 

 

control of your dreams and able to change them at will to act out your 

 

wishes and fantasies. With the Dream Machine its easy! 

 

The ETI expansion parts set contains all you need to turn the 

 

basic Dream Machine into a very special project. The parts set 

 

contains: 

 

• PRESTIGE CASE • MAINS POWER SUPPLY COMPONENTS (trans-
former, rectifiers, capacitors, regulator) • HIGH QUALITY EXPANSION 

 

COMPONENTS (T8A820 IC, resistors, capacitors, transistors, preset, 

 

loudspeakers) e ALL CONTROLS AND ACCESSORIES (pots, switches, 

 

knobs, neon lamp, fuse holder, fuse, mains cable, etc.) • FULL 

 

INSTRUCTIONS (Copies of the November and December ETI articles 

 

describing construction, testing and all kinds of dream experiments!) 

 

The expansion set costs only £19.95 Incl. postage and VAT 

 

(You will need the free components and PCB from the November and December 

 

issues to complete this project). 

 

The complete parts set (including PCB and all components) is 

 

yours for only £20.95 Incl. postage and VAT. 

 

wrrtt 
-
NHS SPECIAI Ol-l'ER PA( h 01 PARTS 

 

FROM READE-IRS SEMI( hs 

 

'EXPANSION OR 1 ULI kEl 

 

To A.S.P. Readers Services, 9 Hall Road, Maylands Wood 

 

Estate, Hemel Hempstead, Herts HP2 7BH. Please supply 

 

  expansion sets ROET 8 @ £19.95   

 

  complete sets ROET 9 @ £20.95 

 

I enclose my cheque/P.O. payable to A.S.P. Ltd. Please debit 

 

my Access/Barclaycard A/c No.   

 

Signature   

 

Name   

 

Address   

 

Please allow 28 days for delivery. This offer is available to 

 

readers in U.K. only. Overseas enquiries in writing to the 

 

above address. 
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NEWS... NEWS.... NEWS... NEWS ... NEWS... NEWS 

 

Total AV From Sony's CD-Interactive 

 

SCony has been showing off its 

 

latest achievements with 

 

CD-I (Compact Disc Inter-

active). CP-I has a designated 

 

Real Time Operating System 

 

and associated CPU (68000 

 

series) and blends audio 

 

functions with computing, text, 

 

graphics. animation and still 

 

pictures. 

 

Each disc contains a spiral 

 

track arranged into sectors for 

 

ease of data management, 

 

although two forms of sub-
division exist depending on the 

 

priorities of the end user. 

 

Form 1 is designed for text-
based applications. Form 2 has 

 

space (2324 bytes) for user-data 

 

such as audio and video. Audio 

 

signals can be degraded from 

 

the normal 16-bit CD audio 

 

(44.1 kHz) to rough 'n' ready 4-bit 

 

(18.9kHz) to boost the storage 

 

capacity. 

 

In Japan Sony has just 

 

shown its latest prototype CD-I 

 

along with a disc featuring all the 

 

options above and music from 

 

the group Casiopea. The 

 

machine is heavily supported by 

 

peripheral hardware but the disc 

 

mechanism itself is comparable 

 

to that of a large CD player. 

 

High quality moving video is 

 

limited to only 10% of the screen 

 

area (a full screen takes two-
thirds of a second to update). 

 

The area to be changed can be 

 

increased by enlarging the pixel 

 

size and reducing the resolution 

 

and Sony disguised some of the 

 

limitations of the system by 

 

scrolling, zooming, image 

 

mixing, fading and wiping. 

 

With room for between 

 

150000 and 200000 pages of text 

 

on each disc, CD-I will un-

doubtedly elbow its way into the 

 

education/training and enter-
tainments markets. Neverthe-
less it is likely to be next 

 

Christmas before the first self-
sufficient pre-production units 

 

are displayed and even longer 

 

before CD-I becomes a 

 

commercial reality. 

 

Aprofusion of new multi-
meters is appearing on the 

 

market at the moment. Alpha 

 

Electronics has two digital 

 

meters - a 3-digit display for 

 

£35.95 (+VAT) anda 41/2-digit for 

 

£79.95 (+VAT). The latter 

 

measures capacitance and fre-

quency as well as the more stan-
dard circuit tests. Details from 

 

Alpha Electronics, Unit 5, 

 

Linstock Trading Estate, 

 

Atherton M29 OQA (0942 

 

873434). 

 

TMK is hedging its bets with 

 

a smart digital meter and the 

 

500TU-B, a new version of a 

 

previous analogue multitester. 

 

The digital G60 has only basic 

 

functions (but looks lovely) and 

 

costs £47.00 (+VAT). The .500 

 

TU-B is £49.75 (+VAT). Both are 

 

available from Harris Elec-

tronics, 138 Grays Inn Road, 

 

London WC1X 8AX. Tel: 01-837 

 

7937. 

 

Remote 

 

Possibilities 

 

I nfra-red remote control of four 

 

separate receiver outputs is 

 

offered by a new kit from Elec-
tronic & Computer Workshop. 

 

The transmitter (1<2547) and 

 

receiver (1<2548) cost £26.27 and 

 

£35.04 respectively (inclusive of 

 

VAT and postage). 

 

Also new from ECW is a 

 

stroboscope kit with a light out-

put of 11 watt-seconds at a 

 

frequency variable from 2 to 

 

20Hz. The kit (K2601) costs 

 

£16.51 inclusive. Replacement 

 

tubes are also available. 

 

Contact ECW, Unit 1, 

 

Cromwell Centre, Stepfield, 

 

Witham, Essex CM8 3TH. Tel: 

 

(0376) 517413. 

 

February 

 

Freebies 

 

Those of you who like to have 

 

I something other than 

 

Readers' Digest subscription 

 

forms through your door might 

 

want to send off for some of the 

 

latest catalogues that are free for 

 

the taking. 

 

Universal Instruments' Test 

 

and Measurement Catalogue 

 

has 76 pages covering test gear 

 

from the classic Avometer to the 

 

latest digital stuff. For your copy 

 

just phone (0756) 69737. 

 

ECC Electronics has a 28 

 

page catalogue of capacitors, 

 

crystals and relays, mainly 

 

Japanese, available from Online 

 

on (0234) 217915. 

 

RR Electronics has produced 

 

a 48 page engineers' guide to 

 

Ferranti ICs with block diagrams 

 

and text descriptions. Contact 

 

John Perks. RR Electronics. St 

 

Martins Way, Bedford MK42 OLF 

 

(0234) 47211. 

 

Flight Electronics has 

 

released the sixth annual cata-

logue. The first half lists their lab 

 

testing gear and the rest is 

 

devoted to 'educational 

 

products' including a bread-

boarding system that interfaces 

 

with an IBM PC. Telephone 

 

(0703) 227721 and ask for 

 

Suzanne Kittow, 

 

Lambda Photometrics has a 

 

6-page brochure with full details 

 

of single and dual phase lock-in 

 

amplifiers. It's available from: 

 

Lambda House, Batford Mill, 

 

Harpenden, Herts AL5 5BZ. 

 

DIARY. . . DIARY. . . DIARY. . . DIARY . . . DIARY . . . 

 

Mathematical Modelling Of Semiconductor 

 

Devices - January 7-8th 

 

University Of Technology, Loughborough. 

 

Contact I EE on 01-240 1871 or The Institute 

 

of Mathematics and its Applications on 

 

(0702) 612177. 

 

Early Days Of Electric Lighting - January 

 

11th 

 

IEE, London. Lecture by C. N. Brown of the 

 

Science Museum. Contact IEE on 01-240 

 

1871. 

 

Corporate Computer Security '88 - 

 

January 12-14th 

 

Metropole Exhibition Centre, Brighton. 

 

Contact PLF Communications on (0733) 

 

60535. 

 

Gallium Arsenide: A New Generation Of 

 

Devices - January 14th 

 

IEE, London. Lecture by Prof. D. V. Morgan 

 

(UWIST). Contact IEE on 01-240 1871. 

 

The Illusion Of Colour - January 14th 

 

Lecture by M. B. Halstead (Thorn EMI) at the 

 

Gonville Hotel, Gonville Place, Cambridge. 

 

Contact Eastern Region IEEIE on (0603) 

 

628321. 

 

British Engineering Supplies & Technology 

 

-January 18-21st 

 

Olympia, London. Contact Mack-Brooks 

 

Exhibitions on (07072) 75641. 

 

The Which Computer Show - January 19-
22nd 

 

NEC, Birmingham. Contact Cahners 

 

Exhibitions on 01-891 5051. 

 

Office Update - January 19-22nd 

 

NEC, Birmingham. Contact Cahners 

 

Exhibitions on 01-891 5051. 

 

E-Beam Testing Of VLSI Circuits-January 

 

27th 

 

Newport Faculty of Technology. One day 

 

seminar. Contact David Jones on (0633) 

 

51525. 

 

Role Of Highly Elliptical Orbits In Satellite 

 

Communications - January 28th 

 

IEE, London. Lecture by G. Beretta of the 

 

European Space Agency. Contact IEE on 

 

01-240 1871. 

 

Electromagnetic Compatibility And Micro-

processor Based Systems - February 2nd 

 

Heathrow Penta Hotel, London. Contact 

 

ERA Seminars and Exhibitions on (0372) 

 

374151. 

 

Smartex '88 - February 9-11th 

 

Barbican Exhibition Centre. Surface mount 

 

technology exhibition. 

 

European Seminar On Neural Computing - 

 

February 8-9th 

 

Royal Garden Hotel, London. Contact IBC 

 

Technical Services on 01-236 4080. 

 

Energy '88 - February 10-12th 

 

Harrogate Exhibition Centre. Contact Emap 

 

Maclaren Exhibitions on 01-686 9200. 

 

Cable And Satellite '88 - February 25-28th 

 

Wembley Exhibition and Conference 

 

Centre, London. Contact Montbuild Ex-

hibitions on 01-486 1951. 

 

E-Beam Testing OF VLSI Circuits - March 

 

(date to be finalised) 

 

Cavendish Conference Centre, London. 

 

One day seminar. Contact ERA Seminars 

 

and Exhibitions on (0372) 374151. 

 

ETI FEBRUARY 1988 

 

7 

 



%•rCOIVIPUTER WAREHOUSE 

 

r‘. 

 

THE ALLADINS 

 

1000's OF , 

 

BARGAINS 

 

FOR CALLER 

 

CAVE or COMPUTER AND ELECTRONIC EQUIPMENT 

 

HOT LINE NIA IASI 

 

DIS TEL 

 

• 

 

The ORIGINAL FREE OF CHARGE dial uri data: 

 

base. Buy, browse or place YOUR OWN AD for. 

 

goods or services to sell, 1000's of stock items,' 

 

spares and one off bargains Updated daily. ; 

 

ON LINE NOW. CCITT, 8 bit word, no parity. • 

 

For 300 baud modems call 01-679 1888 ; 

 

For 1200-75 baud modems call 01-679 6183 . 

 

FRE 

 

E
Your monitor from its computer!! For 

 

only £29.95 it becomes a SUPERB 

 

HIGH QUALITY* COLOUR* TV SET 

 

The fabulous TELEBOX an INVALUABLE MUST forthe owner ot 

 

ANY video monitor with a composite input, colour or mOnochrome 

 

Made by a major UK Co as a TOP QUALITY, stand alone UHF 

 

tuner and costing OVER £75 to manufacture this opportunity to 

 

give YOur monitor a DUAL FUNCTION must not be missed! The 

 

TELEBOX consists of a compact, stylish Iwo tone charcoal, 

 

moulded case, containing ALL electronics tuner, power supply etc 

 

to simply plug in and convert your previously dedicated computer 

 

monitor into a HIGH QUALITY COLOUR' TV SET, giving a real 

 

benefit to ALL the family!! Dont worry if your monitor defiant have 

 

sound- THE TELEBOX even has an integral4 watt audio amplifier 

 

for drivi ng an external speaker, PLUS an auxiliary output for superb 

 

quality television sound via your headphones or HI Fl system etc 

 

Other features include Compact dimensions of only 15.75" w x 

 

7.5" d x 3.5" h, latest technology, BRITISH manufacture fully 

 

tuneable 7 channel push button tuner, Auto AOC circuit, SAW filter, 

 

LED status indicator, fully isolated 240v AC power Supply for total 

 

safety, Mains ON-OFF switch etc Many Other uses 

 

LIMITED QUANTITY- DON'T MISS THIS OFFER!! 

 

ONLY £29.95 OR £24.94 if purchased with ANY of our 

 

video monitors Supplied BRAND NEW with full instructions and 2 YEAR 

 

warranty. Yost and packing £3.50 'When used with colour en. 

 

COLOUR 6 MONOCHROME 

 

MONITO SPECIALS 

 

'SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR 

 

Made by the famous REDIFFUSION Co. for their own professional computer 

 

system this monitor has all the features to suit your immediate and future 

 

requirements Two video inputs REIS and PAL Composite Video allow direct 

 

connection to BBC/IBM and most other makes of micro computers or VCR's, 

 

including our very own TELEBOX An internal speaker and audio amp may be 

 

connected to computer or VCR for superior sound quality. Many other features 

 

Pit, tube, Matching BBC case colour. Major controls on front panel Separate 

 

Contrast and Brightness - even in ROB mode Separate Colour and audio 

 

controls for Composite Video input, BNC plug for composite input 15 way •CY 

 

plug for ROB input. modular construction eteetc 

 

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER 

 

Supplied BRAND NEW and BOXED, complete with DATA and 90 day 

 

guarantee ONLY £159.00 as above OR IBM PC Version £165.00 

 

15 Day '0' skt £1.00, BNC skt 75p BBC interface cable £5.50 

 

DECCA 6016" COLOUR monitor. ROB input. 

 

Little or hardly used manufacturer's surplus enables us to offer this special 

 

converted DECCA ROB Colour Video N Monitor at a super low price of Only 

 

£99.00. a price for a colour monitor as yet unheard of! Our own interface 

 

Safety modification and special 16" high definition Pli tube coupled with the 

 

DECCA 80 series TV chassis give 80 Column definition and quality found only 

 

on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be 

 

seen to be believed! Supplied complete and ready to plug direct to a BBC 

 

MICRO computer or any other system with a TTL ROB output Other features 

 

are: internal speaker, modular construction, auto degaussing circuit, attractive 

 

TEAK CASE, compact dimensions only 52cm W x 34 H x 24 0, 90 day 

 

guarantee Although used units are supplied in EXCELLENT condition. 

 

ONLY £99.00 + Carriage. 

 

DECCA 8016" COLOUR monitor. Composite video input Same as above 

 

model but fitted with Composite Video input and audio amp for COMPUTER, 

 

VCR or AUDIO VISUAL use ONLY £99.00 + Carr. 

 

REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm 

 

composite video input and sound amp This large screen colour display is ideal 

 

for SCHOOLS. SHOPDS, DISCOS CLUBS and other AUDIO VISUAL apply 

 

cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr 

 

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors. 

 

All units are fully cased and set for 240v standard working with composite video 

 

inputs Units are pre tested and set up for up to 80 column use. Even when 

 

MINOR screen bums exist - normal data displays are unaffected 30 day 

 

guarantee. 

 

12" KGM 320-1 B/W bandwidth input, will display up to 132 x25 lines £32.95 

 

12" GREEN SCREEN version of KGM 320-1. Only £39.95 

 

8° KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00 

 

Carriage and insurance on all monitors £10.00 

 

113101T,Tii:F111J14711111 1f1 

 

GOULD 0F443 enclosed, compact switch mode supply with DC regulated 

 

outputs of +5v @ 5.5a, +12v e 0.5a, -12v e 0.1a and - 23v @ 0.02a Dim 18e 

 

11 x 6 cm. 110 0,240v input BRAND NEW only £16.95 

 

GOULD 06-40A 5x40 amp switch mode supply NEW £130.00 

 

AC-DC Linear PSU tor DISK drive and SYSTEM applications, Constructed on a 

 

rugged ALLOY chassis to continuously supply fully regulated OC outputs of +5v 

 

@ 3 amps. -5v @ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage 

 

protected 100 or 240v AC input. Dim 28 x f25 x 7 cm NEW £49.94 

 

Carriage on ail PSU's £300 

 

1.'44 

 

Manufacturer's BRAND NEW surplus 

 

DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y 

 

matrix- ideal micro conversions etc £24.95 

 

AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB 

 

with 116 keys Many features such as On board Micro Single 5v rail full ASCII 

 

coded character set with 31 function keys, numeric keypad, cursor pad 

 

and 9600 baud SERIAL TTL ASCII OUTPUTS Less than half pnce 

 

Only £69.(4) with data Carriage on Keyboards £3.50 
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DON'T MISS THE CPM Deal 

 

OF the CENTURY 

 

The FABULOU CPM TATUNG PC2000 

 

Professional Business System 

 

A cancelled export order and months of negotiation enables us to offer this professional 

 

PC, CPM system, recently on sale at OVER £1400, at a SCOOP price just overthe cost of 

 

the two internal disk doues! ! Or less than the price of a dumb terminal!! 

 

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR 

 

PC2000 comprises a modern stylish three piece system with ALL the necessities for the 

 

SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with 

 

the THOUSANDS of proven, tested and available CPM software packages such as 

 

WORDSTAR, FAST, DBASE2 etc, the PC2000 specification. at our prices, CANNOT 

 

BE BEATEN!! 

 

The central processor plinth contains the 64K, 7.80A processor, DUAL TEAC 55F 51/4 " 

 

Double sided 40/80 track disk drives 11Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, R5232, 

 

CENTRONICS and system expansion ports and if that's not enough a ready to plug into STANDARDS'' DRIVE port for up to FOUR 

 

8" disk.drives either in double density or IBM format The ultra slim 92 key, detachable keyboard features 32 user definable keys, 

 

numeric keypad and text editing keys, even its own integral microprocessor which allows the main 280A to devote ALL its time to 

 

USER programs, eliminating"lost character" problems found on other machines. The attractive detachable 12" monitor combines 

 

a green, anti-glare etched screen, with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM 

 

2.2, user manuals and full 90 day guarantee Full data Sheet and info on request 

 

PC2000 System 

 

PC2000 Business System with CPM w ith CPM and TÉC FP25 daisywheel 

 

with CPM Etc. 

 

and 'Ready to Run' FAST Sales and 

PC2000 Wor

p

d

r

p

in

ro

t
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er

essor System 

 

COST OVER £1400 Purchase ledger, supports up to 

 

9000 Accounts, VAT etc. 

 

COST OVER £1700 

 

NOw 

 

£'39 

 

NOW only £799 

 

NOW only £499 ihinnzur 

 

Carriage & InSuranc- 
/1/111/1finginlbi 

 

SURPLUS SPECIALS ON 

 

PRESTEL - VIEWDATA - TELEX 

 

PLESSEY VUTEL, ultra compact unit, slightly larger 

 

than a telephone features A STANDARD DTIVIF 

 

TELEPHONE (tone dial) with 5" CRT monitor and 

 

integral modem etc. for direct connection to PRESTEL 

 

VIEWDATA etc Designed to sell to the EXECUTIVE at 

 

over £600!! Our price BRAND NEW AND BOXED at 

 

only £99.00 

 

DECCAFAX VP1 complete Professional PRESTEL 

 

System in slimline desk top unit containing Modem, 

 

Numeric keypad, CPU. PSU etc Connects direct to 

 

standard ROB colour monitor. Many other features 

 

include Printer output, Full keyboard input, Cassette 

 

port etc. BRAND NEW with DATA A FRACTION OF 

 

COST only £55.00 

 

ALPHATANTEL. Very compact unit with integral FULL 

 

ALPHA NUMERIC keyboard Just add a domestic TV 

 

receiver and you have a superb PRESTEL system and 

 

via PRESTEL the cheapest TELEX service to be 

 

founds Many features: CENTRONICS Printer output, 

 

Memory dialling etc Supplied complete with data and 

 

DIY mod for ROB or Composite video outputs. AS 

 

NEW only £125.00 

 

Post and packing on all PRESTEL units £8.50 

 

EX-STOCK INTEGRATED CIRCUITS 

 

4164 200 na D RAMS 9 for £11 4116 na 

 

£1.50 2112 £10.00 2114 £2.50 2102 £2.00 

 

6116 £2.50 EPROMS 2716 £4.50 2732 £300 

 

2764 £4.95 27128 £5.50 8800 £2.50 6821 £1 

 

68A09 E8 6BB09 £10 8085A £5.50 8086E15 

 

8088 £8 NEC785 £8 W02793 £28 8202A 

 

£22 8251 £7 8745 £15 Z80A DART £6.50 

 

Z80A CPU £200. Thousands ot IC's EX STOCK 

 

send SAE for list. 

 

DISK DRIVES 

 

Japanese 5ts" haft height. 80 track double sided disk 

 

drives by TEAC, CANON, TOSHIBA etc 

 

Sold as NEW with 90 day guarantee ONLY £85.00 

 

TEC F6-503 Double sided HH 40 TRK NEW £75.00 

 

SUGART SA400 SS EH 35 TRK £55.00 

 

SIEMENS FDD100 SS EH 40 TRK £85.00 

 

carriage on 51/4 " drives £5.50 

 

Brand NEW metal 5iS" DISK CASES with internal PSU, 

 

DSKC1 for 2 NH or 1 EH drive £29.95 +pp £4.00 

 

DSKC 2 for 1 NH drive £22.95 +pp £3.50 

 

DKSC 3 As DSK1 LESS PSU £12.95 +pp £2.50 

 

DSKC 4 As DSK2 LESS PSU £10.95 +pp £2.00 

 

8" IBM format TESTED EX EQUIPMENT. 

 

SHUGART 800/801 SS £175.00 +pp £8.50 

 

SHUGART 851 DS £250.00 +pp £8.50 

 

TWIN SHUGART851'82 Mb total capacity in 
surt9

c
5

a
cist, 

 

complete with PSU etc 

 

MITSUBISHI M2894-638" DS 1 Mb equiv. to SHUGART 

 

SA550 R. BRAND NEW at £275.00 +pp £8.50 

 

DYSAN 6" Alignment disk £29.00 + pp £1.00 

 

Various disk drive PSIJs Ex Stock SEE PSU section. 

 

HARD DISK DRIVES 

 

ORE/DIABLO Series 3025 Mb front load £525.00 

 

Exchangeable version £295.00. ME3029 PSU £95.00 

 

DIABLO 44/DRE4000A, 135+5 Mb from £750.00 

 

CDC HAWK5+5 Mb£795.00. CDC 978280 Mb RM03 

 

etc £2500.00. 

 

PERTEC 03422 5+5 Mb £495.00 

 

RODIME 51/4 ' Winchesters ex-Stock from £150 CALL 

 

Clearance Items- Sold as seen- No guarantee 

 

ICL 2314 BRAND NEW 14" Mb Removable pack hard 

 

disk drive cost over £2000 with data ONLY £99.00 

 

BASF 81728" 23Mb Winchesters £199.00 

 

Unless stated all drives are refurbished with 90 day 

 

guarantee Many other drives and spares in stock- call 

 

sales office for details 

 

Join the communications revolution with our super 

 

range of DATA MODEMS prices and specifications 

 

to suit all applications and budgets_ 

 

BRAND NEW State of the art products 

 

DACOM 05L2123 Multi standard 300-300. 1200-75 

 

Auto answer etc £268.00 

 

DACOM 051.2123A0 Auto dial, smart modem with 

 

multi standard AUTO SPEED detect and data buffer 

 

with flow control etc £385.00 

 

DACOM DSL212307 The CREAM of the intelligent 

 

modems, auto dial, auto cal) index, buffer 

 

etc etc £498.00 

 

Steeback S91212 V22 1200 baud FULL DUPLEX 

 

sync or asyns optional auto dial £455.00 

 

TRANSDATA 307A Acoustic coupler 300 baud full 

 

duplex, originate only. RS232 interface £49.00 

 

Ex BilITISH TELECOM full spec CCITT. ruggedised, 

 

bargain offers Sold TESTED with data Will work on 

 

any MICRO or system with RS232 interface. 

 

MODEM 13A 300 baud unit only 2" high fits under 

 

phone CALL mode only £45.00_ 

 

MODEM 20-1. 75-1200 baud Compact unit for use 

 

as subscriber end to PRESTEL, TELECOM GOLD, 

 

MICRONET etc £39.95 +pp £6.50 

 

MODEM 20-2 1200-75 baud Same as 20-1 but for 

 

computer end £65.00 +pp £6.50 

 

DATEL 2412. Made by SE Labs for BT this two part 

 

unit is for synchronous data links at 1200 or 2400 

 

baud using 2780/3780 protocol etc Many features 

 

include 2 or 4 wire working self test, auto answer etc 

 

COST OVER £800. Our price ONLY £199 +pp £8.00 

 

DATEL 4800, RACAL MPS4800 baud modern EX 

 

BT good working order, ONLY £295.00 +pp £8.00 

 

SPECIAL OFFER 

 

MODEM T02393. Ex BT. up to 1200 baud full 

 

duplex 4 wire or half duplex over 2 wire line ONLY 

 

£85.130 PER PAIR +pp £10.00 

 

E.r more information contact our Sales Office. 

 

MATRIX PRINTERS 

 

SPECIAL BULK PURCHASE of these compact, high 

 

speed matrix printers Built in Japan for the Hazeltine 

 

Corporation this unit features quality construction 

 

giving 100cps bidirectional, full pin addressable 

 

graphics, 6 type fonts, up to 9.5" single sheet or 

 

tractor paper handling. RS232 and CENTRONICS 

 

parallel interface. Many other features BRAND NEW 

 

and BOXED. COST £420. Our price Only £199.00 

 

Dry Fit MAINTENANCE FREE by Sonnenschein 

 

& Yuasa 

 

A300 07191315 12v 3Ah NEW £13.95 

 

A300 07191312 6v 3Ah NEW £9.95 

 

A30007191202 6-0-6v 1.8Ah TESTED Ex 

 

Equip £5.99 

 

VDU TE MINALS 

 

Standard VDU data entry terminals 

 

at give away prices!! 

 

QUME QVT108. Current product, state of the an 

 

erminel with detachable keyboard. 12" Green screen. 

 

2 page RAM. TVI 925, Hazeltine, ADMSA emulations, 

 

software setup, 25 x 80, Clock. Swivel and tilt base, 

 

Printer port. Function keys etc BRAND NEW and 

 

BOXED AT ALMOST HALF PRICE Only £425.00 

 

AJ510 - EX RENTAL, Z80 controlled, 15" green 

 

screen 24 x 80 display, graphics, cursor addressing, 

 

printer port etc. Very good condition TESTED complete 

 

with manual only £225.00 

 

ADDS 520 - Dumb terminal. used, 12" bfw screen 

 

RS232 interface and printer port. TESTED. 

 

ONLY £125.00. Carriage on terminals £10.00 

 

t00's of other terminals in stock. CALL for more details. 

 

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value E . 

 

Minimum CreditCard orderE10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and 

 

established companiesE20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fr! 

 

9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade. Bulk and Export 

 

CI r r ri n AI 1 r - 32 Biggin Way, Upper Norwood, London SE19 3XF 
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 LETTERS 

 

READ/WRITE 

 

Decline And Fall? 

 

I n all honesty, do you really feel 

 

that your current issue can by 

 

any stretch of the imagination 

 

justify a price tag of £1.40? 

 

As a loyal reader of ETI since it 

 

was first published in 1972 I feel 

 

more than qualified to complain at 

 

the way your publication is plod-
ding drearily downhill. 

 

In 1972 ETI cost 20p and had 88 

 

pages. Now it costs £1.40 and has 

 

68 pages. That is a 700% increase 

 

on the price and almost 25% less 

 

reading material. 

 

Of the 68 pages on offer, your 

 

December issue has: 

 

1 page contents 

 

3 pages news and diary 

 

3 pages foil patterns 

 

2 pages PCB service 

 

3 pages written by Messrs Brindley, 

 

Tame, Pitt and Armstrong 

 

2 pages index 

 

181/2 pages commercial advertising 

 

Less the front cover this leaves 

 

only 341/2 pages of actual informa-
tive or constructional material. 

 

Most of this is well spaced and 

 

gobbles up page after page. 

 

Of the remaining 351/2 pages, 

 

71/2 were given over to your 'feature' 

 

on test equipment which was 

 

padding almost all the way. For 

 

goodness sake get it back together 

 

again. 

 

Bob Collins 

 

St. Peter Port, Guernsey. 

 

The size and price of ETI has indeed 

 

fluctuated quite wildly over the course 

 

of the 15 years it has been published. 

 

Although 700
0/0 seems to be a horrific 

 

increase, this is in line with other 

 

standard price comparisons such as a 

 

gallon of petrol or a pint of beer. 

 

The size of ETI is dependant on the 

 

number of advertisements we carry. It 

 

is the ads which largely pay for the 

 

magazine. The more we carry, the 

 

bigger ETI can be. At its peak in 1981 

 

ETI was regularly over 110 pages. How-

ever, things really were spaced out 

 

then! 

 

Today ETI is slowly but surely 

 

increasing its circulation (and ad 

 

revenue) and so we can look forward to 

 

larger issues in the future. 

 

Meanwhile, I think you are a little 

 

unfair on the contents. The very first 

 

ETI which apparently won your loyalty 

 

contained a much higher proportion of 

 

the 'padding' you now object to. There 

 

were six pages of news in that issue, 

 

two pages of book reviews and four 

 

pages of record reviews! 

 

We do aim the magazine at a wider 

 

audience than simply project con-

structors although we are indeed 

 

increasing the number of small 

 

projects published. The majority of the 

 

letters we receive tend to confirm that 

 

the more general interest articles are 

 

appreciated by the majority. However, 

 

we do need to be told! If you feel 

 

strongly about how you think ETI 

 

should change, drop us a line and make 

 

your case. 

 

Frequently Wrong 

 

Your news story in the December 

 

issue incorrectly stated that 

 

Radio Four's frequency was 

 

changing from 198kHz to 200kHz. 

 

In fact the old frequency is 200kHz 

 

and the new frequency is 198kHz 

 

(1515m). 

 

Tony Carrington 

 

General Systems Engineer 

 

BBC, Bristol 

 

Yes, sorry about that one. Not only that 

 

but we said the transmissions main-

tained a stability of one part in 1011. 

 

This should have read one part in 1011. 

 

Meltdown 

 

I read the useful tip from MrStartin 

 

in Read/Write in the December 

 

1987 issue of ETI about reproduc-
ing printed PCB artworks using a 

 

photocopier. 

 

I find this a great idea but, as an 

 

office equipment engineer, I have 

 

come across the situation many 

 

times where photocopiers use not 

 

only compression to fix the toner 

 

but also heat. 

 

Can you imagine what an A4 

 

sheet of transparent film looks like 

 

oozing out of the fuser rollers? Not 

 

a pleasant sight I assure you! 

 

Please read any manual you 

 

have for your particular copier 

 

before trying this tip. Otherwise 

 

there may be some big engineers 

 

wearing very big boots knocking at 

 

your door! 

 

G. Harrison 

 

Seaford. Liverpool 

 

Good point. that. Thanks for warning 

 

us of a sticky situation. 

 

Washout 

 

Last year I built your Ecolight 

 

ultrasonic activated light 

 

switch. The unit was working quite 

 

happily as the landing light but has 

 

recently been moved outside as a 

 

yard light. 

 

All went well until it rained. Yes 

 

that's right, the rain activates the 

 

switch. 

 

The unit was mounted out of 

 

the rain about 4ft off the ground 

 

with no bushes or trees within 

 

range. 

 

Any bright ideas from ETI or 

 

any readers? 

 

Andrew Jenkins 

 

44 Tudor Terrace, Gadlys. 

 

Aberdare, 0F44 8EB 

 

Tricky one, this. We can only suggest 

 

you mount the sensors horizontally so 

 

the rain (falling downwards!) moves at 

 

90° to the sensor and therefore cannot 

 

trigger it (in theory). If that doesn't 

 

work, use the passive infra-red alarm 

 

circuit from last month instead! 

 

Mr Jenkins would be pleased to 

 

hear from any readers who can help 

 

him on this one. 

 

Mostly criticism this month. Still, 

 

we did ask for it. ETI is always 

 

happy to receive readers' 

 

comments and opinions. 

 

whether favourable or other-
wise. Don't keep your thoughts 

 

to yourself. Write in to: 

 

Electronics Today International 

 

1 Golden Square 

 

London W1R 3AB 
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SUBSCRIPTIONS 
 

SENSATIONS! 

 

AT COVER PRICE ONLY! 

 

Any of the magazines from the list below can be delivered to your door 

 

with: NO handling charge NO postage costs 

 

A&B Computing 

 

Aeromodeller 

 

Citizens Band 

 

Clocks 

 

Commodore Disk User 

 

Disk User 

 

Electronics Digest 

 

Electronics Today International 

 

Ham Radio Today 

 

Military Modelling 

 

Model Boats 

 

Model Engineer 

 

Photography 

 

Photoplay 

 

Popular Crafts 

 

Radio Control Model Cars 

 

Radio Control Boat Modeller 

 

RCM&E 

 

Radio Control Scale Aircraft Quarterly 

 

Radio Modeller 

 

Sea Classic International 

 

Scale Models International 

 

Video Today 

 

Which Video? 

 

Woodworker 

 

Your Commodore 

 

Model Railways 

 

Practical INargamer 

 

£18.00 

 

£22.20 

 

£16.20 

 

£27.00 

 

£15.00 

 

£17.70 

 

£11.00 

 

£16.80 

 

£15.60 

 

£15.60 

 

£15.60 

 

£26.40 

 

£15.00 

 

£12.00 

 

£16.20 

 

£16.20 

 

£7.50 

 

£14.40 

 

£9.00 

 

£14.40 

 

£11.70 

 

£15.00 

 

£15.00 

 

£15.00 

 

£15.60 

 

£14.40 

 

£13.20 

 

£7.80 

 

The Above Prices Refer to U.K. Subscriptions Only 

 

This offer is also open to existing U.K. subscribers who 

 

may wish to extend their current subscriptions. 

 

Please commence my subscription(s) To 

 

I enclose my cheque/money order for £ made payable to Argus Specialist Publications Ltd. 

 

or debit £ from my Access/Barclaycard Nai,i111111 

 

valid from to Signature  

 

Name  

 

Address 
 

 

 with the Issue 

 

Send this form with your remittance to: 

 

INFO NET LTD. (N.R.S. 88) 5 River Park Estate, 

 

Berkhamsted, Herts. HP4 MIL. 

 



COMPETITION 

 

Yes folks — yet again the generous folks 

 

at ETI are giving away valuable pieces 

 

of technologically advanced stuff for you to 

 

cuddle up with in your own homes. 

 

The new Interpack range of interfacing 

 

modules are hot on the streets from DCP 

 

Microdevelopments in Norwich. The inter-

packs link up to your micro using theappro-
priate DCP Intercard and from there on the 

 

application possibilities are endless! 

 

There's a detailed review of the three new 

 

DCP lnterpacks in last month's issue so you 

 

can see just what these babies can do. 

 

But what could you do? How clever 

 

could you be if you had your own Interpack 

 

and Intercard? 

 

Now's your chance to find out. We're 

 

giving them away! We want you to come up 

 

with an original and stunningly innovative 

 

application for one of the three lnterpack 

 

types. You don't have to do a full-blown 

 

design, just explain what your 'Thing with an 

 

Interpack' would do and outline roughly 

 

how it would work. The winner gets the 

 

Interpack that they used and the Intercard of 

 

their choice. 

 

It's so easy! I've entered twice myself 

 

already. 

 

So bung your 150-300 words on an 

 

enormous postcard and send it along with 

 

Your name 

 

Your address 

 

Your choice of Intercard 

 

to 'Thing with an Interpack' Competition 

 

ETI 

 

1 Golden Square 

 

London W1R 3A8 

 

The lnterpacks 

 

INTERPACK 1: 

 

8-bit I/O ports for TTL 

 

4-bit switch input port 

 

4 relay-isolated outputs 24V 1A 

 

8-channel ADC 

 

INTERPACK 2: 

 

8 switch inputs 

 

6 relay outputs 24V 1A 

 

INTERPACK 3: 

 

stepper motor driver, separate control 

 

of 3 motors available 

 

Pick A Card 

 

ZX, BBC micro, Commodore 64, Apple II, 

 

Amstrad CPC, IBM PC, Scorpion. 

 

Also: DCP Bus Intercard, Powerbus Card, 

 

Invertabus Card. 

 

DCP Microdevelopments, 2 Station Close, 

 

Lingwood, Norwich NR13 4AX. Tel: (0480) 

 

830997. 

 

Closing date: 1st February 1988 
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DISH OF THE DAY 

 

Keith Brindley continues his overview of Satellite TV with a look 

 

at 60 systems currently available 

 

First off, we should point out that the systems 

 

included in this ETI survey aren't the only systems 

 

—not by a long chalk! We had to stop somewhere 

 

and so our choice of the systems included here is 

 

purely arbitrary, based on the information we have 

 

been able to obtain from suppliers before going to 

 

press. 

 

The Gen 

 

The table shows short-form information about 

 

satellite reception systems which has been made avail-
able to ETI by various manufacturers and suppliers. 

 

Some suppliers sell the equipment as a complete 

 

system, in which case there is no problem in showing 

 

the systems' main features in tabular form. 

 

On the other hand, some suppliers only supply 

 

individual parts of systems, it being left to the user 

 

(with some guidance from the supplier of course) to 

 

choose what is required. In such instances it is a bit 

 

more difficult to specify features and so readers are 

 

always advised to consult suppliers for final details of a 

 

chosen system. 

 

Whatever the case, it is impossible to compare like 

 

for like because each system tends to have individual 

 

features (if not gimmicks!) which are unique to it. Also, 

 

most suppliers are willing to sell all parts (receivers, 

 

actuators, antennae, antenna mounts, LNBs) 

 

separately so it is perfectly possible for readers to build 

 

their own systems from different sources. You really 

 

need to know what you're doing though, to make sure 

 

all parts match. 

 

We've limited the survey purely to STV systems 

 

suppliers for the good reason that most of the larger 

 

suppliers (NEC, Rediffusion and so on) see the future 

 

of STV in terms of systems sales only — not individual 

 

parts. STV isn't like hi-fi where users can choose 

 

individual kits (a tuner here, cassette deck and 

 

amplifier there) and know that a first-class system will 

 

result. STV systems are a bit more delicate than audio 

 

systems because they are dealing with microwaves. 

 

One supplier made the point to ETI that setting up a 

 

microwave system is something like DIY plumbing. A 

 

good analogy — you don't know whether it's going to 

 

work until you've turned it on, and by then it's too late. 

 

Water, water everywhere! 

 

The information detailed here, then, refers only to 

 

complete systems supplied from single sources and 

 

can only cover the main range of features common to 

 

all systems. 

 

You'll see that suppliers in this ETI survey supply a 

 

range of systems from simple, fixed position antenna 

 

(for single satellite reception) through to complex 

 

multi-satellite reception systems. 

 

Prices of systems are shown but are only included 

 

as a guideline — some suppliers specify price exactly 

 

but as most rely on smaller sales outlets like your local 

 

television shop, prices can vary. The moral is to shop 

 

around. Prices generally do not include installation so 

 

£150 to £250 should be added to the basic system price 

 

to cover this — unless you're going to do it yourself. 

 

However, most suppliers do not advise a DIY 

 

approach, saying that only qualified personnel can do 

 

the job properly. Presumably, many ETI readers will be 

 

up to the job and we'll leave the choice to you. Details 

 

of DIY system set-up are outside the scope of this 

 

article but 
-
may be covered in a future issue of ETI if 

 

demand sees fit. 

 

Neither do prices include cost of programme 

 

reception. At the time of writing only two channels are 

 

encrypted (Filmnet and Skychannel) — although 

 

Premiere intends to encrypt on the 5th of January). 

 

Until the user has paid for a decoder and subscriptions, 

 

these cannot be legally received. Even some un-

encrypted channels require payment of subscription, 

 

although the channels would be the first to admit that 

 

not every viewer has paid the dues. 

 

Most channels. however, are considering encryp-
tion shortly, so all users must bear in mind that future 

 

cost. Details of encryption, decoding and subscrip-
tions are available from: The Satellite Programme 

 

Clearing House, The Quadrangle, 180 Wardour Street, 

 

London, W1V 4AE. 

 

Antenna 

 

The Antenna size you require depends very much 

 

on where you live. In the south of England, some 

 

suppliers say that a 0.9m antenna is suitable for current 

 

transmissions — personally. I'd ask to see this in 

 

operation before I paid out my money. A dish size of 

 

1.2m is probably a safer bet to achieve good reception 

 

in London. Further north the antenna needs to be 

 

bigger — up to 1.8m or bigger in Scotland. Again, 

 

though, always ask to see operation first. 

 

Whatever sized dish you end up with, you can at 

 

least be assured that any future television channels 

 

received by satellite, either DBS or from the inter-
mediate Astra will be more than adequately picked up. 

 

On the subject of antennae, it might be worth 

 

considering when televisions themselves were first 

 

being installed (before my time!) their aerials were 

 

considered part of the system and installation costs 

 

were a necessary evil. Once fitted, however, any 

 

television receiver bought at a later date can be used 

 

with the same aerial. 

 

That's much the same as the situation now with 

 

satellite reception systems — the antenna you buy with 

 

your system, if chosen carefully, could be with you for 

 

a long time. It should certainly see out your chosen 

 

system's receiver and be used with whatever receiver 

 

you buy in the future. At the price you'll pay, it can't 

 

really be considered a disposable item! 

 

It only remains to look at each supplier's range of 

 

systems individually. Further specifications and details 

 

of any system can be sought from the supplier's 

 

address given with each listing and suppliers will be 

 

able to provide readers with details of local outlets and 

 

installers. 

 

12 ETI FEBRUARY 1988 

 



 FEATURE 

 

BEL-Tronics (UK) Ltd 

 

Cherry Orchard North 

 

Kembrey Park 

 

Swindon 

 

Wilts SN2 6BL 

 

BEL-Tronics (UK) is the British 

 

subsidiary of Bel-Tronics of 

 

Canada. All the company's TVRO 

 

equipment is manufactured there 

 

having been on sale in Ganada for 

 

many years. This has the advant-

age that it is tried and tested before 

 

finding its way to the British market 

 

place. A Bel system is certainly not 

 

the cheapest but in most respects 

 

it's one of the best. 

 

The systems offered are based 

 

around the Micro Eye receiver. The 

 

customer merely has to choose the 

 

required size of antenna to suit and 

 

decide whether reception is to be 

 

from a single satellite or many. 

 

The Micro Eye is quite a classy 

 

receiver and is one of the best look-

ing around. Technically speaking, 

 

it's one of the most advanced too, 

 

with all features being remotely 

 

controlled. Over 60 channels can 

 

be fully programmed into the 

 

receiver and from there on merely 

 

calling up a program invokes the 

 

necessary adjustments to antenna 

 

position, LNB polarity and internal 

 

electronics to select the required 

 

satellite, transmission polarity, 

 

frequency and audio sub-carrier. 

 

A free site survey is included 

 

and a maintenance contract 

 

offered after the initial guarantee 

 

period. 

 

Technical Specification 

 

'receiver (input level: -60dBm to 

 

-20dBm. Noise figure: 6dB. Audio 

 

sub-carrier tuning: 5-8.5MHz) 

 

•LNB (noise figure: 2.1dB. Gain: 

 

50dB min) 

 

*antenna in sizes of 1.2, 1.5, 1.8m 

 

(gain 41, 42.5; 44.5dB. 3dB beam 

 

width 1.5°, 1.25°, 1°) 

 

Make Model 

 

No of Main features 

 

prog 

 

. Diem Type Price 

 

BEL-Tronics Micro Eye 

 

BEL-Tronics Micro Eye 

 

BEL-Tronics Micro Eye 

 

BEL-Tronics Micro Eye 

 

BEL-Tronics Micro Eye 

 

BEL-Tronics Micro Eye 

 

Champ WR-516 

 

Champ WR-516 

 

Connexions CX12608 

 

Connexions CX1860B 

 

Connexions CX12603 

 

Connexions CX1860D 

 

Connexions CX8012 

 

Connexions CX8018 

 

Eledyne 00 

 

Eledyne 01 

 

Eledyne 

 

Eledyne 

 

Eledyne 

 

Ferguson 

 

Ferguson 

 

Ferguson 

 

Ferguson 

 

Ferguson 

 

Ferguson 

 

Grundig 

 

Luxor 

 

Luxor 

 

Luxor 

 

Luxor 

 

Luxor 

 

Luxor 

 

Megasat 

 

Megasat 

 

Megasat 

 

NEC 

 

NEC 

 

02 

 

03 

 

04 

 

ES03 

 

ES01 

 

ES03 

 

ES01 

 

ES02 

 

ES02 

 

STR200 

 

Mark 2-1 

 

Mark 2-2 

 

Mark 2-3 

 

Mark 2-4 

 

Mark 2-5 

 

Mark 2-6 

 

XX3R 

 

XX3RI 

 

XX3G 

 

Nesat 2000 

 

Nesat 2000 

 

NEC Nesat 2000 

 

NEC Nesat 2000 

 

Rediffusion RSR30 

 

Rediffusion RSR3OP 

 

Rediffusion RSR50 

 

Rediffusion RSR50 

 

Rediffusion RSR50 

 

Sabra 

 

Sabra 

 

Sabra 

 

Sabra 

 

Sabra 

 

Sabota 

 

Sabra 

 

Sabra 

 

Skyscan 

 

STS 

 

STS 

 

STS 

 

STS 

 

STS 

 

STS 

 

SVT 

 

SRV1150-1 

 

SRV1150-2 

 

SRV1150-3 

 

SRV1150-4 

 

SRV1150-5 

 

SRV1150-6 

 

SRV1150-7 

 

SRV1150-8 

 

K1 

 

312 

 

314 

 

316 

 

318 

 

322 

 

324 

 

GS-1 

 

>60 P, POL, R. St 

 

>60 P. POL, R, St 

 

>60 P, POL. R, St 

 

>60 P, POL. POS, R. St 

 

>60 P. POL. POS, R, St 

 

>60 P, POL. POS, R. St 

 

P, POL. R 

 

P, POL, POS. R 

 

n/a M. POL 

 

n/a M, POL 

 

32 P, POL, POS, R 

 

32 P, POL, POS, R 

 

P, POL, POS, R. St 

 

P, POL, POS. R, St 

 

n/a M, POL 

 

n/a M, POL, POS (by hand) 

 

n/a M. POL, POS 

 

32 P. FOL. POS, R 

 

36 P. POL, POS, R 

 

149 P, POL, R 

 

149 P, POL, IR 

 

149 P, POL, POS. R 

 

149 P, POL, POS. R 

 

149 P, POL, R 

 

149 P, POL. POS, R 

 

29 P. POL, R 

 

24 P, POL, R, St 

 

24 P, POL, R. St 

 

24 P. POL, R, St 

 

24 P, POL, POS. R, St 

 

24 P. POL, POS, R, St 

 

24 P. POL, POS, R, St 

 

M, POL 

 

99 P, POL, POS, R 

 

576 P, POL, POS, R, St 

 

50 P. POL, R 

 

50 P, POL, R 

 

50 P, POL, POS, R 

 

50 P. POL, POS, R 

 

30 P, R 

 

30 P. POL. R 

 

50 P, POL, POS, R 

 

50 P, POL, POS, R 

 

50 P, POL, POS, R 

 

32 

 

32 P, R 

 

32 P, POL, R 

 

32 P, POL, R 

 

32 P, POL, R 

 

32 P, POL, POS, R 

 

32 P, POL, POS, R 

 

32 P, POL, POS, R 

 

24 P, POL, POS. R 

 

n/a M 

 

n/a M. POL 

 

n/a M, POL, POS (by hand) 

 

n/a M, POL, POS 

 

72 P. POI_ POS, R 

 

72 P, POL, POS, R 

 

99 P, POL, POS, R 

 

1.2 

 

1.5 

 

1.8 

 

1.2 

 

1.5 

 

1.8 

 

1.2 

 

1.8 

 

1.2 

 

1.8 

 

1.2 

 

1.8 

 

1.2 

 

1.8 

 

1.2/1.5 

 

1.2/1.5 

 

1.2/1.5 

 

1.2/1.5 

 

1.2/1_5 

 

1.2 

 

1.5 

 

1.2 

 

1.5 

 

1.8 

 

1.8 

 

1.5 

 

1.25 

 

1.6 

 

1.8 

 

1.25 

 

1.6 

 

1.8 

 

1.2 

 

1.2 

 

1.2 

 

1.5 

 

1.8 

 

1.5 

 

1.8 

 

1.2 

 

1.2 

 

1.25 

 

1.5 

 

1.7 

 

0.9 

 

0.9 

 

1.25 

 

1.6 

 

1.8 

 

1.25 

 

1.6 

 

1.8 

 

1.5 

 

1.2 

 

1.2 

 

1.2 

 

1.2 

 

1.2 

 

1.2 

 

• 1325 

 

B 1440 

 

• 1550 

 

• 2000 

 

• 2120 

 

• 2250 

 

850 

 

1500 

 

O 695 

 

• 845 

 

O 995 

 

• 1145 

 

o 1195 

 

1275 

 

• 770 

 

• 850 

 

B 1075 

 

• 1140 

 

• 1350 

 

• 1245 

 

B 1345 

 

• 1545 

 

1645 

 

• 1645 

 

1945 

 

• 1700 

 

• 916 

 

• 980 

 

• 1111 

 

• 1330 

 

• 1390 

 

• 1520 

 

O 850 

 

O 1250 

 

O 1500 

 

• 1100 

 

1200 

 

• 1500 

 

• 1600 

 

B 800 

 

B 970 

 

• 1350 

 

• 1430 

 

• 1450 

 

• 549 

 

• 669 

 

• 880 

 

• 950 

 

B 1070 

 

• 1290 

 

• 1360 

 

• 1480 

 

O 1299 

 

O 799 

 

O 899 

 

O 999 

 

O 1199 

 

O 1299 

 

O 1399 

 

1600 

 

Prices are quoted in most cases as approximate retail price including VAT. Installation is 

 

generally extra. Check all prices with your local sales outlet. 

 

Main features: tuning (P=preset, M=manual). LNB (POL=polarisation 

 

control). Antenna (POS=antenna positioning). Receiver (R=remote 

 

control, St=stereo) 

 

Antenna: diameters are quoted in metres. Type (13=basic, 0=offset, 

 

*-petalised)  

 

Connexions (UK) Plc 

 

Unit 3, 

 

South Mimms Distribution Centre 

 

Huggins Lane 

 

Welham Green 

 

Herts AL9 7LE 

 

Like Bel-Tronics' Micro-Eye, Con-
nexions TVRO systems have been 

 

around for a few years which 

 

means that equipment is tried and 

 

tested and the company has a large 

 

foot in the marketplace door. Also 

 

like Bel-Tronics, the company 

 

originated from abroad - unlike 

 

Bel-Tronics, however, the originat-
ing company is from Taiwan where 

 

the equipment is manufactured. 

 

Systems range from cheap 

 

single satellite reception to a multi-
satellite programmed reception. 

 

New systems are being introduced 

 

regularly. Rather than using a 

 

single receiver the company has 

 

opted to produce different 

 

receivers, depending on customer 

 

requirement. In this way users 

 

requiring simple systems don't 

 

have to pay for unused 

 

refinements. 
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For example, the bottom of 

 

range systems use a rotary tuning 

 

knob while higher up models 

 

feature digital readout of channels. 

 

Further, medium range systems 

 

use a separate antenna positioning 

 

control unit from the receiver, 

 

while the top of range receiver uses 

 

internal electronics to do the job. 

 

Only two antenna sizes are 

 

offered: 1.2m and 1.8m but there is 

 

a range of LNBs to suit individual 

 

applications. 

 

Technical specification 

 

•CX2460 receiver (input level: 

 

-45dBm to -30dBm. Audio sub-
carrier tuning: 4.5-8MHz) 

 

•CX1321 LNB (noise figure: 1.8dB. 

 

Gain: 50dB) 

 

'antenna in sizes 1.2, 1.8m (gain: 

 

43.5, 44.7dB. 3dB beam width: 1.2°, 

 

1°) 

 

Eledyne Ltd 

 

Isaac Newton Way 

 

Alma Park 

 

Grantham 

 

Lincs NG3/ 9RT 

 

Eledyne is part of a much larger 

 

group which has supplied control 

 

equipment for 17 years. The 

 

company's satellite reception 

 

equipment is imported from the 

 

east and a great deal of testing and 

 

re-tuning is apparently undertaken 

 

before customers see it. 

 

Equipment ranges from a 

 

cheap and cheerful single satellite 

 

receiver system to a full spec multi-
satellite remote control system. 

 

Only 1.2 and 1.5m antennae are 

 

shown (system prices are the same 

 

for both sizes) but smaller (90cm) 

 

and larger (up to 2.4m) are avail-
able so check your local outlet for 

 

prices and details. Prices listed are 

 

for GRP antennae. Spun 

 

aluminium antennae are available 

 

at a surcharge of about £20. 

 

Technical Specification 

 

'receiver (input level: -55dBm to 

 

-20dBm. Noise figure: 2dB. Audio 

 

sub-carrier tuning: 4.8-8.2MHz) 

 

•LNB (noise figure: 2dB. Gain: 

 

50dB min) 

 

*antenna in sizes 1.2, 1.5 metre 

 

(gain: 40.5, 43.5dB. 3dB beam-
width: 1.5°, 1.25°) 

 

Ferguson 

 

(Thorn EMI Ferguson Ltd) 

 

Cambridge House 

 

270 Great Cambridge Road 

 

Enfield 

 

Middlesex EN1 1UL 

 

To our knowledge, Ferguson was 

 

the first big name in British elec-
tronics to put a toe in the water and 

 

test the satellite reception system 

 

market. According to reports the 

 

water must have been pretty cold 

 

and there seemed to be a number 

 

of problems in use with the SMO1 

 

receiver. 

 

However, the original system 

 

has been updated to help heat the 

 

water and Ferguson has now gone 

 

in at the deep end with a full range 

 

of systems based around a new 

 

receiver, the SM02. 

 

The SMO2 features a 149 

 

channel memory with remote 

 

control. Its memory can only be 

 

classed as 'semi-programmable' as 

 

only transmission frequency is 

 

remembered. Antenna position 

 

and LNB polarisation have to be 

 

done separately. 

 

All-in-all, the prices for the 

 

various systems offered seem 

 

pretty high but the potential user 

 

has to bear in mind the Ferguson 

 

name bought with them. 

 

Technical Specification 

 

•receiver (input level: -55dBm to 

 

-25dBm. Noise figure: 12dB) 

 

•LNB (noise figure: 2.3dB. Gain: 

 

53dBm) 

 

•antenna in sizes 1.2, 1.5, 1.8m 

 

(gain: 42, 43, 44.5dB) 

 

Grundig International Ltd 

 

Mill Road 

 

Rugby 

 

Warwickshire CV21 1PR 

 

Another of the 'big boys' who has 

 

recently entered the satellite arena, 

 

Grundig offers a single system with 

 

a good specification, albeit fairly 

 

pricey for what it is. The Grundig 

 

name, however, may be the 

 

enticement to persuade potential 

 

buyers. 

 

Twenty-nine fully programmed 

 

channels are a main feature of the 

 

receiver, allowing control over 

 

antenna position, LNB polarity, 

 

frequency and audio sub-carrier 

 

and the remote control means 

 

push-button choice of channel. 

 

Rather than using a single con-
trollable LNB, the Grundig STR500 

 

receiver used in the system has two 

 

input sockets corresponding to 

 

signals from two LNBs (receiving 

 

horizontal and vertical polarised 

 

signals) mounted on the antenna. 

 

Technical Specification 

 

'receiver (no specification 

 

available) 

 

•LNB (noise figure: <2.2dB) 

 

*antenna (gain: 43dB. 3dB beam 

 

width: 1.25°) 

 

Luxor Satellite 

 

Bridgemead Close 

 

Westmead 

 

Swindon SN5 7YG 

 

Luxor is a subsidiary of Sabra, 

 

which also produces satellite 

 

reception systems and although a 

 

comparatively new name in British 

 

television it is part of the Nokia 

 

Group of Finland originating way 

 

back in 1926. The two companies 

 

operate under separate identities. 

 

Luxor satellite reception 

 

systems are all based around the 

 

Luxor Mark 2 receiver which has 

 

some impressive features includ-
ing Dolby stereo, a signal strength 

 

meter and 24 programmable 

 

channels. 

 

Use of a single channel re-
ceiver to cover all options means a 

 

user can upgrade fairly easily and 

 

cheaply but it does mean that lower 

 

spec systems can be quite pricey 

 

because the user has to pay for 

 

some unused features. 

 

A separate antenna control unit 

 

is used in the multi-satellite system 

 

but is controllable directly from the 

 

receiver's hand-held remote con-
trol unit. Three sizes of antenna are 

 

offered. 

 

Technical Specification 

 

*receiver (input level: -70dBm) to 

 

-30dBm. Audio sub-carrier tuning: 

 

5-8M Hz) 

 

•LNB (noise figure: 1.9dB. Gain: 

 

50dB min) 

 

'antenna in sizes 1.25, 1.6, 1.8m 
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(gain: 41.7, 43.8, 45dB. 3dB beam 

 

width: 1.5°, 1.2°, 1°) 

 

Megasat Ltd 

 

5 St Pancras Commercial Centre 

 

Pratt Street 

 

London EC4A 3JB 

 

Megasat has been around in 

 

satellite television reception 

 

systems for a while and has con-
siderable experience in its 

 

marketing. 

 

The company doesn't manu-
facture (or badge manufacture) 

 

receivers as such, merely buying in 

 

receivers from outside and com-
bining them with other required 

 

hardware to form complete 

 

systems. Most manufacturers' 

 

hardware can be supplied by 

 

Megasat. 

 

Megasat's XX3 range includes 

 

Rockdale receivers (XX3R and 

 

XX3RI) and the well-known Gensat 

 

receiver (XX36). New systems to be 

 

released shortly after the time of 

 

writing include Drake receivers 

 

and the Rediffusion RSR50 

 

receiver. These systems will be 

 

available by publication date. 

 

With the release of the latest 

 

systems Megasat is also launching 

 

the 'Compact Dish' — a 90cm 

 

antenna which appears to have 

 

extremely good characteristics — 

 

and a new LNB with noise figure 

 

claimed to be as low as 1.2dB. 

 

Technical specifications and 

 

prices for the new systems were 

 

unavailable at the time of writing. 

 

Interested readers should contact 

 

Megasat direct. 

 

NEC Business Systems (Europe) 

 

Ltd 

 

35 Oval Road 

 

l_o_ndon NW1 7EA 

 

NEC first entered the TVRO market 

 

a year or so ago although its 

 

commitment to satellite television 

 

reception is far older and far wider. 

 

NEC was one of the world's leading 

 

manufacturers of satellite recep-
tion equipment. 

 

The present NEC TVRO 

 

systems are based around the 

 

Model 2022 receiver which is a 

 

good-looking programmable 

 

device offering a number of 

 

features such as on-screen 

 

graphics, last-channel memory 

 

and MAC output (so you can add 

 

necessary decoders to receive 

 

future signals). 

 

Indeed the only real drawback 

 

foreseen with the receiver is that it 

 

is not fully programmable. Antenna 

 

position needs to be set with a 

 

separate instruction to the channel 

 

number so changing channels on 

 

different satellites is not just done 

 

by pressing one button. It's really 

 

only a small niggle but one which 

 

many customers may regard as 

 

important — we're not all 

 

computer/electronics whizzkids! 

 

Other receivers, notably the 

 

Rediffusion RSR50, achieve 

 

channel and satellite changeover 

 

with more simple operations. 

 

The same receiver services all 

 

systems in the range, purely 

 

because the antenna actuating 

 

device is classed as optional and 

 

there is a choice of two antenna 

 

sizes. An electronic polariser is 

 

used — a nice finishing touch to a 

 

well thought out range. 

 

Technical Specification 

 

•receiver (input level: -60dB to 

 

-30dB. Audio sub-carrier tuning: 

 

5.5-8M Hz) 

 

•LNB (no data forwarded) 

 

•antenna in sizes 1.5, 1.8m (no data 

 

available) 

 

Rediffusion Radio Systems Ltd 

 

Satellite Systems Division 

 

Unit 9 Mole Business Park 

 

Randalls Road 

 

Leatherhead 

 

Surrey KT22 7BA 

 

It was only a matter of time until 

 

one of the big British names pro-
duced a system capable of doing 

 

everything at a reasonable price. It 

 

just happened to be Rediffusion. 

 

This type of approach is likely to 

 

herald the way forward because 

 

most customers don't want to 

 

fiddle with dozens of knobs and 

 

buttons to change channels — they 

 

want a single push button, just as 

 

they change channels on their 

 

existing television set. 

 

Systems are based around two 

 

main receivers, the RSR30 and the 

 

RSR50. The RSR30 is nothing to 

 

write home about. In fact, in its 

 

basic form the receiver doesn't 

 

even allow control over LNB polar-
isation. The RSR3OP, a derivative 

 

of the basic receiver, does. Also 

 

available is a dish position control 

 

unit for these receivers. 

 

It is the RSR50 receiver-based 

 

systems which are of note. They 

 

feature full programmability of 50 

 

channels — all channel details 

 

(frequency, antenna position, LNB 

 

polarity, audio sub-carrier and so 

 

on) are stored and you need only to 

 

press the channel number to 

 

change satellite channels and pick 

 

up a new programme. 

 

Three antennae are available 

 

with RSR50 systems although only 

 

one is specifically for RSR30 

 

systems. 

 

Technical Specification 

 

•RSR30 and RSR50 receivers 

 

(input level: -60dBm to -25dBm. 

 

Noise figure: 12dB. Audio sub-
carrier tuning: 5-8.5MHz) 

 

•LNB (noise figure: 2.2dB. Gain: 

 

55dB) 

 

•antenna in sizes 1.2, 1.25, 1.5, 

 

1.7m (gain: 40, 41, 43.5, 44.5dB) 

 

Sabra (UK) Ltd 

 

Bridgemead Close 

 

Westmead 

 

Swindon SN5 7YG 

 

Sabra is the parent company of 

 

Luxor and like Luxor it manufac-
tures complete satellite reception 

 

systems and sells products in-

dividually. Although a relative new-
comer to the British television 
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sene, the company is part of the 

 

Nokia Group of Finland and has 

 

been around since 1926. The 

 

company claims to have over 700 

 

dealerships throughout the UK 

 

which must make it one of the 

 

biggest satellite reception system 

 

suppliers. 

 

Sabra satellite reception 

 

systems are based around the 

 

Sabra SRV1150 receiver and 

 

systems differ only in the extra 

 

lines which are bought with the 

 

receiver. 

 

The SRV1150 is one of the 

 

nicest looking receivers available. 

 

It has a 32 channel memory which 

 

together with a separate antenna 

 

control unit (part of the multi-
satellite systems) allows fully pro-
grammable control over channel 

 

choice. 

 

A selection of four antenna 

 

sizes complements the range of 

 

systems, including a recently intro-
duced 90cm dish. 

 

Technical Specification 

 

•receiver (input level: -60dBm to 

 

-30dBm. Noise figure: 6dB. Audio 

 

sub-carrier tuning: 5.5-8.5MHz) 

 

•LNB (noise figure: 2dB. Gain: 

 

50dB min) 

 

*antenna in sizes 1.25, 1.6, 1.8m 

 

(gain: 41.7, 43.8, 45dB. 3dB beam 

 

width: 1.5° 1.2° 1°) 

 

Satellite Technology Systems Ltd 

 

Satellite House 

 

Blackswarth Road 

 

Bristol I3S5 8AU 

 

Although a comparative newcomer 

 

to the television scene, STS has 

 

concentrated on SMATV for a 

 

while and has recently entered the 

 

TVRO market where its SMATV 

 

experience stands it in good stead. 

 

The company also offers good 

 

training for its dealers in installa-
tion techniques. 

 

Systems are based around two 

 

main receivers — a simple to 

 

operate but basic STS300M and 

 

the more complex and program-
mable STS32OR. The STS300M is a 

 

manually tuned beast but offers the 

 

possibility of antenna position 

 

control via hand-cranking or (if you 

 

don't like the idea of having to nip 

 

outside to turn your antenna) 

 

motor drive. 

 

The STS32OR is remotely con-
trolled, and allows the facility of 

 

programmability, using a separate 

 

remotely controlled dish actuator. 

 

All systems are based on use of 

 

a 1.2m antenna but a 1.8m antenna 

 

option is available for around an 

 

extra £250. 

 

Technical Specification 

 

•STS300M and STS32OR receivers 

 

(input level: -55dBm to -20dBm. 

 

Audio sub-carrier tuning: 4.8-
8.2M Hz) 

 

•LNB (no data available) 

 

*antenna (no data available) 

 

Skyscan Satellite Television 

 

Unit 2, Priors Way 

 

Maidenhead 

 

Berkshire SL6 2HP 

 

Another well established company 

 

in the satellite receiving systems 

 

arena is Skyscan. The K1 system 

 

has been around for a little while, 

 

proving to be reliable and versatile. 

 

Notably, Skyscan is the only 

 

company to have issued an exact 

 

retail price — all other companies 

 

only state approximate retail prices 

 

which depend on local suppliers' 

 

mark-up and so forth. 

 

Satellite channels can only be 

 

described as 'semi-programmable' 

 

because the user has to first tell the 

 

receiver a code for the satellite and 

 

then change the channel. The 

 

receiver alters antenna position 

 

and adjusts polarity and the audio 

 

sub-carrier to suit. 

 

One clever feature which 

 

Skyscan is rightly proud of is the 

 

fact the antenna steering mech-
anism is set up to always approach 

 

the final antenna position from the 

 

same direction, helping to 

 

eliminate possible hysteresis 

 

effects in the mechanics which 

 

may occur with wear through time. 

 

Only one system is offered with 

 

just one receiver, one LNB, and one 

 

antenna. It really couldn't be 

 

simpler. This no doubt helps the 

 

company to maintain the system's 

 

low price. 

 

Technical Specification 

 

'receiver (input level: -55dBm to 

 

-15dBm. Audio sub-carrier tuning: 

 

5-8.5MHz) 

 

•LNB (noise figure: 2d13. Gain: 

 

55dB) 

 

*antenna (gain: 44dB) 

 

SVT Video Systems Ltd 

 

Heybridge Industrial Estate 

 

Holloway Road 

 

Maldon 

 

Essex CM9 7XS 

 

A newcomer to the TVRO market-
place, SVT has been operating fora 

 

while in more general areas of 

 

television equipment and SMATV 

 

television distribution systems. 

 

The SVT system is based 

 

around the Palcom GS-1 satellite 

 

receiver which in itself offers high 

 

flexibility with ease of use. Up to 99 

 

channels can be fully programmed 

 

into the receiver which takes care 

 

of antenna positioning, LNB 

 

polarity, frequency and audio sub-
carrier. Useful is an analogue 

 

signal strength meter for tuning by 

 

scan mode. 

 

Notably, SVT is one of the few 

 

companies whose system price 

 

includes installation (subject to 

 

site survey). 

 

Technical Specification 

 

'receiver (input level): <-60dBm. 

 

Noise figure: <dB. Audio sub-
carrier tuning 5-8MHz) 

 

•LNB (no data available) 

 

'antenna (no data available) ET1 
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 CIRCUIT THEORY 

 

IMAGINARY 

 

TIMES 

 

Paul Chappell continues to delve the depths of the complex 

 

plane 

 

I
n introducing complex numbers last month, I went 

 

to some trouble to avoid using the terms 'real' and 

 

'imaginary' which are a hangover from Victorian 

 

uncertainty about the status of v-1: Sadly, the terms 

 

are still in common use so I must now submit to con-
vention and start using the horrible things myself. 

 

For a number like 2+j3, it is usual to refer to the 2 as 

 

the real part and the 3 (not j3) as the imaginary part. 

 

There, I've said it. Now I'll go and wash my mouth out. 

 

Complex numbers can be visualised as points on a 

 

plane. Figure 1 shows the general idea. The corres-

pondence between the numbers and their represen-
tation is obvious, so I'll let the diagram speak for itself. 

 

The plane where complex numbers live is called, 

 

naturally enough, the complex plane. It is sometimes 

 

referred to as the z-plane since it is conventional to use 

 

the symbol z to denote an arbitrary complex number, 

 

just as x might stand for any old real number. 

 

Addition of complex numbers is best demonstrated 

 

by putting a few arrows into the diagram. Figure 2a 

 

represents 2+j0, Fig. 2b shows 3+j0, Fig. 2c shows their 

 

sum which is 5+j0. The arrows add nose to tail. When 

 

the imaginary part is zero, it is often left out altogether, 

 

so this sum might be written: 2+3=5. Revolutionary 

 

stuff, eh? 

 

Figures 2d, e and f represent (2+j3)+(4+j1), (2+j3)+ 

 

(-4+j1) and (2+j3)+(-4-j1) respectively. When a 

 

complex number arrow begins at the origin, it is said to 

 

be bound. The arrow. or vector, representing 2+j3 is 

 

bound in Fig. 2d, e and f. If the vector is moved to a 

 

37 —1 

 

36 

 

36 

 

j4 — 

 

—5+33• 33 

 

32 — 
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3—j4 

 

• 5,41 
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Fig. 1 Complex numbers shown as points on the z-plane 

 

2+10 

 

3+10 

 

FREE VECTOR 4+0 

 

BOUND VECTOR 4.31 

 

( d ) 

 

FREE VECTOR 

 

—4+31 

 

FREE VECTOR 

 

—2.32 

 

4 

 

e 

 

Fig. 2 (a)-(c) The addition of 2+3 as a vector sum. (d)-(f) 

 

Some complex number additions 

 

different position, it is said to be free. The rule for 

 

shunting vectors about is demonstrated in Fig. 2d. 

 

They keep the same length and direction at all times. 

 

Without the diagrams and arrows, you simply add 

 

the real and imaginary parts individually, so (2+j3)+ 

 

(-4-j1) = (-2+j2). If you remember that we're allowing j 

 

the status of a real number and that you'd be quite 

 

happy to write (2+37)+(-4-TE) as (-2+270, the reason for 

 

adding in this way becomes evident. With `pi-numbers,' 

 

you add the good parts and the pi-parts individually, 

 

right? 

 

Returning to the arrows, subtracting one complex 

 

number from another is simply a matter of reversing 

 

the arrow for the one to be subtracted. Figure 2d 

 

represents (2+j3)+(4+j1) whereas Fig. 2f (where the 

 

free vector points in the opposite direction) represents 
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3+j0 x5 = 15+j0 

 

j15   10+j15 

 

2-93 

 

—10 

 

—315 

 

—10—j15 

 

(b) 

 

Fig. 3 Multiplication of complex numbers 

 

(3 

 

—3=j2   

 

2+j3 

 

I 

 

3 

 

( c )Id)  

 

xj4 

 

(2+j3)-(4+j1). (I hope all this is reminding you of some-
thing else you've seen recently!) 

 

Since Fig. 2f also represents (2+j3)+(-4-j1), this 

 

demonstrates how to subtract without the diagrams: 

 

reverse the signs of the second number, then add. 

 

Once again, I'm letting the diagrams do most of the 

 

talking, so make sure you've got it sussed before going 

 

on! If you get confused, think in terms of how you'd 

 

deal with pi-numbers (if there were such a thing) ana it 

 

should all make sense. 

 

Multiplication is more interesting. First of all, if you 

 

multiply a complex number by a real one, the result is 

 

simply to increase its length. Fig. 3a represents 3+j0. If 

 

you multiply it by 5+j0 you get 15+j0. This is often 

 

written 3x5=15. If you multiply by a negative real 

 

number, this has the additional effect of reversing the 

 

direction of the arrow: 3+j0 x_5 = -15+j0, which is five 

 

times as long and points West instead of East. 

 

Figure 3b represents 2+j3 and the result of 

 

multiplying this by 5 and by-5. The arrow becomes five 

 

times as long and when multiplied by-5 it also reverses 

 

direction. The results are 10+05 and -10-j15, which are 

 

simply the results of multiplying the real and imaginary 

 

parts individually by 5 or -5. You can think of pi-
numbers again here but they are about to outlive their 

 

usefulness. 

 

Now, what happens if we multiply by j? If 3 is 

 

multiplied by j, the result is obviously j3. Figure 3c 

 

shows the before-and-after picture. 

 

The arrow has the same length but is now pointing 

 

in a different direction. How about (2+j3)xj? The result 

 

is j2xj23 and since j2=-1 (because j=t=17right?) this 

 

can be written -3+j2. In Figs. 3c and 3d, multiplying by j 

 

leaves the length of the arrow unchanged but rotates it 

 

anti-clockwise by 90°. This is no coincidence! 

 

Multiplying by j4 rotates anti-clockwise by 90° and 

 

stretches the arrow by a factor of 4. Multiplying by -j2 

 

doubles the length and rotates clockwise by 90
0 . The 

 

graphical results are shown in Fig. 3e. You can do the 

 

arithmetic for yourself! 

 

Now to multiply a complete complex number by 

 

another. Let's try (2+j3)x(5+j4). Graphically this is a 

 

matter of multiplying (2+j3) by 5 (Fig. 3b), then (2+j3) 

 

by j4 (Fig. 3e), then adding the results. This time you 

 

can draw the diagram for yourself! 

 

Remembering that the vectors add nose-to-tail, 

 

you should end up at -2+j23. As a long-hand 

 

calculation, it looks like this: 

 

2+j3 

 

5+j4 

 

104115 (2+j3)x5) 

 

j8-12 (2+j3)xj4) 

 

10+j23-12 = -2+j23 

 

The pattern here is not quite so easy to see but 

 

there is one. Try drawing out a few examples for 

 

yourself and see if you can spot it. 

 

If we're going to finish before midnight I'll have to 

 

speed up a bit, so fasten your safety belt! Division of a 

 

complex number by a real one results in a shortening of 

 

the length so (a+jb)/2-(a/2+jb/2) — half the length of 

 

a+jb and pointing in the same direction. 

 

Dividing by a negative number gives a contraction 

 

and also a reversal of direction. Dividing by j leaves the 

 

length unchanged but rotates clockwise by 90°. The 

 

way to divide by j in symbols is to notice that 1/j = -j 

 

(multiply top and bottom by j. right?) so dividing by j is 

 

exactly the same as multiplying by -j. Dividing by jn 

 

gives a reduction in length by a factor of n and a 90° 

 

clockwise rotation. Dividing by -jn does exactly what 

 

you have guessed it will. Try it and see! 

 

When faced with something like (a+jb)/(c+jd) the 

 

way to tackle it is not immediately obvious. Let's take 

 

the idea we used in dividing by j. We'll try to turn the 

 

division into a multiplication. Suppose we could 

 

multiply top and bottom by some number which would 

 

give a real number as the denominator. Dividing by a 

 

real number is something we can already do so it 
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should crack the problem. Let's try an example and 

 

see what happens. Try (2+j3)/(4+j5), for instance. First 

 

of all, what can we multiply 4+j5 by to turn it into a real 

 

number? We begin a long-hand multiplication to see: 

 

4+j5 

 

2+j? 

 

8+j10 

 

j . .+. . 

 

How do I know the number we want is 2+j some-

thing? I don't know. I chose the 2 at random to see what 

 

would happen. If the imaginary parts are going to 

 

cancel out, then ? must clearly be -21/2 , so let's 

 

continue: 

 

4+j5 

 

2-j2.5 

 

8+j10 

 

-j10 +12.5 

 

8 +12.5 

 

So the original 

 

formed into: 

 

2+j3 

 

4+j5 

 

= 20.5 

 

division problem can be trans-

(2+j3) X (2-j2.5) 

 

20.5 

 

Fig. 5 The modulus 

 

of a complex number 

 

which we can do! I'll leave you to work out the answer. 

 

The idea of multiplying one complex number by 

 

another to give a real number answer is a very useful 

 

one. If you have a complex number a+jb, multiplying it 

 

by a-jb will give the answer a2+b2, which is a real 

 

number — not a j in sight! 

 

The numbers a+jb and a-jb are complex 

 

coniugates of each other. To find the conjugate of any 

 

number, just reverse the sign of the imaginary part. If 

 

you want to refer to the complex conjugate of a 

 

number, it is usual to put a bar over the top, like the 

 

negation sign in logic (although the meaning is entirely 

 

different) so a+jb = a-jb. 

 

Some pairs of conjugates are shown in Fig. 4. They 

 

are 'reflections' of each other in the real axis. Bearing in 

 

mind that the result of multiplying any pair together will 

 

give an answer on the positive real axis, this might give 

 

you another clue about the interpretation of multiplying 

 

complex numbers, if you haven't already sussed it. 

 

If z is a complex number and z its conjugate then 

 

anything of the form kzz, where k is real, will give a real 

 

number as the result. The number we hit on by experi-
ment in the earlier division would give k the value 0.5 

 

(because 2-j2.5 is half of 4-j5, which is the conjugate of 

 

4+j5, right?) 

 

Throughout the article I have spoken loosely about 

 

Girolamo Cardano 

 

1501-1576 

 

Cardano is credited with 

 

being the first mathematician 

 

to derive the basic properties 

 

of complex numbers — an 

 

idea well before its time. 

 

Cardano was a professor 

 

of medicine, astrologer and 

 

keen gambler. Apart from his 

 

controversial horoscope of 

 

Jesus, he is best known for 

 

deriving a method for solving 

 

cubic equations. 

 

His morals may not have 

 

equalled his mathematical 

 

skills — his book of dice 

 

games contained extensive 

 

advice on cheating and 

 

rumour has it that his 

 

remarkable cubic equation 

 

formula was actually the 

 

invention of Tartaglia. 

 

Cardano stole it! 

 

the length of a complex number. In formal terms, this is 

 

known as its modulus and can be calculated from 

 

Pythagoras' theorem (Fig. 5). If z=a+jb then the 

 

modulus of z (written z1) will be 'a2+b2. This gives the 

 

distance of the number from the origin, or the 'length of 

 

its arrow.' The modulus of -4+j0, for instance, will be 

 

\ 16+0 = 4, often written -41 = 4. The modulus of 3-j4 

 

will be \:9+16 = 5. 

 

An alternative way of identifying a complex 

 

number is to specify its distance from the origin and the 

 

angle its arrow makes with the positive real axis. By 

 

convention, the angles are measured in an anti-
clockwise direction. The distance from the origin is the 

 

modulus. The angle is referred to by the quaint old term 

 

'argument'. You can't argue with that. 

 

One thing I hope you picked up from this article is 

 

that the arithmetic of complex numbers doesn't 

 

conflict with the arithmetic of ordinary numbers. (It 

 

would cause a lot of problems if it did!) If you apply 

 

complex number arithmetic to the set of complex 

 

numbers where the imaginary part is zero, it churns out 

 

the ordinary number arithmetic that you learned at 

 

your mother's knee. 

 

I hope you're also beginning to feel a certain sense 

 

of déja vu over some of the results. Looks a lot like 

 

phasors, doesn't it? Next month I'll be digging a lot 

 

deeper into complex numbers and beginning to tie 

 

them in to the behaviour of electronic circuits. 
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THE DIRECT 

 

APPROACH 

 

Mike Barwise unravels the mysteries of direct memory access 

 

Direct memory access (DMA) was one of the 

 

business computer buzz words of the late 1970s. 

 

It is really a very simple concept, Any technique 

 

of transferring data between peripheral ports and 

 

memory without the intervention of a microprocessor 

 

can be termed DMA. There are, however, some 

 

standard DMA scenarios which form a more common 

 

restricted definition of the term. 

 

A typical DMA configuration is that used in the IBM 

 

PC. The 8088 microprocessor and the 8257 DMA 

 

controller work together to allow double density 

 

(MFM) disk transfers, although the processor is not 

 

capable of handling the data at the required speed by 

 

itself. This highlights the main purpose of DMA — 

 

increasing system throughput. 

 

The PC, however, only uses the very simplest 

 

implementation of DMA. Some more sophisticated 

 

alternatives can do a whole lot more than save you 

 

time. I will look briefly at some of these alternatives in 

 

due course but first let us consider the time-saving use 

 

of a basic DMA controller. 

 

A DMA controller (Fig. 1) consists in principle of an 

 

address generator, a data holding register and a 

 

control bus via which the controller communicates 

 

with the microprocessor. 

 

During normal system operation, the micro-
processor puts out addresses onto the address bus and 

 

captures the data released by the program ROM. The 

 

data is interpreted, causing new addresses to be put 

 

out together with output or capture of data. So, the 

 

sequence of operations required to move one byte 

 

from a port into memory goes something like this: 

 

• 1) put out next address 

 

• 2) when address stable, put out read strobe 

 

• 3) interpret incoming data (read port op code & 

 

parms) 

 

• 4) put out address of port 

 

• 5) when address stable, put out read strobe 

 

• 6) put out write address 

 

• 7) when address stable, put out write strobe 

 

• 8) put out next address 

 

This is a narrative of the 8086 MOV instruction 

 

which performs a read/write byte transfer in one 

 

operation. Other processors (6502 and so forth) need 

 

another op-code fetch between stages 5 and 6 as the 

 

read and write operations are separate. This means 

 

you have to duplicate 1-3 between 5 and 6 making an 

 

11-stage sequence. 

 

The minimum requirement for reading and writing 

 

memory is actually much simpler than this. All you 

 

really need is: 

 

• set up read address 

 

• output read strobe 

 

• set up write address 

 

• output write strobe. 

 

When you consider that the microprocessor will 

 

normally take one clock cycle per stage and that the 

 

clock cycle is usually about four times as long as the 

 

minimum memory read or write time, it becomes clear 

 

that a great deal of time can be saved by a method of 

 

data transfer that bypasses the microprocessor. 

 

The DMA Process 

 

To perform DMA, the controller has to take over the 

 

address, data and control buses normally driven by the 

 

microprocessor. There are two considerations here: 

 

• how control is transferred 

 

• what the microprocessor does during a DMA cycle. 

 

The first depends on the microprocessor. Certain 

 

CPUs have a built-in DMA capability by means of tri-
state switching of the address and data buses. These 

 

include the Intel 8080 and 8086 and the newish 

 

Rockwell 650102 and 65C112. Of these, the Intel 

 

processors have a dedicated DMA controller which has 

 

a specialised interaction with the CPU, whereas the 

 

Rockwell components have a capability and control 

 

bus, but you are expected to provide your own DMA 

 

mechanism. 

 

Note that even early CPUs without a DMA 

 

capability built-in can be implemented to allow DMA 

 

by the addition of external components. 

 

The second consideration, what the CPU does 

 

during a DMA cycle, depends very much on what result 

 

you want as well as the type of DMA interface available 

 

on the CPU. There are two main protocols for DMA: 

 

• single byte transfers interleaved with normal CPU 

 

activity 

 

• ultra-fast block transfers while the CPU is either held 

 

inactive, or (as in the Transputers) while the CPU 

 

directs its attention elsewhere. 

 

We will now look at DMA applications, which will 

 

demonstrate the pros and cons of the different 

 

protocols for various jobs. 

 

The Uses Of DMA 

 

The simplest case, mentioned earlier, is the use of 

 

DMA to perform data transfers between memory and 

 

peripherals which are too fast for the CPU to handle. 

 

The usual given example is disk data transfer. 

 

The original IBM PC used an 8088 processor 

 

running at 4.77MHz, This roughly equates to a 1MHz 

 

6502 in throughput. The double density (MFM) data 

 

transfer rate is one byte every 32j.is and, given the 

 

length of code needed to transfer the data as required 

 

by MS-DOS (which includes the termination of transfer 

 

immediately the last wanted byte has been handled) 

 

the CPU is just too slow for the job. 

 

However, we are not worried about the actual time 

 

the data transfer takes so we just halt the CPU, pass the 

 

bus to the DMA controller and transfer a complete disk 

 

sector before returning control to the CPU. 

 

The other uses of DMA which follow are all a little 

 

hypothetical but they are worthy of mention. 

 

The first provides the ability to run programs of 

 

enormous size in small memory maps. It has actually 

 

been implemented on the Transputers, Here the task 

 

consists of repetitive overlaying of routines into either 
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Fig. 1 Pinout and block diagram of a typical DMA 

 

controller (8257) 

 

a buffer or an execution area, concurrently with 

 

ongoing execution. 

 

There will obviously be some execution speed de-

gradation due to the DMA unlesssome execution space 

 

is 'privatised' but the software will appear to run contin-

uously, rather than in bursts (as occurs when overlay-
ing and execution are alternated). 

 

In the case of the Transputer there is just such a 

 

'private' memory. There is a RAM between the pro-
cessor and the expansion bus. This bus iS the point at 

 

which the transfer of control takes place when entering 

 

DMA so during DMA to memory beyond the bus inter-
face, processor execution can continue on the 

 

'internal' RAM. 

 

This is the most efficient format. Unless the 

 

execution time of the code in the internal memory is 

 

shorter than the DMA transfer time, the DMA is 

 

invisible. If you want to perform additional overlays, 

 

the code transferred under DMA will have to be copied 

 

into the private memory, which will waste time. How-
ever, supposing the DMA is transferring data for use 

 

by a highly iterative math routine, the system 

 

becomes very efficient indeed. 

 

The next case is that of a data acquisition system. 

 

DMA is still DMA even where no microprocessor has 

 

direct access to the memory. A typical example is that 

 

of a verys/ow data capture system (oran extremely fast 

 

one) where, for example, an analogue to digital con-
verter generates a stream of bytes and puts them 

 

directly into one of our hardware FIFO memories. 

 

There is no direct bus link between the ADC and 

 

the CPU bus but the data can get through via the FIFO 

 

buffer. Let's take the slow case. Let us suppose it takes 

 

about two seconds to capture the required data 

 

(typical of, for example, a heating or cooling curve 

 

derived by a thermocouple sensor). Let us also 

 

suppose we need a spectrum analysis of the data. We 

 

put the data through a fast fourier transform which, 

 

being highly iterative, takes about a couple of seconds 

 

to run. The simplest case would be to run an 

 

acquisition sequence (2s) then enter the FFT routine 

 

(another 2s) resulting in a system which can update 

 

once every four seconds. 

 

However, we can be crafty and doublethe through-
put by taking advantage of the ADC-FIFO DMA. If we 

 

cause (by hardware design) the FIFO to be loaded 

 

every acquisition by the end-of-conversion signal from 

 

the ADC until the FIFO is full and cause the FIFO to 

 

generate a maskable interrupt as soon as it is full, we 

 

have the required hardware so long as the interrupt 

 

remains active until acknowledged by the CPU. 

 

The system software will need a null wait loop at 

 

the end of its run (after it has done the FFT and display 

 

handling), an instruction to start the acquisition system 

 

hardware running and control over the interrupt mask. 

 

The operation will go something like this: 

 

• first time round, there iS no data to work on, so the 

 

software starts the acquisition system, unmasks the 

 

interrupt and enters the null wait loop. 

 

• on interrupt, the software unloads the FIFO into 

 

mapped memory, masks the interrupt, restarts the 

 

acquisition hardware then continues with the FFT and 

 

display. 

 

• as soon as the FFT and display are done, the software 

 

unmasks the interrupt and enters the null wait loop. 

 

If you follow this through, you will find the system 

 

is a self-prioritising truly concurrent dual process. That 

 

means both operations (calculation and data capture) 

 

are going on simultaneously and whichever finishes 

 

first waits for the other. Let's prove it: 

 

Suppose the data capture finishes before calcula-
tion and display (C&D) software. The interrupt is 

 

generated but the interrupt mask is active, so the 

 

interrupt is postponed until the mask is cleared — as 

 

soon as the C&D finishes. 

 

Now suppose the C&D finishes before the data 

 

capture. The interrupt mask is cleared and the C&D 

 

enters the null wait loop. Some time later, the interrupt 

 

is generated and is immediately acted upon as the 

 

mask is already clear. 

 

The Hardware For DMA 

 

As previously mentioned, many modern micro-
processors have inbuilt capacity for DMA either by 

 

dedicated DMA controller or by a control bus for in-

dependent implementation. Even the humble 6502 can 

 

be configured for DMA. Here is what you do ... 

 

The only realistic action the 6502 can take during a 

 

DMA cycle is ... nothing. Due to the pipelined 

 

architecture of the 6502, the bus is active during most 

 

processor cycles. There are therefore practically no 

 

'bus idle' cycles to steal. 

 

The 6502 can be stopped during any READ cycle 

 

by assertion of the RDY line. However, this could cause 

 

the processor to stop during the execution of an 

 

operation, as all operations take several clock cycles. 

 

The saving grace is an output from the 6502 called 

 

SYNC. This signal is high (logic 1) during the whole 

 

clock cycle in which an op-code is being fetched from 

 

memory. Assertion of RDY while SYNC iS active causes 

 

the processor to stop with the address bus pointing to 

 

the op-code to be fetched until RDY is released, when it 

 

commences the fetch and continues. No status, flags 

 

or parameters are lost by the process. 
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If the address, data and control buses are passed 

 

through buffers such as 74LS244 (74LS541 is a newer 

 

and more convenient alternative) and the DMA con-
troller controls them and ROY and monitors SYNC and 

 

READ/WRITE, the DMA controller can at any time halt 

 

the processor and take over the bus, along with all 

 

memory and peripherals attached to it. 

 

The newer Rockwell 650102 and 65112 have the 

 

buffers built in and also have a couple of minor 

 

differences. First, both read and write cycles can be 

 

held by RDY and secondly, there is an additional 

 

output called ML or memory lock which goes active 

 

during the modify and write cycles of read-modify-
write operations such as INCREMENT, ROTATE and 

 

SHIFT. This means you can hold and DMA at any time 

 

except during an RMW instruction, rather than waiting 

 

for the next op-code fetch. 

 

As to the DMA controller itself, it typically consists 

 

of a counter as large as the memory map (a 16-bit 

 

counter for a 64K map) which increments ata rate suit-
able to the speed of the memory after a start trigger, a 

 

comparator to stop the counter when the end of the 

 

block has been reached, one or two fixed address 

 

registers for device addresses, a read/write data 

 

register and some control signals and flags. These 

 

consist of a minimum of: write strobe, read strobe and 

 

end of block flag although there may be others as well 

 

depending on the implementation. These are all fitted 

 

together as in Fig. 2. 

 

The counter is loaded with the start address of the 

 

block to be transferred, the comparator is loaded with 

 

the end of block, the controller is programmed to read-
fixed write-incremented address or to read-
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Fig. 2 Building blocks of typical DMA controller 

 

incremented write-fixed address mode or (if the 

 

system is configured with two fixed address registers) 

 

to read-incremented write-incremented (for memory-
memory transfers) and then triggered. 

 

Ideally the DMA controller should allow at least 

 

one CPU operation to be performed between each byte 

 

transfer so that some foreground activity proceeds. 

 

To sum up then, DMA is no mystery but a very 

 

useful tool for improving system throughput and for 

 

multi-tasking operations and it is well worth experi-
menting with. You need not totally rely on ready-made 

 

DMA controllers either, as the basic mechanisms are 

 

remarkably simple to design and construct. ETI 
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SPECTRUM 

 

CO-PROCESSOR 

 

Graeme Durant describes the first part of a twin Z80 system to 

 

boost your Spectrum or just use on its own 

 

he term multiprocessing is a 

 

much bandied expression 

 

these days. It usually refers 

 

to the operation of a number of 

 

separate processors working 

 

together towards a common goal. 

 

The idea is similar to the old 

 

maths problem of how long it 

 

takes for different numbers of men 

 

to dig a hole. The more men you 

 

use, the less time it takes. 

 

In simple computer terms, the 

 

time taken to complete a given 

 

problem can be reduced by using 

 

either a faster machine (the 

 

sledgehammer approach) or by 

 

using lots of slower machines all 

 

working simultaneously on the 

 

problem (the 'lots of slower 

 

machines all working 

 

simultaneously' approach!). 

 

As fast machines are so 

 

expensive, the multiprocessing 

 

system is a good solution to many 

 

problems. Its main disadvantage is 

 

the need for communication 

 

between the individual processors. 

 

Lots of people working 

 

together to write a single book 

 

with no communication between 

 

them would not produce a well 

 

structured novel when the 

 

individual parts are put together. 

 

The same is true of 

 

multiprocessing. 

 

However, communication 

 

itself takes time and so the 

 

advantage of having more than 

 

one processor is best applied to 

 

problems where the processing 

 

itself can be easily partitioned and 

 

movement of data between the 

 

processes is not a frequent 

 

requirement. 

 

Co-processing 

 

Co-processing is just one form 

 

of multiprocessing. The co-
processor itself is just a 

 

specialised processor optimised 

 

towards some particular task. 

 

A co-processor is designed to 

 

be fed information and commands 

 

from a master processor (the 

 

'host') and then to go away and get 

 

on with what it is best at while the 

 

host does something else. When 

 

the co-processor has finished its 

 

current task, it will tap the host on 

 

the shoulder and the host will 

 

exchange data and supply the next 

 

command. 

 

On its own, the co-processor 

 

can do very little but with a 

 

suitable host and sensible 

 

allocation of tasks, the result can 

 

be a dramatic improvement in 

 

overall throughput. 

 

An increasingly common 

 

example of co-processing can be 

 

seen in the maths co-processor 

 

chips, now available to work 

 

alongside today's popular 

 

microprocessor devices. 

 

These maths chips are 

 

designed to perform high-
accuracy arithmetic functions very 

 

quickly, taking the strain off the 

 

general-purpose microprocessor 

 

itself, when number crunching is 

 

the order of the day. 

 

Since the maths chip is 

 

designed specifically to work 

 

alongside a particular 

 

microprocessor, interfacing and 

 

communication are very 

 

straightforward. The main 

 

disadvantage of maths 

 

co-processors is cost — this 

 

usually being well over the 

 

hundred pounds mark! 

 

Obviously, such cost cannot 

 

be justified when simple machines 

 

such as the ZX Spectrum are 

 

designed. So most basic home 

 

computers do not have the facility 

 

to add on a maths co-processor, 

 

despite the possible rewards. 

 

Of course, co-processors need 

 

not be as dedicated to one 

 

function as these maths chips. 
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 PROJECT 

 

SPECTRUM 

 

INTERFACE 

 

Z80 

 

1K RAM 

 

256K 

 

RAM 

 

EXPANSION 

 

Fig. 1 The Spectrum Co-processor 

 

system 

 

Acorn provided the famous 'Tube' 

 

interface on the BBC micro 

 

designed specifically for 

 

communication with a co-
processor. 

 

The Acorn co-processors are 

 

based on ordinary micro-

processors such as the 6502 

 

and the Z80. Jobs usually done 

 

solely by the internal processor 

 

are shared with the co-processor 

 

to speed things up. The result is 

 

indeed a speed increase, 

 

transparent to the user, but this 

 

depends on the machine having 

 

been designed from the start with 

 

co-processing in mind. 

 

The ridiculously popular ZX 

 

Spectrum has been mostly left out 

 

of all this co-processing fun. This 

 

is mainly because it was never 

 

designed for serious expandability 

 

and so the designer of a suitable 

 

co-processor is forced to start 

 

from nothing. 

 

However, there are a great 

 

many Spectrums out there— 
some feeling very lonely and 

 

dejected, wanting nothing more 

 

than a little companionship. So, 

 

here comes the ETI Spectrum Co-
processor to the rescue! 

 

The System 

 

The design to be described 

 

here consists of three circuits 

 

which together form a fully 

 

expandable co-processor (Fig. 1). 

 

The heart of the system is a 

 

general purpose Z80A based CPU 

 

card running at 4MHz with its own 

 

operating system software in 

 

EPROM. 

 

The second card in the system 

 

is a general purpose 256K paged 

 

dynamic RAM board. This offers 

 

the co-processor a large store area 

 

for data or programs. 

 

The third board in the system 

 

is the interface card to the 

 

• 

 

Spectrum. This consists of a 

 

connector for the Spectrum's 

 

expansion port, the bi-directional 

 

communication circuits and a 

 

three position mini-backplane for 

 

the co-processor CPU, DRAM and 

 

any other circuits the user may 

 

wish to add later such as analogue 

 

input or output or serial/parallel 

 

interfacing to the outside world. 

 

It must be stressed that the 

 

CPU card and the DRAM are 

 

completely general purpose 

 

OV Q 1 C
c

 :1 01/ 

 

2 0 -I-5V 

 

SYSTEM CLK 0 3 0 MI 

 

IOREO 0 4 0 51 RECI  

 

BUSACK 0 5 0 SUSREO 

 

WAIT 0 6 0 HALT 

 

7 0 OV 

 

RFSH 0 8 0 RD  

 

RESET O9 0 SYSTEM RESET 

 

AS 0 10 0 AS 

 

A9 0 11 0 Al 

 

A10 0 12 0 AS 

 

All 0 13 0 AS 

 

Al2 0 14 0 A4 

 

AIS 0 15 0 AS 

 

A14 0 16 0 AS 

 

A15 0 17 0 A7 

 

18 0 

 

19 0 CIV  

 

INT 0 20 0 NMI 

 

21 0 OV 

 

22 0 DO 

 

23 0 D1 

 

24 0 D2 

 

25 0 03 

 

01/ 0 26 0 04 

 

27 0 135 

 

07 0 28 0 06 

 

o 

 

o 

 

.5V 0 31 0 -1-5V 

 

OV 0 32 0 OV 

 

29 

 

30 

 

Fig. 2 The backplane pinout used 

 

throughout the system 

 

circuits and can equally well be 

 

applied individually or together to 

 

any Z80 based system. 

 

This co-processor design is 

 

simply one possible application 

 

for their use. 

 

Software 

 

These days, a chunk of 

 

hardware, no matter how 

 

sophisticated, is useless without 

 

its associated software. The 

 

Spectrum co-processor is no 

 

exception. 

 

The CPU card has provision 

 

for a 4K EPROM and in this 

 

application the machine code 

 

residing there provides the basic 

 

functions required to make the co-

processor operate. 

 

The co-processor can respond 

 

to five different commands when 

 

controlled by the Spectrum. Code 

 

or data may be moved from the 

 

Spectrum and into the co-
processor memory (block write), 

 

code or data may be moved from 

 

the co-processor memory and intc 

 

the Spectrum (block read) and 

 

user code may be executed in the 

 

co-processor (code execute). 

 

Executing code may be 

 

stopped by the Spectrum (break), 

 

and finally, the co-processor can 

 

be commanded to run a self test 

 

routine which reports on how 

 

much DRAM is present and the 

 

state of the EPROM and RAM on 

 

the CPU card. 

 

There is also the facility to 

 

extend the number of commands 

 

to include new user defined 

 

functions but that must wait until 

 

later. 

 

Why Co-process? 

 

So what advantages are 

 

gained by spending all your hard 

 

earned cash on a companion to 

 

your neglected old Spectrum? 

 

First the bad news. Since the 

 

venerable Spectrum was never 

 

intended for such serious 

 

expansion, there are major 

 

limitations on the performance 

 

improvements possible. However, 

 

put to appropriate use, this co-
processor will offer enhanced 

 

processing speed over the 

 

Spectrum alone. 

 

The Spectrum also provides a 

 

superb low-cost base for 

 

experimentation and, coupled with 

 

this project, offers a great way to 

 

learn first hand about 

 

multiprocessing environments. 

 

Over and above the obvious 

 

speed advantages, there are also a 

 

number of important things to be 

 

gained by having a pool of 

 

processing power detached from 

 

the Spectrum, yet under its 
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Fig. 3 The circuit diagram of the co-processor CPU board 
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PROJECT: Spectrum Co-processor 

 

HOW IT WORKS 

 

The CPU card consists of the 280 

 

microprocessor itself (IC2) along with 

 

the various buffers, memory devices 

 

and 'glue logic' required to make the 

 

Z80 run software. 

 

All the data, address and control 

 

lines which allow communication with 

 

other cards are buffered by high 

 

current line drivers so the processor 

 

may easily Interface with many other 

 

cards within the system. 

 

The main system high-speed clock 

 

running at 4MHz is generated by a TTL 

 

crystal oscillator based around IC1e,f. 

 

After being buffered, this drives pin 6 of 

 

the Z80A, with pull-up resistor R3 to 

 

ensure the correct clock voltage 

 

transitions. 

 

A further buffered version of the 

 

system clock is available at the card 

 

edge-connector (SK1) with IC5 acting 

 

as the bus driver. This signal is avail-
able at all times, since other devices in 

 

the system may require the clock signal 

 

even when the Z80 itself is disabled. 

 

Two more inverters from IC1 are 

 

used to generate the Z80 reset signal. A 

 

brief power-up reset pulse is generated 

 

by C2 and R4, which acts on IC2 pin 26 

 

via IC1b,c. Diode Di ensures a reliable 

 

reset occurs even when the power is 

 

only briefly removed. Alternatively, a 

 

reset operation may be initiated by an 

 

external device by It pulling low the 

 

SYSTEM RESET line on the card 

 

connector. 

 

IC3 and IC5 buffer control signals to 

 

and from the card connector. IC4 is a 

 

bidirectional buffer used to drive the 

 

system data bus from the Z80.IC6 and 

 

IC7 are unidirectional buffers which 

 

drive the address bus from the Z80. 

 

IC4, IC6, IC7 and half of IC5 have 

 

their output enable controls wired 

 

together and driven by an inverter 

 

IC1a. This in turn is driven by the 

 

BUSACK signal from the Z80. This 

 

disables the data bus, address bus and 

 

some of the control lines when an 

 

external bus request is granted. 

 

For example, if another processor or 

 

a DMA controller sharing the same 

 

buses requires use of these buses, It 

 

sends an active low signal on the 

 

BUSREQ line to the Z80. When ready to 

 

release its buses to the requester, the 

 

Z80 sends a BUSACK strobe and 

 

tristates its own buses. So the buffers 

 

must do the sanie, via IC1 a. 

 

When the external bus user has 

 

completed its operations, it releases 

 

BUSREQ and the Z80 removes 

 

BUSACK in response. The buses are 

 

then re-enabled and the Z80 can 

 

resume its own operations. 

 

In addition to those signals which 

 

must be tristated during external bus 

 

activity, there are several control 

 

signals which need not, and in some 

 

cases must not, be disabled at such 

 

times. 

 

The system clock, Ml, RFSH, 

 

BUSACK, NMI, INT, HALT, WAIT and 

 

BUSREQ are all left active, even during 

 

DMA cycles. So, the buffers which pass 

 

these particular signals, IC3 and the 

 

other half of IC5, have their outputs 

 

permanently enabled. 

 

Pull-up resistors R5-8 are provided 

 

on the four signals which enter the 

 

processor card via IC3. These four 

 

inputs, NMI, INT, WAIT and BUSRE0 

 

require such treatment to ensure 

 

reliable operation if no signals drive 

 

these lines from outside or in the case 

 

of a 'wired-OR' connection from more 

 

than one peripheral. 

 

Similarly, pull-up resistors R9-12 are 

 

fitted to the output signal lines RD, WR. 

 

MREQ and IOREQ from IC5. These 

 

ensure no erroneous active low pulses 

 

can occur as the buffer is disabled via 

 

IC1a. during DMA operation. 

 

IC4, the bi-directional buffer which 

 

controls the system data bus, must 

 

receive a signal pin 1 to determine the 

 

direction of data flow — either into or 

 

out of the card. 

 

This signal, generated by IC11d and 

 

IC12c, depends on two conditions. 

 

First and most important,the active RD 

 

strobe from the 280 pulls IC4 pin 1 high 

 

via IC12c allowing data flow into the 

 

Z80 during read cycles. Second, when 

 

the Z80 IOREQ strobe (pin 20) and the 

 

Z80 M1 signal (pin 27) go low simul-

taneously, again the direction control 

 

pin of IC4 is pulled high, via both IC11d 

 

and IC12d, to allow data flow into the 

 

Z80. 

 

This happens only when a Z80 In-

terrupt acknowledge cycle occurs and 

 

allows the external interrupt source to 

 

put an interrupt response vector onto 

 

the Z80 data bus if required. For more 

 

details refer to one of the many books 

 

available on the operation of the 280. 

 

If neither of these conditions is in 

 

force, IC4 drives data out of the card to 

 

allow for wiring data to memory or 

 

peripherals. 

 

Now, on to the memory devices on 

 

this card: When reset, the Z80 micro-

processor starts executing program 

 

code from address zero (the pro-
cessor's operating program must begin 

 

here). 

 

A 4K EPROM, IC10, is mapped into 

 

the first 4K address locations for this 

 

purpose. 

 

The next 1K locations up from the 

 

EPROM are inhabited by static RAM, 

 

intended for use as a general scratch-

pad workspace. This is shown on the 

 

circuit as IC8 and IC9, each 1K 4-bit 

 

device covering half of the data word 

 

width. 

 

Both the EPROM and the static RAM 

 

are available at all times to the pro-
cessor. The mapping of these 

 

memories is performed by the logic 

 

gates in IC11-13 driving the chip select 

 

pins of IC8 and IC9 (pin 8) and of IC10 

 

(pin 18). 

 

These signals are active low when 

 

the Z80 addresses a location within the 

 

device's allocated range. The write 

 

enable inputs of the RAM chips, pin 10 

 

of IC8 and IC9, are driven directly by 

 

the Z80 WA strobe. Similarly, the out-

put enable pin of IC10, pin 20, is driven 

 

from the Z80 RD strobe. The result is 

 

that reading an address between zero 

 

and 4K will access the EPROM and 

 

reading or writing to an address 

 

between 4K and 5K will access the 

 

scratchpad RAM. 

 

Any further memory in the system 

 

(such as the 256K dynamic RAM card) 

 

should be mapped into the rest of the 

 

Z80's available address space, this 

 

being between addresses of 5K and 

 

64K to avoid contention with the on-

board memories. 

 

It is worthwhile noting that the data 

 

and address lines to the static RAM 

 

devices are not connected here in the 

 

same order as described in the manu-

facturer's data sheet. 

 

This serves to ease the printed circuit 

 

layout and does not make any 

 

difference to circuit operation so long 

 

as a data signal goes to a data pin and 

 

an address signal goes to an address 

 

pin on the RAM chips. Every unique 

 

address location in the RAM is the 

 

same and data can be stored there 

 

regardless of its value. 

 

The same is not true of the EPROM, 

 

which is programmed externally by 

 

sticking to the standard manufacturer's 

 

pin allocations, so these same pin 

 

designations must be (and are) used 

 

here. 

 

Finally, a note about supply de-

coupling. Low value decoupling 

 

capacitors are liberally scattered about 

 

the circuit to avoid problems with 

 

supply and ground noise. A high value 

 

electrolytic capacitor (C12) is placed 

 

very close to the backplane power con-

nections to provide bulk energy 

 

storage and helps to avoid the 

 

problems associated with remotely 

 

controlled power supplies. 

 

control. 

 

For example, if an application 

 

has very critical timing associated 

 

with it — say, audio sampling — 

 

then the various interrupts already 

 

present in the Spectrum can upset 

 

operation. Using the co-processor 

 

can avoid this problem. 

 

Furthermore, a co-processor 

 

offers a great opportunity for the 

 

user to develop low-level software 

 

in a more controlled environment 

 

than on the Spectrum itself. 

 

Assembly code can be written and 

 

assembled on the co-processor, 

 

downloaded into the co-processor 

 

memory and then executed there. 

 

Input data can be fed to the 

 

program and output data 

 

examined. If some kind of endless 

 

loop is entered then execution can 

 

be stopped by the Spectrum. 

 

Every time user code stops 

 

execution, either naturally or via a 

 

Break command, all the co-
processor Z80 registers are copied 

 

into a reserved area in its memory 

 

and these can be subsequently 

 

examined to aid de-bugging. 

 

Although the co-processor's 
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operating software in EPROM is 

 

completely usable in any desired 

 

application, this idea of a 'software 

 

development system' seemed so 

 

attractive that this project will 

 

finish with a complete listing, in ZX 

 

Basic, for a menu-driven program 

 

to implement such a tool. 

 

This fully commented listing 

 

will also serve to illustrate clearly, 

 

the ways of passing data to and 

 

from the co-processor and how to 

 

control its actions afterwards so 

 

that any required co-processing 

 

application may be realised by the 

 

reader. 

 

The CPU Card 

 

Let's take a closer look at the 

 

heart of the co-processor — the 

 

CPU card. This card is built on a 

 

standard 160 x 100mm Eurocard-
sized double-sided PCB and 

 

consists of the Z80A CPU itself, 4K 

 

EPROM for the operating 

 

software, 1K static `scratchpad' 

 

RAM and full buffering for all the 

 

control, data and address lines 

 

going in and out. 

 

Connections to the other 

 

boards are made via 0IN41612 

 

connectors and the pinout used 

 

throughout this project is shown in 

 

Fig. 2. 

 

As stated earlier, this CPU 

 

card is strictly general purpose 

 

and there is absolutely no reason 

 

why it should not be used in any 

 

application you care to devise, 

 

indeed, the co-processor system 

 

could be used to develop software 

 

for some final target system which 

 

in turn would use the same Z80 

 

card at its heart. 

 

Construction 

 

The construction of the Z80 

 

processor card is relatively 

 

straightforward, particularly if the 

 

suggested PCB design is used. 

 

This PCB is double-sided but 

 

is not through-hole plated. So, 

 

connections between the layers 

 

must be added by wire links or by 

 

the component leads themselves. 

 

Where a through connection is 

 

marked on the PCB layout 

 

diagram (Fig. 4) a short length of 

 

tinned copper wire should be 

 

pushed through the hole and 

 

carefully soldered on both sides 

 

before cropping to length. 

 

Where a copper pad encircles 

 

a passive component lead on the 

 

topside of the board, this lead 

 

should be used to form a through 

 

connection. The lead should be 

 

soldered in place from the 

 

underside as normal and then 

 

soldered on the topside, being 

 

careful not to use too much solder. 

 

A large number of through 

 

connections are made via the pins 

 

of the ICs themselves (again, a 

 

copper pad encircles the IC pin on 

 

the topside). 

 

Before the ICs can be fitted, 

 

however, there are a small number 

 

of through PCB connections and 

 

miniature decoupling capacitors 

 

which, due to circuit layout 

 

constraints, are sited underneath 

 

ICs themselves. These must be 

 

fitted first. Once these are present, 

 

the ICs can be soldered in. 

 

It is strongly recommended 

 

that DIL sockets are used for all 

 

the ICs on this PCB. Apart from 

 

the ease of future repair, sockets 

 

rather neatly raise the ICs off the 

 

board surface making space for 

 

the decoupling capacitors 

 

underneath. 

 

The chosen DIL sockets must 

 

be capable of being soldered in 

 

from the topside as well as from 

 

underneath, to form the through 

 

connections. This is not as big a 

 

problem as might be thought since 

 

most 'turned pin' IC sockets leave 

 

the base of their pins accessible 

 

on the topside of the PCB. 

 

Standard 'sprung contact' DIL 

 

sockets rarely offer this feature 

 

and so turned pin style sockets are 

 

to be preferred. 

 

The trick is to first solder the 

 

socket into the PCB from 

 

underneath as normal. Then, by 

 

heating each pin in turn from 

 

underneath with the soldering 

 

iron, it will be possible to form a 

 

solder joint on the topside by 

 

simply dabbing the solder onto the 

 

base of the pin. It is advantageous 

 

to use fine solder for this 

 

operation. 

 

This technique is necessary as 

 

the exposed pin bases on the 

 

topside are usually too recessed to 

 

get a soldering iron to them and 

 

you risk melting the plastic socket 

 

frame if you try! 

 

If you envisage writing new 

 

code for this processor yourself, it 

 

is a good idea to use a zero 

 

insertion force (ZIF) socket for the 

 

EPROM (IC10). This will reduce 

 

the risk of damage to EPROMs 

 

with repeated insertion and 

 

extraction. 

 

The PCB was designed for a 

 

ZIF socket for IC10. The 

 

construction of ZIF sockets is 

 

such that they rarely provide 

 

access to their pins on the topside 

 

of the PCB. So, the through 

 

connections which would 

 

normally be made via the pins of 

 

IC10 are made conventionally by 

 

separate wire links through the 

 

board. This means that any type of 

 

24-pin DIL socket can be used to 

 

hold the EPROM — including most 

 

available ZIF sockets. 

 

After making all the through 

 

PCB connections and fitting the IC 

 

sockets, the rest of the 

 

components can be added. Note 

 

that resistors R1 and R2 should be 

 

soldered in on end. 

 

It is suggested that for extra 

 

strength, SK1 is bolted to the PCB 

 

using short M2.5 bolts and 

 

matching nuts. 

 

Finally, after all the 

 

components have been fitted, it is 

 

a good idea to check for solder 

 

splashes which may form short 

 

circuits, especially across the 

 

closely spaced bus lines. 

 

After this it is always nice to 

 

complete the job by removing any 

 

remaining traces of flux from the 

 

board, using methylated spirits 

 

and a stiff brush. 

 

Testing 

 

Testing the completed CPU 

 

card is not easy at this stage. If you 

 

intend to build the whole co-
processor system, the methods for 
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PROJECT: Spectrum Co-processor 

 

• = THROUGH CONNECTIONS 

 

Fig. 4 The component overlay for the CPU board 

 

PARTS LIST 

 

RESISTORS (all 1/4 W 5% unless 

 

otherwise stated) 

 

R1,2 lkO 

 

R3 33OR 

 

R4 15k 

 

R5-12 4k7 

 

CAPACITORS 

 

Cl 10n polyester 

 

C2, 12 100!.1 6V ultramin 

 

radial electrolytic 

 

C3-11, 13, 14 100n monolithic axial 

 

ceramic 

 

SEMICONDUCTORS 

 

IC1 74LS14 

 

IC2 Z80A 

 

IC3 

 

IC4 

 

IC5, 6, 7 

 

1C8, 9 

 

1C10 

 

1C11 

 

IC12 

 

IC13 

 

D1 

 

74LS365 

 

74LS245 

 

74LS244 

 

2114 350ns 

 

2732 350ns (see 

 

Buylines) 

 

74L532 

 

74LSOO 

 

74LS27 

 

1N4148 

 

MISCELLANEOUS 

 

SK1 DIN41612C 64-pin 

 

right angle PCB 

 

mounting plug 

 

XTAL1 4MHz crystal 

 

PCB; IC sockets: tinned copper wire for 

 

through connections; M2.5 nuts and 

 

bolts for DIN connector. 

 

testing all the hardware together 

 

will be described later in the 

 

series. 

 

However, if the card is 

 

destined for your own application 

 

then testing must consist of 

 

powering up the card, with a 

 

suitably programmed EPROM 

 

present and simply checking the 

 

program runs as expected. If it 

 

does not (and there are no 

 

dramatic blue flashes) then try 

 

running a tight program loop such 

 

as a line of code repeatedly 

 

jumping to itself and test for 

 

activity on the clock, data, 

 

address, control and EPROM chip 

 

enable lines with a scope. 

 

If all seems fine, try a program 

 

which accesses RAM and look at 

 

the signals driving the RAM chips. 

 

Fault finding in complex logic 

 

circuitry is at best very tricky and 

 

without the correct equipment, 

 

almost impossible. Think very 

 

carefully about what is going on in 

 

the circuit and try to narrow down 

 

the fault to an area of the circuitry. 

 

Beyond this, consider 

 

investing in a Logic Analyser! 

 

Next month we shall move on 

 

to look at the design and 

 

construction of the general 

 

purpose 256K paced dynamic 

 

RAM card which provides the co-
processor with storage for large 

 

programs and databases. Don't 

 

miss it! ET1 

 

BUYLINES 

 

Most of the components used on the 

 

CPU card are readily available from 

 

your usual supplier. The miniature 

 

axial ceramic capacitors used through-
out this project are available from Vero-

speed as order code 92-50952H. Vero-

speed can be contacted at Stansted 

 

Road, Boyatt Wood, Eastleigh, Hants 

 

S05 4ZY. Tel: (0703) 644555. 

 

The ultramin 100µ radial electrolytic 

 

capacitors were obtained from Maplin 

 

(order code RK50E) as Is the DIN41612 

 

backplane connector (FJ51F). The 

 

turned pin IC sockets suitable for use 

 

with this PCB are supplied by most 

 

component stockists but try Maplin's 

 

range if uncertain. 

 

For readers set on typing reams of 

 

hex into a programmer, a hex dump of 

 

the co-processor operating system 

 

EPROM will be printed later in the 

 

series. Otherwise, an EPROM pre-
programmed with this code, is avail-
able from the author, price £10 in-
clusive of postage. A comprehensively 

 

commented assembly listing for this 

 

code is also available for £3.50. Please 

 

send cheques or postal orders, made 

 

payable to the author, to 52 Bishops 

 

Court, Trumpington. Cambridge CB2 

 

2NN and allow 28 days for delivery. 

 

Finally, as ever, the printed circuit 

 

board is available from our PCB 

 

service. 

 

ETI FEBRUARY 1988 

 

29 

 



Brainwave 

 

monitor 

 

tri BETA •- Concentration, CI ALPHA - Relaxa(ion, rl THETA -Imagination. 

 

problem solving, active pleasure, tranquility creativity hynagogic 

 

thought. positive feelings. imagery 

 

This unique project will allow you to hear your own brainwaves! Through a simple training 

 

program you can learn to control them and achieve peak performance in all situations. It will 

 

revolutionise your life! 

 

The approved pails set contains: two PCBs: all components, including three PMI precision 

 

amplifiers; shielded box for screening the bio-amplifier; attractive instrument case with tilting 

 

feet: controls, switches, knObs, plugs, sockets; leads and brass electrodes, full instructions for 

 

assembly and use. 

 

Pails are available separately. We also have a range of accessories, professional electrodes, 

 

books. etc. Please send a stamped. self-addressed envelope if you just want the lists. 

 

Otherwise, an SAE -i- £2 will bnng you lists, construction details and further information. 

 

P1/41-PM 

 

THE ALPHA 

 

PLAN 

 

Can you really train your 

 

mind to think more 

 

eeectively7 Can you really 

 

excel al things you're 

 

'no good at'? 

 

The Alpha Plan has all 

 

the answers! 

 

£2.50 tre VAT) 

 

Aa., SILVER SOLUTION 

 

Just wipe On with a cloth to plate 

 

PCB tracks, connectors, wire. 

 

component leads, coins or 

 

hosehold ornaments with a layer 

 

of pure saver. It must be magic! 

 

LARGE BOTTLE (150101) 

 

SILVER SOLUTION £11.20 + VAT. 

 

OWER 

 

CONDITIONER 

 

As featured in ETI. January 1988. The 

 

approved paris set contains PCB, 

 

case, toroidal cores, class X and Y 

 

capacitors, VDRs. ICs, transistors, 

 

LEDs, all components, and full 

 

instructions. 

 

Parts are available separately 

 

Please send a stamped, 

 

self-addressed envelope 

 

if you want the lists. 

 

Otherwise, an SAE + £1 

 

will bring you lists, 

 

construction details 

 

and further 

 

information. 

 

tuI  

 

• For those who will only be satisfied with the best 

 

• Use with computers, radios, TV sets to eliminate 

 

mains-borne interference 

 

• 10 LED logarithmic display shows the amount of interference 

 

removed 

 

• Massive filter section with thirteen capacitors and two current-
balanced inductors 

 

• Bank of six VDRs to remove transients and spikes 

 

• Suppresses common mode and differential mode interference 
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PROJECT 

 

THAR' SHE 

 

BLOWS! 

 

Alan Wilcox presents an in-circuit transistor tester that will test 

 

your components rather than your patience 

 

H
ow many hours have you 

 

spent testing transistor 

 

after transistor in a 

 

ponderous search for that 

 

monstrous component which has 

 

blackened your golden PCB? How 

 

often do you wish for a device that 

 

could tell a good 'un from a bad 

 

'un with a single prod from a 

 

probe? 

 

Wish no longer. This tester will 

 

confirm in a single measurement if 

 

a diode, transistor or thyristor is 

 

OK as well as showing its polarity 

 

(PNP/NPN for a transistor and 

 

PN/NP for a diode). It is tolerant of 

 

in-circuit resistance of the order of 

 

40R across the junctions so you 

 

can flit from component to 

 

component without once reaching 

 

for your soldering iron. There is 

 

even a buzzer which sounds 

 

whenever a healthy piece of 

 

semiconductor is tested. 

 

The Test 

 

To test a transistor, a 5Hz 

 

square wave is applied to the 

 

collector-emitter terminals of the 

 

device being examined (see Fig. 

 

1). Forward bias is supplied to the 

 

base, again with a 5Hz square 

 

wave. 

 

The low saturation voltage of a 

 

good transistor is taken as the 

 

indication of a good device but is 

 

differentiated from a short circuit 

 

by checking that conduction 

 

occurs in one direction only. 

 

If conduction occurs on the 

 

positive half-cycle (relative to the 

 

emitter) this is interpreted as being 

 

a good NPN transistor. 

 

Conduction on the other half-
cycle would be due to a good PNP 

 

device. 

 

The design criterium here is 

 

that the collector-emitter voltage 

 

must fall below 500mV for a good 

 

indication to be given. This 

 

ensures the tester ignores any 

 

diodes that may be in circuit. This 

 

is particularly important in order to 

 

detect a collector-base short 

 

which would act as a diode, 

 

conducting on one half-cycle only 

 

and erroneously indicating a good 

 

device. 

 

Diodes, thyristors and 

 

Darlington transistors have a 

 

forward voltage drop between 

 

500mV and 1V so to test these a 

 

separate range is provided. On this 

 

range the threshold for a good 

 

indication is increased to 

 

approximately 1V. 

 

The Display 

 

A 4-digit LCD is used to show 

 

the status of the device under test. 

 

The first three 'digits' can show 

 

either an n or a p, and indicate the 

 

device type. The first digit is 

 

blanked when testing diodes. 

 

The fourth digit shows either a 

 

t orad to indicate transistor or 

 

diode range. It also serves as an 

 

'on' indicator. 

 

Failed devices will give a 

 

display of nnn on the LCD if the 

 

test terminals are short circuited. If 

 

they are open circuit, the first 

 

three letters of the LCD are blank. 

 

Construction 

 

The component overlay for the 

 

main PCB is shown in Fig. 2. All 

 

ICs are CMOS and so the usual 

 

precautions against static should 

 

be taken. Note that they all face 

 

the same way on the board. 

 

All odd numbered transistors 

 

are PNP and even numbered are 

 

NPN. The presets RV1, RV2 may 

 

be replaced by 4M7 fixed resistors 

 

with just a small increase in the 

 

response time resulting. 

 

Avoid any stress on the LCD 

 

display, taking care not to 

 

overtighten any fixing nuts. The 

 

mounting bezel specified comes 

 

complete with two socket strips on 

 

a board. These were removed and 

 

used on the display PCB (Fig. 3). 

 

Take care to observe the polarity 

 

of the ribbon cable when 

 

connecting the main PCB to the 

 

display PCB. 

 

Note that the two switches are 

 

momentary push to make, similar 

 

to a keyboard type. The ones used 

 

on the prototype were from the 

 

junk box. 
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Fig. 1 The complete circuit diagram 

 

Shock, Horror, Probe 

 

Testing a transistor involves 

 

connecting into the circuit at three 

 

separate points. Manipulating 

 

three individual probes with only 

 

two individual hands can be a 

 

practical problem. To overcome 

 

this, a special collector-emitter 

 

test probe was constructed using a 

 

small Eveready torch case into 

 

which were fitted two short 

 

lengths of curtain wire to form the 

 

probes. Dart points were filed 

 

down to fit tightly into these. The 

 

result can be seen in the 

 

photograph. 

 

The probe used for the base 

 

connection is one commercially 

 

available. 

 

In addition to sockets for the 

 

circuit probes, a transistor socket 

 

was fitted to the front panel of the 

 

case to ease the testing of devices 

 

out of circuit. 

 

Testing And Setting Up 

 

If the presets (RV1,2) are fitted, 

 

turn both anticlockwise and 

 

connect up the batteries. When on, 

 

the display should blank apart 

 

from the mode indication which 

 

should bead ort. This should 

 

alternate each time SW2 is 

 

12 

 

operated. 

 

Now select the diode mode 

 

and advance a preset until the 

 

display starts to flash, then back 

 

32 
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 PROJECT: Transistor Tester 

 

HOW IT WORKS 

 

Gates a and b In IC3 are wired as a 

 

bistable that changes state each time 

 

the on/off switch SW1 is pressed. When 

 

pin 3 is low, 01 is turned on through R1 

 

and power is supplied to the rest of the 

 

circuit. 

 

Gates c and dare also connected as a 

 

bistable, this time changing state when 

 

the transistor/diode switch SW2 Is 

 

pressed. In the transistor test mode, 02 

 

and 03 are biased on, effectively 

 

shorting out diodes 01,2. (Some 

 

features of the display are also 

 

controlled by this bistable). 

 

These diodes come into effect In the 

 

diode test mode, raising the threshold 

 

voltage for testing as mentioned above. 

 

IC1 is connected in the astable mode 

 

having a frequency set at 50Hz by R24 

 

and C5. This provides the waveform to 

 

drive the display and is divided by IC2to 

 

give the 5Hz square wave used to drive 

 

the bridge circuit formed by 04-7. The 

 

result of this is that the collectors of 

 

04,5 have a 5Hz square wave that is the 

 

inverse of that on the collectors of 06,7. 

 

A 12V peak-to-peak waveform is thus 

 

generated, providing an AC supply to 

 

the test terminals. 

 

The potential to the collector-emitter 

 

terminals is limited to 600mV in each 

 

direction by the base-emitter junctions 

 

of 08,9 across these terminals In the 

 

transistor text mode. In this mode, 02 

 

and 03 are always on as the 04 and 05 

 

collectors switch between the supply 

 

lines because IC3 pin 10 is high whilst 

 

pin ills low. 

 

Assuming no device is connected to 

 

the test terminals, 08 and 09 will 

 

conduct alternately, again at 5Hz. When 

 

the common emitter line is low 08 is 

 

biased on through R13 and when it is 

 

high, 09 receives its bias via R14. It is the 

 

conduction or otherwise of 08 and 09 

 

that is monitored by IC4 to provide 

 

Information on the device being tested. 

 

08 charges C3 each time it conducts, 

 

and the time constant C3-RV1 is such 

 

that the Input to gate IC4d remains 

 

below Its switching threshold, thus 

 

holding the output pin 11 high. Conduc-

off until the display just blanks. 

 

Repeat this procedure with the 

 

other preset. 

 

To test the unit connect a 

 

diode across the collector-emitter 

 

terminals. The display should 

 

show pn when the diode anode is 

 

connected to the collector 

 

terminal and np when the diode is 

 

reversed. There should be no 

 

response from the connection of 

 

the diode when the unit is in the 

 

transistor test mode. 

 

Check the transistor mode 

 

using a good transistor of each 

 

type. The display should remain 

 

blank until the base connection is 

 

made. Now short the collector-
emitter probes together and check 

 

the display shows nnn. 

 

tion through 09 on the other hand 

 

charges C4 so the input to gate a stays 

 

Just above the switching threshold, 

 

keeping output pin 3 low. 

 

The collector-emitter junction of a 

 

transistor being tested Is effectively 

 

across the base-emitter junctions of 08 

 

and 09 so if, say, a good NPN transistor 

 

Is In circuit the bias to 08 is diverted and 

 

It will switch off. Forward bias to the test 

 

transistor at this time is through 07 and 

 

R12. 

 

Similarly 09 will be turned off by the 

 

application of a PNP device, this time 

 

biased by 06 and R12. A short circuit 

 

across the collector-emitter connec-

tion will of course turn off both 08 and 

 

09. 

 

A diode across these connections will 

 

draw some current but this will be insuf-

ficient to effect conduction of 08 and 

 

09. This ensures a transistor with a 

 

base-emitter or base-collector short 

 

will register. 

 

In the diode test mode, the bistable IC 

 

changes state, reverse biasing 02,3. 01 

 

and 02 are effectively in series with the 

 

bias feed to 08 and 09. A diode 

 

connected across the collector-emitter 

 

terminals will be able to turn off either 

 

08 or 09 depending on which way 

 

around it is connected. 

 

The time constant RV1-C3 and RV2-

C4 is dictated by the choice of 5Hz as the 

 

rate at which the supply to the test 

 

terminals Is reversed. This In turn is a 

 

trade off between the response time of 

 

the Instrument and reasonable 

 

immunity to the effect of any largevalue 

 

electrolytic capacitor that may be in 

 

circuit across a junction. 

 

Good immunity to In-circuit resis-

tance is achieved because the 

 

resistance across the junction must fall 

 

below one tenth of the value of R13,14 in 

 

the case of the collector-emitter con-

nection and one tenth of R12 in the case 

 

of the base-emitter connection before 

 

the conduction of 08,9 or the transistor 

 

being tested is affected. 

 

In-circuit resistance below this will 

 

reduce the bias in each case to under 

 

the 600mV required for conduction. 

 

Note that the buzzer will sound 

 

continuously whilst a good device 

 

of any type is connected. This is 

 

useful for rapid testing of 

 

components on a board when 

 

there is no regard for polarity. 

 

Thyristors should be tested on 

 

the diode range due to their higher 

 

saturation voltage. The collector, 

 

emitter and base terminals 

 

become anode, cathode and gate 

 

respectively. 

 

A good device will show pn (it 

 

does of course act as a diode) but 

 

only when the gate connection is 

 

made. Confirm that point 

 

otherwise it is faulty. 

 

If the thyristor has an internal 

 

diode then it will show np before 

 

the application of the gate 

 

A conventional 4-digit LCD is used to 

 

Indicate the status of the device being 

 

tested. The display is driven by a perfect 

 

square wave from the bistable output of 

 

IC1. The individual segments required 

 

to represent the desired letters are 

 

driven by the exclusive-OR gates of IC5 

 

and IC6. 

 

The clock output from pin 100f IC1 is 

 

connected to one input of each EX-OR 

 

gate and also to the backplate of the 

 

LCD. If the second Input to any gate 

 

goes high, a square wave will then turn 

 

on any segments connected to the 

 

output of that gate. 

 

Open circuit across the test 

 

connections blanks the first three 

 

letters of the LCD since both inputs to 

 

IC4 from 08 and 09 are high, forcing a 

 

low on pin 10 and the five control inputs 

 

of the relevant gates. 

 

If a good NPN transistor Is tested, 08 

 

turns off, sending the output of IC4d low 

 

and IC4c high, displaying nnn and 

 

releasing control of the lines through 

 

R17 and R18. Since 09 is on, IC4b is 

 

high and the display npn is completed. 

 

With a PNP transistor, the output of 

 

IC4b goes low as 09 turns off, leaving n 

 

showing on the second digit. A p is 

 

completed each side from IC5b and 

 

IC5d, since the output of IC4d is high. 

 

In short circuit. both 08 and 09 are 

 

off, sending the lines through R17 and 

 

R18 low. This leaves a display of nnn 

 

from the high output of IC4c. 

 

In the diode mode, the first digit of the 

 

LCD is blanked by sending the control 

 

Inputs of IC5b and IC6c low through 07 

 

and 08. The bistable IC3 turns off 02 

 

and 03 placing diodes 01 and D2 in 

 

series with the bias path to 08 and 09. 

 

The voltage across the collector-
emitter test connections is now about 

 

1.2V and the application of a diode will 

 

cause the cut-off of either 08 or 09 

 

depending on its direction. This 

 

displays either pn or np as described 

 

above. 

 

The buzzer sounds If the inputs of 

 

gate IC6b are different, which only 

 

occurs when a good device is in circuit. 

 

connection due to the conduction 

 

of the internal diode. 

 

Once the gate connection is 

 

made in this case, the display will 

 

show nn (which would normally 

 

indicate a short circuit) due to a 

 

legitimate conduction in both 

 

directions. 

 

The display will similarly show 

 

nn when testing two diodes which 

 

are connected 'back to back'. A 

 

check can be made that this is due 

 

to conduction through two good 

 

diodes rather than a short circuit 

 

by switching to the transistor 

 

range and checking the display 

 

blanks off. 

 

Darlington transistors also 

 

have a high saturation voltage and 

 

can be tested in the same way on 
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TO DISPLAY PCB 

 

Ski 

 

Fig. 2 Component overlay for the main PCB 

 

Flg. 3 Component overlay for 

 

the display PCB 
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PARTS LIST 

 

RESISTORS (all 1/4W, 50/o) 

 

R1 4k7 

 

R2,4,6-11,23 10k 

 

R3,5,15,16 100k 

 

812 180R 

 

R13,14 330R 

 

817,18,24 47k 

 

819,20,21,22 

 

RV1,2 4M7 horiz. 

 

CAPACITORS 

 

C1,2,3,4,5 

 

100n 

 

SEMICONDUCTORS 

 

IC1 4047B 

 

IC2 4017B 

 

IC3,4 40118 

 

IC5,6 40708 

 

01,3,5,7,9 BC307 or equiv. 

 

02,4,6,8,10 BC237 or equiv. 

 

MISCELLANEOUS 

 

BZ1 piezo-electric 

 

LCD1 direct drive, 4-digit 

 

LCD 

 

SK1 2mm sockets (3) 

 

and/or 4-way 

 

Minicon Latch 

 

connector 

 

SW1,2 push-to-make 

 

PCB; case; type AA batteries (4); battery 

 

holder; LCD mounting bezel; nuts and 

 

bolts. 

 

BUYLINES 

 

All components are readily available 

 

from component suppliers. The LCD 

 

and mounting bezel used in the proto-
type were from Electromail (Tel: (0536) 

 

204555 stock numbers 588-588 and 

 

587-282 respectively. 

 

The case used was a 180 x 120 x 65mm 

 

Verobox. 

 

Note that buzzer BZ1 is a piezo-
electric sounder that contains its own 

 

electronics and is polarity conscious. 
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 PROJECT: Transistor Tester 

 

the diode range. Darlingtons with 

 

internal diodes mean that an NPN 

 

device for example will display np 

 

due to an internal diode which 

 

updates to nn upon application of 

 

the base connection, again due to 

 

valid conduction in both 

 

directions. 

 

A flashing display at any time 

 

should normally be interpreted as 

 

being a good device of the type 

 

indicated but with the presence of 

 

a large value electrolytic capacitor 

 

across a junction. The presence of 

 

such a component in circuit will 

 

give some conduction in the 

 

opposite direction to the semi-
conductor being tested and cause 

 

this effect. 

 

As a result, this unit is not 

 

really suitable for checking mains 

 

supply rectifiers. Because of the 

 

low resistance of the supply 

 

transformer winding, the reservoir 

 

capacitor is effectively across the 

 

diode as far as the tester is 

 

concerned. If the capacitive 

 

reactance is below 40IR or so at 

 

5Hz, a short circuit indication will 

 

result even though the rectifier 

 

may well be OK. 

 

A low battery will first show up 

 

as the display flashing at all times. 

 

ETI 

 

19" RACK CASES 

 

* Suitable for instruments, high quality amplifiers and many other applications that demand 

 

strength and professional finish * New improved Construction and finish * Black anodised 

 

aluminium front panels * Separate front mounting plate, no fixing screws visible on the front 

 

and the side of the enclosure u Heavy gauge front panel is of brushed aluminium finish 

 

enhanced with two professional handles* With ventilation slits and plastic feet *Rear box 

 

manufactured from 1.1mm Steel finished in black. Rack mounting or free standing. Comes in 

 

quick assembly flat package spare front panels available. 

 

Order Code 

 

2U-10 

 

3U-10 

 

2U-12 

 

3U-12 

 

4U-12 

 

Panel Size 

 

W H (inch) 

 

19 . 1.75 

 

19 . 3.5 

 

19 . 5.25 

 

19 . 3.5 

 

19 . 5.25 

 

19v 70 

 

Rear Box 

 

WHO 

 

37v 1.5 n 10 

 

17 n 3.0 . 10 

 

17 . 5.0 10 

 

17 a 3.0 . 12 

 

17 u 5.0 alO 

 

17 . 6.5 12 

 

Price 

 

Weight 

 

2.4kg 

 

2.959 

 

3.559 

 

3.3kg 

 

4.0kg 

 

4.6kg 

 

23.50 

 

24.50 

 

26.50 

 

25.50 

 

27.50 

 

29.95 

 

Please add £3.00 P&P for the first item arid £1.50 for each additional item. 

 

No VAT to be added to the price 

 

TEST EQUIPMENTS 

 

C83A Digital Power Supply/Voltmeter (0/35 Volts 1.5 A) 

 

0838 Digital Power Supply (0/30 Volts 1 A) 

 

C89A Function Generator (2 Hz to 200 KHz) 

 

C86A 60 MHz Counter/Timer 

 

C87A Autoranging Capacitance Meter (0.1 pF to 99.9 mF) 

 

. MV338 Metal-mains detector 

 

£44.95 

 

£38.95 

 

£39.95 

 

£47.95 

 

£47.95 

 

£4.99 

 

A new range of quality test equipment at the lowest possible price. The 

 

C89A (04.95) and C86A (£39.95) are also available in kit form with full 

 

construction details. Please add £3.00 p/p per item (£1.00 for MV338). 

 

To order send chequee postal order - please allow up to 7 days despatch for cheque clearance. 

 

Quantity discount available. Customers who require further information please send S.A.E.. 

 

Trade and overseas orders welcome. Mail order only. 

 

T.J.A. DEVELOPMENTS 

 

Dept. ETI, 53 Hartington Road, 

 

London E17 8AS. 

 

Zenith Electronics.® 

 

Kits - Modules 

 

EXTENDED OFFER 

 

10-Channel variable speed running 

 

light kit, drives LED's or Mains 

 

lamps - plus 2-FREE LED display 

 

boards and LED lamps. 

 

The following are examples of our proven product designs 

 

* High quality touch dimmer 500W R/Built  £12.99 

 

* Selectable tone generator 9-12v operation   £5.50 

 

* 3 Note Electronic Door Chime unit; 9 volt operation. 
 

 

3 melodious tones; variable frequency. Kit  

 

£
£

6
9

.
13

95
3

 

 

* Miniature FM Transmitter; 60-146MHz. Kit  

 

R/Built 
* 3 Watt FM Transmitter, 80-108MHz. Kit   £

£

13
8

..9
9

9
5

 

 

R/Built   

 

* 300 Watt Light Dimmer unit for 240 volt mains lights. 

 

. 

 

Kit  £6.95 

 

* 4 Code Digital Code unit plus Key Pad - select own 

 

code; 9 volt. Kit  £15.95 

 

* 5-100 Watt Electronic Loudspeaker Overload 

 

Protector, adjustable. Kit   £11.11 

 

* VU Meter 10 LED indicator; -S to +12dB range. Kit  £12.59 

 

* Automatic light controller; automatically turns on and off 

 

lights at pre-set times and triggered by darkness. Kit £25.08 

 

* Mains Wiring and Metal Detector. R/Built  £11 00 

 

£25.00 

 

£13,23 

 

Hardware 

 

......\''' 

 

SPECIAL 

 

PRICE 

 

£14.97 

 

* Zenith Speech Processor P-202 Ft/Built  

 

* 18-Watt Car/Home Power Amp. 12-V. Kit  

 

* Amplifier Power Meter; 10 LED indicator from 

 

0.25-100 Watt Input - 9 volt operation. Kit  £9.52 

 

* Light sensitive relay unit; variable sensitivity trigger 

 

control; senses light or dark - selectable. Kit   £8.45 

 

ALL KITS CONTAIN FULL INSTRUCTIONS: P.C.B.s AND COMPONENTS. 

 

ALL PRICES INCLUDE VAT AND POSTAGE ec PACKING. 

 

OVERSEAS ORDERS-ADD 10% TO ABOVE PRICE/ 

 

PLEASE SEND CHEQUE OR POSTAL ORDERS WITH ORDER. 

 

SAE. Far 

 

-FREE - 

 

flats Pac'w 

 

Zenith Electronics, 14 Cortlandt Business Centre 

 

Hailsham., E. Sussex. U.K. BIM 1/1E. 

 

Tel: 0323 847973 Telex: 878334 
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SMOOTH 

 

OPERATOR 

 

Henry Davies makes use of the recent abundance of cheap 

 

telephones to design a complete system for home or office 

 

Since the liberalisation of the 

 

telephone network, 

 

inexpensive telephones 

 

have become widely available. 

 

Obsolescent BT models such as 

 

the Trimphone and the once-
standard 8746 can be picked up 

 

from surplus dealers very 

 

cheaply. 

 

Using a little ingenuity and a 

 

soldering iron these phones can 

 

be linked together to create an 

 

intercom system or, if expanded, 

 

an entire house telephone 

 

system. 

 

Figure 1 shows a complete 

 

two phone intercom system with 

 

all the necessary signalling, 

 

ringing and transmission 

 

functions. The switching and 

 

signalling take place 

 

automatically and are initiated by 

 

taking a telephone off-hook in 

 

the usual manner. 

 

The familiar 'burr-burr' 

 

ringing cadence is generated by 

 

an economical circuit shown in 

 

Fig. 2 and examined in detail 

 

later. 

 

Operation 

 

Each telephone requires a 

 

loop detector (indicated by a 

 

dotted line in Fig. 1). The internal 

 

workings of the telephones 

 

themselves are described in the 

 

panel but basically when the 

 

handset switch of the phone is 

 

lifted, current will flow through 

 

the diodes of the relevant loop 

 

detector and the associated relay 

 

will operate. 

 

Assuming both telephones 

 

are on-hook, neither loop 

 

detector is activated and the 

 

relays assume their normally 

 

closed positions. The contacts 

 

have been interconnected such 

 

that if both are in the normally 

 

open position or both are in the 

 

normally closed position. the 

 

result is an open circuit and the 

 

ringer is not enabled. 

 

If one relay is energised while 

 

the other is not, however, then 
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Fig. 1 Circuit diagram for a two phone intercom 
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 PROJECT 

 

the ringer is enabled (it is a form 

 

of hard-wired exclusive-OR gate). 

 

In practice this means that 

 

ringing current is switched on 

 

when the handset of either 

 

telephone is lifted and is 

 

switched off again when the 

 

second handset is lifted (call 

 

answered) or when the first 

 

handset is replaced (call 

 

unanswered). 

 

The ringing current generator 

 

HOW IT WORKS 

 

The loop detector circuits LD1 and LD2 

 

are indicated by the dotted Unes in Fig. 

 

1. The circuit is basically a common 

 

emitter amplifier with DC negative 

 

feedback (developed across R2 and 

 

R3). When current flows from A to C, 

 

the two diodes in this path are biased 

 

on and about 1.4V is dropped across 

 

them. 

 

This voltage is used to switch on the 

 

transistor and energise the relay. The 

 

reverse biased diode across the relay 

 

coil is present to protect the transistor 

 

from back EMF. The relay can be any 

 

nominal 12V type with a set of change-
over contacts so long as the coil 

 

requires no more than about 30mA for 

 

operation. 

 

The cadencing in the ringer is 

 

ASTABLE 

 

EDGE 

 

DETECTOR 

 

MONO-
STABLE 

 

RINGING 

 

CURRENT 

 

(OUTPUT) 

 

achieved by a single 556 (dual timer) 

 

package (IC2) with two EX-OR gates 

 

functioning as an edge detector as 

 

shown in Fig. 2. The 556 is used in a 

 

conventional configuration with one 

 

half acting as an astable and the other 

 

as a monostable multivibrator. 

 

The edges of the astable output are 

 

processed by the EX-OR gates and 

 

each edge is used to trigger the 

 

monostable section. By choosing a 

 

suitable mark-to-space ratio for the 

 

astable, the desired cadencing is 

 

achieved — pairs of on periods 

 

repeating after a suitable off period. 

 

The timing waveforms are shown in 

 

Fig. 3. 

 

The LED (optional) will glow in 

 

sympathy with the ringing cadence. 

 

ellm•••11w 

 

• 1 

 

Pt 

 

P t 

 

Fig. 3 Ringing generator waveforms and timing diagram 

 

cadences the ringing current to 

 

produce the familiar UK ringing 

 

pattern and the internal 

 

configuration of the telephone 

 

ensures that only the bell in the 

 

on-hook instrument can ring. The 

 

capacitors Cl C2 allow a small 

 

amount of ringing current into 

 

the speech circuit thereby 

 

providing a ringing tone to the 

 

calling party. 

 

Central Battery 

 

The loop current established 

 

by the central 12V battery 

 

supplies the power for the 

 

carbon or electret microphones 

 

as well as operating the loop 

 

detector relays. The speech 

 

signals are developed across R1 

 

and can therefore be heard by 

 

both parties. The loop detectors 

 

are designed to amplify the loop 

 

current to a sufficient extent to 

 

ensure the relays operate. 

 

The ringer circuit is shown in 

 

Fig. 2. UK telephone bells and 

 

warbling tone ringers (or 'ringing 

 

detectors as they are generically 

 

termed in the British Standards) 

 

are designed to operate from 

 

25Hz AC at 80V RMS. However, 

 

this allows for considerable 

 

voltage loss in the line between 

 

the exchange and the installation 

 

and a lower voltage will be found 

 

perfectly adequate (and con-

siderably safer!) in this 

 

application. 

 

The experimenter may 

 

choose a ringing voltage to suit 

 

the range of transformers he or 

 

she already possesses. I used a 

 

voltage of 25V RMS. 

 

Experiment reveals that the 

 

bells can be made to ring 

 

satisfactorily from a 50Hz 

 

stimulation and this of course 
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considerably simplifies its 

 

generation as little more than a 

 

mains transformer is required. 

 

Note that there is no easy way of 

 

converting 50Hz to 25Hz. Half-
wave rectification, for example, 

 

produces harmonics of 50Hz but 

 

the period of the resulting 

 

waveform is still 20ms — a 

 

means of extending the period to 

 

40ms needs to be employed if a 

 

25Hz fundamental is to be 

 

generated. It is fortunate, 

 

therefore, that the bells and tone 

 

ringers respond to 50Hz! 

 

Construction 

 

The PCB design is laid out 

 

for a two station system (see Fig. 

 

4). Note the wire link between 

 

pins 10 and 14 of Cl.I 

 

The mains transformer and 

 

relays are mounted off the circuit 

 

board to allow freedom of choice 

 

in the types used and flexibility 

 

from the point of view of layout 

 

within the enclosure. However, 

 

some spare space has been left 

 

on the board to allow the loop 

 

detector relays to be mounted 

 

there if desired. 

 

Fit the components to the 

 

board ensuring that the diodes 

 

and electrolytic capacitors are 

 

oriented with the correct polarity. 

 

Check the location of pin 1 when 

 

installing the ICs. Use of IC 

 

sockets is recommended to avoid 

 

soldering the IC and for ease of 

 

replacement in case of failure. 

 

Refer to the wiring diagram (Fig. 

 

5) to complete the connections. 

 

Observe safe practices in 

 

terminating the mains cord 

 

securely and shielding the live 

 

terminals from contact. Ensure 

 

that a 100mA fuse is fitted in 

 

series with the mains live. 

 

Testing 

 

Taking both telephones off-
hook should allow speech to be 

 

conveyed. This can be tested 

 

without the ringer switched on in 

 

the first instance. If no DC is 

 

present (blow in the microphone 

 

to check) suspect a wiring error. 

 

Check the polarity of the loop 

 

detectors. 

 

With the supply to the ringer 

 

switched on, the ringer should be 

 

found to operate following a 

 

short delay when one but not 

 

both of the telephones is off-
hook. If the ringing pattern is 

 

incorrect, check the components 

 

around 101. 

 

If no ringing current is 

 

generated at all, check the wiring 

 

to the transformer and relays, 

 

and the condition of the fuse. 

 

Shorting terminals X and Y 

 

together should cause the 

 

Internal Telephone Configuration 

 

The old BT telephones such as the 8746 and 

 

Trimphone contain numbered screw terminals and a 

 

system of links with spade-type cut-outs. The essential 

 

circuit details of these telephones are shown in Fig. A. 

 

In normal use, the red and white wires are 

 

connected to the two wires of the telephone line. Green 

 

is connected to white in the junction box external to the 

 

telephone. A link is usually fitted across the handset 

 

switch A in series with the telephone bell. The 

 

remaining contacts of the handset switch B in series 

 

with the speech circuits control whether or not the 

 

instrument draws DC from the telephone line. This 

 

switch is open-circuit when the handset is on-hook but 

 

becomes short-circuit when the handset is lifted to 

 

initiate or answer a call. The exchange central battery 

 

acts as a source of 50V DC. 

 

Note that DC is prevented from flowing in the bell 

 

circuit by a 1118 capacitor. Therefore, the presence or 

 

absence of a DC path enables the exchange to detect 

 

the state of the handset. The telephone bell is rung 

 

when the instrument is on-hook by supplying AC 

 

ringing current to the line, flowing through the 

 

capacitor and energising the bell or tone caller. 

 

Incidentally, it is this capacitor which is now fitted in 

 

the master socket of the new style connection 

 

arrangement (defined by BS6305) being shared by all 

 

the telephones plugged into the system. 

 

The capacitor also plays a role when the 

 

instrument is off-hook, coupling AC speech 

 

waveforms to the telephone receiver. The DC flows 

 

through the microphone which is typically of the 

 

carbon or, more recently, electret type. 

 

The dial pulse contacts have been omitted from the 

 

diagram for clarity but these are essentially in series 

 

with the handset switch contacts in the speech circuit. 

 

They interrupt the DC in the off-hook state. The pulses 

 

are counted at the exchange and registered as a digit. 

 

Each digit on the dial (or keypad) generates the corres-
ponding number of current break pulses except zero, 

 

which generates ten pulses. Other contacts on the dial 

 

assembly short out the earpiece so that loud clicking is 

 

not heard during dialling. 

 

You should make sure your phone is connected as 

 

in Fig. A. Remove the case of the telephone by 

 

unscrewing the rear retaining screw (or in old designs 

 

the two screws adjacent to the handset switch 

 

buttons). The red, green and white wires of the 

 

telephone lead (when not fitted with the new style plug) 

 

should already be connected as in Fig. A. Be careful to 

 

distinguish between the wires of the telephone lead 

 

and those of the curly lead to the handset which uses 

 

the same colours. 

 

Check that the links are correctly located. If a link is 

 

fitted between terminals T5 and T6, remove it. If you 

 

omit to do this, the bell of the calling station will ring in 

 

addition to that of the called station during the set up of 

 

a call — a somewhat confusing situation. This is 

 

because the method of applying ringing current to be 

 

used here differs from the BT network arrangement. 

 

If the telephones you obtain are fitted with the new 

 

style line jack plugs, you will find that the green wire 

 

needs to be connected to the bell as shown in the figure 

 

and it will be necessary to transfer the wire to the 

 

appropriate terminal. The link between T7 and T6 must 

 

be fitted. The blue wire in the telephone lead is not 

 

required and may be connected to a spare terminal. 

 

You will usually find some spare links inside the 

 

telephone, connected to unused terminals. 

 

The numbering of the terminals within the Trim-
phone agrees with that of the 8746 so the above 

 

instructions apply equally to either instrument. 
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Fig. A Telephone internal configuration 
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PROJECT: Telephone System 
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PARTS LIST 

 

RESISTORS (all 1, yi 5% unless 

 

specified) 

 

RI 

 

R2.3 

 

R4,5,6 

 

R7 

 

R8 

 

CAPACITORS 

 

C1,2,5,6 

 

C3,4,9 

 

C7 

 

C8 

 

C10 

 

C11,12 

 

560R 1/2W 

 

22R 

 

1 MO 

 

10k 

 

4k7 

 

100n polyester 

 

470n polyester 

 

10011 25V 

 

electrolytic 

 

1.51.1 tantalum 

 

2.2p. 25V 

 

electrolytic 

 

10n ceramic 

 

SEMICONDUCTORS 

 

IC1 NE556 

 

IC2 74HC86 

 

01,2,3 BC107 

 

01.2,3,4.5,6.7 1N4151 

 

LED1 LP301 

 

or equiv. 

 

MISCELLANEOUS 

 

BAT1 12V accumulator 

 

or dry cells 

 

RLA1,2 12V relays with 

 

change-over 

 

contacts (SPCO) 

 

RLA3 12V relay with a 

 

normally open 

 

contact (SPST) 

 

Ti Mains transformer 

 

approx 25V AC, 

 

250mA 

 

PCB; 100mA fuse (20mm) and 

 

fuseholder; case; wire; nuts 

 

and bolts: ex-BT telephones. 

 

BUYLINES 

 

All components are easily available 

 

from the usual sources. The trans-
former used in the prototype was the 

 

Greenweld X057 transformer. The 

 

SPCO relays were National RS12 sub-

miniature SPCO relays. The PCB is 

 

available from the PCB Service as 

 

detailed in the back of this issue. 

 

ringing generator to operate 

 

irrespective of the loop detectors 

 

so that LED1 if fitted will start to 

 

flash after a short delay and the 

 

ringing relay should be heard to 

 

operate. 

 

Expansion 

 

Further telephones can be 

 

added to the system by including 

 

additional loop detectors for 

 

each one and inter-connecting 

 

the relay contacts as necessary. 

 

The basic building blocks 

 

presented here could be 

 

developed to form a more 

 

complex system if desired. I 

 

leave it to the experimenter to 

 

develop an automatic dialling 

 

facility for a multi-station version! 

 

Fig. 5 Wiring diagram 
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THE ETI 

 

ELECTRIC 

 

FENCER 

 

Paul Chappell rattles his cattle as he puts on his wellies to 

 

present this high-voltage fencer 

 

The image of returning to a 

 

simpler, slower-paced way of 

 

life is one which must have 

 

crossed the mind of many a tired 

 

and frustrated city worker caught 

 

in yet another traffic jam or having 

 

the breath squeezed out of him on 

 

a well stuffed tube train. 

 

A few acres of good, fertile 

 

land, a cow for milk, a few hens to 

 

lay eggs for the family breakfast, a 

 

vegetable garden, the kids playing 

 

in fresh country air and learning 

 

the names of trees and flowers.. 

 

a blissful dream. 

 

For many people this dream 

 

has become a reality. Probably not 

 

in the way they first thought when 

 

they set off for the country, heads 

 

crammed with TV images of wacky 

 

subsistence farming in a Surbiton 

 

garden, or the nonsense spouted 

 

by early proselytes of the 'back to 

 

the land' movement. A good life all 

 

the same. 

 

One of the problems of taking 

 

on a smallholding is that the 

 

fences are likely to be in poor 

 

condition. This is by no means the 

 

only problem but it's one that ETI 

 

can help with! An electric fence 

 

can be set up in hours, rather than 

 

the weeks it may take to put up a 

 

conventional fence, so you can get 

 

everything moving without delay. 

 

Electric Fencing 

 

The attractions of electric 

 

fencing are in its very low cost and 

 

in the ease with which it can be set 

 

up or moved. Since it doesn't rely 

 

on physical strength for its 

 

effectiveness, the posts and wire 

 

can be much lighter and cheaper 

 

than for conventional fencing 

 

methods. 

 

The main components of an 

 

electric fence installation are 

 

shown in Fig. 1. The fence itself 

 

consists of a strand of galvanised 

 

steel wire (more than one if the 

 

animals are good at limbo 

 

dancing) supported by fence posts 

 

and insulators. 

 

The posts shown in Fig. 1 are 

 

of a common type consisting of a 

 

steel rod which is either insulated 

 

at one end, or has a plastic 

 

insulating attachment. 

 

The fence is driven by an 

 

energiser which produces high 

 

voltage pulses of up to 4kV at a 

 

rate of around 40 to 60 per minute. 

 

The high voltage output lead is 

 

clamped to the fence wire and the 

 

earth return to a copper rod sunk 

 

one or two feet into the ground. An 

 

offcut of copper pipe from a 

 

central heating system makes an 

 

excellent earth rod, although it's a 

 

little more difficult to drive into the 

 

ground than a purpose made rod, 

 

which will be tapered. 

 

Commercial fence energisers 

 

often have earth rods attached to 

 

the bottom of their case (Fig. lb) 

 

but these don't always go deep 

 

enough to give a good electrical 

 

connection. 

 

Normally, the fencer amuses 

 

itself by charging and discharging 

 

the capacitance of the fence wire. 

 

If an animal happens to brush 

 

against the fence, it completes the 

 

circuit from HT output to the 

 

ground connection. The next 

 

pulse will give a sharp sting, which 

 

is usually enough to discourage it 

 

from testing out the strength of the 

 

fence. 

 

The Energiser 

 

The circuit of the ETI electric 

 

fencer is shown in Fig. 2. 

 

Capacitor Cl charges at a 

 

constant current through Q1 and 
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INSULATION 

 

IRON ROD 

 

ELECTRONICS 

 

IN TOP SECTION 

 

GALVANISED 

 

STEEL WIRE 

 

PULSED HT 

 

OUTPUT J BATTERY 

 

COMPARTMENT 

 

ENERGISER 

 

EARTHED ROD 

 

HT LEAD 

 

EARTH RODS 

 

b 

 

SWITCH WITH 

 

WATERPROOF 

 

SEAL 

 

WATERPROOF 

 

SEAL BETWEEN 

 

TOP AND BOTTOM 

 

OF CASE 

 

Fig. 1 (a) The main components of an electric fence installation. (b) 

 

Commercial fence energisers often have earth rods attached to the case. If 

 

you follow this idea for your own fencer, bear in mind that short earth rods 

 

won't make good contact in dry weather. When you water your plants, you 

 

may have to water your fencer too! 
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01,2 = 50136 

 

02= BC548 

 

03 = BC558 

 

SCR1 = CR106 

 

ZD1 -= 13V 4011mW ZENER 

 

(SEE TEXT) 

 

012,3 = 1N4148 

 

Fig. 2 The circuit of the ETI Electric Fencer 

 

is discharged once every second 

 

or so through the transformer Ti 

 

which produces a high voltage 

 

pulse across its secondary 

 

windings. 

 

Special purpose pulse 

 

transformers are not easy to come 

 

by and so the prototype used a 6V 

 

25VA mains transformer 

 

connected 'back to front' — its 6V 

 

secondary winding connected to 

 

the capacitor and SCR and its 

 

240V primary becoming the 

 

fencer's secondary and delivering 

 

the high voltage pulses to the 

 

fence. 

 

Before connecting the 

 

transformer, about two thirds of 

 

the turns were removed from the 

 

6V winding to give a greater open 

 

circuit output voltage — about 

 

1.5kV on the prototype which 

 

should be enough for anybody! 

 

 o 

 

/A77 

 

If you try to increase the 

 

voltage too much (by removing 

 

more turns from the 6V winding) 

 

the transformer will spark 

 

internally and ruin its own 

 

insulation. Since the voltage of the 

 

fence will depend to a great extent 

 

on how much energy can be 

 

pulsed through the transformer 

 

and removing too many turns will 

 

lower the efficiency, your efforts 

 

will be wasted anyway. 

 

Construction of the PCB poses 

 

no particular problems. The 

 

overlay is shown in Fig. 3 and if 

 

you follow it carefully, the circuit 

 

should work first time. Q1 and 

 

SCR1 do not need heatsinks. 

 

It's worth giving some thought 

 

to the case for the project, bearing 

 

in mind that it will be outside in all 

 

weathers and won't last long if it's 

 

not properly protected. 

 

By far the best solution is to 

 

use a weather-proof plastic case. 

 

West Hyde do a range of cases 

 

with a sealing gasket between the 

 

base and lid. If you can find 

 

anything similar in the home 

 

constructor catalogues, this will 

 

be ideal. Be prepared to pay about 

 

£8-£10 for a good one. 

 

A low cost alternative is to use 

 

a die-cast box of suitable size (see 

 

Buylines) and to use it upside 

 

down with the PCB and 

 

transformer suspended from the 

 

top and the batteries on a stand of 

 

some sort (two lengths of wood 

 

baton will do) to keep them clear 

 

of any puddles that might form by 

 

ingress of rain or by condensation 

 

(Fig. 4). Drill drainage holes in the 

 

base and stand the fencer on some 

 

bricks when in use to prevent the 

 

holes from becoming blocked with 

 

mud (or build a stand if you want 

 

to make a professional looking job 

 

of it). 

 

A low cost insulator for dry 

 

weather can be made from a 

 

humble plastic cotton reel. A nail 

 

through the centre into a wooden 

 

post, a groove or notch to hold the 

 

fence wire away from the post, 

 

wind the wire once around the reel 

 

and you're done. It can be quite 

 

effective. 

 

 HOW IT WORKS 

 

Capacitor Cils charged at a constant 

 

current through transistor Q1. The base 

 

of 03 is held at 13V by ZD1 so the tran-
sistor will begin to conduct via 03 when 

 

the capacitor has charged to about 

 

14.3V. 

 

Conduction In 03 supplies the gate 

 

trigger to SCR1 which discharges C1 

 

through the primary (the modified 6V 

 

winding) of the transformer. This 

 

produces a high voltage pulse at the 

 

output of thecircuit, which Is connected 

 

to the fence. 

 

The discharge of C1 removes the gate 

 

drive from the SCR which is then free to 

 

turn off as soon as the current sinks to 

 

zero. Diode 03 prevents excessive 

 

current flowing in the base-emitter 

 

junction of 03 if reverse breakdown 

 

should occur. The current Is limited to 

 

the diode's reverse leakage current so 

 

the transistor will come to no harm. 

 

Under open-circuit conditions, the 

 

SCR will turn off without help since the 

 

transformer will ring slightly and will 

 

divert 01's current from the SCR to Cl. 

 

When the circuit is loaded, there's no 

 

guarantee that this will happen, so to 

 

ensure reliable turn-off of the SCR, the 

 

current from 01 is briefly cut off by C2 

 

and 02 until the SCR has had time to 

 

recover. 

 

The resistor and neon bulb serve to 

 

give an indication that the fencer is 

 

working without the need to touch the 

 

output terminals (rather you than me!) 

 

The lamp flashes on each pulse of the 

 

fencer. 
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Fig. 3 The component overlay for the project 
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TRANSFORMER 

 

ON/OFF 

 

SWITCH 
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BATTERIES 
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HOLES BATTERIES 

 

DIE-CAST BOX 

 

Fig. 4 A suggested layout for the project in a low cost die-cast box 

 

Electricity can also leak away 

 

from the fence by corona 

 

discharge, ionisation and surface 

 

tracking. The first two are 

 

prevented by not using an 

 

excessively high voltage and 

 

avoiding frayed fence wire with 

 

sharp points. Surface tracking can 

 

be cut down by using insulators 

 

with a long surface path to the 

 

nearest conducting material — 

 

some are better than others in this 

 

respect. 

 

The end of the fence is usually 

 

held by an insulator in the form of 

 

a twisted figure eight (like the old 

 

ceramic 'egg' insulators) which 

 

should be in compression (Fig. 5a) 

 

and not in tension (Fig. 5b) when it 

 

will be likely to break. The ceramic 

 

ones are best avoided, by the way, 

 

since the glaze cracks easily and 

 

this reduces their effectiveness 

 

considerably. 

 

Weather proofing is the order 

 

of the day for any equipment to be 

 

used outdoors. Use a good strong 

 

clamp to connect the ground wire 

 

to the earth rod and another to 

 

connect the HT wire to the fence. 

 

Croc clips will rust faster than you 

 

can say 'where are my sheep?' and 

 

will not make good contact once 

 

the spring has failed. 

 

Most agricultural merchants 

 

(look in Yellow Pages!) will have a 

 

PARTS LIST 

 

RESISTORS (all V, W 

 

5% unless specif led) 

 

R1 

 

R2 

 

R3,7 

 

R4 

 

R5,6 

 

CAPACITORS 

 

Cl 

 

C2 

 

4k7 

 

33R 1/2W 

 

100k 

 

3k3 

 

lkO 

 

2200µ 25V axial 

 

electrolytic 

 

1p 25V axial 

 

electrolytic 

 

SEMICONDUCTORS 

 

01 

 

02 

 

03 

 

SCR1 

 

ZD1 

 

D1,2,3 

 

BD136 or similar 

 

BC548 

 

BC558 

 

CR106 

 

13V 400mW zener 

 

1N4148 

 

MISCELLANEOUS 

 

B1,2 9V battery (see text) 

 

LP1 neon bulb 

 

SW1 SPST switch 

 

Ti modified 6V mains 

 

transformer 

 

(see text) 

 

PCB; case (see text): battery connec-
tors; connecting wire; EHT wire for out-
put lead; clips for fence and earth wires. 

 

stock of electric fence 

 

accessories. Even if you don't 

 

intend to spend much money, it's 

 

worth having a mooch around to 

 

get a few ideas for you own home-
made parts. Copy the good ones, 

 

not the cheap'n'cheerful ones, 

 

which are likely to be just on the 

 

borderline of usability. 

 

It's generally agreed that 

 

animals have to be trained to 

 

respect the fence otherwise you'll 

 

find the slow witted ones bumbling 

 

their way through before they 

 

realise what's happening. 

 

Introduce them to the fence under 

 

controlled conditions and they'll 

 

soon learn to avoid it. 

 

Safety 

 

It goes without saying, I hope, 

 

that the fence must not be 

 

powered from the mains or any 

 

kind of battery eliminator. 

 

Batteries only. If the fence is 

 

placed where members of the 

 

general public might come into 

 

contact with it — around the 

 

boundaries of your land, for 

 

instance— you are required to put 

 

up warning signs. You can get 

 

little tags to hang on the fence wire 

 

itself. 

 

Any holes drilled for the PCB 

 

and transformer supports must be 

 

sealed and a good coating of 

 

waterproof lacquer over the 

 

electronics and transformer 

 

wouldn't go amiss. 
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 PROJECT: Electric Fencer 

 

Batteries for electric fencers 

 

are always a problem, since they 

 

are quite thirsty for current. 

 

Commercial fencers use large, 

 

expensive batteries which have to 

 

be replaced every few weeks, so 

 

the upkeep can be costly. The ETI 

 

fencer will run for about a week 

 

from a pair of PP9 radio batteries. 

 

You could save some money by 

 

using re-chargable ones. 

 

Alternatively you could modify the 

 

circuit slightly (as explained later) 

 

to run from an old car battery. 

 

The circuit is designed to be as 

 

gentle as possible on the batteries, 

 

taking a fairly constant current 

 

and avoiding high peak currents. It 

 

will not run the batteries until they 

 

are completely flat. This will 

 

prolong the life of re-chargable 

 

types and also makes sense from 

 

the point of view of sustaining a 

 

good strong pulse. If the fence just 

 

tickles, your livestock will trample 

 

it down in no time! 

 

Modifications 

 

To run the fencer from a car 

 

battery, all that is needed is to 

 

reduce the value of ZD1 to 7V5 and 

 

to remove a few more turns from 

 

the transformer. The output will be 

 

reduced but you can compensate 

 

for this by using a higher value of 

 

capacitor for Cl (4700.t instead of 

 

2200p) and reducing the value of 

 

R2 to 15R. 

 

If you are determined to 

 

squeeze every last drop of juice 

 

from your batteries, at the risk of 

 

ineffective pulses, this can be 

 

achieved by replacing ZD1 with a 

 

12k resistor. With the zener, the 

 

pulse strength will remain 

 

constant until the circuit 

 

eventually ceases to fire. With the 

 

resistor, the pulses will get weaker 

 

as the batteries run down. 

 

You may like to experiment 

 

with different kinds of transformer 

 

for Ti. You can try large TV line 

 

output transformers or car ignition 

 

coils, for example. The 

 

transformer must have a large 

 

enough core to transmit the burst 

 

of energy from primary to 

 

secondary without undue loss. 

 

Miniature transformers are no 

 

good at all. 

 

As it stands, the fencer will 

 

energise several hundred yards of 

 

fence. If this is not enough, the 

 

output can be increased by 

 

stepping up the value of Cl. 

 

Choose a capacitor with a high 

 

peak current rating or use several 

 

smaller capacitors in parallel. The 

 

value of R2 should be decreased to 

 

maintain the pulse rate. Keep an 

 

eye on the temperature of Q1 and 

 

R2 — use a 1W resistor and a heat 

 

Fig. 5 The right and wrong way to use a 'figure eight' end insulator 

 

BUYLINES 

 

A die-cast box for the project can be 

 

obtained from: Clrkit, Park Lane, 

 

Broxbourne, Herts, EN10 7NO. Tel: 

 

(0992) 444111. The size you need will 

 

depend on whether ornot you want to fit 

 

batteries inside it, so perhaps the best 

 

thing to do isto send fora catalogueand 

 

choose your own. None of the 

 

components should cause any 

 

problems. 

 

The PCB is available from the PCB 

 

Service. 

 

If you'd like to know more about 

 

small-scale farming and the profit op-

portunities from keeping special breeds 

 

of livestock, a year's subscription to 

 

Home Farm magazine will cost £9.00 

 

inclusive from Broad Leys Publishing, 

 

WiddIngton, Saffron Walden, Essex. 

 

Tel: (0799) 40922. 

 

sink on the transistor if necessary. 

 

Use a larger transformer (50 or 

 

100VA) and batteries that are man 

 

enough for the job. 

 

Using the Fencer 

 

Very often, using an electric 

 

fencer for the first time means 

 

learning the facts about high 

 

voltage electricity the hard way. 

 

Materials which are OK as 

 

insulators for low voltages (wood, 

 

for instance) may be hopeless at 

 

high voltages. When a wooden 

 

post is sodden with rain, it may as 

 

well be a direct short to ground. 

 

Even when bone dry it's none too 

 

good. It's essential to use ETI 

 

insulators. 
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OPTO CIRCUITS 

 

Robert Penfold launches forth with a few Tech Tips. 

 

Camera Remote 

 

Control 

 

The traditional method of operat-
ing a camera from some dis-

tance away (for wildlife photo-
graphy for example) is to use an 'air 

 

release — a rather primitive system 

 

using a rubber bulb and a piston 

 

arrangement. This method can 

 

work quite well at a range of up to 

 

about 6m but is often less than 

 

totally reliable. 

 

Many modern cameras have 

 

provision for an electric cable 

 

release or can be operated from 

 

one of these via a winder or motor 

 

drive. Reliable operation at a range 

 

of over 6m is then possible via an 

 

electric release, which is really just 

 

a piece of two way cable fitted with 

 

a push-button switch at one end 

 

and the appropriate type of plug at 

 

the other. 

 

This opens up the possibility of 

 

a cordless remote control system. 

 

Where operation over long dis-
tances is needed, radio control 

 

probably represents the only prac-
tical method. For operation over 

 

the sort of range where an air 

 

release would normally be used, 

 

ultrasonics and infra-red offer 

 

inexpensive cordless alternatives. 

 

Infra-red is probably the better 

 

choice for this application since it 

 

is not adversely affected by strong 

 

winds ¡fit is used outdoors. Also, if 

 

used for wildlife photography the 

 

animals are unlikely to react to a 
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52 

 

weak infra-red beam but may well 

 

detect an ultrasonic signal possibly 

 

at a frequency within range of their 

 

hearing! 

 

The remote control system 

 

described here was designed 

 

solely for cordless remote control 

 

of a camera and will work over a 
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4 

 

range of about 8m or so. It is a 

 

simple on/off type controller 

 

and as such it probably has many 

 

potential uses in other fields of 

 

interest. Of course, it is only a prac-
tical proposition if you have a 

 

camera or winder that permits 

 

electrical operation of the shutter, 

 

Passive IR 

 

Sensor 

 

Passive infra-red alarms operate 

 

by detecting body heat and are 

 

generally accepted as being 

 

amongst the most reliable (and 

 

false-alarm free) of alarms. In fact 

 

their use is not limited to burglar 

 

alarms and they can be used as 

 

general purpose presence detec-
tors. Possible applications include 

 

energy saving (automatic) lighting 

 

and automatic doors. 

 

Passive infra-red detectors can 

 

be quite simple and although an 

 

optical system is required to obtain 

 

optimum performance, where only 

 

short range is required this can be 

 

dispensed with. This design is 

 

simple and cheap and suitable for 

 

presence sensing. 

 

IC1 is the passive infra-red 

 

detector. This is a special pyre 

 

sensor which is specifically 

 

designed for this application. Infra-
red photo-diodes and other com-
mon types of infra-red sensor are 

 

totally unsuitable for use in passive 

 

detector circuits. 

 

It is quite long infra-red wave-
lengths which must be detected 

 

whereas most infra-red devices are 

 

only sensitive in the part of the 

 

infra-red spectrum close to visible 

 

red wavelengths. IC1 has a special 

 

ceramic sensor plus a built-in 

 

source follower buffer amplifier. 

 

Other pyro sensors can be 

 

used in the circuit, but most alter-
natives (including the SRA02) 

 

require a discrete 47k load resistor 

 

from the source terminal to the 

 

negative supply rail. 

 

The output from IC1 is a weak 

 

AC signal at a frequency of 

 

between about 0.3Hz and 3Hz. This 

 

is amplified by a high gain common 

 

emitter amplifier based on 01 and 

 

then by a non-inverting operational 

 

amplifier circuit built around IC2. 

 

These provide a total gain of 

 

around 70dB which gives an output 

 

signal of a few volts peak-to-peak 

 

when the unit is activated. Lowpass 

 

filtering is provided by 03 and 05 

 

and this helps to minimise 

 

problems with noise. 

 

IC3 is an operational amplifier 

 

which is connected to act as a 

 

voltage comparator. RV1 is 

 

adjusted so that it provides a 

 

reference voltage that is higher 

 

than the maximum quiescent out-
put potential from IC3. So, under 

 

44 ETI FEBRUARY 1988 

 



 TECH TIPS: 

 

of if you build a simple actuator to 

 

drive a mechanical cable release 

 

from this unit. 

 

Adequate performance can be 

 

obtained without having to resort 

 

to any exotic circuitry and the 

 

system can be built for quite a 

 

modest cost. The transmitter 

 

circuit is built around a CMOS 

 

4047BE astable/monostable 

 

device. In this circuit it is con-
nected in the free running astable 

 

(oscillator) mode with timing com-

ponents R1 and C2 setting the 

 

operating frequency at around 

 

10k Hz. 

 

The infra-red LED (LED1) is 

 

driven from an output of IC1 via an 

 

emitter follower buffer stage based 

 

on 01. The latter is needed as IC1 is 

 

unable to provide the 100mA 

 

required to fully drive LED1. Of 

 

course, LED1 is fed with a square-
wave signal and it is therefore 

 

switched off for 50% of the time. 

 

This gives an average control con-
sumption of about 50mA. 

 

The LD274 LED specified gives 

 

quite a narrow beam of light (about 

 

20°). However, the beam is not so 

 

narrow as to make aiming the unit 

 

excessively critical and by con-
centrating the infra-red energy into 

 

a tighter beam a significantly 

 

improved range is obtained. 

 

The receiver circuit uses a 

 

large area photo-diode as the 

 

sensor (D1). This is operated in the 

 

reverse bias mode, where it 

 

normally passes the low levels of 

 

leakage current associated with a 

 

R3 

 

2k2 

 

D 

 

C2 

 

47u 

 

-Fr I  

 

C3 

 

33

I

n 

 

R1 

 

R2 

 

10k 

 

reverse biased silicon diode. The 

 

pulses of light from the transmitter 

 

cause pulses of increased leakage 

 

current through D1 giving small 

 

voltage pulses at its cathode 

 

terminal. 

 

In fact these voltage pulses will 

 

often be bordering on the non-
existent, with a peak-to-peak level 

 

that will be way under 1mV when 

 

the system is used close to 

 

maximum range. A vast amount of 

 

amplification is therefore needed 

 

to bring the signal up to a level that 

 

can operate a relay. 

 

Three stages of AC amplifica-
tion are included, and these are all 

 

common emitter amplifiers. Q1 and 

 

03 are both operated at full gain 

 

and provide over 40dB of voltage 

 

gain but 02 has a lower level of 

 

gain due to the local negative feed-
back provided by R6. 

 

This reduction in gain is 

 

needed in order to avoid problems 

 

with excessive noise or instability 

 

due to stray feedback. The minor 

 

amount of high frequency roll-off 

 

provided by 05 also helps to 

 

combat noise and instability. 

 

The amplified output signal is 

 

rectified and smoothed to produce 

 

a positive DC signal. This switches 

 

on 04 and activates the relay. Of 

 

course, this only happens if SW1 at 

 

the receiver is closed and the infra-
red pulses are being transmitted. In 

 

their absence only noise is fed to 

 

the rectifier circuit and this 

 

generates a DC signal that cannot 

 

switch on 04. 

 

So the relay contacts switch on 

 

and off in sympathy with SW1 at the 

 

transmitter. A pair of normally 

 

open relay contacts are used to 

 

activate the camera. 

 

When constructing the unit 

 

keep in mind that the 4047 is a 

 

CMOS device and so requires the 

 

standard CMOS handling pre-
cautions. The component layout 

 

for the receiver needs to be de-
signed carefully as there is a lot of 

 

gain from the base of Q1 to the 

 

collector of 03 and instability is 

 

likely if there are any easy paths for 

 

stray feedback. If necessary, R6 

 

can be made slightly higher in 

 

value in order to ease this problem. 

 

On the other hand, with a well 

 

designed layout it would probably 

 

be possible to make R6 lower in 

 

value, which would give increased 

 

gain and operating range. 

 

The relay can be any type 

 

having a coil resistance of about 

 

180R or more that will work reliably 

 

on a nominal 9V supply. Obviously 

 

it must also have at least one set of 

 

normally open contacts rated at 2A 

 

(or more) at 12V DC. 

 

Connection from the receiver 

 

to the camera might prove to be a 

 

little difficult as a suitable plug to fit 

 

the camera or winder is unlikely to 

 

be an of-the-shelf item. Probably 

 

the easiest solution is to obtain an 

 

electric cable release and then to 

 

remove the push button switch and 

 

connect the relay contacts in its 

 

place. 
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stand-by conditions the output of 

 

I03 is in the low state and both 02 

 

and the relay are switched off. 

 

When the unit is activated, the 
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output voltage of IO2 swings well 

 

outside its normal limits and on 

 

positive excursions it goes above 

 

the reference voltage. I03's output 

 

  4-911 

 

OV 

 

then goes high, 02 is switched on 

 

and the relay is activated. 

 

As the circuit stands it does not 

 

incorporate latching. If this feature 
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is required it is merely a matter of 

 

connecting a spare set of normally 

 

open relay contacts across the 

 

collector and emitter terminals of 

 

TR2. 

 

One slight problem with the 

 

basic circuit is that it takes a few 

 

seconds for the capacitors to settle 

 

down to their normal working 

 

charges after switch-on. During a 

 

substantial proportion of this time 

 

the relay will be activated. In some 

 

applications this might be no more 

 

than a minor inconvenience, but in 

 

others it could make the unit 

 

virtually impossible. 

 

To overcome this problem a 

 

simple timer circuit based on 03 is 

 

used to short circuit the base of 02 

 

to the negative supply rail for about 

 

20 seconds after switch-on, so that 

 

the initial triggering of the relay is 

 

avoided. 

 

Construction is in most 

 

respects quite easy but IC1 does 

 

provide a slight problem. It has 

 

quite a wide angle of view, and it 

 

will only respond to changes in the 

 

detected infra-red level. This gives 

 

rather poor sensitivity to anything 

 

moving across its field of view at 

 

anything less than about 60mph! 

 

Much improved results are 

 

obtained by adding a special lens 

 

or a grating in front of it, so as to 

 

give alternative blind spots and 

 

areas of high sensitivity. As some-
one crosses in front of the unit they 

 

move continuously from sensitive 

 

zones to blind spots and back 

 

again, generating a strong output 

 

from the sensor. 

 

A simple grating made by 

 

cutting a few slits in a piece of card-
board is sufficient to give a range of 

 

up to about 3 metres, which is 

 

adequate for many purposes. 

 

The relay can be any type that 

 

has a coil resistance of about 200R 

 

or more, will operate reliably from a 

 

nominal 9V supply and has 

 

sufficient contacts of adequate 

 

rating for the application. 

 

Fibre Optic Link 

 

Eibre optics is one of those tech-
nical innovations that seems to 

 

be forever about to revolutionise 

 

the world but never quite makes it! 

 

The years of development do now 

 

seem to be paying dividends and 

 

fibre optic communications links 

 

are a reality at last. Fibre optic 

 

cables and components are avail-
able to the home constructor at 

 

reasonable prices and represent an 

 

interesting line of experimentation. 

 

The main appeal of an audio 

 

link based on this technology is its 

 

novelty value but there are 

 

advantages to an optical link. 

 

There is no radiation of electrical 

 

signals from the connecting cable 

 

and there is complete immunity to 

 

electrical pick up in the cable. A 

 

lack of problems with earth loops is 

 

also helpful but the potential ultra-
wide bandwidth is obviously of 

 

little value in a simple audio link. 

 

Although extremely simple, 

 

this audio link offers quite reason-
able performance with low levels of 

 

noise and distortion. It has only 

 

been tried with a cable 6m long but 

 

good results over a somewhat 

 

longer range should be possible. 

 

However, even good quality fibre 

 

optic cable has relatively high 

 

losses and a system of this type is 

 

unsuitable for communication over 

 

long distances. 

 

Good results can be obtained 

 

using a simple amplitude modula-
tion (AM) circuit but some form of 

 

pulsed system is needed for 

 

optimum results. Any lack of 

 

linearity through the photocells is 

 

then rendered irrelevant and has 

 

no effect whatever on the linearity 

 

of the system. This is determined 

 

primarily by the linearity of the 

 

modulator and demodulator 

 

circuits. 

 

Both frequency modulation 

 

(FM) and pulse width modulation 

 

(PWM) can be used to good effect 
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in this application and this system 

 

utilises PWM. 

 

The transmitter is based on two 

 

555s, with one (IC3) acting as a 

 

clock oscillator and the other (IC4) 

 

operating in the monostable mode. 

 

The 555 works well in PWM circuits 

 

and this is actually one of the tasks 

 

for which it is was originally 

 

designed. However, this seems to 

 

be a facet of the device which is 

 

little used in practical published 

 

designs. 

 

The clock oscillator must 

 

operate at a frequency well above 

 

the maximum input frequency and 

 

in this case an operating frequency 

 

of around 50kHz is used. 

 

In order to trigger IC4 a series 

 

of short negative pulses are 

 

required and a suitable output 

 

waveform is obtained by making 

 

R7 very low in comparison to the 

 

value of R6. RV1 is adjusted so that 

 

with no output signal there is a 1:1 

 

mark:space ratio on the output 

 

signal from IC4. This gives an 

 

average output voltage. 

 

By modulating the voltage at 

 

pin 5 of the device the mark:space 

 

ratio (and hence the average out-
put voltage) can be varied. There is 

 

a linear relationship between the 

 

input and average output voltages. 

 

The output signal drives an 

 

LED but the suggested type is one 

 

which is specifically designed for 

 

fibre optic applications. It is quite 

 

ordinary from the electronic point 

 

of view but physically it is de-
signed to efficiently couple its 

 

light output into a narrow optical 

 

fibre, and it has a built-in connector 

 

which can be used to lock a 

 

standard 1mm fibre optic cable in 

 

position. 

 

At the input of the unit there is a 

 

buffer amplifier based on ICI 

 

which gives the unit an input 

 

impedance of about 50k. This is 

 

followed by a third order lowpass 

 

filter having a cutoff frequency at 

 

just under 20kHz. This removes 

 

any high frequency signals on the 

 

input which could otherwise cause 

 

heterodyne whistles or other 

 

problems if they were to reach the 

 

modulator stage. 

 

The receiver must first recover 

 

the PWM signal with the mark: 

 

space ratio intact and then some 

 

lowpass filtering is all that is 

 

required to produce a properly 

 

demodulated output signal. 

 

Remember that the average 

 

voltage of the signal is proportional 

 

to the input voltage. Lowpass filter-

ing integrates the output pulses to 

 

give a voltage equal to the average 

 

level of the signal. 

 

D1 is the receiving photocell 

 

and this is the complementary 

 

device to the LED used in the trans-
mitter. Like this LED, it couples 

 

efficiently to the fibre optic cable 

 

and includes a sort of screw gland 

 

coupling arrangement which holds 

 

the cable firmly in place. Normally 

 

it passes an insignificant current 

 

but the pulses of light from the 

 

cable cause pulses of increased 

 

leakage current to flow through the 

 

device. 

 

These pulses are amplified by 

 

common emitter amplifier 01 but 

 

the signal at its collector is not an 

 

accurate replica of the trans-
mitter's output signal. However, a 

 

simple trigger circuit based on IC1 

 

is all that is needed in order to 

 

restore the original wave shape. 

 

RV1 is adjusted to give a 1:1 mark: 

 

space ratio from the unit under 

 

quiescent conditions. 

 

The low pass filter consists of 

 

two third-order filters connected in 

 

series, giving a total attenuation 

 

rate of 36dB per octave. This gives 

 

an output having a reasonably low 

 

carrier content but a third filter 

 

block can be added if a really low 

 

ripple level on the output signal is 

 

essential. 

 

Construction of the two units is 

 

mainly quite straightforward, but 

 

bear in mind that the CA3140E and 

 

0A3240E devices are both MOS 

 

input types. They consequently 

 

require the standard anti-static 

 

handling precautions to be 

 

observed. 

 

The only unusual aspect of 

 

construction is dealing with the 

 

fibre optic cable. Avoid bending 

 

the cable through a tight radius 

 

as this can damage the filament 

 

and reduce light transmission. 

 

The end of the cable must be 

 

prepared by first cutting the ends at 

 

right angles using a sharp model-
ling knife. Provided each cut is 

 

made in a single movement this 

 

should give surfaces that 

 

efficiently transmit and receive 

 

light, without any polishing being 

 

required. Next a few millimetres of 

 

the cladding are carefully removed 

 

from each end of the cable, again 

 

using a sharp modelling knife. To 

 

fix the cable to one of the opto 

 

devices, slacken off the screw 

 

terminal, push the end of the cable 

 

fully into the aperture, and then 

 

tighten the screw terminal. Do not 

 

tighten the terminal any more than 

 

is really necessary in order to 

 

securely hold the cable in place. 

 

The system is designed to 

 

handle high level signals of around 

 

3V peak-to-peak. Using a much 

 

lower level will give a reduced 

 

signal to noise ratio, while going 

 

much beyond this level will result in 

 

severe distortion. 

 

High Sensitivity 

 

Flash Slave 

 

For many years flash slave units 

 

have been preferred by many 

 

photographers to wiring up multi-
flash systems with flash cables and 

 

adapters. A few cables might seem 

 

nothing more than a minor incon-
venience but in reality they act as 

 

excellent trip-wires which can 

 

easily result in a lot of damaged 

 

equipment (and possibly injured 

 

photographers as well!) 

 

A flash slave unit is really 

 

nothing more than a light activated 

 

switch. It senses the pulse of light 

 

from the main flashgun (normally 

 

on or near the camera) and triggers 

 

a second flashgun. If more than 

 

two flashguns are needed, it is 

 

NOTE: 

 

01 = BPY62/3 

 

0.2,4 = BC549 

 

03 - BC559 

 

DI = 1N4149 

 

CSR 1 = 400V 1 A 

 

ETI FEBRUARY 1988 

 

47 

 



 TECH TIPS: Opto 

 

1 

 

merely necessary to have a slave 

 

unit for each secondary flashgun. 

 

In this way it is possible to have 

 

quite complex flash lighting 

 

arrangements that are completely 

 

devoid of any connecting cables. 

 

Although a flash slave unit is 

 

just a light activated switch, to work 

 

well it must have suitable charac-
teristics. In particular, it must 

 

operate very fast. With the shutter 

 

set to the fastest flash synchronisa-
tion speed and a powerful gun in 

 

use, the shutter may not stay fully 

 

open for much longer than the 

 

flash duration. A reasonably fast 

 

form of photocell must be used and 

 

a solid state switching device at the 

 

output is definitely preferably to a 

 

relay. 

 

To work well the unit should 

 

also have high sensitivity and 

 

operate over a wide range of 

 

ambient light levels. 

 

This circuit uses a photo-
transistor as the detector together 

 

with a thyristoras the output device 

 

and these ensure a fast response 

 

time. Some flash slave units avoid 

 

the need for a battery by either 

 

using a photosensitive thyristor, or 

 

extracting power from the flash-
gun. This circuit was designed 

 

primarily with high performance 

 

and reliability in mind and it was 

 

decided to opt for a battery supply 

 

rather than to compromise with a 

 

so-called 'self-powered' circuit. 

 

The higher than average 

 

sensitivity is obtained by using a 

 

comparatively large gain in the 

 

circuit but with AC coupling to 

 

minimise any problems with the 

 

unit saturating under bright 

 

conditions. 

 

Q1 is the photo-transistor and 

 

it is connected in the emitter 

 

follower mode. Its base is tied to its 

 

emitter, which gives lower sen-
sitivity than if it was to be given a 

 

small forward bias or just left un-
connected. However, the overall 

 

sensitivity of the circuit is still 

 

excellent and the relatively low 

 

sensitivity of 01 itself gives good 

 

immunity to the unit being 

 

saturated in high ambient light 

 

levels. 

 

When Q1 detects a pulse of 

 

light from the primary flashgun, 

 

this causes a small increase in its 

 

leakage cur.rent. This in turn results 

 

in an increase in its emitter voltage 

 

and this signal is coupled by C2 to 

 

the input of a common emitter 

 

amplifier based on 02. Here it is 

 

substantially amplified and the 

 

strong negative pulse this 

 

produces is coupled by C3 to the 

 

base of 03 which is switched on, 

 

supplying a trigger current to 

 

CSR1 via emitter follower buffer 

 

stage 04 and current limiting 

 

resistor R5. 

 

The thyristor is driven with a 

 

gate current of nearly 20 milliamps 

 

and even inexpensive, insensitive 

 

types should work well in this 

 

circuit (R5 can be reduced in value 

 

if necessary). 

 

The unit will only work properly 

 

if the flashgun is connected to 

 

CSR1 with the polarity shown in 

 

the circuit diagram. The 'suck it 

 

and see' method can be used to 

 

find the correct polarity if you do 

 

not have a multimeter (note that the 

 

voltage on the flashlead is quite 

 

high — 175V). 

 

If a miniature coaxial socket for 

 

SK1 cannot be obtained, a socket 

 

and short length of cable cut from a 

 

flash extension lead can be used 

 

here. The unit is very sensitive but 

 

there must still be a reasonably 

 

effective path for the light from the 

 

main gun to reach 01. Aiming 01 

 

straight at the main flashgun is not 

 

usually necessary, reflected light is 

 

generally sufficient to give reliable 

 

operation. ETI 

 

AUDIOKffS PRECISION COMPONENTS 

 

THE 30+30 INTEGRATED AMPLIFIER 

 

* DESIGNED FOR OUTSTANDING SOUND QUALITY 

 

* VERY HIGH QUALITY COMPONENTS SUPPLIED 

 

* LOW TEMPERATURE GENERATED DISTORTION 

 

* ULTRA LOW NOISE MC STAGE 

 

* STAR EARTHING - MAPPED ON PCB TRACKS 

 

* CLEAN SOUND RIGHT UP TO FULL OUTPUT 

 

* 7 SEPARATELY RECTIFIED POWER SUPPLIES GIVES 

 

OUTSTANDING STEREO IMAGERY 

 

* LATEST KITS HAVE IMPROVED HEAT SINKS AND LOWER RESIDUAL NOISE 

 

IMPROVED VERSION ALSO FEATURES 

 

* BULK FOIL RESISTOR (Temp. Coefficient 5ppm/°C) IN CRITICAL PLACES 

 

* HOLCO RESISTORS FOR OUTPUT TRANSISTOR EMITTER RESISTORS 

 

* POLPROPYLENE AND POLYSTYRENE CAPACITORS 

 

* LONG LIFE ELECTROLYTIC CAPACITORS 

 

*KIMBER CABLE FOR INTERVAL WIRING 

 

* GOLD PLATED PHONO SOCKETS 

 

* EXTRA OUTPUT TRANSISTORS FOR 40 WATT OUTPUT 

 

PRICES Standard 30+30 kit £172 + £6 p&p = £178 

 

Standard with extra o/p transistors £185 + £6 p&p = £191 

 

Improved kit £380 + £6 p&p = £386 

 

Export version to order with 110V or 220V primary transformers. P&P charges by 

 

quotation. Delivery 14 to 21 days, but can be longer as lead times for manufacture of 

 

case or supply of some top quality parts used in improved version is much greater. 

 

ETI VIRTUOSO PREAMP KITS, PCB'S AND ALL PARTS AVAILABLE 

 

ETI System A Preamp & Power Amp 

 

ETI Audio Design Preamp & Power Amp 

 

Amazing how many ETI readers are still building system A and Audio Design pre and 

 

power amps, many years later. Most are using higher grade parts recommended and 

 

supplied byAudio Kits and enjoying much better sound quality than the original design. 

 

Special parts list available on request. 

 

For details of Audio Kits components and kits, please send SAE (9" x4") (overseas 3 IRCs) to: 

 

AUDIOKITS, 6 Mill Close, Borrowash, Derby CIE7 36U. Tel: 0332 674929 

 

Inferak 1 

 

AN EXPANDABLE DISK-BASED 

 

Z80A DEVELOPMENT SYSTEM 

 

YOU CAN BUILD YOURSELF! 

 

Universities, Colleges, Industry, Enthusiasts: 

 

Unlike home computers. development systems have entirely 

 

"open" architectures, use standard TTL etc. chips (ie no 

 

ULA's!), and are built in a proper engineering fashion. Usu-
ally these superior products carry a correspondingly 

 

superior price tag, but you can build Interak yourself board 

 

l:>y board and thus afford a system which would normally be 

 

out of your reach and/or understanding. 
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The initial development system has 64K of RAM, a 4 MHz 

 

Z80A CPU, parallel ASCII keyboard interface, VDU Interface 

 

(TV set or monitor), and a floppy disk drive interface for up to 

 

4 drives. Any size (including 8" double density) can be used, 

 

but our 1 Megabyte 3.5" drives are proving very popular 

 

because they can fit into the system rack, (and they only 

 

cost £94.00 each + VAT). CP/M Plus is available. giving 

 

access to thousands of "public domain" programs. 

 

The system can be described as "future proof" because it 

 

uses plug in 4.5" o 8" cards in an industrial quality 19" 3U 

 

rack. We have been established since 1970, and this system 

 

was first made in 1977 so (unlike almost all other computers) 

 

it has stood the test of time. 

 

Send two second class stamps. or telephone for a 

 

detailed descriptive leaflet, specification, prices, etc. 

 

Greenbank. 

 

Greenbank Electronics (Dept. T2E), 460 New Chester Road, 

 

Rock Ferry, Birkenhead, Merseyside L42 2AE, Tel: 051-645 3391 
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FELH. 

 

ALTAI DIGITAL MULTIMETER 

 

£49.95 plus V.A.T. 

 

* Full 31 digit multimeter-0•25% basic 

 

accuracy, 10A a.c. / d.c. 

 

* Temperature measurement 

 

* Capacitance measurement—up to 20pF. 

 

* Transistor gain measurement 

 

T
-
1
-HE Altai HC-5010EC digital multimeter features a 0.5 

 

I inch 3; digit I.c.d. display with polarity, low battery and 

 

overrange indication. The meter gives 200 hours typical 

 

battery life with a 9V alkaiine battery. 

 

The meter has a tilt stand built in, measures just 170 x 87 

 

x 42mm and weighs 382gms. It is provided with an 

 

operator's manual, test leads, with extra screw-on insulat-
ed crock clip connectors, and a plug-in thermocouple for 

 

temperature measurement. 

 

D.C. VOLTAGE RESOLUTION 

 

200mV 100pV 

 

2V 1mV 

 

20V 10mV 

 

200V 100mV 

 

1000V 1V 

 

Input Impedance: 10M on all ranges. 

 

peak on all ranges. 

 

D.C. CURRENT 

 

200pA 

 

2mA 

 

20mA 

 

200mA 

 

2000mA 

 

10A 

 

ACCURACY 

 

± (0-25% of reading + 1 digit) 

 

Overload Protection: 1000V d.c. or 

 

MAX. F.S. 

 

RESOLUTION ACCURACY VOLTAGE DROP 

 

100nA ± (0-5 % rdg+1d) 0-25V 

 

1pA ±10-5 % rdg+1d) 0-25V 

 

10pA ±(0-5 % rdg-s- 1d) 0-25V 

 

1001.jA ±(0-75% rdg+1d) 0-25V 

 

1mA ±(2 % rdg+5d) 0-75V 

 

10mA ±12 % rdg+5d) 0-30V 

 

Overload Protection: mA Input: 2A/250V fuse. 10A Input: Unfused up to 

 

15A for 15 seconds. 

 

A.C. VOLTAGE RESOLUTION 

 

200mV 

 

2V 

 

20V 

 

200V 

 

ACCURACY FREQ RANGE 

 

±(0-5% rdg+5d) 45Hz-500Hz 

 

on all ranges on all ranges 

 

750V 1V -±- (1% rdg+5d) 

 

Conversion: Calibrated for rms of sine wave. Input Impedance: 10M 

 

shunted by 100pF on all ranges except 200mV range. Overload Protection: 

 

1000V d.c. or 750V r.m.s. a.c. continuous, except 15 sec max above 

 

-
300V on 200mV range. 

 

100pV 

 

1mV 

 

10mV 

 

100mV 

 

MAX. F.S. 

 

A.C. CURRENT RESOLUTION ACCURACY VOLTAGE DROP  

 

200pA 100nA ' (0-75% rdg+5d) 0-25V rms 

 

2mA 1pA ±(0-75% rdg+5d) 0-25V rms 

 

20mA 10pA ,(0-75% rdg-F5d) 0.25V rms 

 

200mA 100pA '(O-75% rdg+5d) 0-25V rms 

 

2000mA 1mA ±12 9ó rdg+5d) 0-75V rms 

 

10A 10mA ±(2 % rdg+5d) 0-30V rms 

 

Overload Protection: mA Input: 2A/250V fuse. 10A Input: Unfused up to 

 

15A for 15 seconds. 

 

MAX. OPEN 

 

RESISTANCE RESOLUTION ACCURACY CIRCUIT V  

 

2000 100mQ ± (0-5 % rdg+3d) 

 

21(0 10 ,10-3 % rdg+1d) 

 

20KQ 100 ±(0-3 % rdg+3d) 

 

200KQ 1000 + (0-3 % rdg+3d) 

 

1KQ -± 10-75% rdg+5d) 

 

20MQ 10K0 ±(3 % rdg+5d) 

 

Max allowable input: 500V d.c. or rms. 

 

CONTINUITY TEST 

 

Resistance range: Buzzer sounds at approximately less than 2000. 

 

DIODE TEST 

 

Test voltage: 2-8 Volts. Maximum test current: 3mA. 

 

TEMPERATURE RESOLUTION ACCURACY  

 

-20`C to 1370C 1`C 

 

Sensor: Type K 

 

2-8V 

 

2-8V 

 

500mV 

 

500mV 

 

500mV 

 

500mV 

 

(3*-F1d) up to 150•C 

 

3% of rdg over 150*C 

 

CONDUCTANCE RESOLUTION 

 

200nS 0-1nS 

 

CAPACITANCE RESOLUTION 

 

ACCURACY 

 

t(1•5% rdg+10d) 

 

ACCURACY 

 

2000pF 1pF 

 

2pF 0-001pF 

 

20pF 0-01 pF 

 

hFE TEST Test condition: 101jA 2.8V. hFE 

 

±(1-5 % F.S.+5d) 

 

±(2 % F.S.+5d) 

 

±(2 % F.S.+5d) 

 

gain 0-1000 (non. pnp) 

 

Post to: Meter Offer, B.K. Electronics, 

 

Unit 5, Comet Way, Southend-on-Sea, 

 

Essex SS2 6TR. Tel: 0702 527572 
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Altai Digital Multimeters 

 

at £57.44 each (including 

 

VAT and postage) 
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WE CAN ACCEPT VISA AND 

 

• ACCESS ORDER BY TELEPHONE 

 

Visa/Access 

 

or Cheque No.   

 

F. 

 

Post to: Meter Offer, B.K. Electronics, 

 

Unit 5, Comet Way, Southend-on-Sea, 

 

Essex SS2 6TR. Tel: 0702 527572 
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Please supply photocopies of the following articles from 

 

ETI (complete in block capitals): 

 

Month   Year   Page (if known)   

 

Title   

 

Month   Year   Page (if known)   

 

Title   

 

Month   Year   Page (if known)   

 

Title   

 

I enclose a cheque/postal order made out to ASP Ltd. to 

 

the value of £150 per photocopy ordered. 

 

Total remittance £   Date   

 

Name   

 

Address   

 

  Postcode   

 

Send the completed form and your remittance to: 

 

ETI Photocopy Service 

 

ASP Readers' Service 

 

9 Hall Road 

 

Hemel Hempstead HP2 7BH 

 

1 

 

50 

 



issues 
 

FREE 

 

When you take out a subscription to any of these magazines 

 

REST OF 

 

MIDDLE THE 

 

EUROPE EAST FAR EAST WORLD 

 

A&B Computing £27.30 £27.60 £31.10 £28.30 

 

Aeromodeller £27.00 £27.20 £29.00 £27.50 

 

Citizens Band £20.10 £20.30 £21.80 £20.50 

 

Clocks £32.40 £32.60 £34.70 £33.00 

 

Commodore Disk User £18.00 £18.20 £19.30 £18.40 

 

Disk User £21.60 £21.70 £23.20 £22.00 

 

Electronics Digest £12.90 £13.00 £13.70 £13.10 

 

Electronics Today International £21.00 £21.20 £22.80 £21.50 

 

Ham Radio Today £20.10 £20.30 £22.00 £20.60 

 

Military Modelling £22.40 £22.60 £25.20 £23.10 

 

Model Boats £20.00 £20.10 £21.80 £20.40 

 

Model Engineer £35.40 £35.70 £39.00 £36.30 

 

Photography £22.00 £22.30 £25.00 £22.80 

 

Photoplay £16.70 £16.90 £18.70 £17.20 

 

Popular Crafts £21.40 £21.60 £23.60 £22.00 

 

Radio Control Model Cars £21.10 £21.30 £23.10 £21.60 

 

Radio Control Boat Modeller £10.00 £10.20 £11.10 £10.30 

 

RCM&E £20.40 £20.60 £22.90 £21.00 

 

Radio Control Scale Aircraft Quarterly £11.10 £11.20 £12.00 £11.30 

 

Radio Modeller £20.00 £20.20 £22.40 £20.60 

 

Sea Classic International £10.70 £10.80 £12.00 £11.00 

 

Scale Models International £19.60 £19.80 £21.50 £20.10 

 

Video lbday £20.20 £20.40 £22.30 £20.70 

 

Which Video? £19.40 £19.50 £21.20 £19.80 

 

Woodworker £22.80 £23.00 £25.70 £23.50 

 

Your Commodore £22.00 £22.30 £25.20 £22.80 

 

Model Railways £19.10 £19.30 £21.50 £19.70 

 

Practical Wargamer £7.10 £7.20 £8.00 £7.40 

 

The Above Offer Applies to Overseas Subscriptions Only 

 

This offer is also open to existing subscribers who may 

 

wish to extend their current subscriptions. 

 

Please commence my subscription(s) To with the Issue 

 

I enclose my cheque/money order for  made payable to Argus Specialist Publications Ltd.   

 

or debit  from my Access/Barclaycard Noi111111111 11111  

 

valid from to Signature  

 

Name  

 

Address  

 

Send this form with your remittance to: 

 

INFONET LTD. (S.O. 88) 5 River Park Estate, 

 

Berkhamsted, Herts. HP4 THL. 

 

1,17191M
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ORDERS: RING 

CATALOGUE 

 

tjA:70809610-- 
24 HRS. 

One of the best daterrente to a burglar eta guard 

 

dog and tees new kit provides the barking without 

 

the beer The kit when assembled can be connect-
ed to a doorbell, pressure mat or any other 

 

intruder detector and will produce a random series 

 

of threatening bette making the would be intruder 

 

think rigein end try his luck elsewhere. The kit is 

 

supplied complete with high quality PCB, trans-
former, all components and instructions. All you 

 

need is e mains supply. intruder detector end a 

 

little time. The kit even includes a horn speaker 

 

which te essential to produce the loud sound 

 

required. The "dog" can be adiusted to produce 

 

barks ranging from a Terrier to en Alsatian and 

 

contains circuitry to produce a rendom series of 

 

barks giving a more realistic effect. 

 

XXI 25 Complete kit of parts £21.95 

 

DISCO LIGHTING KITS 

 

O11000K - This value-for-money 4-way chaser 

 

features bi-directional sequence and dimming. 

 

lkW per channel £17.50 

 

D421000K- A lower cost uni-directionse version 

 

of the above. Zero switching to reduce 

 

interference £9.85 

 

OLA/1 (for Dl. & DLZ1000K) Optional opto input 

 

allowing audio 'bear/light response 70p 

 

O1.3000K - 3-channel sound to lee kit features 

 

zero voltage aweching, automatic level control 

 

and buet-in microphone. lkW per chennelf14.25 

 

The meow( is an 8-way sequencer kit with's,* 

 

In opto-isoleted sound to light input which corms 

 

complete with e pre-prognsmrned EPROM con-
taining EIGHTY - YES 801 different sequences 

 

including standard flashing and chase routines. 

 

The KIT includes rue instructions and all compon-
ents leven the PCB ionnectorai end requires only 

 

a box and a control knob to complete. Other 

 

features include manual sequence speed adiad. 

 

ment, zero volnige switching. LED mimic lamps 

 

end sound to light LED and a 303 W output per 

 

channel. 

 

And the best thing about it is the price. 

 

ONLY £28.50 

 

TEN EXCITING PROJECTS 

 

FOR BEGINNERS 

 

This Kit has been specially ilesigied for the beginner 

 

and contains a SOLDERLESS MAM:0AM, COM-
PONENTS. end a BOOKLET with inativetiolu to 

 

enable tha absolute novice to build TEN fascinating 

 

priXects including a light operated switch, inn:atom, , 

 

burglar alarm, end electronic leek Each priXect 

 

includes a circuit diegram, description of ceeliston 

 

and an easy to fallow layout diagram. A section on 

 

component identification and function is includet 

 

teen the beginner to build the circuits with 

 

confidence. 

 

ORDER NO XK118 £13.75 

 

MICROPROCESSOR TIMER KIT 

 

Designed to con-
trol 4 outputs 

 

Independently 

 

switching on and 

 

off at prosent 

 

limes over a 7-day 

 

cycle. LED display 

 

of time and day, easily programme via 

 

way keyboard . Ideal for central heating 

 

control including different switing time for 

 

weekends. Battery back-up circuit 

 

Includes box. 18 time settings. 

 

C76000K £42.90 

 

XX114 Relay kitfor C76000. inCludee PCB. 

 

connectors and one relay. Will accept up 

 

to 4 relays. 3A/240V c/o contacts .. £.4.30 

 

701 115 Additional relays  £1.80 

 

OZ000 

 

00400 

 

lea ne 

 

VERSA ILE REMOTE 

 

CONTROL KIT 

 

This kit includes 

 

all components 

 

1+ transformer) 

 

to make a sensi-
tive IR receiver 

 

with 16 logic 

 

outputs (0-15V) which with suitable interface 

 

Circuitry (relays, thrice, etc - detaila supPliedl 

 

can be used to switch up to 16 hems of 

 

equipment on or off remotely. The outputs 

 

may be latched (to the lest received code) or 

 

momentary (on during transmission) by spe-
cifying the decoder IC end a 15V stabilised 

 

supply is available to power external circuits. 

 

Supply: 240V AC or 15-24V DC et 10mA. 

 

Size (excluding transformer) 9 x 4 x 2 erns. 

 

The companion transmitter is the 041(18 

 

which operates from a 9V PP3 battery end 

 

gives a range of up to 60ft. Two keyboards 

 

are available-MK9 (4-way) and 041(10 (16-
way), depending dn the number of outputs 10 

 

be used. 

 

MK12 IR Receiver (incl. transformer) 

 

£14.85 

 

MK18 Transmitter  • £7.50 

 

MK9 4-Way Keyboard £2.00 

 

MK10 16-Way Keyboard £5.95 

 

801 133 Box for Transmitter £2.60 

 

HOME LIGHTING KITS 

 

These kits contain all necessary compon-
ents end full instructions end are de-
signed to replace a standard wall switch 

 

and control up to 300W of lighting. 

 

TDR300K Remote Control Dimmer £18.48 

 

MKS Transmitter for above £4.85 

 

TD3001( TouchcEmmer £8.50 

 

11300K Touctisvertch £8.50 

 

TDE/K Extension kit for 2-
wey for 103001< t2.70 

 

LD 3001K Light Dimmer £4.35 

 

£.14 POWER STROBE KIT 

 

Designed to produce a 

 

high intensity right pulee 

 

ata variable frequency of 

 

1 to 15Hz this kit also 

 

includes circuitry to trig-
ger the light from an ex-

ternal voltage SOUTCEI leg. a loudspeaker) via 

 

an opto isolator. Instructions are oleo sup-
plied on modifying the unit for manual 

 

triggering, as a slave flesh in photographic 

 

applications or as a warning beacon in 

 

security applications. The kit includes a high 

 

quality pub, components, connector*. 5Wie 

 

strobe tube and full assembly instructions. 

 

Supply: 240V ac. Size: 80 x BOx 45. 

 

XK124 STROBOSCOPE KIT £12.50 

 

DVM/ULTRA SENSITIVE 

 

THERMOMETER KIT 

 

Based 

 

the ICL 

 

71 26 and a 3/digit 

 

liquid crystal dis-
play, this kit will 

 

form the basis of a 

 

digital multimeter 

 

I only a few additional resistors and switches 

 

required - details supplied) or a sensitive 

 

digital thermometer (-50°C to l 50`C) 

 

reading 0.1°. The kit has a sensitivity of 

 

200rnV for a full-scale reading automatic 

 

polarity and overload indication. Typical 

 

battery life of 2 years (PP3I £17.00 

 

XK113 MW RADIO KIT 

 

Based on ZN414 kit includes' 

 

PCB, wound aerial and crystal 

 

earpiece and all components to 

 

make a sensitive miniature radio. 

 

Size: 5.5 x 2.7 x 2cms. 

 

Requires PP3 9V battery. 

 

IDEAL FOR BEGINNERS f6.00 

 

PROPORTIONAL TEMPERATURE 

 

CONTROLLER KIT 

 

Uses "burst fire" teen-
nique to maintain tem 

 

perature to within 

 

Ideal for photog-
raphy, incubators, 

 

wine-making, ertc. Max. 

 

toed 3ker 1240v act Temp. range up to 90'C. Sits 

 

7x4x2.5cms. 

 

MKS £7.10 
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BARGAIN COMPONENT PACKS 

 

Refiil those empty component drawers at a 

 

fraction of the normal price and don't be caught 

 

without that odd resistor or capacitor to 

 

complete your project. All components sup-
plied are to full spec. and are not seconds or 

 

surplus stock. 

 

Pack A: 650 x .25 watt resistor 47R-10M £4.25 

 

Pack 8:60 x Radial electrolytics luf - 

 

1000uf £3.25 

 

Pack C: 30 x Polyester capacitors a or 

 

0.01 uf - 1 uf £4.50 

 

Pack D: 35 x horizontal presets 1k-1M £3.00 

 

Pack E: 30 x IC sockets 8,14, 16 pin £2.00 

 

Pack F; 25 x Red 5mm LEDS £1.75 

 

Pack G: 25 x Green 5mm LEDs £2.00 

 

Pack 30 x 5mm LEDs 10 Red, 

 

10 Green, 10 Yellow £2.50 

 

Pack J: 50 x in 4148 silicon diodes £1.00 

 

Pack K: 40e npri/pnp transistors BD/182/212 

 

General Purpose £2.25 

 

Free Solderless Breadboard (verobloc type). 

 

When you buy all ten packs. 

 

Prices exclude VAT (15%). 

 

TOOLS * TOOLS * ¡DOIS 

 

Good Quality tools selected to offer outstanding 

 

value for money. 

 

650 004 efin mirk. Snipe Nose Pliers. Secreted 

 

jews end MILT spring. £2.10 

 

550 005 6m lip ¡canted aide cutters. Insulated 

 

handles and return spring. £2.10 

 

850 008 Light duty COMM. Cutting cispecity 

 

0.22-1.2mm copper wire. £1.00 

 

TOOL KIT - Contains: gem cutters, snipe nose 

 

pliers wire strippers, flat triode screwdriver, ph& 

 

lips screwdriver in block textured. reinforced end 

 

padded cese which when opened out measures 

 

240x205rnm £6.80 

 

660 007 Serf -resemble automatic wire 'tripe« 

 

with bielt-in cable cutter. £3.65 

 

850 012 Watchmakers Screwdriver Set. 

 

1.011.4/2.0/2.4/3.0/3.8men £1.75 

 

650 019 Set of 4 Steeekiss Steel Tweezers 

 

Straight nosed, straight noosed-reverse mien, 

 

bent nosed. flat nosed. 110mm long. £9.55 

 

650 502 Reliant 9-12V de Del. £6.10 

 

640 500 Than 12V de Drill. £10.25 

 

650 670 Settee, Mains Dee. £16.50 

 

WE ALSO STOCK ANTE% IRONS AND 

 

ACCESSORIES 

 

SECURITY PRODUCTS 

 

Install your own burglar alarm and save 

 

pounds. All parts available separately. 

 

950 120 Stair Pressure Mat 1.70 

 

950 125 Floor Mat 29x16 ins. 2.60 

 

950 130 External bell box - an ideal 

 

deterrent on its own! 10.00 

 

950 130 Xenon Beacon (12v) 10.50 

 

950 140 Flush door/window contacts /.22 

 

950 143 Surface mounting contacts • 1.05 

 

960 160 Alarm Control Unit 

 

950 162 Alarm Control Unit 

 

This unit incorporates all the features 

 

required to form the basis of a complete 

 

security system for the home or business. 

 

Operating off 0240v AC supply with facility 

 

to charge a 12v lead acid standby battery. 

 

The unit is housed in a white steel box 

 

225x225x8Omm. Full instructions supplied 

 

to connect normally open and closed 

 

sensors, bells, personal alarms etc. 

 

Separate entry and exit alarm delays. 2 

 

zone operation complies with BS 

 

4737 price 09.95 

 

950170 DOOR PHONE 

 

An attractively styled 2 station mains 

 

powered handset type door phone. 

 

Allowing conversation with visitors without 

 

opening the door. Free standing or wall 

 

rr punted, connections to a 9 volt battery for 

 

standby. Electric doorlock release button 

 

'which maybe used with our 701150 lock 

 

release mechanism. Ivory and Fawn body 

 

210X100x7Omm. £27.95 

 

ewe 

 

NOT JUST A MULTIMETER 

 

A professional 

 

quality 3,./ digit 

 

multimeter with 34 

 

ranges. As well as 

 

the usual current, 

 

voltage & resist-
ance this meter 

 

features transistor 

 

and diode test: 

 

continuity AND 

 

CAPACITANCE 

 

and TEMPERATURE ranges. Bask accuracy is 

 

0.25%. Size: 170x87x42mm. Includes teat leads. 

 

thenncouple and full instruction & recalibration 

 

manual. 

 

AC Volts  200m-2-20-200-750 

 

DC Volts   :200m-2-20-200-1KV 

 

,e.D2 'Cuffrreenntl:200u-2m-20rn-200m-2A-10A 

 

 200u-2m-20M-200m-2A-10A. 

 

1Resistance   200-2K-20K-200K-2M-20M: 

 

Capacitance 
-
2000p-2uP-20uF 

 

Temperature -le to 1370°C , 

 

Conductance "200nS 

 

h FE 0-1000 (NPN & PNP) 

 

Continuity Buzzer  : less than 200 ohms 

 

(405298)  £55.00. 

 

A MUST for seating with TTL 8 CMOS devious. 

 

Mettle* lost levels and pule« down so 254 

 

wth LEDe and eound. Comprehensive inetructice 

 

bocidet supplied. 

 

Working voltage 4-165/ dc 

 

Input Impedance 1M 

 

Max. i/p frequency 20411z 

 

RECHARGEABLE SOLDERING IRON 

 

Powerful cordless iron complete with 

 

table-top/wall-mounting charging 

 

bracket Reaches Soldering temperature 

 

in 10 Seconds. Includes lamp which 

 

lights when soldering. Comes with 

 

mains charging unit and 12V car battery 

 

adaptor. Special Offer £15.95 

 

This kit contains a Single 

 

Chip Microprocessor, PCB. 

 

displays and all electronics 

 

to produce a digital readout 

 

of weight in Kgs. or Sts. and 

 

Lbs. In normal uses toothed 

 

wheel (pattern provided) is 

 

made to rotate when a 

 

weight Is placed onto the scales, 

 

interrupting two infa-red beams. The pro-
cessor counts the number of teeth passing. 

 

the sensor (up or down, depending on 

 

which beam is broken first) and shows the 

 

reading on the LED display in Sts. & Lbs., 

 

Lbs. or Kgms. A PCB link selects the Scale 

 

for bathroom or two types of Kitchen 

 

Scales. A linear version of the toothed 

 

wheel could also be used. Other uses 

 

include up/down counters. A low cost 

 

digital ruler could be made by using a wheel 

 

With the correct tooth to diameter ratio. 

 

ELECTRONICS 

 

11111 

SEND 9-xe- S.A.E.& 

 

13 BOSTON RD 50p FOR CATALOGUE 

 

OR CALL AT SHOP 

 

LONDON W7 3SJ MON-FRI 9-5pm 

 

Tel: 01-567 8910 SATURDAY 10-4pm 

 

ORDERING INFORMATION: 

 

ALL PRICES EXCLUDE VAT 

 

FREE P&P on orders over £20 (UK only), otherwise add 

 

75p + VAT. Overseas P&P: Europe £2.75. Elsewhere 

 

£6.50. Send cheque/PO/Barclaycard/Access No. 

 

with order. Giro No. 529314002. 

 

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME 

 

GOODS BY RETURN SUBJECT TO AVAILABILITY 
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TOKYO AUDIO FAIR 

 

41 

 

At about the same time Ian Pitt 

 

Pgwas exercising his sexual 

 

frustrations at the Heathrow 

 

Penta Show in the UK, several 

 

disgruntled journalists had just 

 

arrived at Narita Airport to learn 

 

that their luggage had been left in 

 

the good old USSR. 

 

Perhaps we had got out of the 

 

wrong side of the plane but this 

 

was not the most impressive 

 

introduction to the hectic 

 

delights of Japan. Later that 

 

afternoon we engaged in a 

 

running battle with a myriad of 

 

oriental shop assistants in a vain 

 

attempt to procure clean shirts, 

 

underwear and the like—despite 

 

the raving gesticulations of our 

 

party, they simply failed to 

 

understand that it really did not 

 

matter if the shirtsweretoosmall. 

 

This accomplished, we 

 

struggled out of our hotel in ill-

fitting garb to descend upon the 

 

Japanese equivalent of Pizza-
land only to pass our luggage 

 

going the other way. Having 

 

broken down much of our party's 

 

resilience we were finally re-
united with our cases just in time 

 

to change for an assault on the 

 

dreaded Tokyo Audio Fair. 

 

This annual event is actually 

 

housed in two extremely large 

 

venues which looked for all the 

 

world like a couple of disused 

 

aircraft hangers. Nevertheless, 

 

the bustling hordes seemed 

 

more interested in the vast 

 

quantities of gadgetry than the 

 

dubious acoustics presented by 

 

this man-made cavern. 

 

Although there were peri-
pheral exhibitions of 'tweaky' 

 

high-end audio gear, it has to be 

 

said that the bulk of the show was 

 

concerned with the latest in 

 

digital and video technology — 

 

CD. CDV, high-definition VCR's 

 

and DAT machines of every 

 

description filled the arena. The 

 

contrast with Heathrow's Penta 

 

Show could not have been 

 

greater. 

 

Our hosts, Sony, were demon-

strating their DTC-1000ES DAT 

 

player by allowing groups of 

 

visitors to actually make their 

 

own recordings of a live music 

 

session. Meanwhile on the stand 

 

proper they were displaying an 

 

entirely new range of ESD CD 

 

players. In this country we are 

 

still oggling over their first-

generation ES players such as 

 

the CDP-555ES whereas their 

 

home market is now enjoying the 

 

CDP-557 ES D, 337 ES D and 

 

227ESD machines. 

 

The top player isone of the new 

 

breed employing 'hi-Bit' DAC's 

 

offering the resolution and noise 

 

performance of 18-Bits — the 

 

price in Japan was about £750. 

 

Other '18-Bit' CD-players 

 

included the huge Onkyo Integra 

 

C-2001 (£1300), Technics SL-
P990 and SL-P770 and Hitachi 

 

DA-703D, although how long it 

 

will be before they arecompeting 

 

with Yamaha in this country is 

 

anyone's guess. 

 

Yamaha themselves were 

 

busily showing off their 

 

millionaire-budget 100000 series 

 

which includes CD-player and 

 

exotic amplification. 

 

The latest DSP-3000 'Natural 

 

Sound' digital sound field 

 

processor was also exhibited, 

 

now including some 20 

 

artificially replicated acoustic 

 

environments. 

 

Technics showed their SV-
D1000 home DAT player in 

 

addition to a portable unit called 

 

the RQ-MD1 and in-car player, 

 

the CQ-DT1D. The portable 

 

would still set you back £1300 in 

 

Japan. 

 

Many more companies ap-
peared to be dabbling with 

 

external digital to analogue con-
vertor units, either included in 

 

chunky integrated amplifiers or 

 

manufactured as add-on 

 

accessories. Accuphase (a 

 

company last seen over here with 

 

the AC-2 moving-coil cartridge 

 

displayed their DD80 CD player 

 

and optically-coupled DC81 

 

convertor. Luxman boasted a 

 

similar level of OTT construction 

 

with their 'Limited Edition' series 

 

of digital hardware and back-

breaking pre/power amplifiers. 

 

Technics revealed a pair of 

 

rather frightening planar loud-

speakers with a scary price-tag 

 

to match. Costing some £10,000. 

 

the 320kg SB-AFP1000's utilised 

 

garishly blue, flat rectangular 

 

drive units to create a wall of 

 

sound — they sounded so 

 

overwhelmingly bright that! was 

 

forced to exit soon afterclapping 

 

eyes (and ears) on them! 

 

f 
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The daftest loudspeaker 

 

award must go to Sasaki 

 

Acoustics who were seriously 

 

marketing a range of single and 

 

dual-concentric loudspeaker 

 

systems based around glass-
crystal spheres. They were duly 

 

christened the 'eyeball' 

 

speakers. Apparently designed 

 

for non-military purposes. Bose 

 

were demonstrating two huge 

 

drainpipes under the guise of an 

 

'Acoustic Wave Cannon 

 

System.' The low frequency 

 

extension was considerable 

 

(25Hz) but domestic applic-
ability was not their strong point. 

 

Likewise for the monstrous 

 

Diatone bass drive unit that must 

 

have had a diameter of around 

 

2m! 

 

Any visitor who managed to 

 

frequent both the London and 

 

Tokyo shows could not have 

 

failed to experience the vast 

 

contrast between events — both 

 

cultural and electronic. 

 

At Penta. analogue replay 

 

equipment and 'old-technology' 

 

valve gear was still reigning 

 

supreme while in Japan only 

 

Ortofon were daring to represent 

 

the black disc. 

 

Whether the tide will turn so 

 

strongly against the revered 

 

turntable in ourown marketplace 

 

is uncertain at present. However I 

 

rue the day that th is ever happens 

 

— regardless of all the 

 

technological arguments I 

 

cannot help but feel detached 

 

from the antiseptic precision 

 

engendered by this new age of 

 

digital audio. 

 

Paul Miller 

 

BOOKS 

 

more and more projects in 

 

ETI and other electronics 

 

magazines are (when stripped of 

 

a few external frills) little more 

 

than a microcomputer with input 

 

and output interfacing. 

 

Although projects go some 

 

way to teaching you all there isto 

 

know about bolting bits onto 

 

microprocessors, a solid found-

ing in theory is also a good idea 

 

and what this month's tome 

 

provides. 

 

Practical Microprocessor 

 

Interfacing by S. A. Money 

 

(Collins) £20. 

 

The 'practical' of the title does 

 

not mean you will find ready to 

 

make projects nestling in these 

 

pages. There are no PCBdesigns 

 

nor even full circuits. 

 

It is only an introduction to the 

 

subject and many ETI readers 

 

will have already passed on to 

 

greater things. Nevertheless, it is 

 

a reasonably thorough and 

 

eminently readable grounding. 

 

The book starts with a look at 

 

CPUs and bus systems. At once 

 

the spread afforded by this book 

 

is shown. This chapter doesn't 

 

just concentrate on one pro-
cessor, not even one family. All 

 

the processors you are likely to 

 

meet are here — 6802, 6809, 

 

6502, 8085, Z80, 68000, 8086. 

 

In a classic Von Neumann 

 

manner, memories are next. How 

 

they work and what you do with 

 

them are both covered in 

 

reasonable detail and a friendly 

 

style. Then it's theory of parallel 

 

interfacing, practical parallel 

 

interfacing, theory of serial inter-

facing, practical serial inter-

facing, counting, timing, 

 

analogue input and output and 

 

finally. a short discourse on 

 

interrupts. 

 

The whole work is spattered 

 

with small, easily digestible part-
circuit diagrams showing the 

 

relevant section of a whole 

 

system. Every aspect seems to be 

 

covered — both the funda-
mentals and the use of 

 

specialised chips to perform all 

 

the interfacing tasks. 

 

The biggest lack is anything in 

 

the way of examples. It would be 

 

nice to see some 'case studies,' 

 

even of the most trivial nature. 

 

The price is certainly over the 

 

top. Twenty quid for book (even a 

 

well produced hardback) is 

 

steep. It's a shame that the price 

 

will put off a great many potential 

 

readers no matter how much I 

 

recommend it. Catch it in your 

 

local library instead. 

 

Malcolm Brown 
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Regardless of the quality of 

 

modern electronics, a 

 

cassette recorder cannot 

 

function well unless it is 

 

mechanically sound. 

 

The purpose of the mechanics 

 

is to move the tape in a stable, 

 

straight path past the heads at 

 

an absolutely even speed, with a 

 

moderate, even tension and at 

 

exactly 90
0 to the head gap. 

 

One obvious necessary con-
dition for all this is that every 

 

part of the mechanism should be 

 

stably positioned relative to 

 

every other part. Flimsy bits of 

 

metal supporting the tape heads 

 

and pinch wheel(s) won't do. 

 

Drive In 

 

Let's start with the drive 

 

mechanism. This must use a 

 

capstan with a substantial fly-
wheel to pull the tape through 

 

the system at an even speed and 

 

must employ precise motor 

 

control to ensure the speed is 

 

accurate. 

 

The motor speed control 

 

system cannot control short 

 

term speed fluctuations (which 

 

is why a flywheel is essential) 

 

but it should respond rapidly to 

 

changes in average loading to 

 

cope with the varying pull from 

 

an unevenly wound tape. 

 

If two capstans are used, they 

 

must be driven in such a way as 

 

to maintain an even tension on 

 

the tape and not either stretch it 

 

or build up a loop around the 

 

heads. This can become a 

 

serious problem. 

 

On an old Tandberg machine, 

 

I found that if the capstans were 

 

not cleaned frequently enough, 

 

the buildup of tape oxide and 

 

dirt (faster on the first capstan 

 

than the second) increased the 

 

effective diameter of the first 

 

capstan enough to build up a 

 

self-destructive loop of tape. 

 

This machine worked well clean 

 

but it illustrates the point that a 

 

good single capstan is better 

 

than a poor dual capstan 

 

machine. 

 

Going to the other extreme my 

 

present machine (a Nakamichi) 

 

uses two capstans of different 

 

sizes so that any resonance due 

 

to imbalance of the flywheels is 

 

at a different frequency for each 

 

capstan. This avoids low 

 

frequency beat effects which 

 

would be audible as wow and 

 

flutter. The first capstan is driven 

 

so as to pull the tape through the 

 

system a fraction of a per cent 

 

slower than the second one 

 

which provides an accurately 

 

calculated tape tension. 

 

While we are on the subject of 

 

the capstan drive, it should be 

 

noted that the humble pinch-
wheel plays a vital role. In order 

 

that the tape shall move in a 

 

straight line, the axis of rotation 

 

of the pinch wheel must be 

 

exactly parallel to the axis of 

 

rotation of the capstan. This will 

 

avoid driving the tape to one side 

 

or another. 

 

An easy way to find out if this 

 

is happening is to record white 

 

noise such as the interstation 

 

hiss on an FM tuner and then 

 

replay the recording with the 

 

amplifier set to mono. 

 

If the tape is wandering (or if 

 

the head angle itself is unstable) 

 

then the timing of the signal 

 

from left and right channels will 

 

vary and this will produce 

 

phasing effects on the sound. If 

 

the sound replayed in mono is 

 

the same as that in stereo, then 

 

the mechanism is accurate and 

 

stable, which is a big step in the 

 

right direction. 

 

Into Reverse 

 

Some machines boast an auto 

 

reverse facility and in some 

 

cases this involves the record/ 

 

replay head turning through 

 

180° when the tape is reversed. 

 

This can work well but the 

 

quality of the turning mechanics 

 

must be very high in order to 

 

return the head to the same 

 

position accurately. 

 

If we assume a stereo record-
ing takes up 40% of the total 

 

width of the tape and that to 

 

obtain good response the 

 

maximum error over this width 

 

must not exceed, say. a quarter 

 

wavelength of 15kHz, then the 

 

maximum angular error of the 

 

tape head is approximately 11/2 

 

minutes of arc. 

 

The take up spool must also 

 

work smoothly. The tape tension 

 

must be enough to wind on the 

 

tape even if the take up reel is 

 

sticking slightly. However it 

 

must do this without stretching 

 

or dragging the tape. 

 

If a separate motor is used for 

 

this purpose, it must provide 

 

even tension without 'cogging' 

 

and its speed must be limited so 

 

that, should it be required to take 

 

up a loop, it does not run away 

 

and snap the tape. 

 

Critical examination of these 

 

factors will rule out many 

 

machines, leaving a choice 

 

between fewer better quality 

 

models. 

 

Andrew Armstrong 
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Acouple of recent happen-
ings make it prudent to take 

 

a look to the future of telecom-
munications services, both here 

 

in Britainandaroundtheworld — 

 

or at least in Europe. 

 

First, PTTs (Postal, Telephone 

 

and Telegraph) companies from 

 

some of the rhajor European 

 

countries have started talking 

 

about the sorts of service wanted 

 

when digital telephone networks 

 

become the norm. An integrated 

 

services digital network (ISDN) 

 

can obviously be of benefit 

 

within a country. However, 

 

international ISDNs could have 

 

even greater benefits — not the 

 

least of which would be common 

 

standards. Cheaper equipment 

 

should result. 

 

PTTs in Germany, France, 

 

Italy and Britain (BT) are 

 

beginning to combine resources 

 

with this European network aim. 

 

Eventually, any service available 

 

in one country will be available 

 

throughout all. 

 

Second, GEC has been seen 

 

playing around with Iris! 

 

You'll be pleased to know that 

 

Iris is the codename of a new 

 

videophone for use on digital 

 

networks. It will be available, as 

 

far as lam aware, as you read this 

 

column. 

 

A while ago (February 1987), I 

 

reported in these very pages of 

 

research into videophone 

 

techniques, specifically about 

 

ways to reduce required 

 

bandwidth of a videophone to a 

 

low enough level to allow trans-
mission down single digital tele-
phone lines. It appears the 

 

research also being conducted 

 

on behalf of GEC at Brs 

 

Martlesham labs has found away 

 

to do it. Iris allows connection to 

 

a single 64Kbit/s digital line such 

 

as will be available when ISDNs 

 

get off the ground. 

 

X Marks The Spot 

 

Talking of GEC, Plessey has 

 

negotiated a significant order of 

 

System X exchanges, sold to 

 

China Railways. This follows 

 

other worldwide orders of the 

 

exchanges recently and accord-
ing to Plessey it won't be the last. 

 

However, it will probably be 

 

the last as a single company. 

 

Plessey of course is in the 

 

process of being united with 

 

GEC in a new company, GEC 

 

Plessey Telecommunications 

 

Holdings, with the aim of unify-
ing both companies' interests. 

 

Some 26 exchanges and con-

centrators are to be delivered by 

 

Plessey to the railway in China by 

 

1989— a fact which will perhaps 

 

help to allay fears that System X 

 

is a duff 'un. 

 

China is a massive and as yet 

 

untapped potential market so 

 

even greater sales may result. 

 

Maybe the London Business 

 

School would like to reconsider 

 

its earliermuck-spreading report 

 

which criticised System X and its 

 

development by BT. 

 

DBS and Chips 

 

Within a matter of weeks 

 

several announcements about 

 

chip sets for DBS receivers 

 

should be made. 

 

RCA had announced it was in 

 

the process of producing chips at 

 

the time of writing and a joint 

 

Plessey/Philips agreement was 

 

to have chips ready by ETI's 

 

current publication date. Chip 

 

designs for both RCA and 

 

Plessey/Philips have been 

 

originally developed by Nordit, a 

 

Norwegian manufacturer, and 

 

are to be compatible with all 

 

proposed European DBS 

 

broadcasts. 

 

All DBS broadcasts will follow 

 

the multiplexed analogue 

 

component (MAC) format but 

 

there the similarity ends. DMAC 

 

is to be used in the British DBS 

 

service, while D2MAC is to be 

 

used in German and French 

 

systems. 

 

ITT is about to produce 

 

D2MAC-only chips which of 

 

course will not be usable for the 

 

British market. This means that 

 

European manufacturers such 

 

as Grundig. Thomson and so 

 

forth will not have a product to 

 

sell in Britain if they choose to 

 

use ITT chips. Philips, however, 

 

will! 

 

I suspect that ITT's preliminary 

 

drive will be to produce an initial 

 

batch of chips for D2MAC 

 

purposes — giving European 

 

manufacturers what they need to 

 

make receivers for the home 

 

markets. Then ITT will turn its 

 

attention rapidly to multi-format 

 

compatible chips, so that the 

 

same manufacturers cansell into 

 

Britain. 

 

In turn, this implies that 

 

Grundig et al will beat Philips to 

 

the European home markets but 

 

later Philips et al will beat them to 

 

the British market with a multi-
format product which will 

 

undercut previous ones. 

 

Keith Bríndley 
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Hot gossip at the moment is 

 

that IBM and Yamaha are 

 

putting their heads together to 

 

produce an FM synth/MIDI 

 

interface plug-in card for IBM 

 

PCs, to be known as the IBM 

 

Music Feature. 

 

IBM is keen to trample all 

 

over clone makers and will 

 

therefore be leaning hard on 

 

Yamaha to make the board as 

 

ecopiable as possible. 

 

It is certainly becoming 

 

difficult for the home con-
structor to emulate the 

 

performance of the modern 

 

digital synthesiser. The problem 

 

.
s compounded by a heavy 

 

,eliance on custom or 

 

semi-custom ICs. 

 

Not only is it usually im-

possible to get hold of these 

 

proprietary ICs but it is difficult 

 

to even figure out what they do, 

 

et alone how they do it. Secrets 

 

are being hidden from us under 

 

a heavy silicon mattress. 

 

Ensoniq was the first to break 

 

the ice by selling their Q chips to 

 

Apple Computer. Ensoniq is 

 

nevertheless reluctant to make 

 

them more generally available (I 

 

tried). 

 

Quite surprisingly, Yamaha 

 

is now prepared to sell FM chips 

 

to all and sundry - with a catch. 

 

These sales will be dis-

cretionary, the intention being 

 

to protect their right to refuse 

 

supplying competitors they 

 

don't like or don't trust. The 

 

main difficulty at the moment is 

 

that of getting hold of small 

 

quantities and data, so I will 

 

have to report back on this in a, 

 

future issue of Keynotes. 

 

Yamaha is offering four main 

 

devices, all intended for use 

 

under microprossesSor control: 

 

YM2149, YM2163, Y8950 and 

 

YM2203. Taking these in turn, 

 

the NMOS YM2149 is pin-
compatible with General Instru-
ments' AY-3-9810 (available 

 

from Maplin) but with enhanced 

 

features. Output resolution is a 

 

whopping five bits and no FM is 

 

provided. 

 

The YM2163 is a similar non-
FM NMOS sound chip with 24 

 

pins and 7-bit output. 

 

The Y8950 is what Yamaha 

 

used in their ill-fated com-
mercial failure, the MSX com-

puter. This is a complex 64-pin 

 

CMOS device which can do FM, 

 

sing, dance and make coffee but 

 

•equires a fair amount of 

 

external hardware to do so. 

 

Top of my list comes the 40 

 

pin NMOS YM2203, which is 

 

/ 
11111.

 

 

à 

 

WeibiLILA 

 

software compatible with the 

 

AY-3-8910 but more importantly 

 

offers three channels of FM 

 

sound, each comprising four 

 

operators. 

 

Output is in a serial floating 

 

point format with ten bits of 

 

mantissa and three bits of 

 

exponent. This is a good tech-

nique for keeping signal to noise 

 

ratio high when outputting 

 

signals of low amplitude but 

 

means you are compelled to use 

 

the matching YM3014 DAC 

 

which costs extra. 

 

So far as I know, the YM2203 

 

is not actually used in any 

 

Yamaha machines. Since data 

 

on the device has already been 

 

made commercially available, it 

 

is unlikely that IBM would agree 

 

to its use as the mainstay of their 

 

Music Feature card. So in the 

 

near future we can at least hope 

 

to see some FM chips becoming 

 

available in small quantities 

 

through distributors. 

 

There is some more good 

 

news on the chip front. Curtis 

 

Electromusic Specialities (CES) 

 

have launched no less than ten 

 

new devices. CES did (and still 

 

do) the CEM33xx series of ICs, 

 

as used extensively by 

 

Digisound, Sequential Circuits, 

 

Moog, Roland and Simmons, 

 

back in the days when the 

 

analogue grass was greener 

 

than the digital grass. 

 

CES is now prudently strad-

dling the analogue/digital fence 

 

with a wide variety of DAC 

 

multiplexer. anti-aliasing filter 

 

and VCA combinations. 

 

Also on offer is a cheap 

 

current in/out dual VCA with a 

 

claimed 100dB S/N and 0.1% 

 

distortion. What is really clever 

 

about these is that they come in 

 

eight pin packages. Normally a 

 

VCA operating from dual supply 

 

rails requires an earth con-
nection, if the control voltage is 

 

to be referenced to zero volts but 

 

unfortunately this takes the pin 

 

count up to nine. 

 

CES wanted to use a VGA 

 

output as the OV reference, 

 

given that it feeds a virtual earth 

 

supplied by an external opamp 

 

in the inverting amplifier con-

figuration. However, this is 

 

easier said than done as an un-
wanted instability-causing feed-
back loop is created and it was 

 

two years' work before the 

 

problem was solved. 

 

CES are intending to make 

 

available a data/applications 

 

handbook early io_the new veer 

 

Bruno mewitt 
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ETI PCB SERVICE 

 

Build your projects in style with a properly designed PCB. 

 

u
se the form below (or a 

 

photocopy) for your order. 

 

Please fill in all parts of the 

 

form. 

 

The board reference number tells 

 

you when the PCB foil was published. 

 

The first two numbers are the year 

 

and the next two the month. The 

 

number after the dash indicates the 

 

particular project in that issue. 

 

The terms are strictly cash with 

 

order. Make cheques payable to 

 

ASP Ltd. We cannot accept official 

 

orders but we can supply a pro-
forma invoice if required. Such an 

 

order will not be processed until 

 

payment is received. 

 

Orders can also be made by tele-
phone on (0442) 41221 for Access 

 

and Visa card holders. 

 

Please allow 28 days for delivery. 
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G 

 

H 
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U 
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Argus Specialist Publications Ltd, 

 

9 Hall Road, Hemel Hempstead, 
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POSTAGE & PACKING 
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Address 

 

Postcode 

 

(Make cheques payable to ASP Ltd) 

 

ACCESS and VISA credit card orders can be taken on (0442) 41221 

 

(office hours only). 
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E8'411-7 Mains Failure Alarm   D 

 

E841 1-8 Knite Light   D 

 

E8411-9 Stage Lighting Interface   

 

E8411-10 Perpetual Pendulum   E 

 

E8412-1 Spectrum Centronics Interface 

 

E8412-4 Active - 8 Protection Unit  

 

E841 2-5 Active - 8 Crossover  

 

E841 2-6 Active - 8 LF EQ  

 

E841 2-7 Active - 8 Equaliser  

 

[8501-3 Digital Delay (2 boards)   

 

E8502-1 Digital Delay Expander   N 

 

E8502-2 Data Logger   

 

E8503-1 Combo Preamplifier   

 

E8503-2 TH D Meter mV & oscillator 

 

bds (2 boards)   

 

E8503-3 THD Meter Mains PSU   

 

E8504-1 Framestore Memory   

 

E8504-3 Framestore Control   N 

 

E8504-4 Buzby Meter   E 

 

E8504-5 CCD Delay  

 

E8505-5 Stereo Simulator  

 

E8506-1 Audio Mixer Main   

 

E8506-2 Audio Mixer PSU   

 

E8506-3 Audio Mixer RIAA  D 

 

E8506-4 Audio Mixer Tone Control  D 

 

E8506-5 EPROM Frog MKII   

 

E8508-1 RCL Bridge   N 

 

E8508-2 EX42/BBC Interface   E 

 

E8508-3 EPROM Emulator   

 

E8509-1 Spectrum   

 

E8509-2 Direct Injection Box   E 

 

E8510-9 Sunrise Light Brightener  

 

E851 1-1 MTE Waveform Generator   H 

 

E851 1-2 Millifaradometer   H 

 

E851 1-3 Cymbal Synth  

 

E851 1-5 Chorus Effect   H 

 

E851 1-7 Enlarger Exposure Meter   

 

E851 1-8 Switching Regulator  E 

 

E851 1-9 Second Line of Defence   

 

E8512-1 Specdrum connector  

 

E851 2-2 MTE Pulse Generator   H 

 

E8511-3 Specdrum   

 

E8601-2 Walkmate   

 

E8601-3 MTE Counter-timer   

 

E8602-1 Digibaro  

 

E8603-2 Programmable Logic Evaluation 

 

Board   H 

 

E8603-3 Sound Sampler Analogue 

 

Board   

 

E8604-1 J LLH PA PSU  H 

 

E8604-2 Matchbox Amplifier   

 

E8604-3 Matchbox Amp Bridging 

 

Version   

 

E8604-4 MTE Analogue/Digital 

 

Probe   

 

E8605-1 Microlight Intercom   E 

 

E8605-2 Baud Rate Converter  

 

E8605-3 Baud Rate Converter 

 

PSU Board  G 

 

E8605-4 Portable PA   H 

 

E8606-1 Midi-CV Converter Board  H 

 

E8606-2 Midi-CV Converter PSU   D 

 

E8606-3 Troglograph   

 

E8606-4 80m Receiver  H 

 

E8606-5 Sound Sampler  

 

E8607-1 Direction   E 

 

E8607-2 Upgradeable Amp, MC stage 

 

(Stereo)  G 

 

E8607-3 BBC Motor Controller   

 

E8608-1 Digital Panel Meter G 

 

E8608-2 Upgradeable Amp, MM stage 

 

(mono)   H 

 

E8609-1 Mains Conditioner   E 

 

E8609-2 Experimental preamp   

 

E8609-3 Upgradeable amp, Tone board 

 

(mono)   H 

 

E8609-4 Upgradeable amp, Output 

 

board (mono)  

 

E8610-1 Audio.Analyser Filter 

 

Board   

 

E861 0-2 Audio Analyser Display 

 

Driver  

 

[8610-3 Audio Analyser Display  H 

 

E861 0-4 Audio Analyser Power 

 

Supply   

 

E861 1-1 Audio Switcher (2 bds)  H 

 

E861 1-2 PLL Frequency meter (4 bds) Q 

 

E861 1-3 Upgradeable Amp PSU   

 

E8611-4 Call meter, main bd  

 

[8611-5 Call meter, interface bd  N 

 

E861 2-1 Bongo Box  

 

E861 2-2 Biofeedback monitor 

 

(Free PCB)   E 

 

[8701-1 RGB Converter  

 

E8701-2 Mains Controller  D 

 

E8701-3 Flanger  H 

 

E8701-4 Audio Selector main board., M 

 

E8701-5 Audio Selector PSU  H 

 

E8701-6 Tacho-Dwell  

 

E8702-1 Ratemeter main board  

 

E8702-2 Ratemeter ranging board  

 

E8702-3 Photo Process Controller 

 

(3bds)  

 

E8702-4 LEDline display board 

 

(2 off)   

 

E8702-5 LEDline PSU and controller 

 

(2 bds)  G 

 

E8703-1 Capacitometer  

 

E8703-2 Geiger Counter   

 

E8703-3 Credit Card Casino  E 

 

E8704-1 BBC micro MIDI interface   L 

 

E8704-2 ETI Faker patch box H 

 

E8704-3 24H r. Sundial   E 

 

E8705-3 MIDI Keyboard keyswitch 

 

boards (3 boards)   

 

E8705-4 Batlite   

 

£8705-5 Budget Power Meter  E 

 

E8706-1 Hi-fi Power Meter  N 

 

E8706-2 MIDI Keyboard CPU  U 

 

E8706-3 MIDI Keyboard Front Panel  0 

 

E8706-4 Flame Simulator  G 

 

E8707-1 MIDI Keyboard PSU  H 

 

E8707-2 Telephone Alarm   

 

E8707-3 Nuclear Strategy Simulator  1 

 

E8708-1 Remindalite   

 

E8708-2 Rear Wiper Alarm  G 

 

[8708-3 Rev Counter   

 

E8708-4 Car alarm   

 

E8708-5 Knight Raider   

 

£8709-1 Boiler Controller   

 

E8709-2 Amstrad Sampler (2 bds)   

 

E8709-3 Portable PA  G 

 

E8709-4 EEG Monitor (2 bds)   

 

E8710-1 Concept CPU board N 

 

E8710-2 Concept Power board 'K 

 

E8710-3 Concept display board G 

 

E8710-4 Hyper-Fuzz  .F 

 

E8710-5 Big Digits digit board  

 

E8710-6 Big Digits minute board  

 

[8710-7 Big Digits battery board G 

 

E8711-1 Quiz Controller  E 

 

E8711-2 256K Printer Buffer N 

 

E8712-1 Heating Management System..  0 

 

E8712-2 SWR Meter  . H 

 

[8712-3 Dream Machine (free PCB) D 

 

E8801-1 Smart Talker   

 

E8801-2 Passive IR Alarm   H 

 

E8801-3 Mains Cleaner   G 

 

E8801-4 RGB Dissolve   

 

E8802-1 Electric Fencer   E 

 

E8802-2 Telephone Intercom   

 

E8802-3 Transistor Tester (2 bds)   

 

E8802-4 Spectrum Co-processor CPU   N 

 

•• 

 

.) 

 

Flat Alarm (June 1987) 

 

In the circuit diagram Q2 is shown as an NPN 

 

transistor. It should be a PNP device as given 

 

in the parts list. IC4 is given in Fig. 2 as a 

 

74[5260 and C5 as 470n. They should be 

 

741_5132 and 4µ7 as in the parts list. R13 is 

 

incorrectly given as 280R in the parts list 

 

instead of 270R. 

 

Nuclear Strategy Simulator (July 1987) 

 

The bridge rectifier (BR1) on the overlay 

 

diagram has no polarity markings. It should 

 

be positioned with the positive at bottom left, 

 

connected to the track which connects to IC8 

 

IN and C4 positive. 

 

Telephone Alarm (July 1987) 

 

In the component overlay (Fig.2) IC1 and 

 

IC2 should be swapped. The capacitor to 

 

the right of IC1,2 is Cl and the inductor 

 

between them is Ll. The unmarked resistor 

 

to the left of Li should be a wire link. In the 

 

circuit diagram (Fig.1 b) IC4a,b should be 

 

AND gates. IC5 should be NAND gates. The 

 

parts list is correct. 

 

Kappellmeisters (July 1987) 

 

The position ot the speaker port in the front 

 

panel was omitted from Fig.2. This should be 

 

a 73/4x41/in ellipse centred across the panel 

 

with its top edge 21/2 in below the panel top. 

 

Knight Raider (August 1987) 

 

In Fig.1(a) pins 4 and 5 of ICI are swapped. 

 

IC2-3 show the correct pin-out. 

 

Car Alarm (August 1987) 

 

In Fig. 1 Q7 is not numbered and its emitter 

 

is shown unconnected. This connects to earth. 

 

The transistors in the parts list went a little 

 

awry. Q2-6 are BC237 and Q7 is a TI P31. 

 

Boiler Controller (September 1987) 

 

In Fig. 2 (a) the primary of T2 is shown 

 

connected to Earth. This should be neutral. In 

 

Fig. 2(b) one of the bridge rectifier diodes, 

 

D6-9, is shown the wrong way around. This is 

 

correctly shown in Fig. 5. 

 

EEG Monitor (September 1987) 

 

In Fig.3a the pins of IC1 connected to the 

 

power rails are shown swapped around. In 

 

Fig.4a R7 is unlabelled and is between C3 

 

and C6. In Fig.5 C20 should be £10 and R18 

 

is unlabelled. It lies between R17 and R19. 

 

ETI Concept (October 1987) 

 

The Power Board parts list wrongly lists R6 as 

 

270R. This should be 270k. Also, note that the 

 

power board's OV rail must net be connected 

 

to Earth or the OV rail of the CPU board. 

 

Printer Buffer (November 1987) 

 

The software for the EPROM had three 

 

errors listed. The byte at 039A should read 

 

20. at 039B 14 and at 0492 30. All numbers 

 

are in Hex. 

 

Dream Machine (December 1987) 

 

The transistors used in this project are 

 

ST1702. BC1083 can be substituted. 
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IBM COMPATIBLES OVA 

 

Sump queity sweptoral oilers li, Boer. C4enDipot Symenie 

 

Inc 

 

EX VAT P&P 

 

hT COMPATIFILE 750.00 loro 

 

AT COMPATIBLE 124.503 10.00 

 

71,1180/41 ECA SYSTEM 164003 10.00 

 

si 
F,4014,01,L5,,,Pee-58,91.10/6 Rime oote:nlipentonerzeepie,350 

 

incredidy low prom 

 

Dwransessons 00, 00 eeengee by 51330004. mtle/060ne or 

 

twertwo 5. pies IS 

 

MEMOTECH 

 

ATTX612 151.,K HAM 6000 SOO 

 

MTX512 Series 2 258K RAM 57.03 500 

 

MIZ1 ocr CP/M Dee Erse Upprsoe 225.00 500 

 

SPECIAL OFFERS 

 

3.5" CP/S1Dsc Cove laterite. UTY.512Series2Cernputer.12-0e0 Menllor, Compreber*No 2.010.318 P91446e, Oweilei Mantes, 

 

10.3.5" Ctsktems 

 

Au ore for £35995 inc VAT Delivery *t £1000 extra 
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BBC' 
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875 CO 703 

 

EMI DISC DRIVE RANGE 

 

BBC DISC DRIVES 

 

All supplied with Leads, Manual & Utilities Disc 

 

Price lEs WIT) 

 

5.25" DRIVES, WITHOUT POWER SUPPLY 

 

Single 200E drive. 40 Track ENS £95 OD 

 

Sing le 400K dnve, 40/80 Swilchable £112.00 

 

Dual 4001( drive, 401130k DIS E.183.00 

 

Dual 4001< drive, 40/80 Switchable £21407 

 

3.25" DRIVES, WITH POWER SUPPLY 

 

Single 200K drive, 40 Track DiS £12835 

 

Single 400K dyes, 40/80 Switchable £12507 

 

Dual 400K drive, 40 Track D/S £1 96 00 

 

Duel 400K Once. 40/80 Switchable £23500 

 

Dual 400K due. 40/80 Siontchable, 

 

horizontally mounted in monitor Stand 

 

(Master Version) £235.00 

 

3.50" DRIVES, WITHOUT POWER SUPPLY 

 

Single 4001< drive. supplied 

 

in dual case. with blanking plate. 

 

to al low easy upgrade to dual drive. £3500 

 

Dual 4001< drWe 2165.00 

 

3.50" DRIVES, WITH POWER SUPPLY 

 

Single 40014 drive, as above £110.03 

 

Dual 400K drive. as above £180.00 

 

CASED/UNCASED 

 

FLOPPY DISC DRIVES 

 

5,25" FLOPPY DISC DRIVES Price Ci VAT) P and P 

 

300X48 TP1 D/S 401 £75.00 £2.00 

 

IMB 96 TPI 0/SOOT E2.00 

 

• 500K 401 48 TP1 Cased with PSU & Leads £1 0099 £335 

 

• 1MB 80T 96 TPI Cased with PSU & Leads £110.00 WOO 

 

3.50" FLOPPY DISC DRIVES 

 

1M8 735 TOI Slirnline f75.00 £1.50 

 

• I MB 80 T 135 TPI Cased with PSU & Leads E95.00 £3.00 

 

• Twin 1MEI 351 135 TP1 

 

Cased with PSU & Leads £165.00 £5.00 

 

DISC DRIVE ACCESSORIES 

 

DISKETTES 

 

5.25" Double Sided/Double Density E0.90 

 

3.50" DOuble Sided/Double Density zue 

 

CF2 £3.99 

 

CF200 £5.00 

 

Regulated PSU (state 5.25" or 3.60") £8.50 LISO 

 

5.25" Dove Case Takes 1 525" tl/tieight Chive £9,00 f2.00 

 

350" Drive Case Takes 2 3.50" Onves £15.00 £2.00 

 

Dme Interface Cable - Single £5.00 £0.35 

 

Drive Interface Cable - Double £7.00 f0.50 

 

5.25" Drive Case and PSU assembled - 

 

Taken 1 H/H Drive £2000 0.00 

 

350" Drive Case and PSU asSern bled - 

 

Takes 2 Drives £34,90 £3.00 

 

• Available in 1100 220V Versions 

 

MONO/COLOUR MONITORS 
Price 

 

PHILIPS )Ex VAT) 

 

High-res Green SCreen monitor. Model Na8M7502 £72.50 

 

High-ron Amber screen monitor. Model Na5M7522 £77.50 

 

IBM compatible (Green) with Leeds. Model No.8M7613 £95.00 

 

Dark gloss, Mite screen monitor. Model N013M7542 £77.50 

 

MITSUBISHI - Colour 

 

Med. Res. SEC Compatible Model 1404 £232.00 

 

Med. Res. 1881 Compatible Model 1404E £264.00 

 

Med. Res, IBM Compatible • Colour Card Model 7404EC E391.00 

 

HANT REX • 

 

HXI2 HI-RES MONO GREEN £65.00 

 

C79003 mED RES 14' COLOUR ROB. ROSI £179.95 

 

MODEMS 

 

Nightingale plus Comstar software £120.00 

 

Answer call rnini modem MD101, V21 f73.03 

 

Maack] Technology WS2000 V21,V23 £95.00 

 

Miracle Technology W53000 1821 ,V23 AA AD £275,99 

 

Miracle Technology ws3000 922.1821,1822 AA AO E.471.00 

 

Miracle Technology W53000 V22 BIS.V22V21,V23 AA AD £595.00 

 

NB Please add £3.00 P and P per Single Drive, and £5.00 P and P per Dual Drive 

 

Please add £7.00 delivery on Monitors, £3.00 on Modems 

 

51/4" 500K DS/DD MITSUBISHI DISC DRIVE U5.00 

 

SPECIAL 51/4  IMB DS/DD MITSUBISHI DISC DRIVE £80.00 

 

OFFER I PHILIPS 8833 COLOUR MONITOR with BBC lead£225.00 
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READER PLUGS 

 

OIL IOC 

 

14 PIN 0.72 28 PIN 113 

 

16 PIN 0.80 40 PIN 1.95 

 

240074 110 

 

OIL SWITCHES 

 

4 way 0.68 Sway 080 

 

6 way 0.75 10 way ass 

 

74L5 dik 74F ;:LSL.5117851 

 

7418374 065 741.5152 

 

741500 017 7415153 

 

741502 0.18 741.5190 

 

74/S03 5.10 7415191 

 

741504 0.17 741.5192 

 

74Lsoa 

 

741509 

 

7.1510 

 

7415107 

 

7415109 

 

741.511 

 

741_5112 

 

7415115 

 

7415114 

 

7418122 

 

7416,23 

 

741.5125 

 

7418120 

 

745612 

 

7415132 

 

7418133 

 

7458136 

 

7415137 

 

7.15138 

 

7415139 

 

744.513 

 

741514 

 

7.151.5 

 

741_5147 

 

7415148 

 

741815 

 

744.5151 

 

741.3153 

 

7415155 

 

7415:56 

 

7.15157 

 

74L 9158 

 

7455303 

 

741.5161 

 

741-5152 

 

7455163 

 

7418164 

 

7415155 

 

7415165 

 

7410108, 

 

7410169 

 

7455170 

 

7415173 

 

7418174 

 

0.18 7415193 

 

0 15 74151944 

 

0.18 7410196 

 

030 7415197 

 

0.30 741520 

 

015 741521 

 

020 741522 

 

0.30. 7415240 

 

030 7415241 

 

035 7410242 

 

0.40 7415245 

 

0.30 7415244 

 

000 7415247 

 

0.10 741,5248 

 

035 7415245 

 

0.35 7415251 

 

0_21 7415253 

 

0.70 7415256 

 

030 7415257 

 

0.93 7415258 

 

028 7413259 

 

0.40 74528 

 

OJO 74-5260 

 

1.10 74LS266 

 

1.00 741327 

 

0.10 741,5273 

 

0.45 7415279 

 

055 7415280 

 

045 7415283 

 

0.45 7455290 

 

005 7418293 

 

0.45 /415295 

 

0.50 7415295 

 

050 7415299 

 

0.55 741530 

 

aso 74532 

 

000 745322 

 

006 7415323 

 

0.75 741533 

 

120 74133.52 

 

075 7415353 

 

160 7416385 

 

060 7415303 

 

0, 7415357 

 

0.50 741.5368 

 

1.80 741837 

 

200 7415373 

 

1.50 7415775 

 

055 741538 

 

035 7415393 

 

0£6 7418393 

 

065 741-53986 

 

055 741840 

 

055 741642 

 

0.66 741547 

 

0.55 741548 

 

0.18 741549 

 

0.18 74151 

 

070 7.9.554 

 

070 7415541 

 

0.70 701,030 

 

1110 7415640 

 

0.99 7.415641 

 

ore r41_5642 

 

093 7415043 

 

▪ 93 7410644 

 

0.45 7415E45 

 

obo 7415555 

 

▪ 80 7415e48 

 

5,05 7415670 

 

046 7418573 

 

0E0 7415674 

 

0.18 7.0.0022 

 

060 7416880 

 

522 7415886 

 

010 7419586 

 

0E5 7416687 

 

u_30 7415E09 

 

1.50 741573 

 

060 74157449 

 

0.70 741.975 

 

070 741576 

 

1.10 721518 

 

095 741533 

 

210 741585 

 

01E 741586 

 

O Is 741_500 

 

300 741535 

 

2.75 741593 

 

022 7415950 

 

1.03 741596 

 

003 74700 

 

0.35 74882 

 

0.35 74100 

 

0.35 /4F14 

 

0.35 74074 040 7430 

 

0.18 74085 195 74367 

 

0.65 74E125 1.05 7438 

 

1775 748138 106 7440 

 

0.18 748161 2.95 7441 

 

050 1410e aweable 1442 

 

0.45 7443 

 

0.00 

 

030 7446 

 

0.75 7443 

 

035 7400 

 

033 7470 

 

0.80 7471 

 

003 7475 

 

093 7476 . 7455 

 

005 7485 

 

1 40 74904 

 

025 7491 

 

093 7492 

 

036 7.93 

 

045 7494 

 

090 7496 

 

0.60 

 

0.50 

 

0.53 

 

0.30 

 

050 

 

005 

 

0.60 

 

TTL74 TRANSISTORS 

 

7.00 022 

 

7401 025 

 

7402 022 

 

7404 033 

 

7406 540 

 

7407 040 

 

7405 030 

 

7409 0.25 

 

7410 533 

 

74140 020 

 

74114 020 

 

7412 0.25 

 

74121 1.7$ 

 

7.123 0.55 

 

7413 035 

 

7414 0.80 

 

741.1 0.70 

 

74147 1_50 

 

;1;:3 080 0.00 

 

Zi1,7 `?-1: 

 

0,91 

 

;'4111`;; 

 

0.00 

 

Z112 g

 03 
.:5
5

 

 

7417 0.40 

 

7

71
1

1
7

7: 

 

7

7:
17

8: 

 

71 182 

 

74184 

 

741:: 

 

000 7.190 

 

000 

17:11:13 

 

020 

7.1e 0,30 7 

 

Oa, 7.251 

 

075 7425. 

 

0.18 

 

0 40 

 

0.60 

 

0.63 

 

080 

 

020 

 

0.20 

 

090 

 

020 

 

135 

 

125 

 

130 

 

1.75 

 

1.75 

 

1.75 

 

oso 

 

000 

 

133 

 

735 

 

750 

 

236 

 

275 

 

2.75 

 

503 

 

2.75 

 

2.75 

 

028 

 

022 

 

0.27 

 

027 

 

027 

 

0.45 

 

ess 

 

023 

 

030 

 

040 

 

155 

 

OSO 

 

028 90517 0.70 90104 

 

0e5 13F11$ 0.50 8U10.5 

 

2.00 57154 505 55595 

 

0.80 BF 167 OM Sunna 

 

ISO 88177 am 144352955 

 

210 6y175 0.35 443E3055 

 

1.05 81081 020 4.4.10340 

 

200 BF 184 0.30 61.16370 

 

,20 EIF MI5 0.30 /4.16520 

 

033 13F196 011 MJ2955 

 

0.33 57107 0.119 MJSAOS 

 

t :0 8010819 033 AIPSA12 

 

230 

 

A01213 033 8f200 0.35 18754.5.5 

 

4C142 0,33 6,244 0_35 1.1015105 

 

A0176 0.25 BF2568 ose 1I0594 

 

Acuota 023 BF25703 040 114.250 

 

40149 0.75 672517 030 Times 

 

A0161 0.40 ElF324 025 10130 

 

401152 0.40 151336 030 117300 

 

4F12.-127 055 98337 035 7103055 

 

6F139 0.31 80421.423 022 TIP31A 

 

A7239 0.50 OPIOS 472 046 117510 

 

13C10713-110 0.11 57870-872 030 71712A 

 

80114 0.20 EIF841 002 TIP32C 

 

00140 099 8E551 020 711030 

 

50147..1598 0.12 81590 000 TIPS-1A 

 

80170 007 BE191 075 117340 

 

80182-2390 0.09 BE094 088 11736 

 

BC2156 0.30 BF029 020 TIP41A 

 

5030713-338 020 80004 030 1114415 

 

130.41/461 0.33 50685 045 T17424 

 

RC477 020 51087/88 045 70.4251 

 

5051017 039 13F717 030 1116420 

 

005476)-559 011 137741 030 rise 

 

851247 0.05 Bs,. 03e 11591 

 

80131 050 5075, 036 e422494 

 

80132 060 EIFY52 

 

903133 040 58190 

 

50135 0.45 5.55920,21 

 

60139-140 030 135026 

 

90245e 

 

025 

 

050 

 

032 

 

032 

 

060 

 

032 

 

aas 

 

0.50 

 

ass 

 

040 

 

0.40 

 

040 

 

026 

 

080 

 

090 

 

1.25 

 

005 

 

050 

 

050 

 

0.10 

 

ON) 

 

020 

 

093 

 

027 

 

033 21422214 057 

 

070 2442368 0.24 

 

025 292359. 0.15 

 

0.30 292483 022 

 

030 292546 065 

 

175 2929044 025 

 

1.50 292906,7 0.23 

 

0.35 292428 011 

 

210 293053 0-25 

 

05e 263054 005 

 

7.00 2931355 040 

 

0.38 293619 035 

 

0.95 293904 0.15 

 

0.45 293205139136 Ors 

 

000 39128 ose 

 

035 MANY MORE 

 

035 AVAtARl P 

 

LINEAR ICs COMPUTER 

 

AY-3.1014A 

 

413-101510 

 

4.0-3-6170 

 

41-3-8475 

 

AY-3-9710 

 

AY-3-9725 

 

043011 

 

C4.301, 

 

CA3028A 

 

065544 

 

04.3003 

 

CA3054 

 

C.9045 

 

CA30504 

 

003210E 

 

CA9085 

 

00,3668 

 

cs39180 

 

C430890 

 

CA309040 

 

CA3100S 

 

043130E 

 

0431401 

 

013181E 

 

043182E 

 

CA3189E 

 

043193E 

 

0413240E 

 

. 00.32800 

 

CA3290E 

 

HA13138W 

 

5,03300 

 

I-44032P 

 

184400 

 

1.4.420 

 

14.4422 

 

164481 

 

107120 

 

107130 

 

107131 

 

11419675 

 

51515135 

 

4.1515151 

 

4153712 

 

181713107 

 

MC13307, 

 

18013407 

 

51014000 

 

14014634,1 

 

5101459F1 

 

18004040 

 

1.41-23713 

 

M12335 

 

925357 

 

5105015 

 

9555345 

 

SAB3209 

 

004700005 

 

5975113N 

 

57478115AN 

 

55781319 

 

59753969 

 

5976600P 

 

59764809 

 

mercury 

 

597670814 

 

TA720415 

 

TA7205AP 

 

7A7816P 

 

TA72220 

 

1473107 

 

CA3020 

 

HA1381 

 

LM135714 

 

LM30149 

 

13.431014 

 

151311 

 

I-M319 

 

1/4324N 

 

1-113399 

 

1.1.13480 

 

114358N 

 

1,43509-14 

 

1-443411 

 

15439, 

 

184009 

 

LeinOCN 

 

1-0.4711C9 

 

1.M747CN 

 

5183756 

 

46655 

 

NE566 

 

siems 

 

TBA,205 

 

784920 

 

7041011 

 

1041022 

 

7042006 

 

1042190 

 

11342592 

 

TDA2070 

 

T1071CP 

 

T1.072Cle 

 

75074024 

 

TLanco 

 

Tu382CP 

 

15084074 

 

71349900 

 

709101 

 

1091050 

 

TCA27055 

 

7C4650 

 

1000600 

 

TCA74.9, 

 

TC4900 

 

104.510 

 

TDA10034 

 

T13410357 

 

T042002 

 

70,42010 

 

7042030 

 

1042522 

 

2,4425E8 

 

25426E8 

 

Z94279 

 

29428E8 

 

29447E 

 

29449E 

 

29435E 

 

2 75 JCS 

 

2.75 169, 

 

2201772 

 

300 1772 

 

3.15 1793 

 

4.00 2793 

 

1.10 2797 

 

0.75 5502A 

 

1.1» 65010 

 

aso 6522.4 

 

190 69» 

 

100 6802 

 

2.00 6803 

 

2.00 0534 

 

0.55 6509E 

 

130 6810 

 

050 6,318 

 

203 6820 

 

200 MI 

 

230 6810 

 

2.00 6545 

 

0.75 5547 

 

0.70 6593 

 

1.50 6852 

 

5.03 6154 

 

2.25 68000 05 

 

1.50 76159 

 

000 0035 

 

2.50 82804 

 

1.10 9065.4 

 

1/0 K65 

 

153 8131 

 

2.45 8155 

 

350 else 

 

2-25 8212 

 

3-20 621. 

 

3.50 82/6 

 

300 504 

 

300 8225 

 

3.00 8228 

 

2.50 8243 

 

200 meta 

 

3.00 363 

 

1-80 0355 

 

2.90 cosa 

 

190 m57-5 

 

1.50 8293 

 

2.90 6271 

 

4 .80 8272 

 

3-00 82724 

 

0930000 

 

3.00 8284 

 

450 5266 

 

1.10 5T55A 

 

093 8727 

 

1Q15 Br» 

 

375 arm 

 

225 ere 

 

1.20 8107 

 

100 5539 

 

125 2748 

 

'02 9215 

 

1.33 mcmea 

 

000 4401486 

 

210 4402242 

 

380 ss:3448 

 

f30 1133447 300 

 

0.90 1,0034.86 2_15 

 

1.30 mca407 215 

 

130 2804CF1-1 200 

 

1.30 28050P13 710 

 

2.400 350.40717 200 

 

210 2800O0RT 700 

 

1.95 79010514 

 

0.30 719340,10 

 

240 204.517 

 

ase 781.4.90-
1 50 240.120032 

 

0.05 uuwalm 

 

03/I lb kore3 

 

055 1.7..N2C04 

 

046 7v..»901 

 

030 14.105901 

 

1.50 17.159914 

 

0.45 15193916 

 

1.60 11,1.59926 

 

090 I125000 

 

000  

 

▪ MEMORIES  

 

deo 62255115 

 

O.20 211e-2 

 

05.5 2710-35074/5 

 

1.93 2732.450306 

 

aaa 77324-200 

 

1.75 3738-222K 

 

2.00 2764-25 

 

400 27064-25 

 

3.10 27120-293 

 

2.40 2752e-230 

 

2_75 rinse-as 

 

1.50 4115-3 

 

030 27512-25 

 

060 4164P-I5 

 

Inc 410041-15 

 

0.30 2331225 

 

0.50 5025842 

 

p.m 6116173 150NtS 

 

2.75 61150'4 20061,5 

 

7.50 143162641.1412 

 

7.50 5906260-P15 

 

3.00 70593114 

 

3503 1055144*3 

 

5,0 7055164P1.2 

 

2.40 TC551713P 

 

1.90 1055651515 

 

190 u70414640.15 

 

1.90   

 

2.50 DIODES 

 

1200 

 

2000 

 

1503 

 

15)2 

 

I 5J:0 

 

15.01 

 

425 

 

5.53 

 

4.00 

 

200 

 

15540, 070 79686 

 

195402 0,10 70100 

 

I50404 032 79112 

 

1045406 0 ra 7905 

 

1745408 0.17 79124 

 

0447 0.14 7918 

 

0,000 030 m24 

 

0491 013 '  

 

19941 007 

 

74HC 

 

74HCT 

 

200 HCe 

 

825
 HCO2 

 

500
 14033 

 

• 01704 

 

380 

 

HCO8 

 

.4C107 

 

000136 

 

31.00 7, 90112 

 

HC10 

 

• FIC113 

 

iïï 

 

410125 

 

240
025 

 HC128 

 

110132 

 

14,00 ›e 1" 

 

'00137
4.15 #513.8. 

 

ay, I4C14 

 

• e1C15 

 

• 90153 

 

,50 80158 

 

100 11C1150 

 

t

1

.50

.
75g 1

2,

 

,11

1

7.

„2
6

3

7
 

 

2.90 

 

HC:74 

 

293 

 

187175 

 

90194153 44C195 

 

32_03

:2

3:3111:2

::

:

 

#8

1.1
Mee'e24''

,:wcer4

025
C2‘C.24::

«i

3

1

 

 

14.133 

 

4,10 
04032 

 

00,90
 

 

1
,

0
)45 

433 
44042 

 

1.45 
'091 

 

1.75 

 

l

,,
e

0

534

5.4.0
 

 

0,0 HC,541 

 

085 ' 

 

1'204: 

01g: 

 

'C'S 

 

cTz41 

 

1001246 

 

005 

 

0177204 

 

soc 
1166 

 

7401245 

 

eiCT5,19 

 

2.25 

 

an' 24578 Metz 

 

an 2 5 Metz 

 

a. 3,015-t 

 

600 327651.1100 

 

a. 3,579505 611-11 

 

575 3.17464 ws-0 

 

670 400 uHs 

 

572 4 194304 wiz 

 

5;75 4.4336193.492 

 

9 , 4_9162 M447 

 

16.00 6.00M84 

 

moo 5.1441890 

 

50, 6418410 

 

500 6.5539689 

 

7 192 mitis 

 

717284404e 

 

8 0 U544 

 

1200 100M014 

 

270 124518414 

 

4.25 15.00 MI-6 

 

425 trimmtu 175 

 

5.017. 18.432 web 130 

 

1.25 58084015 175 

 

4.26 »courts '130 

 

8.50 36 CO MHz 133 

 

42048998402 130 

 

3.50 

 

4.25 VOLTAGE 

 

0.75 

 

•  REGS 

 

9.00 

 

1.65700 

 

295 75241 

 

few 780EI00 

 

93 Ten 

 

200 7875 

 

2.00 78150K 

 

4.00 7818 

 

306 7824 

 

4.60 78505 

 

21.5 78101 

 

510 75112 

 

295 704-15 

 

335 74124 

 

5.00 7905 

 

7508 

 

OFICIAL OFFERS 

 

5049445 20MB Nato Disc 

 

Panoperwc 0001 061 Penter 

 

TEAC 1 2,481 Dec Drive 

 

67203W Pave: Supply 

 

01150W love" 04A01 

 

000 

 

Oto 

 

004 

 

0.04 

 

DOS 

 

005 

 

0.05 

 

003 

 

005 

 

0.02 

 

EX val P&P 

 

24003 300 

 

16999 705 

 

10900 200 

 

BS 00 200 

 

65 00 200 

 

7912 

 

7915 

 

033 

 

040 

 

033 

 

0.40 

 

000 

 

0.40 

 

0.40 

 

CMOS 

 

4003 

 

4031 

 

00..93 ee.8

4093 

 

ens 
e°2 

 

am 

 

028 4009 

 

0.28 40103 

 

020 40104 

 

040 40106 

 

0028 40,31107 

 

.0 .0 

 

0

0
0

. 

.0 
0402840 .40101:0: 

 

.00 in 41.4,0,111143:4 

 

go..70

70 so

. :15

 

 

00%1
70 

40.11

 

 

401à1
.

 

 

0050 40174802 401756 

 

0.40 so

1

1

3

70 

 

000 40181E1 

 

0.02 e0 

 

0.93 401920 

 

eta 407036 

 

080 401948 

 

1

00

1. 0300

00
°8°8?'

 

.4

4 
l

ee

 
'40e

 
8:

 

9

7

55

8

9

 

 

100 40245 

 

080 402518 

 

070 41725 

 

1

: s 4121 03
e

 

 

1

0% 41%1 1  

 

010 4.030 

 

028 403' 

 

100 4033 

 

2.00 4034 

 

2.00 403!" 

 

0

1
0

.
i

CO
L°

 4041.1
'ee4110

 

 

7$ 4044 

 

1.75 404S 

 

1.50 40455 

 

230 4047 

 

2.40 40.8 

 

CRYSTALS  

 

32 768 KHz 090 4051 

 

1000 105r 499 4052 

 

1840* 260 4053 

 

1843551110 4054 

 

20 MHz 2.00 4055 

 

175 4006 

 

oe 4060 

 

237 4003 

 

130 40668 

 

6, 4067 

 

170 ewe 

 

,.20 4059 

 

m 407 

 

om 4072 

 

20 4073a 

 

130 4075 

 

ao 4026 

 

120 40,7 

 

140 4076 

 

3, 4081 

 

150 .702s 

 

155 4086E 

 

50 40913 

 

I 30 409351 

 

1,5 40948 

 

.0958 

 

43965 

 

.09761 

 

40998 

 

45028 

 

45038 

 

450643 

 

45108 

 

45119 

 

.5120 

 

0.35 451.8 

 

055 40155 

 

OSO 45155 

 

0.35 45170 

 

0.35 45185 

 

056 452091 

 

035 45228 

 

038 4020E 

 

030 45270 

 

043 45325 

 

0.30 453691 

 

530 4.5305 

 

0.65 46438 

 

0.40 45559 

 

0.40 45555 

 

0.40 45848 

 

0.40 45858 

 

018 

 

018 

 

010 

 

0.613 

 

0.18 

 

035 

 

oes 

 

4.05 

 

1.10 

 

0.35 

 

0.93 

 

3.15 

 

0.93 

 

035 

 

215 

 

230 

 

010 

 

0.78 

 

025 

 

045 

 

O20 

 

1» 

 

0.65 

 

022 

 

006 

 

ass 

 

040 

 

2.113 

 

0.50 

 

065 

 

0.85 

 

055 

 

030 

 

O.35 

 

O.45 

 

OSO 

 

058 

 

OIS 

 

020 

 

190 

 

ci3e 

 

035 

 

0.25 

 

035 

 

45 

 

oro 

 

1.10 

 

120 

 

130 

 

080 

 

100 

 

0.0 

 

0.40 

 

0.45 

 

00 

 

055 

 

0.45 

 

040 

 

O22 

 

0.22 

 

045 

 

0.45 

 

055 

 

065 

 

055 

 

075 

 

060 

 

070 

 

022 

 

710 

 

0.15 

 

010 

 

018 

 

0.15 

 

0.18 

 

022 

 

0.50 

 

022 

 

050 

 

ta 

 

o 03 

 

"5 

 

022 

 

065 

 

055 

 

035 

 

210 

 

150 

 

04$ 

 

040 

 

105 

 

0.45 

 

045 

 

045 

 

1135 

 

105 

 

045 

 

280 

 

ass 

 

oss 

 

10 

 

06h 

 

055 

 

083 

 

225 

 

055 

 

GO 

 

030 

 

0 43 

 

0 
35010 

 

DIL SOCKETS 

 

TP ten. Pitt LP Low %tile LP 

 

EPINIC SOCKET 000 

 

14 PIN IC SOCKET 

 

Isom c SOCKET 

 

181174 10 SOCKET 

 

20 PIN LC sooner 

 

24 PIN I C SOCKET 

 

26 PIN I C SOCKET 

 

4010151.0 SOCKET 

 

2471M ZIF 

 

29 PIN ZIF 

 

4011521F 

 

007 

 

008 

 

009 

 

0.10 

 

0.13 

 

0 1. 

 

018 

 

4 16 

 

407 

 

702 

 

TP 

 

025 

 

033 

 

030 

 

003 

 

018 

 

052 

 

65 

 

060 

 

WE MANUFACTURE ANY CABLE ASSEMBLY IN ANY QUANTITY. FULL PRODUCTION FACILITIES. QUOTATIONS ON REQUEST. 

 

All items are' Brand New and fully guaranteed • Export Orders - carriage at cost Please add £1.00 P&P to all orders unless otherwise stated 

 

Government and Educational orders welcome • Stock items dispatched by return All prices are EXCLUSIVE OF VAT - please add VAT to total inc P&P 

 

MAIL 

 

ORDER 

 

ONLY 

 

58 

 

ETI FEBRUARY 1988 

 



PCB FOIL PATTERNS 

 

ORO 

 

t

iniœa

CMCl
orl 

 

i

s

ec

ni

c fencer 

 

E8002-1 

 

The Electric Fencer PCB 

 

L
epi

-ore system 110002--2 

 

The Telephone Intercom foil pattern 

 

ETI FEBRUARY 1988 

 

59 

 



The Transistor Tester main board 

 

-e-, :§›...-------

  \ z4.
.------° 

 

c

r 
-
 
s
 

"" 

 

_ — • - - 
_.°,., 

 

 ›oebee , 

o 

 

1  

0 

 

 --77/)—e 

 

 777
 

 

 , c4 

 

cop CPU .   

 

The Co-processor CPU board solderside foil 

 

60 

 

ETI FEBRUARY 1988 

 



PCB FOIL PATTERNS 

 

The Transistor Tester display board 

 

E8802-L7 

 

Owavestore 

 

ZI30 CPU 

 

The Co-processor CPU board topside soil 

 

Ell FEBRUARY 1988 61 

 



FREE
 
READERS

' 
ADS 

 

Buy, sell or exchange through our free service to readers 

 

OSCILLOSCOPE. Gould 0S300 dual with case, probes, 

 

manual. Condition as new. £250. Tel: (0324) 713037. 

 

WANTED: DIGITAL MULTIMETER. Any make in good 

 

working order with test leads. Paul Brown, 48 Lanndale 

 

Lawns, Tallaght, Dublin 24, Eire. 

 

LINSLEY HOOD Audio Design power amplifier. 75% 

 

complete. Quality components, needs hardware, 

 

transformer and smoothing capacitors. £60 ONO. Tel: 

 

Clyde 01-639-5036. 

 

SPECTRUM MIDI Projects Fanzine owners of commercial 

 

or electronics enthusiasts. Contact J. H. Robinson, 34 

 

Kingston Road, RM1 3NB. 

 

WANTED circuit diagram/service sheet for HMV MCH12 

 

music-centre. P. Lewin, 21 Bretney, Jurby, Isle of Man. 

 

WANTED: EPROM for Z80 controller computer, project. 

 

Eli August 1983. Will pay cash or exchange for hardware. 

 

Tel: (0656) 58203, after 7.30pm. 

 

WANTED ALL DISCO EQUIPMENT. Amps deck, lighting, 

 

effects, etc. Will buy or swop for allsorts. Let me know 

 

what you've got. Alan 01-890 3304 Heathrow area. 

 

COMMODORE 64, many games, joystick, books, mags, 

 

etc. All for £150 ONO. Phone 01-368 0934. 

 

FOR SALE: Hart electronics DGS001 digital control tape 

 

cassette mechanism. Brand new. Unwanted gift. £35. Call 

 

Paul (0274) 593242. 

 

MAGAZINES: Personal Computer World. May 1980 to 

 

April 1982. Any offers? Tel: 01-524 5350. 

 

OSCILLOSCOPE with LED screen (unmade kit) £29.99. 

 

Also case kit £9.99 and scope lead, £3.95. J. E. Ellis, The 

 

Flat, 18, Butter Hill, Wallington, SM6 2JD. 

 

WANTED: Ready built, complete working model, ETI's 

 

Knight Raider. Mr K. Rana, 145 Station Street East, 

 

Coventry CV6 5FR. 

 

GUITAR EFFECTS: Especially bass. Info, circuits, etc. 

 

Wanted. ETI or own designs. Yaxi, 63 Keswick Road, Great 

 

Bookham, Leatherhead, Surrey. 

 

HELP! I need advice on 'System A' power amp. Please 

 

write with telephone number to: Alan Phelan, 9 Lomunda 

 

Crescent, Clonsilla, Dublin 15, Eire. 

 

EX. GOVT. Royal Electric Inc. invertor CLA-2500VA P/N 

 

X3516-1. Input: 275 VDC 150Am ps. Output:
-1PH115V. 400CY. 

 

2500VA 0.90PF MFR SER No8220. Offers! Tel: (0274) 593382. 

 

VIDEO REMOTE CONTROL. Suitable for Grundig V2000 

 

2x4 Super. Full function handset plus receiver. Boxed. 

 

Unused. £10 and P&P. Tyneside 091-2630714. 

 

VALVES WANTED by radio enthusiast. Also valve 

 

manufacture information and equipment. PO Box 23, 

 

Letchworth, Herts. SG6 1PF. 

 

EAGLE SIGNAL TIMERS HZ-40A6, £200. HZ-170A6, £200 

 

ONO. Pulse encoder model No. G7ODSLD B1/2500-120-12, 

 

£600 ONO. Tachometer 5PY591Y27, f75. Tel: (0625) 72506. 

 

WANTED: Circuit to interface teletext decoder panel to 

 

printer (parallel input). C. Savage, 9 Cook Road, Millom, 

 

Cumbria. LA18 4JH. 

 

WANTED WEATHER SATELLITE RECEIVER. Full system 

 

required. Timestep or any system considered. Could 

 

collect. Phone Mr Day, Sheffield 46724. 

 

WANTED: ZA81 PRINTER plus paper. Ring Mike on (0727) 

 

50799. 

 

COMMODORE 128 computer with disk drive and tape 

 

recorder. Three computers in one. Compatible with C64. 

 

Manuals included. Price £380. The Well House, 

 

Frittenden, Cranbrook, Kent. 

 

PE STRING ENSEMBLE four actave keyboard fully 

 

working. Pitch transpose, strings, brass, woodwind, split 

 

keyboard, £125 ONO. Phone Dave evenings (0624) 73634, 

 

Isle of Man. 

 

WANTED: CIRCUIT DIAGRAMS for the Pet 8032 business 

 

computer. Ring Anderson 051-256 9157 evenings. 

 

WANTED PHILIPS OSCILLOSCOPE PM3234 or PM3240 

 

or PM3244 or PM3262. Mr Alnoor, 85 Swinderby Road, 

 

Wembley, Middlesex, HAO4SE. 

 

BBC B PERIPHERALS: 128K SWR, £30. Opus DDOS, £30. 

 

OS1.2, £5. Basic 2, £5. Keyboard, £10. Various software, 

 

ionizers. Tel: 01-309 7921. 

 

GEMINI MULTIBOARD IVC £40. 64K RAM, £35 or offers. 

 

Also Nascom assortment. Ring Steve on Wensleydale 

 

23459 for a full technicolor list! 

 

WANTED: Parallel phone to tape circuit, also transmiter. 

 

D. Thomas, 68 Bishopton Road, Stockton, Teesside. 

 

YAESU FR5OB Rx, FL5OB Tx, SSM Europa-B 2M TCVR, hand 

 

mic, SWR meter. £150 ONO the lot. Phone Derby (0332) 

 

792136. 

 

VIC 20 plus many games, tapedeck, joystick, books, 

 

etc. Only £25. Acorn Electron, tapedeck, games £30. 

 

Tel: 061-737 4015 (6-9pm). 

 

HELP E&CM, Richard Harvey, printer buffer. Help 

 

wanted in getting my newly built unit to work! Tel: 

 

Stuart Winsor, Kenilworth 59491. 

 

CASIO 1000P five octave, full size keyboard, 1000 

 

sounds. Programmable arpeggio. Dust cover and 

 

manual, £120. Tel: (0272) 512550. 

 

WANTED COMMODORE VIC20 for parts. Reasonable. 

 

price. H. Doherty, 9 Assisi Gardens, Drumaroad, 

 

Castlewellan, Co. Down BT31 9PE. 

 

BRASS ENCASED HEATING ELEMENTS for sale. 

 

Total quantity 18. Assorted lengths and wattages: 

 

170-1150W. Offers! Tel: (0274) 593382. 
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ELECTRONICS TODAY INTERNATIONAL CLASSIFIED 

 

Lineage: 

 

44p (VAT excl) per word (minimum 15 words)   

 

Semi Display: (minimum 2 cms) 

 

£12.20 per single column centimetre + VAT 

 

Ring for information on series bookings/discounts 

 

All advertisements in this section must be prepaid. 

 

Advertisements are accepted subject to the terms and 

 

conditions printed on the advertisement rate card (available on request) 

 

FOR SALE 

 

LYTHALL COMMUNICATIONS 

 

49a LINDEN WAY, HADDENHAM, ELY, 

 

CAMBS, CB6 3UG. TEL (0353) 740664 

 

CORDLESS TELEPHONE 

 

Range 700 feet, re-dial, call, mute etc. 240v AC power (BABT 

 

approved). £89.95p inc P&P. 

 

ANSAFONE 

 

240v AC power, complete, (BABT approved) £89.95 inc P&P. 

 

MODEMS(all RS232 to micro) 

 

1. V23 (1200/75 baud) such as used by PRESTEL and XMODEM 

 

type protocols. Autoanswer/originate. Duplex. Inc COMSTAR II 

 

ROM comms software for BBC micro series. £149.99p inc P&P. 

 

2. V21 (300/300 baud) + V23(1200175 baud). Call progress mon 

 

speaker, processor controlled, Autodial (pulse/DTMF) with 32 

 

number store. Autoanswer. Duplex, Hayes Compatible so 

 

requires no special software. £199.95p inc P&P. 

 

3. V21 (300/300) + V23(1200/75). Autodial (pulse/DTMF) with 64 

 

number store, Autoanswer (V25 protocols), Duplex, Speed 

 

buffering, Hayes command set, Parallel printer port, date and 

 

time stamp, BABT approved. £399.00p inc P&P. 

 

COMPUTER SWITCH (patent pending) 

 

Enables your computer to switch external low power circuits leg 

 

Buzzers, Radio's. Alarms, Indicators etc) on and off under 

 

,software control. Compatible with most computers eg APPLE, 

 

'ATARI, BBC, EINSTEIN, SINCLAIR. Powered by internal PPS 

 

battery (supplied). Supplied with detailed instructions and 

 

example programmes (including morse-trainer+clock/timer) 

 

£34.99p inc P&P. Sample programmes available on 5.25" disk for 

 

Apple ][, add £4.95p 

 

MODEM ELIMINATOR 

 

Enables you to get programmes over wires to another computer 

 

of the same type. Internally powered from PP3 battery (supplied). 

 

Not suitable for use with other modem. Supplied with detailed 

 

instructions. £26.95p inc P&P. 

 

Morse Trainer for Tatung Einstein on disk, (using internal 

 

speaker) £5.95p inc P&P. Other software for Einstein SAE. 

 

Send SAE for further details of any item, or send Cheque to: 

 

LYTHALL COMMUNICATIONS,49 LINDEN 

 

WAY, HADDENHAM, ELY, CAMBS, CB6 3UG. 

 

PANEL METERS, Multimeters. 

 

Microphones, Transformers, 

 

Computer Leads, Ni-Cad 

 

Batteries. Send £1.00 for illus-
trated colour catalogue. M. 

 

Dziubas, 158 Bradshawgate, 

 

Bolton, Lancs. 

 

LAFICENTER 

 

electronics 

 

PC-B £80 

 

At last, an affordable PCB de-

sign tool for your Amstrad PC. 

 

Plotting service available. 

 

Send SAE for further details, 

 

or £2 for demo disk. 

 

Labcenter Electronics 

 

14 Marriner's Drive, 

 

Bradford, BD9 4JT. 

 

Tel: 0274 542868 

 

SITUAT1 NS 

 

VACANT 

 

Shalom Employment 

 

Action Centre 

 

ELECTRONICS SUPERVISOR 

 

Supervisor wanted to provide basic 

 

training in electronics. Applicants 

 

should have skills in Hi-Fi/Audio 

 

and T.V., project design & develop-
ment, andthe ability to pass on skills 

 

to a variety of users, including 

 

women and people with disabilities. 

 

33 hours per week 

 

Scale: 6.27, f 1 0,3 3 5 (6.28, 

 

f 1 0,6 5 6 after 1 year) 

 

Closing date: 29 January 1988 

 

Details and application forms from: 

 

Shalom EAC Appointments Group, 

 

395 High Si. North, London E12. 

 

Tel: 01-472 3571 

 

EQUAL OPPORTUNITIES EMPLOYER 

 

USE ETI TO FILL 

 

YOUR JOB VACANCY. 

 

RING 01-437 9626 FOR DETAILS. 

 

01-437 0699 Ext 292 

 

Send your requirements to: 

 

Julie Capstick 

 

ETI Class. Dept., 

 

ASP Ltd., 

 

1 Golden Square, 

 

London W1. 

 

SPECIAL OFFERS 

 

CASSETTE MOTORS large and 

 

small 2 for £1.00. Mono and 

 

stereo cassette tape heads. 2 for 

 

£1.00. Microphone small for 

 

cass. tel. etc. 2 for £1.00. Tele-

phone buzzers at £2.50 each. 

 

Please add 75p p&p no VAT. 

 

Access card accepted. Golden 

 

Orange Supplies, Brockhol-
lands Road, Woodside, Bream, 

 

Lydney, Glos. Tel: 0594 563009. 

 

FREE MEMBERSHIP to a new 

 

NATIONAL ELECTRONICS 

 

CLUB. 

 

For details and à free gift of 

 

components worth over £10 

 

send only £1.00 p&p to 

 

Woodside, Dowsett Lane, 

 

Ramsden Heath, 

 

Essex CM11 1JL. 

 

WANTED 

 

IDEMS/INVENTIONSwanted. 

 

Call I.S.C. 01 434 1272 or write, 

 

Dept ASP 99 Regent St, London 

 

. 

 

Turn your surplus 

 

transistors. IC's etc.. into 

 

cash. Immediate settlement. 

 

We also welcome the 

 

opportunity to quote for 

 

complete factory clearance. 

 

Contact: 

 

COLES HARDING & CO. 

 

103 South Brink 

 

Wisbech, Cambs. 

 

ESTABLISHED OVER 10 YEARS 

 

Tel: 0945 584188 

 

Fax Number
-. 0945 588844 

 

SCOPES 

 

MENDASCOPE LTD. 

 

REPAIR & RECALIBRATE 

 

OSCILLOSCOPES. 

 

ALL MAKES ALL MODELS. 

 

NATIONWIDE COLLECTION & 

 

DELIVERY 

 

FREE ESTIMATES 

 

Phone 069-172-597 

 

BU !NESS FOR 

 

'SALE 

 

ELECTRONIC common' omitovnom 

 

BUSINESS FOR SALE 

 

A mall order business with an existing current 

 

customer base ol over 350. Ideal bustness for 

 

expansion or part time opera tton. Two anda half 

 

years traeng record, a turnover in excess of 

 

£15.000 and high percentage profits. All 

 

mailing lists and existing custornerS, over 2000 

 

in total. 2500 worth of stock. Sources of supply 

 

and trading records supplied. Must seo doers 

 

other business commitments. Out* sale 

 

required hence any reasonable offered 

 

considered. 

 

Phone The Countryside Group 

 

on (02681725111 

 

SURVEILLANCE 

 

ESKAN 

 

ELECTRONICS 

 

(MANUFACTURERS AND SUPPLIERS 

 

OF SURVEILLANCE AND AUDIO 

 

EQUIPMENT) 

 

MICRO BUG 

 

SK1 Miniature Transmitter 20mm 

 

o 47mm o 20mm, extremely 

 

sensitive. Operates from 1.5v 

 

battery, elegant metal box 

 

included. 

 

Ready built - tested only. 1_29.50 

 

Kit Form   

 

£24.90 

 

EXTRA MINIATURE  

 

TRANSMITTER 

 

EK2 25mm x 30mm x 9mm 

 

Ready built + tested  £49.00 

 

Kit Form  £37.95 

 

HIGH POWER FM RADIO 

 

TRANSMITTER 

 

EK65, 65W adjustable frequency 

 

Mains operated .1650 - £35 p&p 

 

(Operation in the UK illegal 

 

without licence). 

 

AUTOMATIC TELEPHONE 

 

MONITOR 

 

SK19 ready built + tested £34.50 

 

Kit Form  £29.95 

 

Many other surveillance 

 

equipment available. Send large 

 

S.A.E. for catalogue. 

 

SOUND TO LIGHT UNIT 

 

SK72 separate sensitivity, bass, 

 

treble and mid-range frequency 

 

controls, designed and 

 

manufactured to highest 

 

professional standard. 

 

Ready Built £39.95 p&p £3.50 

 

Kit Form  £21.95 

 

Casing g
sound 

 11 

 

to light control SK t 

 

Kit Form  £14.95 

 

Send Cheque or P.O. payable to: 

 

ESKAN ELECTRONICS 

 

172 Caledonian Road, 

 

E3London 
N1 OSG. 

 

Tel: 01 278 1768 = 

 

Trade and Export Enquiries Welcome 

 

SWITCHES 

 

VOICE/SOUND ACTIVATED 

 

SWITCHES easy to follow dia-

grams and uses only £1.00. Com-

ponents and P.C.B's available: 

 

Herrington, 63 Home Farm Rd, 

 

Hanwell, London W71NL. 

 

USE 'ELECTRONICS 

 

TODAY 

 

INTERNATIONAL' 

 

TO BUY, SELL & 

 

EXCHANGE 

 

ALL YOUR 

 

PRODUCTS & 

 

SERVICES 
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ELECTRONIC COMPONENTS 

 

TRADE 

 

LIST 

 

SEMICONDUCTORS 

 

LINEAR 

 

DEVICE 

 

CA5550E 

 

CA7410E 

 

CA3130E 

 

CA3140E 

 

LF351 

 

LM324 

 

8E556 

 

TBA820M 

 

(JA747 

 

50+ 100+ 

 

0.130 0.120 

 

0.138 0.123 

 

0.620 0.580 

 

0.260 0.225 

 

0.380 0.340 

 

0.286 0.230 

 

0.400 0.385 

 

0.660 0.590 

 

0.300 0.255 

 

V-REGS 

 

DEVICE 10+ 25* 

 

7805 1 AMP 0.450 0.240 

 

7812 1 AMP 0.450 0.240 

 

78101 AMP 0.450 0.240 

 

7905 1 AMP 0.503 0.380 

 

LM3171 0.740 0.675 

 

TRANSISTORS 

 

DEVICE 

 

BC108C 

 

BC109C 

 

BC182L 

 

8C184L 

 

BC212L 

 

BC214L 

 

BC-547L 

 

BC548C 

 

BC549C 

 

BC558C 

 

80131 

 

EiFY50 

 

BEY51 

 

TiP41C 

 

263055 

 

LED'S 

 

COLOUR 

 

RED 

 

YELLOW 

 

GREEN 

 

50+ 100-
0.125 0.123 

 

0.125 0.121 

 

0.060 aoso 

 

0.060 0.050 

 

0.065 0.060 

 

0.065 0.058 

 

0.055 0.045 

 

0.055 0.045 

 

0.050 0.045 

 

0050 0.045 

 

0.420 0.410 

 

0 223 0.212 

 

0.223 0.212 

 

0.220 0.190 

 

0.440 0420 

 

5mm 

 

50+ 100* 

 

0 070 0.064 

 

0.080 0.070 

 

0.080 0.070 

 

KITS 

 

CMOS 

 

Mixed Quantity Pricing 

 

DEVICE 

 

40008 

 

4001U8 

 

40028 

 

40085 

 

40118 

 

4012B 

 

40166 

 

40478 

 

40188 

 

402213 

 

40288 

 

40290 

 

40428 

 

40446 

 

404905 

 

405013 

 

40715 

 

408113 

 

401058 

 

LSTUL 

 

0.119 

 

0.119 

 

0.132 

 

0.160 

 

0.120 

 

0.120 

 

0.265 

 

02.20 

 

0.225 

 

0.245 

 

0.180 

 

0.250 

 

0.185 

 

0.320 

 

0.165 

 

0.133 

 

0.130 

 

0.130 

 

0300 

 

Mixed Quentity Pricing 

 

DEVICE 100, 

 

74L500 

 

741.501 

 

741_502 

 

74LSO4 

 

741.508 

 

74L210 

 

741.611 

 

741.514 

 

74LS22 

 

741.542 

 

741.547 

 

74L548 

 

741.551 

 

741.586 

 

DIODES 

 

0.130 

 

0.150 

 

0130 

 

0.130 

 

0.135 

 

0.130 

 

0.130 

 

0.210 

 

0.155 PRICES SUBJECT TO CHANGE 

 

0.245 

 

0410 

 

0.550 

 

0.135 

 

0.150 

 

BRYANT 

 

RCOUSTIX 

 

5 BELLE VUE TERRACE 

 

GILESGATE MOOR, 

 

DURHAM, DH1 2HR. 

 

Tel: (091) 3864500 

 

RESISTORS 

 

ix WATT CARBON 5% V24 RANGE 

 

MIXED VALUE PRICING 

 

100+ 0.008 

 

1K+ 0.006 

 

5K+ 0.005 

 

1010 0.0045 

 

POTENTIOMETERS 

 

LIN OR LOG STANDARD SIZE 

 

MIXED VALUE PRICING 

 

50+ 0.32 

 

mo+ 0.30 

 

PRESETS 

 

HORIZONTAL OR VERTICAL 

 

MIXED VALUE PRICING 

 

MINIATURE 50+0.095 

 

100+0.090 

 

STANDARD 50+0.095 

 

100+ 0.090 

 

ALL PRICES ARE PRICE EACH, PER 

 

QUANTITY UNLESS OTHERWISE 

 

STATED. 

 

AL TRADE PRICES EXCLUDE VAT. 

 

TYPE 50+ 100+ 

 

194148 0020 0.016 

 

8ZY88C5V1 0.045 0.034 

 

W005 0.200 0.192 

 

WOO 0.215 0.210 

 

AMAZING KITS: BUG-87 

 

match box sized surveillance 

 

transmitter with super sensitive 

 

microphone can be received by 

 

any FM/VHS radio, £4.95 inc. 

 

ROBO-VOX instantly trans-
forms your voice into Dalek/ 

 

Robot type also amazing feed-
back/Sound effects possible, 

 

£11.95 inc. ROBOT CIRCULAR 

 

unique radio controlled robot 

 

can also be converted to control 

 

via computer £16.95 inc. EDU-
SCOPE Build you own Oscilli-
scope with flat LED screen com-
plete kit of parts excluding case 

 

£39.99 inc. All enquiries send 

 

SAE. IMAGINA-TRONICS, 

 

Aberdeen House, The Street, 

 

Charlwood, Surrey RH6 UDS. 

 

MICRO TRANSMITTER KIT, 

 

500m Range, tunable 

 

88-115MHz, sensitive micro-
phone. £3.95. Cheques/PO's to 

 

Quantek Ltd.., (ETI), 267 Rednal 

 

Road, Kings Norton, Birming-
ham 338 8EB. 

 

MISCELLANEOUS 

 

HEATHKIT U.K. Spares and 

 

service centre. Cedar Electronics, 

 

Unit 12, Station Drive, Bredon, 

 

Tewkesbury. Glos. Tel. 0684 

 

73127. - 

 

PRICES OPEN TO NEGOTIATION ON 

 

SMALLER QUANTITIES TO MSC 

 

CENTRES ETC. 

 

PLEASE ADD £1 00 CARRIAGE TO 

 

ALL ORDERS. 

 

LARGER QUANTITIES P.O.A. 

 

ALSO STOCKED: ACCESSORIES. 

 

BOOKS, CABLES. CAPACITORS, 

 

LEADS, TEST GEAR ETC. SAE FOR 

 

CATALOGUE/LISTS. 

 

SATELLITE 

 

L.St, 

 

SEE IT LIVE AT OUR SHOWROOM 

 

EVERYTHING FROM KITS 

 

TO DELUXE SYSTEMS 

 

SURVEY • INSTALLATION • SERVICES 

 

LONDON SATELLITE CORPORATION LTD. 

 

DEPT ET, 17 REGINA ROAD, SOUTHALL, 

 

MIDDX, UB2 5PL TEL 01-571 9605 

 

Open: 10 a.m.-7 p.m. 

 

*

BOOKS 

 

PARAPHYSICS Journal (Russian 

 

Translation); Psychotronics: 

 

Kirlianography, Heliphonic 

 

Music, Telekinetics. Computer 

 

Software. S.A.E. 4 x 9", Paralab, 

 

Downton, Wiltshire. 

 

REF: ETI/2/89 

 

COURSES 

 

Start training now for the following 

 

courses. Send for our brochure - 

 

without obligation or Telephone us on 

 

06267 79398 NCI 

 

NAME  

 

CI City & Guilds 

 

Exam 271 

 

D Radio Amateur 

 

Licence 

 

  D Micro-
processor 

 

 D Introduction to 

 

Television 

 

Radio & Telecommunications Correspondence School, 

 

12, Moor View Drive, Teignmouth, Devon. T014 9UN. 

 

ELECTRONICS 

 

TECHNICIANS 

 

Updailng Courses 

 

London Electronics College, 

 

(Dept ETI), 20 Penywem Road, 

 

London SW5 9SU. 01-373 8721. 

 

PCB'S 

 

PRINTED CIRCUIT BOARDS 

 

Need 100 off...or just one? You can 

 

send the Artwork (1:1 single sided) 

 

for your boards or let me work, at 

 

little extra cost, from your own 

 

drawings. Enquiries: Wailing Wires 

 

PCB Production, 52 Watling Street, 

 

Nuneaton, Warwickshire, CV11 

 

6JL or telephone (0203) 382296. 

 

KITS AND 

 

READY BUILT 

 

ELECTRONIC KITS-For those 

 

Winter evenings. SAE for details: 

 

COVE ELECTRONICS, 7 St. 

 

Anne's Avenue, Southbourne, 

 

Bournemouth. Dorset BH6 3JR. 

 

Seie4,4,144-e 

 

PCBs from your own 

 

artwork from as little as 

 

£4.00 + p&p (excluding VAT) 

 

Send SAE or telephone for 

 

details: 

 

SONOLUX LTD 

 

29-31, Corporation Street, 

 

Lincoln. LN2 1HL 

 

Telephone: (0522) 510013 

 

EQUIPMENT 

 

WOULD VOL! BUY A CAR 

 

WITHOUT A TEST DRIVE? 

 

THEN WHY BUY A MIXER 

 

WITHOUT A TEST DRIVE? 

 

Thinking about a new project - from a small 

 

Mixer lo a large studio complex - corne and talk 

 

over ideas with the people who offer manutac-
turirg and user experience at our new premises' 

 

Unit D. 318 High Road. 

 

TO TAKE THAT TEST 0161 VE - 

 

Beefiest. Essex SS7 5119 

 

PHONE 0268-793391 

 

(Weekend Committee visits 

 

welcome by prior arrangement) 

 

RING 01-437 0699 

 

FOR ADVERTISING 

 

DETAILS 

 

PLANS 8£ DESIGNS 

 

Design and build your own electronic 

 

dashboard 

 

Plans. instructions, circuits, parts IiStS 

 

£4.95 Inc p&p 

 

BURLINGTON MOTOR CO. LTD. 

 

(Q8) ARCH 39M, BATH PLACE, 

 

LEAMINGTON SPA, CY3 3AQ. 

 

ELECTRONIC PLANS, laser 

 

designs,solarandwindgenerators, 

 

high voltage teslas, surveillance 

 

devices. pyrotechnics
-
Fai= 

 

outer graphics tablet. 150 projects. 

 

For catalogue, SAE to Plancentre 

 

Publications. String Works. Bye St., 

 

Ledbury HR8 2AA. 

 

DARTRIDGE 

 

I
-
 ELECTRONICS 

 

Head Office 56 Fleal Road, Ifisllett. Emu 5675,1.8 

 

Telepnene 0268.793256 

 

MAKE SOME SPECTRUM CeNCe 

 

Simple Computer Controller for 

 

Machinery and Models using your Sinclair 

 

Spectrum. 

 

A little black box which plugs into the 

 

expansion socket of any Spectrum and 

 

enables you to drive two small to medium 

 

stepper motors (up to 2AMPs per phase) 

 

or up too DC motors, relays, lamps or any 

 

other DC device. 

 

Simple lo Program and built by an 

 

engineering firm for its own use. You can 

 

use it for CRC turning, milling or co-
ordinate drilling. 

 

Reliable, Prototype still running affer three 

 

years use. We provide Interface, 

 

instructions, software, hints and 

 

examples. Price: £125 inc carriage and 

 

VAT. Power supplies and Stepper Motors 

 

available. We will be pleased to quote for 

 

larger units. 

 

P.R. PRODUCTS. PARK MILL, HOBSON 

 

STREET, MACCLESFIELD, CHESHIRE 

 

SIM 88E Tel: (0625) 22800. 
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ALARMS 

 

ALARMS j

'

 

 

D 

 

E 

 

FREE BOOKLET 

 

on 

 

BURGLAR ALARMS 

 

with 

 

LOWEST U.K. DIY PUBLISHED PRICES 

 

PHONE OR WRITE FOR YOUR COPY 

 

051-523 8440 

 

AD ELECTRONICS 

 

217 WARBRECK MOOR 

 

AINTREE UVERPOOL L9 OHU 

 

E 

 

E 

 

o 

 

RETAIL OUTLETS 

 

LIVERPOOL 

 

PROGRESSIVE RADIO 

 

87/93 Dale Street Tel: 051 236 0154 

 

47 Whitechapel. Tel: 051 236 5489 

 

Liverpool 2 

 

'THE ELECTRONICS SPECIALISTS' 

 

Open: Tues-Sat 9.30-5.30 

 

LONDON 

 

t' RI ELIcyaxhics L.1)OD 

 

FOR COMPONENTS 

 

LOTS OF NEW DEVISES 

 

LOTS OF LOWER PRICES 

 

Phone lor our catalogue: 

 

01 452 0161,450 0995 Telex: 914 977 

 

40 Cricklewood Broadway, 

 

London NW2 3ET. 

 

TYNE AND WEAR 

 

ELECTRONIC COMPONENTS AND KITS 

 

7
"T  

 

STATION ROAD, CULLERCOATS, 

 

NORTH SHIELDS, TYNE & WEAR NE30 41,0 

 

091 251 4363 

 

New 1988 Catalogue now MON-SAT 9.30 to 5.30 

 

available f1.85 incl p&p. CLOSED THURS. 

 

LEAP INTO 1988 WITH ETI. 

 

CALL JULIE CAPSTICK ON 01-437 0699 

 

FOR ADVERTISING DETAILS 

 

E 

 

E 

 

o 

 

COMPONENTS 

 

IL- 

 

 ( 

 

/-0M PUTER SYSTEMS Arlo comPOIlErITS 

 

3" CF2 Maxell disks   f1.90 

 

3.5" unbranded DS disks  f0.90 

 

5.25" unbranded disks, DS96, TPI   f0.35 

 

Bulk storage, 5.25"/50   £6.90 

 

Bulk storage, 3.5"/80  £8.00 

 

Epson MX/FX80 ribbon   f2.75 

 

Epson MX/FX100 ribbon   f3.10 

 

Epson LX80/86 ribbon   £2.50 

 

M/Tally M180 ribbon   f2.90 

 

Printer cable, PC1512/IBM   f7.95 

 

A11 prices inc. P&P, please add VAT at 15%. 

 

T-STYSTEMS LTD. 

 

The Signal Cabin, 61 High Street, Orpington, Kent BR6 OJF. 

 

Access card accepted. Tel: 0689 22196 

 

PROms - EPROMs - PALS 

 

ANY PROGRAMMABLE IC SUPPLIED 

 

OR BLOWN 

 

Typical prices (excluding VAT) 

 

(Data Entry P&P extra) 

 

2716 £420   2732 £3.85 

 

2764 £2.85   27128 £4.40 

 

BIPOLAR PROMs from £1.35 

 

e.g. 82S123, 18S030, 745288 

 

PALL PLDs etc. from £3.26 

 

e.g. 82S153. 161_8, EP310 

 

Full design and prototyping service. 

 

Any quantify programmed - SAE or 

 

phone for detaiis. 

 

P.L.S., 80 Central Road, 

 

Worcester Park, Surrey, KT4 8HU 

 

Phone: 01-330 6540 

 

FREE DELIVERY 

 

12" 8fl 150W MONACOR 

 

PA POWER SPEAKER f25 

 

Just send your name & 

 

address with number 

 

required, to: 

 

STRACHAN ELECTRONICS 

 

9 Croall Place, Edinburgh EH7 4LT 

 

Pay Postman on delivary. 

 

S.H. COMPONENTS presents 

 

18 pages of very competitively 

 

priced semi-conductors, 

 

switches, Opto Electronics, etc. 

 

Send 50p to: 17 Beeley Road, 

 

Grimsby, S. Humberside. 

 

COPY DEADLINE 

 

FOR APRIL ISSUE 

 

= 26 JANUARY 

 

Gaston Film Resistors 14W 624 series 0 515 to 

 

10M0 -lp 100 off per value-75p 1000 oh in even 

 

hundreds per value-E? Meta] Film V.W 1 ORO iø IMO 

 

5% £12 series-2p 1% £24 series.39 

 

meal/carbon film 624 series 190 to 10M0-11/29 1 

 

Watt metal/carbon film £12 series 457 to 10M0.5p 

 

8C107/819.12p 6E5471819-89 BG182L 184L-10p 

 

00/50151152-20p 263055-50p 11P31A.32A.25p 

 

TIP.41,42-40p 

 

Tantelum head sebminielore electrelytica IMIds/Yells) 

 

0.1/35. 0.22/35, 047125, 3.3/16.14p 4.7/35-159 

 

2.2/35. 4.7/25. 10/5-15p 4.7/35, 6/8116-159 

 

10/16.2216-209 22/16-359 33/10-30p 47110-35p 

 

100(6-46p 

 

AlumlnImum Electrolylies (Mids/Volls) 

 

1/50. 2.2/50, 4 7/25.4.7/50.10/16. 10/25. 10/50-

5p 22/18 22125.8p 22/50. 47/16. 47/25. 47/5044 

 

100116, 100/25.7p 100/50.12p 100/100-14p 

 

220/16.18p 220/25, 220/50-10p 470116. 470/25. 

 

tip 1000/25.18p 1000/35. 220/25-22p 4700)25-70p 

 

Miniature Pnlyester Capacitors 25081 Wkg. Vertical 

 

Meaning. 

 

.01..015. 022..033_047..068-4p C 1-59 0 15. 22-

E9 0.474p 

 

laylar Capacitors 100V Wag. Vertical Mounting 612 

 

Series. 

 

1000p 1n0200-3p 01/v 068-4p 0.15p 0.15.0.22.6p 

 

SubMinieture Ceramic Plate 1000 Wkg. £12 Series 

 

Vertical Mauritian. 

 

2% IFS to 47P.39 567 lo 330P-4p 10% 390P to 

 

4700P-4p Ceramic plate/dim E6 Series 50V 22P to 

 

.047.2p 

 

Polystyrene Gapacilers 63V Wkg. £12 Series Axial 

 

Warning. 

 

10P to 8207-39 1000P to 10 000-4p 12,0009.59 

 

1 N4148-29 154002-49 165404.14p W01 bridge-25p 

 

0591.6p 5A143-8p W005-20p 1944006-6p Zener 

 

diodes £24 senes 3V3 ra 33V 400mW4ip 1 watt-12p 

 

L.E.OS Red, Green 8, Yellow 3mm 8 5ntm.10p 8mm. 

 

35p 2Ornin fuse 0.1A to5A quick blow.5p Anti Sew-
all High Speed drills 0.8rreo. 1.0mm, 13nvn. 1.5mm. 

 

2mm-25p be Reliant drilling machines 12V d.c. with 

 

improved 3-law cnuck-6.50 Nicads AA-80p CPI 1.E2 

 

973-5420 Universal Chargers-£5.50 Glass reed 

 

5v/itches single pole make contacts-8p Magnet'-12p 

 

VAT incluSive. Return postage 20p (free over £5). Lists 

 

fICI. 

 

THE C.R. SUPPLY CO., (DEPT ETI), 

 

127 Chesterfield Road. 

 

Sheffield S8 ORN. Tel. 557771 

 

(CLASSIFIED COUPON 

 

I ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED ADVERTISEMENT 

 

DEPT, No.1 GOLDEN SQUARE, LONDON W1R 3AB. 

 

- PLEASE DEBIT MY ACCESS/BARCLAYCARD 

 

EXPIRY 

 

NO. °ATE-

ri FOR SALE n COMPONENTS 

 

E:1 

 

-um 

 

VISA 

 

WANTED 

 

Rates: Lineage 51p per word (VAT inclusive) minimum £7.65 

 

semi-display £12.20 per single column cm. No reimbursements 

 

for cancellations. All ads must be pre-paid  

 

Name  

 

Address  

 

 Daytime Tel. No:   

 

Signature   Date 

 

KITS I I PCB'S 

 

OTHERWISE STATE 
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HART ELECTRONICS are specialist producers or kits for 

 

designs by JOHN LINSLEY-HOOD. All kits are APPROVED 

 

by the designer 

 

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS 

 

Complete record and replay circuits for very high quality low 

 

noise stereo cassette recorder. Circuits are optimised for our 

 

F1516 Super Duality Sendust Alloy Head. Switched bias and 

 

'equalisation to cater for chrome and ferric tapes. Very easy to 

 

assemble on plug-In PCBs. Complete with full instructions. 

 

Complete Stereo Record/Play Kit  £33.70 

 

£2 30 each 

 

Reprints of original Articles   75p no VAT 

 

860X Stereo Mic Amplifier  £8.70 

 

LINSLEY HOOD 300 SERIES AMPLIFIER KITS 

 

Superb integrated amplifier kits derived from John Linsley-
Hoods articles in 'HiFi News'. 

 

Ultra easy assembly and set-up with sound quality to please 

 

the most discerning listener. Ideal basis for any domestic 

 

sound System if quality matters to you. Buy the kit complete 

 

and save pounds off the individual component price. 

 

K300-35. 35 Watt. Discount price for Complete Kit . £98.79 

 

K300-45. 45 Watt. DisCount price for Complete Kit £102.36 

 

RLH485. Reprints of Original Articles from 'Hi-Fi News' 

 

£1.05 no VAT 

 

VU Meters to suit  • 

 

LINSLEY-HOOD SUPER HIGH (DUALITY AM/FM TUNER 

 

SYSTEM. 

 

age . 

 

Our very latest kit for the discerning enthusiast of quality 

 

sound and an exotic feast for lovers of designs by John 

 

Linsley-Hood. A combination of his ultra high quality FM 

 

tuner and stero decoder described in "ELECTRONICS 

 

TODAY INTERNATIONAL" and the Synchroclyne AM 

 

receiver described in "Wireless World". The complete unit is 

 

cased to match our 300 Series amplifiers. Novel circuit 

 

features in the FM section to include ready built pre-aligned 

 

front-end, phase locked loop demodulator with a response 

 

down to DC and advanced sample and hold stereo decoder 

 

together make a tuner which sounds better than the best of 

 

the high-priced exotica but, thanks to HART engineering. 

 

remains easy to build. The Synchrodyne section with its 

 

selectable bandwidth provides the best possible results from 

 

Long and Medium wave channels, so necessary in these days 

 

of split programming. If you want the very best in real HiFi 

 

listening then this is the tuner for you. Since all components 

 

are selected by the designer to give the very best Sound this 

 

tuner is not cheap, but in terms of it's sound it is incredible 

 

value for money. To cater for all needs four versions are 

 

available with variations up to the top of the range full AM/FM 

 

model, with any unit being upgradeable at any tinte. Send for 

 

our fully illustrated details 

 

STUART TAPE RECORDER CIRCUITS 

 

Complete stereo record, replay and bias system for reel-to-
reel recorderS. These circuits will give studio quality with a 

 

good tape deck. Separate sections for record and replay give 

 

Optimum performance and allow a third head monitoring 

 

system to he used Where the deck has this fitted. Standard 

 

250mV input and output levels. These circuits are ideal for 

 

bringing that old valve tape recorder back to life. 

 

Drive  

 

Stereo Kit with Wound Coils and Twin Meter 

 

£ 

 

RJS1 Reprints of Original Articles   £1.30 no VAT 

 

A
.

T 

 

HIGH QUALITY REPLACEMENT 

 

CASSETTE HEADS 

 

Do your your tapes lack treble? A worn head could be the problem 

 

Fitting one of our replacement heads could restore perform-
ance to better than new! Standard mountings make fitting 

 

easy and our TC1 Test Cassette helps you set the azimuth 

 

spot-on. We are the actual importers which means you get the 

 

benefit of lower prices for prime parts. Compare us with other 

 

suppliers and see! The following is a list of our most popular 

 

heads, all are suitable for use on Dolby machines and are ex-

stock Perrnalloy Stereo Head. This is the standard head fitted 

 

as original equipment on most decks  £7.66 

 

HS16 Sendust Alloy Super Head. The best head we can find. 

 

Longer life than Permalloy, higher output than Ferrite, fan-
tastic frequency response   £14.86 

 

H0551 4-Track Head for auto-reverse or quadrophonic use. 

 

Full specification record and playback head  £14.60 

 

HX100 Stereo Permalloy R/P head. Special Offer £2.49 

 

MA481 212 Language Lab RIP head  

 

£*I325 

 

5M168 2/2 Erase Head. Standard mounting. 

 

AC type.   

 

SM150 2/2 Erase Head, DC Type 0

£8
:

8
80

5 

 

H0751E 4/4 Erase Head for Portastudio etc. ... £46.80 

 

Full specificationS of these and other special purpose 

 

heads in our lists. 

 

HART TRIPLE-PURPOSE TEST 

 

CASSETTE TC1 

 

One ,nexpensive test cassette enables you to set up VU level, 

 

head azimuth and tape speed. Invaluable when fitting new 

 

heads. Defy £4.66 plus VAT and 50p postage. 

 

Tape Head De-magnetiser. Handy size mains operated unit 

 

prevents build up of residual head magnetisation causing 

 

noise on playback  £4.54 

 

Curved Pole Type for inaccessible heads  £4.85 

 

Seno for your free copy of our LISTS. Overseas please send 2 

 

IRCs to cover stelae Post or 5 IRCs for Airmail. 

 

Please add pert cost of post, packing and insurance as forfowK 

 

INLAND "OVERSEAS 

 

Orders up to £10- 50p Please send sufficient to cover 

 

Orders £10 to £49 -£1 Surface or Air Post as 

 

Orders over £50 -£1.50 required. 

 

I I (0691) 652894 UNLESS STATED 
ALL PRICES EXCLUDE VAT 

 

please note that we are closed all day Saturday 

 

Personal callers are always very welcome but 24hr SALES LINE 

 

19" RACK MOUNTING EQUIPMENT CASES 

 

This new range of 1.3" rack equipment cases have been d.igned wan economy and versitility as their • 

 

objective. These cases are supplied esa llat pack kit with assembly instructions. 

 

The equipment cases feature a black powder coat Ve
"
.(3inin) aluminium frontpanei with the rest of the 

 

canit constructed from rmin or Stern 'Stelvelite' PVC coated steel. All kits include front panel handleS 

 

and rubber feet. 

 

Tney are available in the 10110win9 popular sizes with all the Units haeng a standard front panel width of 

 

19", and an encleSure wAftlrof (438min) bye depth orlo" 1254mrnl. 

 

ORDER CODE HEIGHT PRICE 

 

U1 13/,," (44mm) 16.00 

 

U2 3V.2 (88mm) 18.00 

 

U3 5'/4" (133mm) 20.00 

 

U4 7" (Innom 22.00 

 

M6U Sloped mixer console £25.50 

 

All prices Exclude V.A.T. 

 

Please include £2.50 + VAT. Per Item 

 

For Post & Packing. 

 

Flat pack size = 500 x 260 x 3.? - 

 

Maximum.weight = ltiKgs. 

 

Blanking Panels. Racking Consoles 

 

and Rack Cabinets also available. 

 

Please send S.A.E. for further details 

 

TRADE ENOUtIVES WEI COME * 

 

Tel. 0275 823983 for Access/vise card sales for 

 

immediate despatch or send cheque with order to. 

 

RACKZ PRODUCTS PO, BOX NO. 1402, MANGOTSFIELD. BRISTOL, 

 

ENGLAND. BS17 3RY 

 

ADVERTISERS' INDEX 

 

Audiokits   48 

 

BK Electronics   49, IBC 

 

Cricklewood Electronics 22 

 

Display Electronics   

 

Electromech Industries .... 58 

 

Greenbank Electronics   48 

 

Hart Electronics   66 

 

Henrys Audio Electronics 55 

 

Maplin Electronics 

 

Supplies   OBC 

 

Microkits   66 

 

Omni Electronics   66 

 

Photoplay   I FC 

 

Rackz Mounting Products 66 

 

R.T.V.C.   23 

 

Specialist Semicon Devices 30 

 

Stewarts of Reading   22 

 

Subscriptions   10, 51 

 

Suma Designs   23 

 

TK Electronics   52 

 

TJA Development   35 

 

XEN Electronics   23 

 

Zenith Electronics   35 
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LS HC 

 

00 2525 

 

02 20 25 

 

04 20 25 

 

06 2525 

 

10 2025 
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14 2529 

 

20 20 29 

 

21 20 29 

 

27 27 

 

42 49 

 

51 20 25 

 

74 20 39 

 

85 59 

 

86 20 49 

 

123 60 55 

 

132 49 

 

138 40 49 

 

139 40 49 

 

153 45 59 

 

157 40 55 

 

158 40 55 

 

tel 55 55 

 

163 55 55 

 

164 55 55 

 

165 60 75 

 

166 60 60 

 

FLOPPY 

 

DISC CON-
TROLLERS 

 

W02797 19.00 

 

W01797 19.00 

 

W09216 14.26 

 

7812 30 

 

721M12 30 

 

75154 90 

 

ADC0808 9.90 

 

LM311 40 

 

LA4324 40 

 

LM337 1.20 

 

LM348 55 

 

L81358 45 

 

L7-13900 40 7L072 50 

 

0P07CP 65 TL082 45 

 

NE555 18 TL084 45 

 

1L074 90 ULN2084 70 

 

SAVE OVER 4O5r ON OUR 

 

EXEQUIPMENT MEMORIES 

 

AND PROMS 

 

1000's of delignred 

 

Cat:fines 

 

GUARANTEED UV 

 

ERASED AND TESTED 

 

4116 168 se £570 

 

EPR OMS 

 

2716 2K x 8 £1.50 

 

2732 48 x 8 £1.50 

 

2764 68 X 8 £1.20 

 

27128 18K x h £2.50 

 

All taken from working 

 

boards. Try some. You will 

 

SAVE POUNDS LCEEE 

 

MEMORIES 

 

DRAM 5V NMOS 

 

41E4 64k x 1 £0.88 

 

41256 256K x 1 £2.39 

 

4416 16K al £3.30 

 

414E4 64K x 1 £3.30 

 

SRAM 5V NMOS 

 

2114LP 18 X 4 £1.50 

 

2128LP 2K u8 £2.50 

 

SRAM sv CMOS 

 

6116LP 2K x 8 £1.10 

 

6264LP 8K x 8 £2.40 

 

62256LP 3210 x 8 £1450 

 

EPROM SV NMOS 

 

2716 2K > 8 £2.70 

 

2732 4K x 8 £2.65 

 

2764 EK x 8 £2.45 

 

27128A reloue £2.70 

 

27256 32K x 8 £335 

 

27512 512K x 8 £9.70 

 

ADD VAT 15% ORDERS UNDER £25 ADD £1 PAP OVER £25 POSTAGE FREE 

 

ORDERS DISPATCHED SAME DAY BEFORE 3.30PM 

 

DEPT (E7) 18 KOLDERMEADOW Av CORBY NORTHANTS NN18 9AJ 
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OMNI ELECTRONICS 

 

for a comprehensive range ol components 

 

1N4148 4p 

 

1N4001 5p 

 

LM741 25p 

 

7805 50p 

 

0A90/0A91 13p 

 

Skeleton presets 11p 

 

UM 1286 modulator 7.95 

 

98mm cable ties 2.00/100 

 

aimed at the enthusiast: 

 

1.5A 100V bridge 

 

5rnm red leds 

 

5mm green lests 

 

400mW zeners 

 

1.3W zeners 

 

Red/black phono plugs 

 

Quality panel meters 

 

Velleman kits/Babani books 

 

36p 

 

13p 

 

14p 

 

10p 

 

17p 

 

14p 

 

5.98 

 

The above is a sample of our range and includes VAT. P&P 60p. Send for catalogue 

 

20p + 18p or 13p stamp. Shop open: Monday-Friday 9am-6pm. Saturday 9am-
5pm 

 

174 Dalkeith Road 

 

EDINBURGH EH16 5DX 

 

031-667 2611 

 

ETI FEBRUARY 1988 

 



IND POWER AMPLIFIER MODULES 

 

0 POWER AMPL MODUL SNoweniova 

 

I

.-

 world-wide reputation for quality, reliability and performance al a realistic price F m our odels 

 

available to suit the needs of the professional and hobby market i e.. InduStry. Leisure. 

 

Instrumental 

 

. 

Instrumental and Hi-Ft. etc. When comparing prices. NOTE all models include Toroidal 

 

power supply. Integral heat sink. Glass fibre P.C.B . and Drive circuits to power Compatible 

 

Vu meter_ Open and short Circuit proof Supplied ready built and tested. 

 

OMP100 Mk II Bi-Polar Output power 110 

 

watts R.M.S. into 4 ohms. Frequency Res-

ponse 15Hz - 30KHz - 3dB, T.H.D. 0.01%, 

 

S.N.R. -118dB, Sens. for Max. output 

 

500mV at 10K, Size 355 X 115 X 65mm. 

 

PRICE £33.99 + £3.00 P&P. 

 

omp/MF100 Mos-Fet Output power 110 

 

watts R.M.S. into 4 ohms, Frequency Res-

ponse 1Hz - 100KHz -3dB. Damping Factor 

 

80. Slew Rate 45V/uS, T.H.D. Typical 

 

0.002%, Input Sensitivity 500mV. S.N.R. 

 

-125dB. Size 300 X 123 X 60mm. PRICE 

 

PRICE £39.99 + £3.00 P&P.. 

 

OMP/MF200 Mos-Fet Output power 200 

 

watts R.M.S into 4 ohms. Frequency Res-
ponse 1Hz - 100KHz -3r18. Damping Factor 

 

250. Slew Rate 50V/uS, T.H.D. Typical 

 

0.001%, Input Sensitivity 500mV, S.N.R. 

 

- 130dB. Size 300 X 150 x 100mm. PRICE 

 

PRICE £62.99 + £3.50 P&P. 

 

OMP/MF300 Mos-Fet Output power 300 

 

watts R.M.S. into 4 ohms, Frequency 

 

Res-

ponse 1Hz - 100KHz -3dB. Damping Factor 

 

350, Slew Rate BOWL'S, T.H.D. Typical 

 

'e 0.0008%, Input Sensitivity 500mV, S.N.R. 

 

Id -130dB. Size 330 X 147 x 102mm. PRICE 

 

PRICE £79.99 + £4.50 P&P. 

 

NOTE; Mos-Feis are supplied as standard (100K Hz bandwidth & Input Sensitivity 500mV) H required. 

 

PA version 150KHz bandwidth & Input Sensitivity 775mV4. Order Standard or PA. 

 

Vu METER Compatible with our four amplifiers detailed above A 

 

very accurate visual diSplay employing 11 L.F.D diodes)? green. 4 

 

red) plus an additional on/off indicator. Sophisticated logic control 

 

circuits for very fast rise and decay times. Tough moulded plastic 

 

case, with tinted acrylic front Size 84 27 45mm 

 

PRICE £8.50 r SOp P&P. 

 

LOUDSPEAKERS 5" to 15" up to 400 WATTS R.M.S. 

 

Cabinet Fixing in stock. Huge selection of McKenzie 

 

Loudspeakers available including Cabinet Plans. Large 

 

S.A.E. (28p) for free details. 

 

POWER RANGE 

 

8" 50 WATT R. M.S . Hi-Fi/ Disco. 

 

20 uz magnet l ally voice coil. Ground ally fixing escutcheon Res Freq 40Hz Freq Resp tin 

 

6KHz Sens. 9258. PRICE(10.99Availahle wrth black grille ri 1 99 P&P /1 SO ea. 

 

12100 wen' R.M.S. Hi-Fi/Disco 

 

50 or magnet 2" ally voice coil Ground ally fixing escutcheon Die-cast chassis White cone Res 

 

Freq. 

 

25Hz Freq. Flesp to 4KHz. Sens 95dR PRICE £2860 • £300 P&P ea 

 

McKENZIE 

 

12" 85 WATT R.M.S. C12856IP Lead Guitar/Keyboard/Disco. 

 

2" ally voice cod. Ally tenue dome. Red. Freq. 45Hz. Freq. Rasp. to 6-5KHz. Sens. 9849. 

 

POICE £34.57 + £3.00 P&P ea. 

 

12- OS WATT R.M.S. C1285TC P.A./Disco ally voice coil. Twin cone. 

 

Res. Freq. 45Hz Freq. Rasp. to 145Hz. PRICE E35.35 • MAO P&P ea. 

 

15- 160 WATT R.M.S. C15 Bass Guitar/Oisco. 

 

3c ally voice coil. Die cast chassis. Res. Freq. 40Hz Freq. Rest). to 45Hz. PRICE £66.39 + £4.03 PErP ea. 

 

_10" 60 WATT R.M.S.1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. PA. 

 

2- voice coil. Res. Freq, 75Hz Freq. Resp. to 7.5KHz Sens 99d6. PRICE £23.72 + £2.00 P&P. 

 

10" 200 WATT R.M.S. C102006 P Guitar/Keyboard/Disco 

 

2-voice coil. Res_ Freq. 451-lz. Freq. Rasp. to 7KHz. Sens. 101d8. PRICE £47.49 + £3.00 PErP. 

 

16'203 WATT R.M.S. C15200 High Power Bass. 

 

Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens. 101d8. PRICE E73.26 £4.00P&P. 

 

15' 400 WATT R.M.S. C15400 High Power Bass, 

 

Res. Freq. 40Hz. Freq. Resp. to <KHz. Sens. 102dB. PRICEE94.12 £4.00 P&P-

WEM 

 

570 WATT R.M.S. Multiple Array Disco etc. 

 

1
-
 voice coil. Res. Freq. 52Hz. Freq. Reap. to 5KHz. Sens. 89dB. PRICE £22.00 + £1.50 P&P. ea. 

 

0'150 WATT R.M.S. Multiple Array Disco etc. 

 

1- voice coil. Res. Freq. 48Hz. Freq. Resp. to 5KHz. Sens. 92dEt. PRICE £32.00 + £1.50 P&P ea. 

 

10" 300 WATT R.M.S. Disco/Sound re-enforcement etc. 

 

1 r voice coil. Res Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £36.00 + £2.00 P&P ea. 

 

12
-
 300 WATT R.M.S. Disco/Sound re-enforcement etc. 

 

voice coil. Res. Freq. 25Hz. Freq. Resp. to AKHz. Sens. 9443. PRICE £47£0 + £3.00 P&P ea. 

 

SOUN DLAB IFull Range Twin Cone) 

 

5" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 

 

1" vii vin- coil Res Freq 63Hz. Freq. Reap to 20KHz Sens. 86413 PRICE 1999. - £1.00 P&P ea 

 

6 ;" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco cite. 

 

1" voice coil. Res Frog 56H, Free. Resp. to 205Hz Sens. 89d8. PRICE £10 99. £1 50 P&P ea 

 

860 WATT R.M.S. Hi-Fi/ Multiple Array Disco etc. 

 

voice coil. Res. Frog 38He Freq Resp to 20Kfiz. Sens 69t18 PRICE £12.99 • fl SO PRP ea 

 

10" 60 WATT R.M.S. Mi-Fi/Disco etc. 

 

v °Ice coil. Res. Freq. 35Hz. Freq. Reap to 1 SKR.. Sens 89dI3 PRICE £16.49 + £2 00 P8i P 

 

HOBBY KITS. Proven designs including glass 

 

fibre printed circuit board and high quality' 

 

components complete with instructions. 

 

FM MICROTRANSMITTER (BUG) 913/105MHZ with VW/ sensitive 

 

microphone. Range 100/300 metres. 57 x 48 x 14mm i9 volt) 

 

Price: £8.624- 75p P&P. 

 

3 WATT-FM TRANSMITTER 3 WATT 85/115MHz varieap controlled 

 

professional performance. Range up to 3 miles 35 x 84 x 12mm 

 

112 volt' Priem: f 14.49 -,- 75p P&P. 

 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ 

 

RECEIVER 27MHz. Range up to 500 metres. Double coded modulation. 

 

Receiver output operates relay with 2amp/240 volt contacts. Ideal for 

 

-nany applications. Receiver 90 x 70 x 22mM 19/12 volt). Price: 

 

£17.82 Transmitter 80 ir 50 x 15mm (9/12 vole Price: £11.29 

 

P&P + 759 each. SAE. for complete list. 

 

1.1116-

MIMI 
POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL " 

 

Hsi
 ORDERS WELCOME. SCHOOLS, COLLEGES, GOVERNMENT 

 

- BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER 

 

- ' VISA/ACCESS/C.O.D. ACCEPTED  

 

 •  

 

3 watt FM 

 

Transmitter 

 

* PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY 

 

SERVICE * LARGE S.A.E. 28e STAMP FO_R CURRENT LIST  

 

BURGLAR ALARM 

 

Bette, to be 'Alarmed' then terrified. 

 

Thandar s famous 'Minder' Burglar Alarm System. 

 

Superior microwave principle SuPPlied as three units. 

 

complete with interconnection cable FULLY 

 

GUARANTEED. 

 

Control Unit - Houses microwave radar unit range 

 

up to 15 metres adjustable by Sensawity control. 

 

Three position, key operated lacia Switch - Ott - lest 

 

- armed 30 second exit and entry 
swept 

 

opg. 

 

delay. 

 

Indoor alarm - Electronic siren. 

 

104dI3 Output. 

 

Outdoor Alarm - Electronic swept freq siren. .95dB 

 

Output. Housed in a tamper proof heavy duty metal 

 

case. 

 

Roth the control unit and outdoor alarm contain re-

chargeable batteries which provide full protection 

 

during mains 'entire. Power requirement 200/260 Volt 

 

AC 50/60Hz. Expandable with door sensors, Panic 

 

buttons etc Complete with instructions 

 

SAVE t 138.00 usual Price 028.85 

 

BKE's PRICE f89.99 + f4 .00 P&P 

 

Why buy a cnIlection of self assembly boards! 

 

IDEAL for Work-

shops, Factories. 

 

Offices. Home, 

 

etc. Supplied 

 

ready built. 

 

* - • 

 

7111•14M4fliterMeleir 

 

OMP LINNET LOUDSPEAKERS 

 

The very best in quality and value. Made specially to suit todays 

 

need for compactness with high sound output levels. Finished in 

 

h8rd wearing black vynide with protective corners, grille and carry 

 

handle All models 8 ohms. Full range 45Hz 20KHr Size 20" X 

 

15" X 12" Watts R M S per cabinet Sensitivity 1W. 1 mtr dB. 

 

OMP 12-100Watts 100dB. Price f149.99 

 

per pair. 

 

OMP 12-200 Watts 102d8. Price£199.99 

 

per pair. 
Delivery: Securrcor £8.00 per pair 

 

019" STEREO RACK AMPS 

 

tor. 

 

Professional 19" cased Mos-Fet stereo 

 

amps. Used the World over in clubs, pubs, 

 

discos etc_ With twin Vu meters, twin 

 

toroidal power supplies, XLR connections 

 

MF600 Fan cooled. Three models (Ratings 

 

R.M.S. into 4ohms). Input Sensilwav 

 

MF200 (100 + 100}W. £171.35 Securicor 

 

MF400 (200 + 200)W. £228.85 Delivery 

 

M F600 13001- 300)W. £322.00 £10.00 

 

BSR P295 ELECTRONIC TURNTABLE 

 

Electronic speed control 4h15 33' r r.P.ro• Plot 

 

Minus variable pitch control Belt driven * Alu-
minium platter with strobert rrnu * Cue lever* Anti-
skate (bias device) n Adjustable counter balance * 

 

Manual arm . Standard Y
.
 Cartrige fixings 

 

Supplied complete with Cut 0111 template• D.C. 

 

Operation 9-14v D.C. 65mA 

 

Price £36.99 -• £3.03 P&P. 

 

ADC 0.4 met. cartridge for above Price 14.99 ea. 

 

PIEZO ELECTRIC TWEETERS MOTOROLA 

 

Join the Piecetevolution The low dynamic maw (no vote° COil) of a Preici tweeter pre:40.S an 

 

'unproved transient response with a lower distortion level than ordina.y dynamic ivveeters AS ii 

 

t:rroNover is not required these units can be added to existing speaker systems of up to 100 watts 

 

(more if 2 put in series) FREE EXPLANATORY LEAFLETS SUPPUED WITH EACH TWEETER. 

 

TYPE •A• )t.SN2036A) 3' round with protective Wire 

 

mesh. Ideal for bixiksheil and medium sized Hi-fi 

 

Speakers. Price £4.90 each • 40p P8‘P. • 

 

TYPE 'B' (ESN1005A) e.'," super horn. For general 

 

purpose speakers, disco and P.A. systems etc Price 

 

£S.99 each , 40P P&P. 

 

TYPE 'C' fKSN6016Al :^. 5" wide dinPersmn 

 

Istmo . For quality Hi•fi systems and quality discos etc. 

 

Price £6.99 each -.- 40p P&P 

 

TYPE 'D' (KSN1025A) 2
-
 8' wide 

dispersionhorn. Upper frequency response retained extending 

 

TYP! I down to mid range (25Hz). Suitable for high quality 

 

- 40p P&P 

 

Hi-lu systems and quality discos Price £9.99 each 

 

TYPE 'E' (KSN1038A) 3;,
'
‘" horn tweeter with 

 

attractive silver finish trim Suitable for Hi-fi monitor 

 

systems etc Price £5.99 each - 40o P&P. 

 

LEVEL CONTROL Combines on a recessed mount-

ing plate, level control and cabinet input lack socket 

 

85 85 mm. Price £3.99 r 40p P&P 

 

 4 

 

Ir 1 K-WATT 

 

SLIDE DIMMER 

 

• Control loarks up 

 

to 1Kw 

 

* Compact Size 

 

4+%
-
 «. 1".'2" 

 

• Easy snap in fix-

ing thrruugh panel/ 

 

cabinet cut Out 

 

* Insulated plastiC 

 

case 

 

• Full wave con-
trol using 8 amp 

 

true 

 

* Conforms to 

 

95800 

 

* Suitable fur both resist-
ance and inductive loads. In 

 

numerable applications in 

 

industry, the horno'and 

 

disco's. theatres etc. 

 

PRICE £13.99 - 75p P&
A

P 
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STEREO DISCO MIXER 

 

STEREO DISCO MIXER with 2' 5 band L & 

 

R graphic equalisers and twin 10 segment 

 

LEO. Vu•Meters Many outstanding features 

 

5 Inputs with individual failerS providing a 

 

useful combination of the following:-
3 Turntables (May). 3 Mies, 4 Line plus Mc 

 

with talk over switch. Headphone Monitor 

 

Pan Pot. L. & R. Master Output controls Out 

 

put 775mV. Size 360 X 280 x 90mm . 

 

Price £1 34.99 £3.00 P&P 

 

"WPM 

 

rig 4/ 4/ 4/ Jar 

 

410 

 

B. K. ELECTRONICS 

 

4 

 

st. 

 

UNIT 5, COMET WAY, SOUTHEND
-ON-SEA, 

 

ESSEX, 5S2 6TR TEL: 0702-527572 

 

4 
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