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COVENTRY CV3 2SF
Tel: 01203 650702
Fax: 01203 650773
ITARIN  moblle: 0860 400683

{Premises situated close to Eastern-by-pass in Coventry with easy access
to M1, M6, M40, M42, M45 and M69)

Bechman 9020 ~ 20MH 7 ~ Dual Channel - L1150
Cossor 3102 = 60MHz Dual Channe: . A2%0
Gould 08 245A/250/255300/3000/335 174000 from £125
Hameg 203/203-§ ~ 20MHz = Dusi Charel.. from £150
Hewiatt Packard 180A/180C/181AN82C. from £200
Hewier Packard 1740A, 17414, 17444, 100RHz dual ch -rom (350
Hewtett Packard 541000 ~ 1GMHz E2995
HABCN YE50F ~ 60MM2 Dual Channel £3%0
MHschi VHNN”?NVWNJWNSSDBNOGN Arom 125
Intron 2020 — 2001 Storage (NEW) £850
Iwatsu SS STIOSS = 202 e . _trom €125
Kinusii COS 8100 — 100MMz. 5 Chanoel, 12 Trace SO
Kikusui $100 ~ mnuuﬂm ég“‘!ms (}!\‘ﬂ .mso[ =]
uro = MSC 1 louoo L
:l.cvo‘.! 310-LF.D8O. wth D.g: £550
Nicolet 3081 ~LE DS O —.£900

Lecroy 94504 - MIGJWI DSO.2¢n.
Philips PM JZ1VPM 3212PM 3I214PM I21T/PW 3234PM 1240PM IZAIPM NELPW m'f
PM J262/PMt 3263/PM 3540 from £12%

Phitips PM 3295A = 400MHz Dusl Channel L1750
Philips PM 3338 — 50 MHz/20My's D.S,0. 2¢ch £1500
Philips PM 3058 — 50 MHz DUAL Timebase . £450
Textroni 434 ~ 25MHz - 2 Channe! Anaiogue Storage £250
Toktronix 454 ~ 150MHY - 2 Charnel X400
Tokironix 468 - 100MHz D §.0.. .£750
Textronix TDS 520 - 500 MheS00Me/s D.5.0. 2 On. L4000

Tektronix 2213 - 80MHz Dual Channe! 428

Tektronix 2221 — 100MHz Drgtal Slougn 2 Channel £17%0
Tektronix 2221 = 60MMZ Digstal S1orage 2 Channel £1500
Tektronix 2238 = 50MH; Dual race £450
Tektronix 2235 — 100MMZ Dual race £800
Tokironiz 2335 ~ Dual trace 100MHZ (porabie) €730
Tektronix 2228 ~ SOMHZ dual ¢h . _ 450
Tokironix 2440 — 300 MH2/500 Mes D S O, 2 Oh. 134230
Toktronix 455 ~ 50MH2 Dusl Channet £350
Toktronix 484/466 ~ 100MHz An storage om £35%0
Telronix 485/4658 — 100MHz dual ch —drom
Tektronix 47S/47SA — 200MHz/250MHz Dual Channel rom £A7S
Tektronin 485 — JSOMMY — 2 channe:.

Toktronix 5403 - 80MHZ — 2 or 4 Channel, trom 1250
Tekironix 7313, 7603, 7613, 7823, 7632, 100MH2 4 ¢h, from £300
Tektronix TT04 — 2500z 4 ch trom {650
Tekironix 7904 — S00MHz _ rom £850
Toktronia 7934 — SOOMMZ with s1crage . <erern 3OO £1000
Tric CS-1022 — 20MH2 ~ Dual Channet fn2s

Other Bcopet availabie to0
SPECIAL OFFER
HITACHI ¥212 = 20MHZ DUAL TRACE L1800
HITACH! Y222 ~ 20 MHZ [XJAL TRACE + ALTERNATE MAGNIFY £200

Adventest 4131 — 10KH? - 3 56M2 (GPLB.) F4500
Advantest 41338 ~ 10KHz - 20GM2 (eocm with exte:nal mners) « Ext Keyboard. L7250
Ando AC8211 — Spectrum Analyses 1 TOHr . £2950
Avcom PSASS S - 1000MH? - porLabie. £1500
EstonvAitech 787 - 10KHz - 22GiHz. £27%0
Hewlett Pachard 3580A « SHz-S0MH2 . 1995
Hewle!! Packard 1827 wan 8559A (10MHz = 2% B e bl
Hewlett Pachard 358014 - Anatyses = L1000
Hewlet Packard 1417 + 85528 « BS5SA — (YOMHZ ~ 18GHz) eees £1600
Hewlet! Packard 156824 Dual Channel -2 .£7500
Hewlett Packard BS05SA ~ Networh Anabysar - 13000z —, i
Hewlett Pachard BSIA + 85588 - 0.1 10 15000+, £3230
Hewiatt Packard 1827 « 85588 ~ 0.1 10 1500MHY x2780
Hewlet! Packard 87S4A ~ Network Analyser 4-1300MH2 . .E2000
Hewiett Packard 8591 (MP - 18) - 9KH2 - 1 BGHZ (calbraad) 18500
Marcons 2370 - 1100,

Marcom 2371 - J0KH2 — 200002 . 125
Meguro MSA 4901 - 1.2000Hz (AS NEW) Fmr————— L9995
Meguro MSA 4812 - 1.1GHz (AS NEW) 13000
Poirad 641-1 - 10MH2 - 18GH2 £1500
Ronce & Schwerz - SWOB 5 Polysop 0.1 — 1300684z E1800
Tahada Riken 4132 ~ 1.0GHz Spectrum Anardsr 12500
Toktronix 7L18 with mamntrame (1 5-80GHZ with externai mon) £2000

Adret 7404 — 100KHT — 1M20MH2 Synihesned Sonal Generator L2000
ANRITSU ME 4628 DF/3 Tranemsson Analyser £3000
Danbridge JPI0A — 30KV insulaton leec e £1500
Anritsu 24 Puise Panern Geoerator £1500
Dranetz 626 — AC/OC - Multfunchon Anahrser L3880
EIP 321 - Frequency counter 18GHz L£700
EIP 543 ~ Fraquency counte: 10GHz 1500
EIP S45A — Frequency courtter 18GHE 500
EIP 878 - Fraquency 18GH2. £1750
Farnell APT0-30 Power {0-TOWI0A) Auic ] £75%0
Farnell TSV-70 MKl Power (?(W !-Aa 35Y - 10A) £200
Farnall DSG-1 Synthetsed £128
Farnell ESG-1000 Synthewsed S‘ww G«wmkx 1GH7 (a8 new). 11850
Flure S100A ~ Canbrator

Flure S1008 - Casbrator £3500
Gigatronics 8541 — Unrversal Power Metd? S—— L ]
Gulidiing 9152 - T12 Banery Stwndard Cet £550
Hewiett Packard 333A — Drstortion Anatyser £300
Hewlet! Packard 3314A - Function Generator. £212%0

Hewieft Packard 3336C - Syntnesised Signes Genoraro (10Hz - 2MHZ)_ £9000
Hewiett Packard 3437A Systern voltmetes £

Hewiott Packerd H56A Dsgrial voltrioter 850
Hewiett Packard 34384 Dugtal £200
Hewiett Packard 35600A Dual Ch. "\(Sq\al e LITSO
Hewiern Pachard 3711 ADTI2ANTHI BVITH38 Macrowave ut Anatyser 12250
Hewietl Packard 37784 - PCM Termanal Tes! Set . . EPOA

..............I\ 500

Hewiett Packard 3325A - 210z sm&m Gen
Hewiett Packard J488A -« HP - 1B control und (vanous Plug-ns avaiabee)
Hewiett Packard 334A - Distorbon Anahyse

Hewiett Packard 34584 0% Dt MW(M

Hewlet! Packard J47BA - Mufmeter (5% &qn . nr- 18.

Hewiett Pachard 3778A ~ PCM Termenal Tast

Hewlett Pachard I779AI779C ~ annry Mux Arm

Hewieil Packard 4364 «» Sansor

Hew'ett Packard 42754 = LCR Meter (Ml Frequency)

Hewiel! Packerd 43384 — Maor Tater (As New) .

Howiett Packard 43424 Q' Matar

Hewiett Packard 4952A - Protocol M‘.’ {with nterfaces)

Hewtett Pachard 49534 - Protocoi

Hewlett Packard 432A — Power Meler (with n&\ Sendor).

Hewiett Pachard 4354 0f B Power Meter (with B481A4/B484A) . Arom {750
Hewiett Packard 42718 — LG R. Meter (Digiad) £900
Hewlett Pachard 4278A - 1MH2/1MHz Capacitance Meter £37%
Hewlett Packard 4279A - 1MH2 C-V Meter 8500
Mewief! Packard 49484 — (TIMS) Tiansmission mosrment MSel ... oo £2000
Haewiett Pachard 49724 —- Lan PrWool £2000
Hewlett Packard 54204 Dmu - £350
Hewiett Pachard 5335A - m:eﬂofmm Systerns Counter. £800
Hewlett Packard 53144 — (NEW) 1 Unrvecsal Countee 1250
Hewiel! Packard 5183 - Wavelorm Recorder £2250
Hawiett Packard 5238A Frequency Counrted 100MHZ .
Hewieft Pachard 53704 - 1002 Urwond m..m £450
Hewlel! Packard 5384, 22% MH2 F 950
Hawlett Pachard SMSA Fraguency Coumu 10Hz - mmn OPTS 001003004008, . £99
Hewlell Packard 80314 - 1000W Autorangng p.a.u (20v - 1204}, £15%0
Hawiet! Packard 8034 ~ 80V ~ 10A Sysierm Power Supoly .£1500
Hewiett Packard 8253A Power Supply 20% ~ 3A Twn 200
Hewiett Pachard §25SA Power supply I-OV L“T"! £200
Hawlell Packard 62688 Powe: Supply 20
Hewlett Packard 82718 Powe: lwpgl (o]
Hewiell Pockard 80344 ~ 0-60V - 1 thmps.u £1500
Hawiett Pachard 74TSA — 8 Pen Piofier 250
Hewlett Packard 7SS0A — 8 Pen Poner AVAL a0
HEWLETT PACKARD 62618

Power Supply 20V-504 [450 Discount for Quantities
Hawiett Pachard 83498 - Mcrowsve S-080 Band -£3500
Hewiett Pachard B35SSA -~ Milmeior — Wive 10U 13-50GH 4230
Hewlef! Packard B01SA -- SOMMHZ Puise Generalor £r50
Hawiett Pachard BA05A — Vector VORmate: £500
Hewiett Pachard 81854 Mm&- 1650
Fwiett Pachard 83508 - Sweep m ﬁun»h- avaiable) exira ... L2650
Hawiatt Pachard 81524 ~ Opbon Average Powe: £1250
Hewieti Pachard 81588 Opu:ulmlwsnoml) £1100
Hewiett Pachard 8180A ~ Data Generator £1500
Hewlett Pachard 81824 - Dala Analyser £1500
Hewietl Packard 838544 — memusmwu -£3500
Hewlott Packard 8684A 8.4GHY to 12 SGMz _ L2750
Hewiett Pachard 8420C Sweep caclaior .trom £250
Hewiett Pachard BE56B — Synthessed Signal Gengralir £2980
Hewlet! Packard 8750A Siorage nofmuskeer £375
Hewiett Pachard 87584 - Natwork L2000
Hewlett Packard B903A - Audio Anabyser (20Hz - 100KHE) £2600
Hewiett Pachard B958A — Coliuisr Rado Intertacs .£2000
Howtatt Packard 8001A — MoaUARRon Analyser . .£3400
Hewiet! Pachard 88204 ~ AF Comme Test Sel _£8000
Hewiett Pacikard PIBZA Vanabie Anenuston .£2%0
Hawlett Packard 16300 - L Araiyser (43 Channets) e S50
Hewiett Packard 16500A ~ Fited with 18510A/1858 15A/18530A/1853 14 ~ Logie Anatyser £4000
Hewiatt Packard 117298 — Carwe Nose Tet Sat £2000
Krohn-Hite 2200 Linl og Sweep Goneralor £995
Krohn-Hita 40244 ot L250
Krohn-Hite 5200 Sweep. Funcion Generator £350
Krohn-Hite 8500 Phase Mete: . _£250
Marconi 2019 — BOKHZ ~ 1040MHZ Synthessed S, Gan 1850
Marconi 20194 — BOKHz + 1040MH2 — 8 Signal Genseator £1950
Marcon 2022A - 10KHz = 1GH2 AMFM Signal Generator 12000
Marconi 24324 S00MMHz freq mater £200
Marcon 2610 - True AMS Voitmeter. f£es0
Marcont 2071 Data Comme Anahyse: -..11000
Marconi 2955 — Rago Comma Test Sey -£3000
Marconi 2950A — Rado Comms Test Set win Tellulsr Adapior. — )
Marcont 6960 ~ Powat Meter & from £950
Marconi 8980A — Powe: Meter & Sensor Irom 1050
Philips PM S1674Hz functon 5D L4800
Philips 5180 LF. S £800
Philips PMS51¢ -?v Paftern &uw £380
Philips PMSSST — Vaciorncope. £500
Philips PM5718 -SOMHz Puise Generator. £525
Philips PMSS52Z — 1 5GM2 mwm High Resolution TumerCourted . ~£900
Philips PMEST70 - 120MM? Resohson Counter £350
Philips PMSS73 — 1200MH: Resohston Univerial Counter . £430
Prema 4000 - & % Digt vmmorof(NEwy -£450
Racal 1992 — 1 JGMHz Frequency - £800
Racal Dana 9081/9082 Syrth wg gen mum .. lrom €500
Aace! Dana 9084 Synth w'.aﬂ YO‘WZ £450
Racal Dans 9303 RF Level o0 & -..F650
Aacsi Dana 9917 UHF requency meter mm; £178
Racal Dana 93024 A/F multrvoltmeter (New vrsion £378
Racal Dana 9082 Synthes:sed amim g { ) ~-£500
Racal 93014 - True RMS RF ann::‘ — ]
Rohde & Schwary LFM2 - 60MH2 Group Dd.y Snop Gen, £18600
Rohde & Schwarz SMFP? - 1GHz Rado Trast
Rohde & Schwarz UPSF2 - Video Nose Wer {1400
Rohde & Schwarz URE — RMS Volimeter g:ix-?ﬁlﬂﬂ 500
Rohde & Schwar? Scud Raco Cooe Test c £300
Rohde & Schwarz SUF 2 Nose Generator £300
Aochde & Schwarz SMDU — 15MHz 10 S25MrHZ Sional Gen (FIMF & AM).
Schafine: NSG 203A Ling vorage Vanaton Sumulalor L9580
Schatingr NSG 2224 interference Ssmulptor +--£850
Schaitner HSG 223 interterence Generator -.£850
Schaftner WSG 431 Elecirostatic Duscharges Sevalgtor, £12%0
Schiumberger 4923 Rado Code Tast Se1, 950
Schiumberges 4031 - 1GHz Rado Commy Test Set. .£8500
Seniumberger 2720 1250MM; Frequency Countee .£500
Sehium TOBTOSS/TOTS Mustrmetors Arom £350
Solartron 1230 - F Response - L2500
Siantord Research 340 — 15MHz Synthesssd Funcaon {NEW) and arbarary
wavelorm 810 S—— )¢
Systron Donner 8030 ~ Microwave Frequency Counter (28 SGMz)
Teiequipment CT71 Curve Tracer -£250
Tektromia TMS003 « AFG 5101 Arbitrary Function Gen. 21750
Teitronix 1240 L Anatyser . _£500
Tektroniz DAS91 - Senes Logc Anahysst £500
Textronia - W many availabie such as SC504. SW503 S0502.
PGS08. FGS04. FGS0J. TG501. TREIA ¢ many mone . —_— FPOA
Teldronia §77 Curve Tracer e £1150
Toutroniz AMSOY + TMSOT + P8302 — Current Probe Ampifier. L9995
Toktronix PGS08 + TGS01 » SG503 « TMSO3 - Oscrhoscope Cakbrator £199%
Toktroniz AASO0T & TMSO008 MF — Programmabie Distorson Anatyses £2500
Toutroniz §77 - Curve Tracer el 1150
Thme 3811 Programmadke Resistance e £ 500
Timve 3814 Calitr stor trs0
Tw-m??ﬁownm‘wm tunonGon(AS NEW). £
Vaihalla S ific - 2724 Pr tance Swundard £POA
Wandel & Goftermann PCM4 [+ optons) £9950
Wayne Kerr 4225 - LCR 1800
Wayne Kerr 6425 — Procrwon 278
Wayne Kerr 8905 - Pracison LCA Meter £850
Wavetek 171 - Synthetised Function Gendator, . £2%0
Wavetes 1728 Programmable Sig Source (0.0001Hz ~ 130Hz) . PO.A
Wavetek 184 - Sweep Gererator — SMiHZ .[280
Wavetek 3010 - 1-1GHz Signal Genesator £1250
Wiltron 66208 - Programmabie Sweep ('Walot (3.6 - 8 50M1) £850

MANY MORE ITEMS AVAILABLE

SEND LARGE S.AE. FOR LIST OF EQUIPMENT

ALL EQUIPMENT IS USED -
WITH 30 DAYS GUARANTEE.

PLEASE CHECK FOR AVAILABILITY BEFCRE
ORDERING - CARRIAGE & VAT TO BE ADDED
TO ALL GOOCDS
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News

ETI PCB Service
PCB foils

Round the Corner

Book Reviews 11

ETl reads An Introduction-to Robotics by Harprit Sandhu and A Practical Introduction
10 Surface Mount Devices by Bill Mooney.

Diglital Photography-Coming of Age ? 12

Base-level digital cameras are now within the price range of the keen family
photographer. It may not be long before digital is more convenient than film. Douglas
Clarkeson argues that the key weapon of digital is its computer connections and the
control it hands over the photographers.

4-Go Rocket Launcher 23

For the more ambitious rocket modetier, this launch controller by Robin Abbott works
with popular rocket Kits to fire four rockets simuitaneously; or rockets in sequence, or
automatic finng at one second intervals or after a traditional 10 second count down.

GCSE Grounding: High-Low Timer Module 39

Electronic modules by Terry Balbirnie for students and hobbyists at GCSE Technology
level. This month: an adjustable two-position delayed timer, All the modules may be
used as they stand, or modified to your own application

Computer-Controlled Christmas Light Show 43

This programmable light sequencer control board with a star-shaped LED illurmnination
by Pei An is driven from a PC Centronics port connected by a printer cable to produce
light patterns chosen by you, or even selected by the computer.

The Mighty Midget 51
This little device for repair and development of audio equipment is Bob Noyes' method
of getting an audible indication for audio signal tracing as well as a meter reading.

A High Performance Medium Wave Receiver-Part 2 57

Raymond Haigh's receiver design for the serous Medium Wave listener and DX
enthusiast has extra front-end selectivity to narrow down the bandwidth of frequencies
accepted, improve signal-to-noise ratios and help prevent weak signals being
swamped by strong ones.

Fast Fivers 7 - Animated starburst 63

This ‘light'weight display by Owen Bishop can decorated in any way you like, and
hung in a window or on a Christmas tree. This is a little more ambitious than most of
the “Fast Fivers” - good for a dark winter evening messing about with giitter and LEDs.
Get the kids to heip.

64
68, 70
74




DIGITAL MULTIMETE

[T Giizat0 DIGHAL MULTRETER — |

+ 38 LCD GISPLAY
+ HEKGHT 12rmem

* MAX READING 1999

* MV NOICATION FOR ruGM VOLTAGE

© SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

¢ ALL RANGES OVERLOAD PROTECTED

* 10A DC CURRENT TEST,

* DC YOLTAGE 2v/20VW/2000/S00V

* AC VOLTAGE 200/500V7

* DG CURRENT 200mA.

* RESISTANCE i) /20kit 200k) /200

* SUPPLIED WITM TEST PROBES

ORDER CODE: CM2300

PRICE: 975p

+ MAXISUM READING 1000

+ 104 DG CURRENT TEST

+ DC VOLTAGE 200mv12V720v/200V/ 1000V

+ AC VOLATE 200750V,

+ DC CURRENT 0 2mAZ00mA/20mA oA

¢ RESISTANCE 20052 /2K5) /20K F200%0 200
+ SUPPLIED WITH TEST PROBES

* TEMPERATURE MEASUREMENT

+ CONTINUITY TEST

+ DIODE TEST & CONTINUITY CHECK

+ ALL RANGES OVERLDAD PROTECTED
ORDER CODE: CM2400T

PRICE: 1450p

FEATURES

* 38 LCD DISPLAY

o COMPACT ANO LIGHTWEIGHT POCKET SIZE

o MAXIMUM READING 1000

* DC CURRENT T RESISTANCE OVERLOAD
PROTECTED

OPERATION

* SUPPLIED N WALLET WITH TEST PROBES
* DC VOLTAGE 2V/20V/Z00V/S00V

+ AC VOLTAGE 200V/S00V

« DC CURRENT 200mA

* RESISTANCE 200 /20%5 /200K6E WG
ORDER CODE: CM2900

PRICE1150p

« SLIDE SWITCHES FOR FUNCTION AND RANGE

FEATURES

* LAAGE LCD OISPLAY

= HEIGHT 18mm

* MASIMUM READING 1999 « UNIT

* SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

+ AUTO POWER OFF (APPROX 15 min)

+ OMODE TEST FUNCTION

= ALL RANGES OVES OAl PROTECTED

* SUPPLIED WiTH TEST PROBES

+ OC VOLTAGE: 200mV r2v/20v/2000
700V ACCURACY 20 &%

+ AC VOLTAGE: 200mv/IN/20V/200N/TO0V

= DC CURRENT A: 200uA/20MmA200MmA2A/20A

- AC CURRENT A: 200uA20rA 200024204

« AESISTANCE | 20002y 200k V2MOY20MY

ORDER CODE: CM3900A
PRICE: 2900p

FEATUES

+ TEMPERATURE MEASUSEMENT

* OIOOE B TRANSISTOR MFE TEST

* LARGE LCD DISPLAY

» HEIGHT 18mm

+ MAXIMUM READING 1999 + UNIT

* SINGLE MANUAL ROTARY SWITCH FOR
FUMCTION AND RANGE OPERATION

« AUTO POWER OFF (APPROX 14 muns)

* DMODE TESWT FUNCTION

* ALL RANGES OVEALOAD PROTEC TED

SUPPUIED WiTH TEST PROBES

OC VOLTAGE: 200mv/2N/200 200V

1000V ACCURACY 10 5%

o AC VOLTAGE 200my/2v/atvaony by

o DC CLURRENT 2mar20mA/200maA/ 204

» AC CURRENT A 200MA/20A

* RESISTANCE : 2000LV2KLY200M VY 20MOY
20000

o CAPACITANCE: 2nF 200K 2000F 72uF20uF

ORDER CODE: .CM3920
PRICE: 4100p

FEATURES

« 378 LCD DISPLAY WITH DECIMAL PONT

* 33 SEGMENT BARGRAPH DXSPLAY

* OVERRANGE WNOICATION

* ROTARY SWITCH FOR FUNCTION
SELECTION

* AUTO POWER OFF (APPROX 15 mans)

* AUTO POLARITY WITH IMDICATION

» DIODE TEST & CONTINUTY TEST WITH

BUZTER

ALL RANGES OVERLOAD PROTECTED

LOW BATTERY INDICATION

+ SUPPLIED WATW TEST PROBES

* OC VOLTAGE. 320mV/3 2V/32V/ 320V 000V

+ AC VOLTAGE X20mVva) ZVIZV/AZOVeN0Y

* OC CURRENT & 32064 T200uAZMA!
320mA/ 104

o AC CURRENT A X20uA/3200uh I2mA
J20rA 104

* RESISTANCE. T20LY3 KLYV I20N0Y

20N
ORDER CODE; CM2700

PRICE: 4050p

FEATURES

= 15 LOD DISPLAY

= HEIGHT 18mm

= MAXMIUM READING 1300

= MEASURSNG FROM 1pF + 20000uF

+ SINGLE MANUAL ROTARY SWITCH FOR
FUNCTION AND RANGE OPERATION

* ZERO ADNUST NO8

ORDER CODE: CM3230
PRICE: 3950p

rammed Universal Remote Control

A single remote control to
operate Television, Videos
and Satellite Receivers, Plus
Augxilary Options!!

+ Replaces up to 8 remotes
with one

= Simple 4 digit setup routine
+ Controls 1000’s of models

» Teletext functions with
Fastext

» Clear (large key) layout
*Code Search Facility
« Stylish and easy to operate

¢ Replace broken or lost
remotes

« Original Remote note
required

GRANDATA LTD

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,

SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND HA9 CHB
Telephone: 0181-900 2329 Fax: 0181-903 6126
OPEN Monday to Saturday.
Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
Plpase send €1 P&P and VAT at 17 5%. Govt, Colleges. #ic.

Orders accepted Please allow 7 days for delivery. Prices quoted are subject
to stock availabllity and may be changed withoul notice.

TV angd videc parts sold are replacement parts.

Access & Visa Card accepted
WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION
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SATELLITE POWER SUPPLY REPAIR KITS

I !ATGGO I SATPSUZ | 5500 EARLY PSU WITH ADJ SATPSU12 EPRENSON TYPE PSU CONLY | SATPSUiSI
, SR7700, SR8700 SATPSU13
g | SATPSU2 l

SRO510, SRD520, SRD540. SRD550 ATPSU.

SRDR45 . SATPSU1

SRD500 SATPSU4 AV SATPSU2

SRX320, SAX340, SRX345. SRX350 | SATPSUS RDE4 SATPSU11 AT 1500 SATPSU2

SRX100 SATPSU6

SRD600 SATPSU14

SAT250, SR850, SRD700, SRD9S0, | SATPSU16 SR5700 SATPSU12 800, PRD9S00, PSRE00. PSRI00 | SATPSU1

SRX1002, SRX2001, SRX301, BMRDY20, SS9000, $S9010, $S59200, | SATPSU2

SRX501, SRX502 [5S0210, S59220

SRD2000 SATPSU18 700 N {TPSU1 ] 0100, D150, SATPSU6E
MSS100 SATPSUSB
IAPOLLO, MSS200, MSS300 SATPSU9

SATPSU1Q

ﬁ JSS500, MSS1000
§VS300 SATPSU17| TR SATPSU1L

IRD200, FIRD3000 SATPSU2

TUB02/05M SATPSU1

iRD 150 SATPSU12 H TUSO1 SATPSUZ
IRD15S SATPSU19 SATPSU1

SATPSU2

E—— P ——— e
Al U RE250S, SRE350S, SRE450S SATPSU2

U1

SATPSU11
SATPSU1Z
SATPSU13 3125p |SATPSU18
SATPSU14 :nasp SATPSU19
SATPSU15
PACE SATELLITE TUNERS PACE SWITCH MODE TRANSFORMERS
PRDB00. MS5200 (2GHZ) (221-2077062) TUNERO1 [ 1850p !
PRD900, MSS500. MSS1000 (2Ghz) {221-2177012) | TUNER02 | 1650p PACEPRD800. PRDI00 | PRDBOC | 550p

SATMETER

THE SATMETER IS A PROFESSIONAL PORTABLE SATELLITE STRNGTH METER DESIGNED FOR THE INSTALLATION AND MAINTENANCE OF SATELLITE
TV SYSTEMS. THE SATMETER CAN BE USED AS STAND ALONE METER WITH POWERING THE LNB AS WELL AS IN LOOP. THROUGH OPERATION WITH
SATELLITE RX POWERING THE LNB.

ACOUSTICAL SIGNAL: ON SIGNAL STRENGTH LED INDICATOR: VERTICALUHORIZONTAL  FREQUENCY RANGE: 900 TO 2050 MHZ
INPUT IMPEDENENCE: 7§ Ohm POWER AMPLIFIER; 18 0B DETECTION RANGE: -60 TO -10 DBM
MAX_INPUT SIGNAL: -10 DBM !
ORDER CODE: TOOL 22 PRICE: 85Q0p
SATELLITE LNB’S

Canwadmkﬁummsatmﬂ?“?ﬂi?-!zm&u » mmmm»vmm
Cambnage AE2 VAES Singie O/P Swictung LNB 1 0dB Standard Grundg Super Unfversal ‘Anig’ 10.7-12.75 GMHz 0 848
Cambrage AE 1VAES Singia O/P Swiching LNB 1 0dB Enhanced Grundig Uneversal ‘Anis’ 10.7-12.75 GHz 1.0dB

Cambndge AEZVAE 12 0 838 Enhanced 10.7-11 BGHr Gold Rangs Cambnage AE1 Twin O/FP HeV Both Standar
Cambridge AEB Dual O/P K-V Separate Enhanced

CERAMIC PLUG TOP

100mA FUSE36 FUSES7 H0P 3A FUSE33 100p
160mA FUSEO1 750 FUSE1? 60p 5A FUSE34 100p
250mA FUSEO2 750 FUSE18 60p 13A FUSE35 100p
315mA FUSEO3 750 FUSE19 60p
400mA FUSED4 750 FUSE20 60p 20mm CERAMIC TIME LAG
500mA FUSEOS 75p FUSE21 60p
630mA FUSE06 75p FUSE22 80p 6 3A 3 FUSE38 100p
800MA FUSEO7 60p FUSE23 60p 8A FUSE29 100p
1A FUSE08 60p FUSE24 80p 10A FUSE40 100p
1.25A FUSEO9 60p FUSE2s 60p 3.15A FUSEA41 85p
1.6A FUSE10 60p FUSE26 80p 44 FUSE42 8sp
2A FUSE1 50p FUSE27 80p 5A FUSE43 8Sp
25A FUSE12 50p FUSE28 60p
3.15A FUSE13 55p FUSE29 50p 38mm CERAMIC TIME LAG
aA FUSE 14 56p FUSE30 50p
5A FUSE15 60p FUSE31 50p [ 10a FUSE48 B15P
6.3A FUSE16 60p FUSE32 50p

NB 32mm CERAMIC SLOW BLOW

ALL FUSES ARE MADE IN THE UK AND FULLY MEET FUSE44

BS4265 & BS1362 SAFETY STANDARDS AND SHOULD NOT e =
BE COMPARED WITH CHEAP IMPORTED TYPES. FUSE4? 210p

**ALL THE ABOVE PRICES ARE FOR PACKS OF 10 FUSES**




TRANSISTORS

L 0 0le 13p =3
SOCKETS 2400 Qp o
Top 2400 1% 0p
s - 4 TS0p "p o
PN ™o 00 1» &0p
18 PiN 1600 | s082 13 e
18 Py 90p 220p | s0ms p 1op
20 PN 340p | 408 g 20
22 Pin 80 270p | a0me 5 2850
24 PN 280 wop | 0w 10 20p
28 Py I’ 4a0p | s094 adp &op
a0 PN T 5o 0p | 4094 s8p 0
180p ss0p | soee S0p 75p
ZENER B8RezD v 100p sonp | sow 2p =
DWODES 2000 To0p | 4501 F T
BRSAD 3rp | 17088 200p | a7rss actp | asce Mp | Tar <p
400m WATT 2A/M00V 11w 200p 8T 950 4504 e 78181 o
2v? TO 3V sP | BASSD A% [ 1S/m0M 200 | 8728 nop | 4508 80p ] Taras T0p
13 waTT | 2am00v 15/88H 2300 4508 sag | 7e187 450
N7 TO 30V 9 1 bassD adp | SG 264 800¢: CMOS It 4507 Mp | Tareo 50p
2AM00V SG6Y S00p 4508 87p
YOLTAGE sAxX 4% 4000 1p | es10 X TAHC SERIES
REGULATORS 2A200M COMPUTER IC's 4001 1 | a0 30p

BAM 4% 4002 1 | 4512 dp | raMCOd 14p
7808 P | 2a400v ZBOACPY 1000 | 4008 g | 4514 650 | rercos e
7806 20 | B 4p | ZBOADMA 07 1ip | e518 6so | recio 200
7808 220 | 2am00v ZBOACTC Wop | 4008 20p | 4816 Mo | TenC1H 1dp
7812 2p | pre2 oy | Z00ASIC- 1 2w | L0 21p | 4507 100p | 74MC14 0
(7015 2P | Sa200v 2 2wp ] 1 | 45 e | remcao 19p
7818 =p | sass rap | 7107 asp | sov2 13 | a%re 20 | TanC2y 20p
7824 25p | easov 75110 e | 013 1w | 4520 My | 7eHCS1 20p
79058 26p | BA2SY 1wop | 73113 100p [ sote 2p | W 8o | TAHCT3 200
7906 0P} 254100V 5122 e | sore 180 | asze Mg | TaHCr4 2p
7008 P § eros2 1w | TSIS4 W00p | 408 Wp | em27 41p | raeCre 200
7092 WP | aA200v 75162 019 p | as2e Mp | renCrT 3%
ro1s 0P | bagss 18 | 75182 odp | axo p | a5 850 | TaHCHS 3%
718 P | 2sas00v %18 4021 Mo | asa2 a8p | TarCae 200
Pa24 P | BR214S 200p | 78198 wsp | sn22 Mp | 4883 1400 | reHCrO7 280
reLos 2P 214 180p | so23 1 | 4588 200 | reeCrd o
T8L08 248 | pr2S8 240p 2009 e nd 2% | 5% o | TS i
T8 12 2P | 2samoov o | a02s 120 | ss87 140p | T4HCI28 o
oY% 249 | BRISY e | 2n6 1wo0p | aoze sop | a5 60p | reMCiz2 3%
78 18 24p | vnoov Fiz.] 2000 | w27 18p | 4584 ap | raecra %
70124 24r | srsz 2000 | z7Ra 20p | sc2e 2p | as8s 40p | TamCI3? Sép
[ 794 05 WP | VR0V Zred 1500 | w2 Mp | «100 120p | TAMCIM %
7908 | enoss zup | 27084 2000 | «00 17 | 018 10 | TeHC14? azp
7oL 12 P | mvieoov 7128 sop | eca2 s2p | 40108 Wy | reMC18 v
7oL18 3P | BRYS 23 1wp | w0 60p | 40V07 50p | P4MCIS4 00
LM 309% woe | 3sveoov 27812 300p | 400 rep | 400 170p | T4HC157 Mo
LMt 7T 100 | BRIss 2000 | 4146 «@p | 02 2p | sona wop | T4MCisa Mo
LAY »op | 3sveoov 416418 sop | 403w 450 | 40180 S50 | T4HCIE0 aap
780409 C sooP | @yves wp | 418492 wp | o wp | s0te1 s5p | reHCIEY a4p
ToI2KC roor | 1800V 41256-18 80p | s041 Mp | 0174 asp | ranCre “p
so0P | 8vire wo | srzse2 e | 02 0p | w0 480 | rHCrey aap
SABOOV 41286-10 nop | 4043 e | w0 8¢ | ramCres aap
LED.S 3mm 4148412 150p | s0es Tp | s0v9d sap | ramCres Séo
TRIACS s B0p | 4046 ap | sy 120p | T4HC166 600
RED » 6204-10 210p | 4047 450 raire 3p
YELLOW o | nca0e0 60p | 622562 300p | 402 28p 74 SERIES PAMCATS mp
GREEN so | anaoov 85024 Wop | 4049 18p PAMC N0 s
TC228D e | 88CoR %30p | 40s0 200 | a0 20 | reCie 3
jsmem GAAO0V 8522 280p 4081 s P40t "% T4C190 Ap
RED Sp TICZ60 sp 8800 M 4082 ¥p 7402 180 TAMC 154 g
YELLOW 6o | saacov 802 220p | 4053 ¥Mp | 200 20p | 7anCios 480
€N 6 | nc2sso asp | se2 soop | 4084 Sxp | a0 o | ramC1 0p
12A400¢ 6808 00p | 0ss s2p | 7405 Wp | 7eHC238 550
REC TANGULAR TIC2400 tosp | 808 3000 4056 Sp 7406 0p TAHC240 48p
LEDs 18AMD0N &80 180p 4080 a0p 2407 p TANC241 ATp
TIC2530 190p a8l 34Cp 4063 52p 408 2% b 4
Smen & 2.5mm 204/400M 6821 1300 | sose p | 7409 Fp | 7aHC24 60p
o 30 | nczean e | 8840 290p | 4087 120p | 7413 Wp | T4HC245 a8p
YELLOW 8o 68438 2000 | 4088 wp | P41e asp | rancast 250
GREEN [ 6850 oop | 4088 1p | ram W | TeCs? aop
THYRISTORS 74F244 s | s070 wp | a2 Vp | TAHC2SH 2p
BOBSA 300 | sort wp | a2 20p | r4eCEmy 42p
RECTWIER 25081 20p | o086 sa0p | 4072 12 | 142t 259 | 74nC2e0 61p
WOOS 16 | JsAeov 8088 ap | swom 1 | 748 159 | 74HC283 é'p

VIDEO HEAD CLEANER 75ML SPO1 | 180p | EXCEL POLISH 80 250ML SP18 | 150p
VIDEO HEAD CLEANER 200ML sp27 | 250p | ADHESIVE 120 400ML SP19 | 190p
SWITCH CLEANER 176ML spoz2 | 180p | LABEL REMOVER 130 200ML SP20 | 240p
SUPER 40 400ML spis | 250p | REFURB 140 400ML SP21 | 240p
SILICONE GREASE 200ML sPo3 | 210p | TUBE SILICON GREASE 50 GRAMMES|SP11 | 220p
FREEZE IT 170ML SPo4 | 320p | TUBE TUBE SILICON
FREEZE IT A00ML SP16 | 600p | SEALANT WHITE 75ML sp22 | 280p
FOAM CLEANER A00ML sPos | 200p | TUBE SILICON SEALANT
ANT) STATIC 200ML spos | 1900 | CLEAR 75ML sp23 | 280p
AEROKLEANE 200ML spo7 | 2200 | TUBE HEAT SiNk COMPUND {25 GRAMMESISP12 | 150p
AERO DUSTER 150ML spos | 310p | DRIVE CLEANER 200ML SP24 | 1509
AERO DUSTER 400ML sP17 | ss0p | SCREEN CLEANER 200ML sP25 | 150p
PLASTIC SEAL 200ML spo9 | 250p | COMPUTER CARE KIT sP26 | 2100p
GLASS CLEANER 250ML SP10 | 160p | ANTI STATIC FOAM CLEANER  [400ML sP2g | 175p
COLDKLENE 250ML sP13 | 2300 | AIR DUSTER A00ML lsp2g | 450p
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKING WILL BE CHARGED AS FOLLOWS:
300P FOR 5 CANS
450p FOR MORE THAN 5 CANS

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
G R A N DA I A I I D HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE i Pms:dwm £1 P:P nr;dd:AT'M 1;':'%. Go:.'oCoﬂeqn- etc. e
L4 4 BC . Please aliow '8 for L4 . Prices quoted are sul
SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND HAS OHB “’b ,'m, availability and ,:ay be ch_:gd s ~nah, rnr—ig

Telephone: 0181-900 2329 Fax: 0181-903 6126 TV and video parts soid ate replacement parts.

e A sy g s v WE STOCK TV AND v'?ééfs‘;pi.‘a’é? .?:ggéggpr':&nsusrons AND TDA
Times: Mon-Fri 9.00-5.3C Sat 9.00-2.0C SERIES. PLEASE RING US FOR FURTHER INFORMATION,
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News...

OVERSEAS READERS

To call UK telephone numbers, replace the initial 0 with your local overseas access code plus the digits 44,

The Patent Office puts intellectual
copyright information on the Web

1 The UK Patent Office has
launched its own Web
site at
hitp:/Asww.patent. giv.uk,
i with access 1o over 400
§ pages of information
about nteflectual
property, and the
publications and senices
of the Patents Office. The
site is held on the Patent Office’s own Web server and wall be
updated on the day that news or other information amves at the
fiic

The home page offers links into sections on Copynight
Designs. Patents and Trade Marks. There are also inks 1o a
of intellectual property), contact detals, news pages. publications,
pnces and commertial search senices. Users are helped by an
Excite search engine within the site. A section on ntellectual
property tights on the Intermet s intended to be useful to thase
providing or using on-line material

Under each of the major headngs is a description of the

= - —

nature of the right descnbed, and the protection is offers, as wel
as guidance on how to acquire or assert the nghts and how,
where necessary or appropriate, to renew them

The Patent Office plans to develop interactive elements on the
site t0 enable users o gain access to forms. In the long tem,
access to the patent and trade mark databases is under
6

The site was designed by the Central Office of information to
be “styksh, easy to load and use, and full of helpful cross-
references and useful information.” Weicoming the site, minister of
state John Battie said: “... the Patent Office Web site promdes a
valuable resource and point of reference. Innovalive businesses,
university departments and schools should bookmark this site
now.” Isaac Asmov would ke the idea of bookmmarkang Intermet
sites.

The home page also provides aink 10 a us On a particular
technalogy”™. The first technology to be featured is the widget or
“demce for promoting froth”, starting with Guinness's first patent
on the subject in 1972. The site is diearty being promoted with
engneering and technology personnal in mind, aithcugh whether
the marketing focus is nght on target s open 1o debate, as
observation indicates that they tend to prefer real ale and
imported beers in chunky bottles

For more information (on the Patent Office Web site) contact
Dave Morgan, the Patent Office, tel. 01633 814703

-Lihi-P-ddodaLongRoad.Gqui-i
M_Amead»o computerand

component exhibitors, Bring and Buy, RSGB Morse
) andd refreshments. There is free car parking, with space by tt

mmﬁywqw : 'G-sUVJTei 01268 697978.

New Amateur 136 kHz Receiver Kit

Radio Spectrum group set up by

responsible for the Radiccommunications Agency, who will

Government

Minister for Science, Energy and Industry John Battle has
announced a new body. the Spectrum Management Advisory
Group (SMAG), to advise Ministers on “strategic spectrum
management issues” and play an important role in deveioping
the application of spectrum pricing.

The SMAG will initialty report to Barbara Roche, Minister

also make appointments to the committee
A summary of 60 responses to the consultative documen
“Impiementing Spectrum Pricing”, issued on May 29th this
year, is available from the Radiocommunications Agency's
library and information service (Tel. 0171 211 0500, fax 0171
211 0507), and with the responses in full from the Agency’s
Web site at htt llIIP.lI WWW.0pen.gov.l k/radiocom/

AY INAT iNul




News- T

New P3 cordless mini power tool

The new cordless powertool from Minicraft is compact ~ 3-grip position with Pen Grip for close work and

and useful for craft and household precision tasks. The  engraving, Palm Grip for sanding, cutting and carving.

Mini Power Tool can ¢ut, polish, grind, engrave and drill  and Pistol Grip for drilling. The Mini Power Tool and its

in wood, plastic, ceramics, glass and light metais, runs 25 accessories come In a sturdy plastic carrying case

at 9,500 rpm and has 25 interchangeable accessories and includes an overnight plug-in charger and 12

to do the tasks. The new model P3 can run for 35 months fuli guarantee.

minutes between recharges, considerably longer than For more information, a catalogue or list of

its MB1037 predecessor. stockists, call Minicraft on 07000 6464 27238.
Another feature of the new model is the Minicraft

Memory cards for use with digital cameras

V
capable of use In, among other things, the current digital cameras from Kodak
and Fuji, The Kodak Digital Sclence DC120 camera, the 15 M8 CompactFlash
memory card retails at £173, while for the Fuji DS-7 digital-camera it Is offering a
2 MB Solid State Floppy Disk Carg {(SSFDC) for £21. Optional PCMIA type i
1 Sin bié for
he CompactFlas Card at £17, and the adapter fo 5S 3

The Fuji DS-7 uses the new SSFDC technology, with its postage stamp-sized
cards, for data storage. The makers offer a serial tink cable to connect the
camera and a computer for transfer of the stored data. With the help of the
SSFDC adapter, it is possible to transfer data from the floppy disk card directly
without a cable, 10 a computer equipped with a PC Card type il siot. The
floppy disk cards can be inserted into the adapter and removed again while
the computer is running, as with a standard disk drive. The adapter is fully
= W
and Windows 3.1 and 3.11, Windows 95, Windows NT and 0S/2, and
supports plug and play under Windows 95 and Windows NT.

Kingston's CompactFlash memory cards, which are likewise fully
~ompatible with the hardware, software and diagnostics for the Kodak DC25
and DC 120 digital cameras, have robust design and fast data transfer rates
of up to 8 MB per second. The PC card adapters for these memory cards
permit rapid, convenient transfer of data to any computer with a PC Card
type il siot. The CompactFlash products support Dos/Windows 3.1 and
3.111, Windows 95, Windows NT and OS/2.

games consolés and portable computers, printers and scanners. b gston
also runs a free technical support hottine

T N MR ¥ o, o o 0 SR T S e
e

e

d 0 ro, tel
0 1§ d
information and a compatibilit y list for the FlashCard and digital cameras

can be obtained from Kingston Technology, Kingston Court, Brookiands

211 o L i 'y b 4 T P Wl 1 b ]
( O 3
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

S
LOUDSPEAKERS-138 INCH STEREO RACK AMPLIFIERS -l

OMP MOS-FET POWER AMPLIFIER THOUSANDS PURCHASED OMP MOS-FET POWER AMPLIFIER MODULE S aiasade AL IR L DR a0 S
HIGH POWER, TWO CHANNEL 19 INCH RACK BY PROFESSIONAL USERS Thooe modulet now pajey § corid-oifs APulsbon ige qublily, reNebilly Bnd PorGrmAncs of B realietic prms. Four

modets are aveilabie 15 sl e nesds 8 Ihe prodeteionsl snd hobby midtel L. Ndustry, LOIMIG, Inswruments) gng WF1
ot Wher comparing prices. NOTE msl all monels mohude torowdal power Supply, integral hee! S, giass fiwe P.C B ond
vy CHOWN D Dowdd § cormpalibie Y Metsc ARl MOdels & opeh BNl Shorl CIFCUR pr o0l

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

CMP/MF 100 Mos-Fet Oulpul power 110 wafts
R.M §. intc 4 ohms, Irequency response 1Mz - 100KMz
-3dB, Damping Fector > 300, Slew Rate 45V/iuS,
TH.0. typicat 0.002%, tnput Sensitivity 500mV, S.N.RL
-110 dB. Size 300 x 123 x 80mm
PRICE £40.85 + €3.530 PAP

OMP/MF 200 Mos-Fet Outpul power 200 watts
R.M S, into { ohms, irequency response 1Hz - 100K Hz
-3dB, Damping Factor 300, Slew Rsle S50V/uS,
TM.D. typical 0.001%, input Sensittvity S00mv, S.N.R
+110 dB. Size 300 x 155 & 100mm,

PRICE £84.38 + €3.00 PAP

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXFG600 (300W + 300W) MXF90O0 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO & OHMS, BOTH CHANNELS DRIVEN

FEATURES: windependent power suppiies with hwo toroidal ransiormers @ Twim LED. Yu meters &
Lovel controis o Muminated onsoll swnch ® XLA connectors * Standard 175mY inputs @ Open and shon chrcult
proot & Lokl Mos-Fats 1or sress Wee pOwer Golvery o wirtually any Load & Migh sew rale T Yery low
dhatortion W Akaminiu caset & MIFE00 & MAFI00 1an cooled with O C. 1oudspesher and harmal proteclion

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ITC.

OMP/MF 300 Mos-Fet Output power 300 wafts
A.M.S. nto 4 chms. Irequency response 1HZ - 100K H2
-3d8. Oamping Factor >300, Stew Rate 60V/uS,
T.M.D. typicat 0.001%, Input Sensitivity S00mV, S.N.R.
-110 ¢B. Size 330 x 175 & 100mm.

PRICE €81.78 + £5.00 P&P

)
MXFI00 W19 zH8Ys" (JU)D14%."
PRICES:-MXF200 €178.00 MXF400 €233.85

MXF800 £329.00 MXFS00 £4406.15
SPECIALIST CARRIER DEL. £12 50 EACH

IOMP X033 STEREO 3-WAY ACTIVE CROSS-OVER]

OMP/MF 450 Mos-Fet Culpul power 450 watls
R.M._$. into 4 ohms, requency response 1Hz - 100KH2
-348, ODamping Factor >300, Slew Rate T5V/uS,
T.M.D. typical 0.001%, input Sensitivity S00mV, S.N.R.
=110 9B, Fan Cooled, 0.C. Loudspesker Prolection, 2
Second Anti-Thump Delay. Size 385 x 210 x 10Smm
PRICE £132.85 + £5.00 PAP

OMP/MF 1000 Mos-Fet Ouiput power 1000 watts
R.M.S into 2 ohms, 725 watts A.M.S. inlo 4 ohms,
trequency response 1Mz - 100KHz -3d8, Demping
Factor >300. Siew Rate 75ViuS, TH.D. typical
0.002%, inpul Sensitivity 500mV, S N.R, -110 dB, Fan
Cooled, D.C. Loudspesker Prolection, 2 Second
Anti-Thump Delay. Size 422 x 300 & 125mm:

PRICE £258.00 + £12.00 PAP

Agvenced J-Wey Swcec Acve Cross-Over, housed i 3 19° 1 tU case. Each channel has Twee lpvel conirols
bass. mid & op.-The removabie front lascia 4Nows sccass 10 he programmabie DIL swiiches 10 sdjust the
croas-over aquency Bass-Mig 250-500/ 000k Mid-Top 1 FI/SKHa, all at 2448 per octave. Bese inver| awriches
on Gach Dass channel Nomingl TTSmY nput/oatpul. Fully compatitis with OMP rach smpither snd modisles

Price £117.44 + £8.00 P&P

ISTEREO DISCO MIXER SDJ3400S & ECHO & SOUND EFFECTSw

STEREQ DISCO MIXER with 1 1 7 band
L & R graphic squalisers with bar graph
LED Wu maters.  HANY OUTSTANDING
FRATUMS:- mnchuding Beho with repsat §
speed control, OJ Mic with (alh-over
switeh, § Channsis with ndividual laders
phus cross tade, Cue Meadphone Bonitor. B
Sound Effects. Usehd combination of 1he

HOTH WOS-FUT BODULES ARE AVAILABLE 1N TWO vERBIONS
OTAMDARD = MUY SENS SO0wY, BANO WIDTH 100K Ma.

PRC ¢ L SO T COMPATIONE) - INPUT SEnE
TT8m¥, BAND WIDTM $O0 Ne. ORDER §TANCARD OR PRE.

— o4
LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEANER
GRILLES, CROSS-OVERS AND MHIOM POWER, HIOM
FREQUENCY BULLETS AND MORNS, LARGE (A4) S.A.E.
(80p STAMPED) FOR COMPLETE LIST.

.m"m!r* “‘:"“3’ 3 McK enzie and Fane Loudapesakers are aiso availabte.
Price £144.96 + £5.00 PAP SIZE: 482 5 240  120mm P,
(PIEZO ELECTRIC TWEETERS - MOTORO ALL EMINENCE UNITS 8 OHMS IMPEDANCE

T — g ey D R A 8° 400 WATT R.M.5. MES-100 GEN. PURPOSE, LEAD GUITAR. EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 9708, PRICE €32.71 - £2.00 P4P

L e e ey I e T e e e | 107 100 WATY RM.3. MH10-400 GUITAR, YOCAL, KEYBOARD, DISCO, EXCELLENT MID,

EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWSETER. P Ils. PRBO. THiz, PRI, REEFLTO FiHz SuNSERL. FFEREE.74 + Do
107 200 WATT R.M.$. ME10-200 GUITAR, KEYS'D, DISCO, VOCAL. EXCELLENT HIGH POWER MID

TYPE 'A’ (KSN1038A) 3° round with protective wire mesh. ideal for | e FREG, §5Hz, FREOD, RESP, TO 3 5KHz, SENS 9908 PRICE €42.47 + €2.50 P&P
bookshell and medium sized HI-Fl spesiers. Price £4.90 ¢+ 30p P&P. 12" 900 WATY R.M.§. ME12-100LE GEN. PURPOSE_LEAD GUITAR. DISCO, STAGE MONITOR
TYPE B (KSN1008A) 34" super horn lor Genera) purpose speakers, | RES FREQ. 490z, FREQ. RESP. TO 0Kkz. SENS 10048, PRICE £38.84 + £3.80 P4P
i e i T Lo S e s Tocs S 10 e S . "SRk iy .04
™ TYPE 'C' (KBN1016A) 235" wide dispersion horn lor quality HFI sys-§ 3200 o) WaTy m 1.8, MEY 2-200 GEM. PURPOSE, GUITAR, DISCO, VOCAL. EXCELLENT MID
- \eapehd qenliyciher sis. Filor DRE. + iv'P 8P RES. FREQ, SoMz, FREQ. RESP. TO 6KHa, SENS 5808 PRICE £48.71 + £3.80 P4F
TYPE ‘D’ (KSN10284) 2°'x6" wide dispersion hom. Upper irequency | 427 300 WATY ALM.S ME12-3000F HIGH POWER 8ASS. LEAD GUITAR, KEYBOARD, DISCO ETC.
—— R response retasined extending down lo mid-range (2KHz). Sultable lor high | RES FREQ 47¥z. FREQ. AESR, TO SKMHz. SENS 10308 PRICE CTO.10 ¢ £3.80 P4P
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An Introduction to Robotics
Author: Harprit Sandhu

Publisher: Nexus Special Interests
Price: £9.95

This is a book covering the essentials of robotics, aimed at
people who want to understand the fechnical details of how a
robot can be made to function, but who may not necessarily
wish to assemble one at present. Nevertheless, should you
wish to assemble one, this book will help you do it.

The book starts with a brief view of ideas about robots in
history, related 1o the technological developments required to
make such robots a practical possibility. Considerable
coverage is given 10 the software requirements, particularly
robotic vision. At one point the author states that the scftware
is the most important part of a robot, an opinion with which |
would agree

As a preliminary to addressing the general requirements for
a robot, the author describes robots currently in use. Robot
arms and automatically guided vehicles are the most widely
used robots to date.

There are brief chapters covering motors, how to drive them
{for example with pulse width modulation), and encoders o
measure position. Chapter 7, about a third of the way through
the book, pulls together all the requirements for a basic robot,
while Chapter 8 covers the basic requirements of computer
control. After that it gets rapidly more technical and detailed,
dealing In turn with a software controi code for robots, an
vision systems. This section deals understandably with

A Practical Introduction to Surface Mount Dewvices
Author: Bill Mooney

Publisher: Babani Electronics Books

Price: £4.99

Modern electronic equipment is more likely to be made with
surface mount components than with conventional through-
hole ones nowadays. A major reason IS 10 make consumer
ilemns smaller, but In addition assembty by automatic
component placement and infra red reflow soldering can be
cheaper than the through hole alternative.

One consequence of this is that a number of useful
component devices are ony made in surface mount packages,
and through-hole equivalents are not always introduced.
Increasingly, in the future, it will becoma useful for the home
constructor 10 be able 10 handle surface mount components.

Here is a book which aims o show .the home constructor
how to make practical use of surface mount techniques,
without the need for the methods used in industry. Industnal
techniques use very expensive tools, such as infra red reflow
equipment, and have high setup costs but low cost per unit
manufactured, This is the exact reverse of the normal amateur
. constructor's requirement.

This book covers prototyping, which is possible using smds,
| as well as design of pcbs for home manufacture. The different

Book Reviews

DO IT YOURSELF ROBOTICS

concepts sometimes thought
complicated. The author
explains what can be done
without getting lost in
mathematics, as can too
easily happen when
dealing with convolution
and the like

By half way through
the book, the author is
dealing with the
assembly of a robot
intended to be
straightforward enocugh
for most diy
constructors to build,
and good enough to
ilustrate some of the problems and
solutions for controlling a robot. The last section of
the book deals with programming the robot, making it move
and walk using a programming code designed for the
purpose

Appendices include a glossary and ascii table, Information
on a PIC based controller for robots, assembly drawings, and
other necessanes.

#f you are interested in robotics, and particularty if you
would fike to do some practical experiments, then you may
find that, with the aid of this book, you can reach the stage of
having something to experiment with rapidly and efficiently.

approach to design and etching
necessary for surface mount
pcbs is perfectly well explained,
as are the specialist tools useful
for the task.

Size codes for surface
mount passives are explained,
both in metnc and the
currentty more normal impenal
terms.

There are a couple of
sampie constructional
projects - one for an audio
ampiifier, and one for a live
wire detector, both useful
modules

The techniques and
tools covered here.shoulkd
gre a better result than
techniques | have found just good encugh for
surface mount prototyping. Author Bil Mooney 1s an smd
designer and constructor with long experience of small-scale
prototyping and buikding, and knows the problems and
pleasures well. Follow the guidedines in thus little book, and you
should have consistent success with surface mount assembly.
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processing. Advances in this field were introduced by the
Kodak Photo CD technology using-the standard image
resolutions listed in Table 2.

Image resolution Data size

128 x 192 72k
256 x 384 288 k
512 x 768 1.1 Mb
1024 x 3072 18 Mb

Table 2: Standard image resolution of PhotoCD

This was the first step 16 providing cheap, high quality
scanning to the general public. For 35 mm work the cost per
image is around 60 p and up to 100 images can be stored on
each disk.

This development has established CDs as a useful
medium for distribution of ’stock’ images for media
industries such as advertising. Companies such as
DigitalVision make available a wide range of royalty-free
digital stock photography,

35 mm positives or negatives or film transparencies can
typically be scanned over a range of densities. At the high
end, the Polaroid Sprint Scan 35 Plus can scan up to 2700
dpl with the 35/LE model processing a very adequate 1950
dpi. The cost of 35 mm desktop film scanners has come
down dramatically in the last 18 months, with systems
costing now between £400 and £750 plus VAT. Entry level
desktop scanners cost around £100.

Scanners tend to use a single-pass system, where a line
of pixels has a separate colow filter. Colour data tends to be
stored in 8, 10 and 12 bits, though display arrays usually
handle only 8 bits per separate colour.

The Kaiser company of conventional photoenlarging fame
has introduced a camera scanner for capturing digital
images with 9.7 mitkon pixel resoiution, achieved by moving
a scanning head with linear CCDs across the image plane.
Such a process can only be used to capture images that are
completety static

With the wide range of products on the market, it is now
quite possible for individuals to scan their existing
‘conventional film’ photographic library and store the images
in data bases on PCs or MACs.

DVD

While Compact Disc has emerged as a useful storage media
for Kodak's PhotoCD system and others like it, Digital Versatile
Disk (DVD) could provide a significantly higher storage capacity
of around 7.46 GB, initially on single sided disks, with a
possible extension to 17.6 GB on double sided disks in the
future. It is possible that in a few years' time dual CD
ROM/DVD drives will allow CD-rom and DVD disks to be read
by one format. As image quality increases, DVD systems could
be a useful means of distnbution of high guality images.

Post processing

Digital camera enthusiasts are replacing the spills and chills of
the damp darkroom with the subtle mousework of a PC. In the
broadest context, PCs and MAC photo-production and photo-
editing systems can be seen as an evolution that is almost as
significant as the introduction of photography itseff. In the
context of photography Itself, however, the emphasis will be on
taking care of the image once it has been captured, or

shooting the same shot many times and recycling the storage
space spend on unsatistactory images - not possible with
conventional film. Conventional photography aims to get the
image correct as close to first time as possible, with all the
relevant application of knowledge of light, field of view, depth of
focus, aperture and so on.

There is aways the nsk that. the techniques of post processing,
such as red eye dimination, opening the bride'e eyes if she biinks
as the wrong moment, sharpening up out of focus ines, and so
on, could become, N the wrong hands, just a makeshift means of
‘comecting’ poor photography.

Part of the appeat of digital cameras is the degree of control
that the photographer has in processing images. In post
processing, wherg image size is ncreased, drfferent types of
interpolation of images. such as nearest neighbour, bilinear and
xcubic, are possible. In nearest neighbour, addional pixels are

Digital capture/mar upuf.'n'lon of images from the Minofta RD-175

added at the level comesponding to neighbounng pixels, whike in
bilinear, a inear comespondence of changing values is made
between nexghbouning pixels. In bicubic interpolation, more
complex levei-finding is achieved by using data from a range of
nearest Neghbour Pixels.

Advances in CCD technology

Noise in digitai cameras can appear as pixels of the wrong colour
appeanng at random N dark areas. Under ambient dark
conditions, a CCD array will produce an average background level
of noise. A ‘blaci’ reference is typically stored in a gven camera
system to allow subtraction. One of the qualty factors of a digital
camera specffication woukd be the level and varation in noise
levels,

In seeking to make still camera chips ever smaller, the problem
of reading the output of smaller charges leads 10 the introduction
of extra unwanted signal noise. Systems such as Canon's Basic
Stored image Sensor (BASIS) are seeking to ampify signals using
indivdual pixel amplifiers 10 overcome this problem.,
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Figure 4: Three CCD image system of the Minoita RD-175 in
order to achieve higher rasolution

The considerably more advanced DS-300 has a 2/3 inch
CCD with 1.4 million pixels, the same chip that is used in the
top-of-the-range DS505/515A SLR-type digital cameras. The
effective array size is 1280 x"1000 pixels, which is roughly
twice the resolution {four times the pixels) of the standard 640
x 480 pixels of VGA resoclution. An increasing amount of
connectivity and interaction i$ available with this model, as
outlined in figure 2. The DS-300 won the Best Digital Camera
1997/8 presented by the Technical Image Press Association
(TIPA).

Still further up the ladder fies the Digital/SLR types, DS-
505A and DS-515A, with the DS-515A continuous exposure
model costing over £10,000. The keynote of the DS range is
the use of condenser optics to increase light levels at the CCD
to increase the apparent speed of the system to 1SO 3200.
This extends the usefulness of the camera to areas such as
sport where up till now digital cameras were 100 slow to
capture rapid events. The higher specification of the DS-515A
provides a series of three frames per second in a series of
seven shots, while the DS505A can record continuously at
one frame per second. The condenser optics of the DS-505A
and DS-515A are demonstrated in figure 3. The design
concentrates the light on the CCD using specialised lens
focusing optics. The sensitivity of CCDs will no doubt increase
with research, allowing shorter and shorter exposure times.
Compression of data is usually in JPEG form, with a variable
amount of compression

Memory cards

The conventional means of image storage can be by
SmartMedia with PC adaptor, or ATA type | or il PC Card
(PCM CIA release 2.1). A 10 MB Fujix memory card is
suppiied with the system, which can In turn accommodate
four high resolution TIFF images and 16 “fine' (JPEG) images.

As an option, a SCSI extension unit can be added to
connect to a PC SCSI port for high speed data transfer. The
PC I this mode can also act to control the camera,
effectivety making the camera Into a computer peripheral.

The SCS! interface allows direct output to a digital colour
printer such as a Fujiflm Digital Cotour Printer NC-500 or
Pictography 3000. in addition, the NTSC/PAL video interface
allows viewing of these images remotely.

The memory cards, however, are relatively expensive.
With the current price of the DS-300 at over £2000, this is at
present the domain of the very dedicated photographer

In the present state of digital camera development it is
more or less essential that the user has access to a PC or
Mac to process the data through data transfer. The day may
come when a SmartMedia card can be inserted into a
specialised photo developing booth, and you can select
which images are 10 be printed and in what format. Aiready,
colour printers for the dedicated amateur are on the market

which will print directly from a digital camera. The required
high definition that is often required, however, Is at present
only abailable on professional systems availabie at a few
selected sites.

On another front, Sony have resurrected the floppy disc as
a means of data storage. One 3.5-in 2HD floppy used In the
Mavica MCV-FDS and MCV-FD7 can store 20 high resolution
and up to 40 standard resolution images.

Unusual features

Searching around will locate digital cameras with unusual
assets. The Dimage V by Minolta has many of the standard
features - a 1.8-in colour LCD monitor, 680 x 480 pixel
sensitivity, and so on, but has a novel lens that can be rotated
and is detachable from the main camera body. This
incorporates a 2.7 x zoom lens, and the camera costs around
£599,99. Minolta have identified a number of interesting
applications for the system, such as business card databases,
pictorial information files for property or vehicies for sale, or

WUE GREEN RED

RELATIVE PIXEL SENSITIVITY

700
WAVELENGTH (Nm) == >

Figure 5: Colour sensitivity of RGB filters is important for rendering
faithful colour rendition of, for example, two light spectra A and B

other catalogues that benefit from pictures, making greetings
cards and creating Internet pages.

As the number of pixels in the CCD increases, the cost of
the CCD nises sharply. The Minolta RD-175 uses a clever
mechanism (figure 4) where three separate 380,000 pixel
arrays Incorporate colour filters and are diagonally shifted to
‘filt in® any gaps in the image plane. The final effective
resolution achieved is 1528 x 1146 pixels. Data storage is
achieved with 131 MB which can record 114 image frames.
This design shows considerable ingenuity and #ts success
requires the relative registration of the CCDs to remain fixed
and absolute.

]

User view up
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Multiple exposure CCDs
Among the most advanced CCD chip technology is the 2048 x
2048 pixel chip manufactured by Loral Fairchild. This device
has been used In cameras intended for professional use. The
technology of these cameras can capture either through muiti-
exposure technique where red, green and blue filters are used
for separate exposures or, alternatively, via a single
exposure with a mosaic filter placed over the CCD with each
pixel generating a red, green or blue signal dunng one
exposure. An interpolation algorithm produces an RGB data file
using localised pixel values.

In a commercial environment, the ability 10 capture images,
verify them quickly and pnnt them localty saves time, so that

View of Minolta
DS-175 which
uses three
separate CCD
arrays to obtain
higher image
resolution

after a day’s shooting hundreds of images can be captured
and transmitted to a client for comment and review on the
same day. Depending on the quality of the phone lines,
distance shouid be no object. In commercial photography,
sharpness of focus in the field of view is an absolute key factor.
With conventional film, this is typically improved by narrowing
down the diameter of the lens ins and using fast fim. With
dighal cameras, normally using multiple exposure, this requires
high levels of either tungsten or flash illumination. It can take
flash units of the order of 3000 Joules per pulse, and tungsten
units with a power rating of 4 kW to give enough illumination.

Rather than invent a wholly new digital camera,
independent companies have developed so-called Digital
Camera Backs for existing high-quality cameras such as
Hasselblad. Camera chips in general offer a smaller field of
view compared with conventional film. This can be a
complication with studio camera systems using ‘Camera
backs’ with front optics designed for conventional film.

Printers

A range of colour printers developed originally to meet the
gemand for pnnting of computer originated/processed images
using modem graphics packages, can now be used with
digital camera technologyff you have the correct format and
software.

To recap, Inkjet printers are low cost and usually reliable,
but the fibrous nature of standard printing paper tends to biur
the edges of dots so that edges appear softer and colours
appear weaker. Specialist inkjet papers, however, can make a
startling difference to print quality.

Colour laser printers work typically with four separate
toners, cyan, rmagenta, yellow and black (CMYK). Each toner is
separately mapped onto the final printing surtace by
electrostatic charge buildup on a photcelectric beft. In the
final stage, the toners are heat fixed on to the paper surface,
While output is fast and needs no special paper, the final
quality is good but not considered to be photographic
quaiity. Dye sublimation printers operate by moving a plastic
dye ribbon-under a series of print heads which can be
accurately heated to varying degrees. This results in dye
from the ribbon being sublimated onto the paper surface,
providing fine defintion copy. Full size A3/A4 printers are
expensive, but small printers such as the Fargo FotoFUN are
now appearing on the market for around £400.

While the printing needs of amateur photographers are
fairly modest, the developments in mainstream digital colour
printing are quite staggering. Various companies are now
offering a data downlcad/digital print service. The FotoNet
service provided by Fujifilm in the UK allows digital images to
be printed on state-of-the-art printer Pictography 3000 at
400 dpi. A choice of one, two or four images can be printed
on each A4 sheet.

Pnnting techniques can typically give 300 dpi for high
resolution colour printing on Ad to AQ sheets and with
lengths up to 59 feet. It is even possible, in theory, to design
your own wallpaper and have it manufactured in this way.
This kind of design will see great change in the next few
years. The designer can be anywhere, and the means of
final production can be anywhere, and the market for such
goods and services can be everywhere.

Fabric printing

The interest in digital photography is growing because the
image can printed in so many forms. Among others, Interior
decorators should take note. Using the technique of
specialised dye sublimation printing onto fabrics, photo-quality
colour images can be printed at an incredible 400 dots per
inch; a lot more than you get on your souvenir t-shirt. This
printing is durable, fulfy washable and can be ironed. (Although
many of us will think it is better progress when ironing is not
needed!) In the UK, a company called CPL provide a range of
senvices from eight locations (see points of contact, below). So
the new path of fabric production could be artwork, digital
camera, PC image processing and dye sublimation printing. It
will be interesting 1o see how the uptake of this kind of process
Interacts with conventional fabric print technology. There are
abundant market opportunities for designer fabrics and
designer clothes

Scanners

Don't throw away your prints, negatives or transparencles.
These conventional media with their intrinsicalty high analogue
resolution will continue to be used for high quality digital image
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Figure 2: Connectivity of the Fuji DS-300 digital camera
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industry which is shaping other areas such as mobile phone
technology. Colour pnnt systems are being developed to
provide low cost and acceptable print quakty directly from
digital data. So digital photography has a compiex interaction
with a rapidly expanding product base in other areas.

The Internet is aiready providing one means of distributing
digital images, so that before long miillions of useful images wiil
be available over the Internet. it remains to be seen, however,
how great the demand for such images will be. The real
market for professional photography is probably the day by day
need for specific studio work.

MediaCards

In a curious twist of technology, SmartMedia Cards have been
incorporated into a 3.5-inch floppy disk adaptor that can be
inserted into a PC floppy disk drive. This is also being used in
parallel developments such as personal security and access
systems for home banking developed by Fischer International
Systems. When the “lookalike™ floppy disk is inserted into the
disk dnive it “tricks” the PC Into believing that It is reading a
nomal fioppy disk.

SCSi

The Small Computer System Interface (SCSI) has found ready
application in routing data between digital cameras and
computers. The first version of SCSI provided a transfer rate of
5 megabytes per second over an 8-bit bus. Table 1 shows
how vanous enhancements of the initial standards have
provided increasing performance.

Mode Transfer Rate M bytes/sec
Oniginal SCSI 5

Fast SCSI 10

Uttra SCSI 20

Ultra 2 SCSI 40

Table 1: Developments of Transfer rate of SCSI
implementations.

The product spectrum
There are probably now over 100 digital cameras on the
market, with new models announced daily. It is interesting to

look across a range of products from cne manufacturer to see
the stages from basic to professional grade.

The Fuji range, for example, runs from the DX-5, which
meets the need of the basic digital photographer, to the top of
the range FUJIXC-DS-515A. Figure 1 shows the basic
configuration options of the DX-5. The DX-5 is a typical entry
level digital camera with the VGA resolution of 640 x 480, Data
is stored in a SmartMedia Card which can be read by the PC
card reader of a desktop PC, or the a PC card adaptor of a
Notebook PC with a PC card slot. A senal cabie also provides
connectivity for PC capture and processing of data. The cable
connected is a MiniDIN 9 pin for the senal interface. The basic
model has a wewfinder and flash but no LCD monitor. With a
350,000 square pixel array in standard VGA 640 x 480 form, a
2 MB SmartMedia Card will store around 30 normal images and
22 ‘fine’ images. The sensitivity of the dewvice is equivalent to
ISC 150 and shutter speeds are available between 1/4 and
1/5000 of a second.

The next member of the family, the DS-7, incorporates a
1.8-inch active matrix colour LCD as an aid to picture
composition and browsing captured images. In the “live
imaging” mode the screen updates at 60 frames per second
using the CCD array directly. Images once recorded can also be
played back immediatety, providing the option to delete any that
are not required. The LCD display is therefore a considerable
move on from the basic glass viewfinder, At the same time, it
does not gve the direct one-1o-one viewing of an SLR camera.

EXPOSURE
SENSOR
OPTICAL COMPRESSION LOW.PASS FILTER

SYSTEM
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Figure 3: Condenser optics of the DS-505A and DS-515A which
Increases light Intensity in the plane of the CCDs
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New Features

Even more simulation options.

Perform full temperature and parameter sweeps.
New graphical functions.

New libraries of parts including the entire Texas
Instruments library.

Nothing extra to pay for the libraries...they are all
included in the price.

As always..

Everything you would expect from a
professional quality SPICE simulator.
“Fully integrated and interactive.

No limit no maximum circuit size.
Free technical support.

30 day money back guarantee.

B2 Spice for analogue simulation £199
B? Logic for digital simulation £199
Special bundle price £295

B2 Spice Lite (idcal for first time users) £42.75

Prices quoted exclude VAT
Existing users. 1f you have purchased a copy within
the last 12 months you are entitled to a free upgrade.

Now avaitable direct from Maplin Electronics & Cirkit Distribution Ltd.

New Features
Outistanding Performance

Software for design engineers

B’ Spice & B’ Logic will give you the
accurate results you need quickly and easily.

This software is used by thousands of
designers,  research  institutions  and
universities around the world. But the best
way to be certain that it's right for you is to
try it, which is weYe are giving you the
opportunity to do, risk free for 30 days.

For more information call;

01603872331

http://www.paston.co.uk/spice
email: rd.research@paston.co.uk
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Research House, Norwich Road, Easigate, Norwich. NR1Q 4HA
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A growing digital family - some with software included

The first company to introduce low-cost digital cameras was Casio,
already well known for personal organisers and calculators. Examples of
two enas of their range are the “entry level” QV-11, costing just under
£300, which replaced their basic QV-10 earlier this year, with a reputation
for good close-up focusing and ease of use. The viewfinder/ monitor
congists of the 1.8-n TFT colour LCD, and the camera can store 96
images in 2 megabytes of Flash memory. The fens has a fixed focal length
with a Macro position, and the CCD is 1/5 inch. PC Windows and
Macintosh connection kits (software and: cable) and videc cable are
accessones.
The £400 QV-200 has built-in special effects with 4MB internal flash
memory and JPEG-based dighal storage of up to 192 images i “normal” g B o SRR Lt % 190
mode or 84 images in the higher-resolution “fine” mode. The CCD is 1/4-  Memory cards (see other photo) that can be plugged
in with 360,000 pixels, and again the 1.8-in backiit colour LCD doubles as ~ directly into an appropriate PC siot.
the wiewfinder. The lens block rotates through +90 to -180 degrees, with
90 to -180 degrees for reversed images. The QV200 has a facility, for
camera-to-camera image data transfer between Casio cameras with an
optional cable at data output resoiution (fine) of 640 x 480 (VGA). The Fine
images can be converted to the Normal images to expand remaining
memory. Images can be automatically scrolled through for auto-
demonstration, VCR recording, and so on and indvidual unwanted images
can be deleted after verifying on the display, Software included in the UK
is QV-Link, Spin/Panorama and AOL Internet connection.
The very new QV-700 checks in at around £500 and as well as a 2.5-in
LCD screen - the largest size found in popular models - the QV-700 uses
removable Flash Memory cards that can be plugged directly into a PC
slot. ft is also one of the generation that has internal image manipuiation
software, so that the user can do certain things without even plugging into
a PC: convert an image to black and white, add labels or store in one of
six named files for easier location. Software includes QV Link,
Spin/Panorama for linking separate images into a single image (the our front cover) and before Chnstrmas 1997 50 hours of free
AQL Internet operation.
Lastly for Chnstmas - the new £330 QV-70 is a lightweight digital camera that has an optical wewfinder as well as the Casio
LCD monitor. This is an interesting departure as the presence of an optical viewfinder saves battery [ife when the LCD is not in use,
and is considered an advantage by many photographers.
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COLOUR CCTV

BRAND NEW AND, CASED. FROM £99
Works with most modern video's, TV's,
Composite moniftors, video grabber cards
otc
Pal, 1y PP, composita, TSohm, 13" CCD, 4mm F2.8,
500x582,- 12vdc, mounting brackal, autc shulter,
100x50x 180mwm. 3 months warranty 4 off pudce €119
ret XEF150, 10 or more £98 va 100+ £89

RADAR DETECTOR
360 deg COVERAGE

Detects both radar and sse:, X K sutensde KA bards LED sgree

fpcang apbcas waragea Trplodtusch verih ofty mode, LACHS
MOGS cark MOdS, sux JBOK, vORsTe control These may be

AEpE 10 UMe 1 ORI COUNtrgg.

11 Tad

Superband £149 ref RD2

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 SQT. (ESTABLISHED 50 YEARS).
f1. ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £5.%0 PLUS VAT.
OVIRSEAS ORDERS AT COST PLLS 0.9
(ACCESS,\VISA, SWITCH, AMERICAN EXPRESS)

I'phone orders : 01273 203500

FAX 01273 323077
E-mail bulk@pavilion.ce.uk
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colour which film cannot detect. Also, some aspects of film
processing can degrade the image - for instance, by
scratching and nonhomogeneity in the film substrate. Again,
however, there is very little ‘absolute’ measurement of colour
quality to allow a true comparison to be made.

Business focus

It is not enough, however, to focus on the cameras alone when
assessing digital photography. There are a whole range of
applications that could benefit. Surveyors, builders, mobile
engineers and service personnel often need to send data from
the field to headquarters for verification and consuttation. This
can lead to shorter decision times and greater efficiency.
Companies seem to be interested In maintaining image
databases of staff and visitors, both for production of ID cards
and for storage for longer tefm security,

House buying could begin in the future as an inspection of
thumbnail images on the home page of an estate agent,
including pcitures of rooms and perhaps the new conservatory,
A lot of shopping is visual: wallpaper, curtains, tiles, jewellery,
some clothing and so on. The biggest experiment in cyber
shopping will probably unfold as indmduals get fast access to
digital images of thousands of products.

Learning the facts

There are any number of monthly pubhcations that review and
compare digital cameras with each other and with a variety of
standards, including the quality of 35 mm colour film
photography. The feeling is still that digital cameras will never
be as good as 35 mm film, except, perhaps, in the very top of
the range models. Pubhications like Electronic Imaging provides
a more distanced view on digital camera technology, devoting
more time to professional studio photographers whose digital
camera is usually worth more than their R reg company car.

In high street retail outiets, the correct and informative way to
demonstrate digital cameras would be data links to a PC, but
you would be iucky to find such a demonstration at the
moment. But without the link-up, digital photography loses
much of its advantages

internet links

The Internet supports many pages dedicated to camera
technology. Table 3 provides some main addresses that can
be used a starting points for information about digitai cameras.
This is particutarly relevant if images which have been taken
using a specific digital camera can be inspected.

Company Address

Agfa http://www.agfahome.com
Apple http://www.apple.com
Canon http://www.canon.com
Casio http//www.casio.com
Epson http://www.epson.com

Fuiji http://home . fuiifitm.com
Kodak hitp//www.kodak. com
Nikon http:/fwww.kit.co jp/Nikon

Olympus http//www.olympusamerica. comv/digital/dhome. htmi
Polarodd hitp://www.polaroid.convdigiworid/index.htmi

Ricoh http://www.ncoh.com
Sanyo http://www.sanyo.co.uk
Sony hitp://www.S0My.com

Table 3: Some useful Internet addresses.

Two pictonal disk labels made up with with the use of digital
phota editing and a printer. Useful dly home-and-workshop items
like this are one of the afttractions of digital camera systems.

A last word

The key to digital photography at present is the inherent
resoiution of the CCD devices. For on screen inspection of
standard resolution images, many basic 680 x 480 resolution
systems provide acceptable image quality. The gap between
conventional film and digital pnnts becomes clear when pnnts
are produced at standard sizes.

Basic resolution digital cameras provide, however, excellent
opportunity for practical applications that depend on the rapid
capture and transmission of images. For many applications,
basic digital cameras are already good enough to be used
seriously. Cameras with improved resolution give a comfortable
margin of image duality in many cases. At the high end of the
market, digital cameras areincreasingly used to capture high
quality images with the advantage of fast turnaround.

For now, if you wish to make a collection of uitra high
resolution images capable of being blown up to large sizes, a
good 35 mm camera and film is still the cost-effective route.
Negatives or transparencies scanned with good quality
equipment can be archived digitally with their inherent
resolution preserved.

Grasping the full potential of digital cameras is about seeing
the scope for applications in the future.

Points of contact

Digital Vision Ltd., Chelsea Reach, 78-89 Lots Road, London
SW10 ORN.

tel 0171 351 5542 tax 0171 351 6487

web hitp//www.digitamsion.id.uk

CPL (Fabric Printing)
tel 01732 862555
web hitpy//www.cpinet.co.uk

Electronic Imaging, Market Link Publishing, The Mil,
Bearwalden Business Park, Wenden's Ambo, Essex CB11 4JX,
tel 01799 544212.

Photo credits

Photographs courtesy of Casio UK, Minoita UK, Sony UK and
Fuiffiim UK as appropnate. Thanks particularty to Casio for
assistance with cover images.
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SALE PRICE £9.95

VIDEO PROCESSOR UNITS?8v 10AHN BATTS/24V 8A

TX Not 460 sure whet the funciion of thees wits i DUl Ty CarteIny
maxe QOO MrOpers Messores IUCOOX 120mm. on the front are
controts for acan speed. 3Can deilry, scan Mode. oeds of connechons
N the ramr. Insde 2 % Ov YOAH sosie! inid Cd bafte. (ot's 3nd g BA?
24y LOMOKNY! (rANSIOrMe (MBS IN) 40M0 B8 SEIN, MEY heve ONe OF
o broken inobs etc cue 10 PooY storege. E9 95 ref VP2X

SALE PRICE £2.50

Customer returns, domestic telephone coin
boxes. used to convert ordinary phones in to
pay phones, ref CBT1X

12V FANS, EX EQUIPMENT
COMPLETE WITH METAL CASES

PACK OF 10 FOR £9.95

‘—..

Dell switched mode psu
12v 15amp £9.95

140x 1950 x GOmVn, fully cased with Dull Ingh. <12 & 13A 5 13A
TEC power Il fytesd ottt £9 99 e DEL2

The ultimate enclosure for
your projects must be one of
these!

Wel mpde ABS screw topether bepe case messurng 120 x V30 2
SOmm Alrsady e with nubber eet and front moursed LED
e i 8 0o Athed with other bets. arxd peroes you My find uasful Soid
edther s & pack of Tve for £10 rer MO Or a8 8 pack of 20 for £19 95
ret MO

RCB UNITS £2.99
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Detwesn Ivg 5 Gt thus [reverting 8 potentielty isthel shock TEC
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-

As These units &/ M6 waT 8N IN-Ine 1EC. Dhug ON ONE €0 BNd BOCHEN
ON the cener 1han Souls even D UBed (o extend stanoers IEC computer
eads

Complete accounts system
for your PC for just £9.95

Uniimied compeness. Qeneral edger, mulliple coesh bodii, deptors
and cr 00K, Q. Dudgeis. report wrkter,
‘ucml-d b-:h:n on kne heip

Order via our web site at
www.bull-electrical.com

UK Ma0e energy S8vng Oevice thit can grve you & 15% savng on e
runreng costs of Fridges el

Sustabie 1of MENS SPEESNCES WSS wih B MOl of up 10 28

rAlNG. W& Narve 1n8d the SIPACE ON Cthir Things ik SOIBANg Fore,
conventionat bulbs ang sl sctueved § sanang

Cne off price i £9 ref LOTT ¢

Pack of 10 18 £06 ref LOTT2

Pack of 20 8 £119 ref LOTTS

SOLAR PANELS

3'x |' Amorphous silicon, 7 watt 12-14v
output. Unframed. Ref SOLX

SALE PRICE 4 for £59

WNOOWING, NEfwOrihbie UD 10 10 WONKBIEtIONS  Free WHEPhone Sup-
port for 3 days from MAP computer products 01894783413
o for the bergen pnoe of st £5 9% worth £ for the 200 page Pastel
marusl slonel ref SA12 35" gk version ondy, £D 95 ref PAS2

PC KEYBOARDS

sale price just £2.99

Standard ps2 type connector, 104 keys, ref
PCX

MAINS SMOKE ALARMS (GENT)
NEW AND BOXED £4.99 ref SMKX

SALE PRICE £10

These units must DS Cleersd 8t the sbaurd proe of just £ YON

you oot 10808 of 18838, BN INfra red MVNOtE MEYDORD Brd receear. 8
stanciard uhf modulgior, & standard bt approved modem 1200075 snd
10808 of ChpS. resislon. CADBCRORS 4G $IC

ot for gt £10 ref br33

Compaq
244 watt pc power supplies
buy 2 for £16

Ex sguipment but iIn A worang ordey Afect from one of the oo
manuacturers. 145 x 175 1 8Smm_ fMited fan and IEC migt, wwtch on
fyiped Cutputs sre 3 e, +Suit. -Suic, « 12viC. -T2V YOu Mty
need 10 charge the mother DORrd CoNNEctr +0 we hve nchuded

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .

Switched mode
psu special offer
£2.99

Brand niw pou's MG Sv ot 4 4AmDa.
Qngrglly mace for the Archermedes but
CbvVIoURly hive MmNy ofhev Lees Fitea
onell switch snd By ised 150 x 100 x
£2mm £2 00 rer ARCHIX

BN3 SQT. (ESTABLISHED 50 YEARS).
ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £3.50 P&P PLUS VAT.

24 HOUR SERVICE £5.00 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS (3. %

k(ACCLﬁVISA. SWITCH, AMERICAN EXPRESS)

phone orders : 01273 203500

FAX 01273 323077
E-mail bulk@pavilion.co.uk
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tvtuner with smart card

sale price £9.95

Indirating Nirw S8 Y ITHS wews B TTia Salector. ONgIMally mace forthe
BBC 1o send encrypted vdsc Mime 1o your VCR o gt e The
promct sseme 10 hove Bled

Very ocompiex units conamting of & smart car siot In the ront plus
severn’ pediches ahd on IR tecener. Fully cased Bnd medsuring 230
%430 x S0mem. rew 803 bosepd.
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A chivl tunang CONIC! numbares 28 10 40 and an IR sociot
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Surplus always
0 LOW COST PC's
SPECIAL BUY &

‘AT 286° |

40Mb HD + 3Mb Ram ‘

LIMITED QUANTITY only of :nese 12Mhaz HI GRADE 286 sysiems
Made In the USA to an indusirial specification, the system was
des ot [otal rehatddy The compact case houses the mother-
board. PSU ano EGA video card with singie SW® 1.2 Mb floppy disk
arrve & vl 40Mb hard sk drive to the from. Real time cbck
with battery backup s provised as standard. Supplied lnxod

con@ition compiéte with enhanced kayboard, G40k + RAM,
DOS 4.01 and 90 DAY Full Gusrantes, Resdy fo Run |

Order as MIGRADE 288 OASL Y €129 0O (&)

Optional Fitted extras: VGA graphics card m 00

1.4M0 3%~ 1 ppzwmmmuud ol 1.2 Mb) £19.95
Wmapﬂod 6.0 for Dos - when 3% FDD option croared  £22.50
NEZ000 Ethernat (Ihiok, thin of twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurd sMall 8@ ceskiop und.

Fa, fatured with standard simm connectors 30 & 72 pn Supphed
rd. 4 MD of RAM, SVGA monsor output, 258k cache and

mogol 120 Mb ICE derve with single 1.44 Mb 3.5° hwoyo-sh drve

Fulty tested and guaranteed. Fully axpandable

Many other opr&m avaiable - cadl for detsils. £399 00 )

FLOPPY DISK DRIVES 31" - 8"

5%" or 3%" from only £18.95 |

Massive purchases of standard SW* ana 3% orves enabies us to
present prng product at ndustry bea ow prices! AR unds {uniess
stated) are BRAND NEW or removed Rom offen Drand new equip-
ment and are tully lested ahgned and shpped to you with & 90 day
guarantes and opecsie from standard volages and are of standard
size. At are IBM-PC compatible () 3% supported on yow PC)
3%® Panasonic JU3SI4 720K or equivaient RFE
I%° Mitsubishi MEISSC.L 1.4 Meg L-oroos only
3%" Mitsubishi MF3SSC-D. 1.4 Mt:g \apiop
5%* Teac FD-55GFR 1.2 M pc's) RFE
$%* Teac FO-S5F 03-U 00‘!0 {tor BBC's etc) RFE  £29.96(8)
$%° BRAND NEW Mitsubishi MF501B 360K £22.98(8 g
Tabie top case with ntagral PSU for HH 5%° F‘ODDOIND mu(s
8” Shugart 800/001 8" returbsheo & tesiec E‘
8" Shugadt 810 B° SS HH Brand New tl“
8" Shugan 851 B° couble s:0ed refurbished & tested mm(ez
Mitsubishi M2894-63 8* double sided NEW
£285. E
£498.00(F}

£18 “(BJ

Mitsubishi M2896-63-02U 8° DS simiine NEW
Dual 8° cased drives with oral power supply 2 Mb

HARD DISK DRIVES

End of line purchase acoop! Srand new NEC D2246 8° 85 Mbyte
arve with indusiry standard SMO interiace epiaces Fuptsu

ecutvalen: model Full manual Only £299.00 or 2 for £ 00l
3W" FUJI FX-300-26 20mb MFM UF RFE

3%" CONNER CP3024 20 mb 1DE LF (or equiv JRFE tsn ug 4
3I%" CONNER CP3044 40mb 1DE UF (or equrv, JRFE C
I RODIME RO3057S 45mb SCSI UF (Mac 4 Acom) m.no(c
3% WESTERN DIGITAL 850mb IDE LF Brand New  £185.00(C
5%° MINISCRIBE 3425 20mb MFM uéa aquiv) RFE  [49.98(C
5% SEAGATE ST-238R 30 mb RLL UF Returb £68.95(C)
5%° COC 94205-51 40mb HH MFM LF RFE tested 69.98(C)
5% ° HP 97548 850 Mb SCS! RFE testec €89.00(C)
5%° HP C3010 2 8 SCSI gifferential RFE testec  £196.00(C)
8" FUJTSU M2322% 150Mb SMD LF RFE tested C195.08(E)

Hard disc controtiers foe MFM | IDE. SCSI, ALL et from £16.95

THE AMAZING TELEBOX

Converts your colour monitor into 8 QUALITY COLOUR TVl

TVSOUND & |
VIDEO TUNER |
& i

The TELEBOX is an afiraciive tuity cased malng powered unll, oon-
taiming #d electronics ready o piug into @ host of video mondors
makers such as MICROVITEC, ATARL SANYC, SONY,

€, PHILIPS, TATUNG, AMSTRAD sic composte
video output will also plug directly nto Most vIdeO 1eCOIders, allowing
recepuon of TV channels not normally recsivable on most televi-
sion receivers” (TELEBOX MB) Push button controls on the’ front
pangl aftow reception of B fully tuneable ‘off air' UMF colour iglevision
channeis TELEBOX M8 covers wirtuallty all television frequencies
VHF ang UHF including the HYPERBAND as used by most cabie
TV operators. A composie vidso oulput is locaied on the rear panel
O JiNect CONNBCHION 10 MOS! Makes Of MONAOY Of GSKIOD COMPUter
video systemn For compiste compatiity - aven for monRors win-
out sound - Bn nlegral 4 wall sudic ampither anc iow eved Hi Fi
audio cutput are provided as standard
TELEBOX ST for composte viceo input type montors £36.95
TELEBOX STL as ST but fftec weh m;zm spoaKe’ £30.50
TELEBOX MB Muntibana VHFUHF Cal yperband tuner  £69.95
For overseas PAL versions state 5.5 or 6 mHI sound specdicanon
*For cabie / nyperband reception Telsbox MB shouid be connected
10 a cabW type service. Shippmg coca on all Telaboxa's 1 (B

DC POWER SUPPLIES

Vlrtua”y every type of power
ply you ean Imagine.Over
10 o0 P0wer Sup lles Ex Stock
Calil for Info 71

{ssue 13 of Dmp&y Ne'ws now

Open Mon-Frl §.00-5:30
Dept ET. 32 Biggin Way
Upper Norwood
LONDON SE19 IXF

sated guartsed
m()mrssmb.:x Dmnsh\mm Tmcm'lrmu

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
IC’s -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

Fot MAJOR SAvNGS - CALL FOR SERMCONDUC TOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification

monitors you will ever see -
At this price - Don't miss it!!

~

v

facepime. o swiching ard LOW
spacthcaton. Fuly guerenteed. supphed in EXCEL-
LENT e wse0

conamion,

Ordar
TR & Swivel Base £475 Only £119 © wissvea
YGA catie for 1BM PC incluaed.
Extermal cabies for 0Shar ypes of compusrs CALL

Surplus always
wanted for cashl

19" RACK CABINETS
Superb quality 6 foot 40U
Virtually New, Ultra Smart
Less than Half Pricel

Top qualty 19° rack cabmels made N UK by
Optima Enclosures Lid. Units feature
desione:, smoked acrylic lockable front door
tull height lockabie hafl louvered back door
and louvered remcvable side panels. Fully
adiustable nternal fxing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket swilchad Mains dirbution strp make
these racks some of the Most versaiile we
have ever sold. Racks may be stacked side by sice and herelore
requite ONly two SI08 PANes 10 stand of 1N MUt Days
Overall imensions 8@ 77%" Hx 32w Dx 2° W, Order se:

OFT Rack 1 Compiete with removable side panels.  £335.00 {G)

OPT Rack 2 Rack. Less 500 paneis £225.00 {G)

[ 32U - High Quality - All steel RakCab |

Made by Eurocraft Enciosures Lid (o the highest pOssibie spec.
tack leatures sil steet construction wrh removabie

S L L L L
FECPOLEETIIEPACIIE?
PPCPITLEITICTIEPEL

As New - Used on film set for 1 week onlyfi
15° 0.28 SVGA 1024 x 7568 res. colour monitors.,

side, front and back 400f8. Front and DaCK 40O are - -
hinged tor sasy sccess and all are iockabie with
five secure 5 lever barrel locks The front door

Swivel & tilt etc. Full 90 day guarantee. £145.00 (E)

is constructed of double walled steel with g

Just in - Microviiec 20* VGA (800 x 800 res ) colour moniors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS3E (same style as CMBB3J) sttiactively styled 14°
COIOUr MONAcd wath B and standard composite 15.625
Khz video inputs va SCART socke! and separste phono acks.
Integrat sudo power amp and speaher lor all sudio visual uses.
Will connect direct 10 A & and Atar BBC computers Ideal for all
video monlioring / security appicafions with direct connection
to most colour camaras High quaity with many features such as
troni conceated h"i:’p controls, VCR correction button eic Good
used condiion tasted - guarsnteead

Ownensions W14 x H12%° x 15%W° D Only £95 (3]

PHIUPS HCS31 Ulra compact 97 colour wided Monmor with stan-
dard composite 15.62% Khz video input va SCART socket Ioeat
for ail m 1 securty apphcatons High quaity, ex-equiDmet
tully tested & guaranieed (possiDie MINDS Scréen burns). in afrac
five square Diack pastic case measwing W10° x H10* x 13%°' D

240 V AC mains Only £79.00

KME 10° 15M10009 high cehntion oolour MonRors with 0.28° sot
dch. Superb clalfitly and modern slyling.
es from any 15 €25 khz sync RGB video
source, with RG& analog and composile sync
such as Atari, Commodore Amigs, Acorn
Nd*h!du & BBC. Measures only 13%° x 12° x
*. Good used condRion omy £125 )

20" 22" and 26" AV SPECIALS

Superbly made UK manutacture. PIL all solid stale colour montors,
compigte with composite viosc & opfional sound Input. Atractive
teak sr case Perect for Schoots, Shops. Disco. Chubs. etc In
EXCELLENT mtis used condition with tull 90 aay guarsntee

20°....£135 22°
SPECIAL INTEREST ITEMS

MITS. A FAJM4SETKL 14° inoustnal spec SVGA monsors  £245
Z0W 10 400 kW - 400 Hr 3 phame pOWSr SOLFCen - 0X Shock
1BMm 8230 Type 1, Token barse unit driver

IBM SIFS501 Token Ring 20 port iobe mocules.
1BM MAU Token rng distribution panet K228-23-5050N
MM 50 Low distortion Osciator 9HZ 10 330Knz, IEEE
Trend DSA 274 Data Analyser with G7O3(2M) 64 Vo
Marconl 6310 Programmabie 2 10 22 GH2 sweep generator £6500
HP 16508 Logic Analyser £3750
HPJ781A Pattem rator & HPT!IZ! Error Detector £POA

HP APOLLO RX700 systemn und: £950
HPS621A Dual Programmable GPIB PSU Q-7 V 160 watts  £1800
HP3081A Industria workstation c\w Barcode swipe reade: €179
HP6264 Rack mount variable 0-20V @ 20A metered PSU 875

HPS411A DC 10 22 GHz four channe! test sel CPOA
HPT580A A1 8 pen HPGL high speed drum piotier £1850
EG+G Brookasal 95035C Precision lock in smp £650
View Eng. Mad 1200 computersed Napection system £LPOA
Ling Dynamics 2kW pe mabie vbration tes! system  £POA

Computer controtied 1 X 560 mm X Y tabe & controdier £1428

Kollmoé 590 CV capacitor [ voltage analyser CPOA
Racal ICR40 dual 40 Channsl vos recorder System £3750
Fiskers 45KVA 3 ph On Ling UPS - New batts Dec 1995  £9500
IC1 RS030UV M Cleanine ultrasonic Chsanng sysiem £POA
Mann Talty MT845 High speed iine preer £2200
intel SBC 486/133SE Mullbus 480 system BMD Ram £1200
Zata 3220-05 AD 4 pen HPGL fasf drum plotters £1150
Nikon HFX-11 (Eph: exposure control unt £1455

Motoroin VME Bus & Components Lisl, SAE / CALL TPOA

Trio 0-18 vac hnear, meterea 30 amp bench PSU. New £550
Fufiteu M3041R 600 LPM band panter £1950
Fujiteu M30410 600 LPM printer with networh nterface £125¢
Perkin Eimer 2998 Intrared speciiophalometer A
VG Elscironics 1035 TELETEXT Decoding Margin Meter  £3750

Andrews LARGE 3.1 m Sateine Dvsh + mount (For voyager) £950
Senonic SO 150H 18 channed ogaal chan recorder  £1995
TAYLOR HOBSSON T amphtes | recorder €750
System Video 1152 PAL wavetorm montor £485
Test Lab - 2 mir square qumtised acoustic test cabingts €300
Kenwood 9501 PAL Vectorscope - NEW £6
Ploase call for further demlls on the above items

‘designer atyls’ smoked acryic front panel lo
anabie status ngicators 10 be ssen through the
pansl. yo! reman unobtrusive. Internalty the rack
teatures fully sioned reinforced vertical fizin
members to take the heaviest of 19 rac
equipment. The two movabie vertical fixing steuts
{extras availabie) are pre punched for stancard
‘rage nuts’, A mains distribution panel nienal-
ly mounted to the bottorn rear, provides 8 x IEC 3
pin Eurg sockets and 1 x 13 amp 3 pin switched
ufility socket. Overall ventilgtion is provided by
fully ouvered back door Nd Jouble SKINNEC 1OP SECHON |
with t0p and side iouvres. The lop panel may D@ removed for fittng
of integral tans 1o the sub piate etc Other ‘satures INCuGE: fted
castors and flood ipvelers. prepunchad utiity panel at iower redr for
cabie / connecior access eic. Supplied i Sxcelient. sighity used
condition with keys Colouf Rol‘al blue. External dimensions
mma1625H x 6350 = 800 W. (64" Hx 25" DR 2IW W)
Soid at LESS than a third of makers price I}

A superb buy at only £195.00 «©)

Over 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock I!
Call with your requirements.

TOUCH SCREEN SYSTEM

The ulimate v Touch Screen Technology Made by the expens -
MicroTouch - tut s0id al § price below cos! {1 System consists of
a tat ransiucent glass lemnaled pandl measurng 20.5 x 235 om
connecied 10 sn electronic comrolier PCH. The controller produces
a standard serist RS232 or TTL output which contnuously gives
simpie senal cata conm;\osﬂml X & ¥ co-ordinates &s 10

whete 8§ s touching the panel - as the finger Moves, the oats
ingtantty changes The X 4 Y miormation is Qhven at an Incredibie
matrix of 1024 x 1024 posmions over the entire screen

size ! A host of svallable transiation software snaties direct con-
nection 1o 8 PC for & myriad of appiications nc! control pan
ols OenCes. S systems. conlrotiers for disabied or
computert un-1rainec eic etc. imagine using your finger with
Windows', nstead of a mouse It (& driver 13 noeed avaladbe ) The
.ppm:upon- for this amazing product are only Amited bgwm
Controlier, Power

e~ um?:":"y’sm o £145.00 »

Full MICRO TOUCH software support pack
and menasia kv M8M compatibie PC's (2995 RFE - Teeted

LOW COST RAM & CPU’S

INTEL "ABOVE" Memory Expansion Bosrd Fulk iengm PC.XT
ang PC-AT compatitle card wih 2 Mbyltes of memory on board
Card 's tully seisctabie for Expanded or Extended (zeep-ouuo«
and above) memory, Full dsla and driver disks wgglbd I
Fully testsd and guaranteed. Windows compatible 9.95(A1)
lﬂ:mgmluumymwula PC AT X7 expands

ether 256k of §12x n B4k steps Mly aksc be used 1o fll

mamvo 640k DOS tme
C@?‘% or 512k £39.95 A1)

Order ns: XT RAM UG. 256k

&%ﬁﬂ SPECIALS
1MBx9 SIMM 9 chip 1 only £16.50 (A1
IMBXO SIMMIchpBOne £19.50 o 70ms  £22.95 }.u
1MB x9 SIMMGchpBOns £21.50 o 70ns  £23.75 (A1
4 MB 70 s 72 pin SIMM_-with parfty- Only £95.00 (A1
INTEL 186.0X33 CPU £55.00 INTEL 486-0X66 CPU £69.00 {A1

RULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR

FANS & BLOWERS

EPSON DO412 40m40w20 mm 12v DC £€7.95 10/ £65
PAPST TYPE 612 60x60x25 mm 12v DC £8.95 10/ €75
MITSUBESHI MMF-DS012DL 60x80x25 mm 12v DC £4.95 10/ £42
MITSUBISHI MMF-08C 120M BOxB0x2S mm 12v DC £5.25 10/ C49
MITSUBISHI MMF 098 120H 92x02x25 mm 12v DC  £8.95 10/ £53
PANCAKE 12-1.5 32292118 mm 12v DC £7.95 10/ £68

EX-EQUIP AC tans. ALL TESTED 120 x 120 x 38 mm wzsno
or240v £6.95. BOx 80 x 38 mm ty 110 or 240 v £5.

IMHOF B2¢ 1900 rack mnt 3U x 19° 110/240v NEW €79.96
Shippng on ai tans (A). Blowers (B). 50.000 Fens Ex Stock CALL

available - send large SAE - PACKED with bargains!

EE On line
o on 20,000 » stock Rerve!
RETURNING SOON

mumsnwo

ALL T ENQUIRIES

0181673 4414

FAX 0181 679 1927

DISTEL®

The Original
abase

Aluh-bu(wLKmmsuﬁl?&%VATnmuawmmmmaun&hmmm
m mmﬂwwemnlomw

Govermemeant. Schooss.
me-mm (A1)mf4.00
Qoo suppied 1 ou

mm por
y 1996 € 8 OE 06%




4-Go Rocket

Launcher

Fire up your ingenuity! For the more ambitious rocket modeller, Robin Abbott has
made a four-rocket launch controller to work with popular rocket kits.

his project was nspired by my interest in mcdet

rocket buiding. Model rockets made up from kits are

avalable ina wide vanety of sizes and

configurations from small 6-inch rockets up to 4 feet

or more. The rockets are launched with a small
cartndge engtne which is electncally fired. Model rocketry
company Estes provde a smple kit which includes a controlier.
The controlier is a very simpie 6V powered unit with a safety key, a
launch button, a small bulb which dluminates to indicate that the
igniter is connected, and 8 metres of cable to connect to the
rocket. The connection to the igniter is made with crocodile clips.
The controtler does not fire more than one rocket, or fire rockets
with more than one engine cartndge, so for more ambitious
modellers this project was devised to provide a more
comprehensive controller.

Rocket Modelling
Model rocket fiying in the UK is dominated at the less ambitious
end of the market by the Estes company of Amenca. Estes
manufacture the rocket cannage engines, igniters and kits for the
rockets which are available from large model shops. The home
constructor cannot manufacture engines or igniters, but the
rockets are quite straightforward to construct with or without a kit
Most rockets are made of two stages (see figure 1). The stages
siot into each other at the launch and are connected by a length
of elastic cord. The upper stage has a simple plastic parachute

pushed into the rocket. The parachute is folded and tucked in
below thetop stage of the rocket which is plugged nto the lower
stage.

The rocket has a smait Jength of drinking straw glued vertically
to its side. This is slotted-over the “launch pad” which is a length
of piano wire heid vertically in at stand with a metal blast plate at
the bottom. The igniter is pushed nto the engine cartndge, and
heid in place with a small nubber stopper. At this point the launch
controller may be clipped to the igniter, ensuring that the safety
key is hald by the rocket operator so that the controlier cannot fire
the engine while it is baing connected.

When the engine fires, the igniter i8 connected to its power
supply. The igniter has a resistance of around 1.2 ohms and is
surroundied by a chemical simitar to a match head which lights
due to the heat of the igniter. The igniter then lights the rocket
engine which fires pushing the igniter plug out of the engine and
the rocket lifts off to hesght which may exceed several hundred
metres when small rockets are fired with larger engines.

The cartndge engine is a three stage system. The first stage is
the power stage which lifts the rocket to the majonty of ts final
height and speed. Next the engine continues with a delay stage
which has considerably less thrust, but.shows its presence with a
plume of smoke following the rocket. Dunng this stage the rocket
nomally has enough speed from the first stage to continue
chmbing vertically. Without this delay the whole fight seems very
short. Finally the ejection charge fires. This pushes a jet of gas out

ENGINE CLIP ENGINE CARTRIDGE

PARACHUTE WADDING

IGNITER

REAR FINS

Figure 1: a typical model rocket

FORWARD FINS

LOWER STAGE

FOLDED PARACHUTE
ELASTIC SHOCK CORD

NOSE CONE

Al
UPPERSTAGE

"

tiad to it, the lower stage has the fins for stability. The lower stage
has a srmple engine cartndge holder with a metal ciip which aliows
engines to be replaced easity and to allow the rocket to be fired a
rumber of times. On finng, a new rocket engine cartndge is
inserted into the holder, and fireprootf parachute wadding is

of the back of the engine into the body of the rocket. This pushes
out the parachute wadding (hence the need for fireproot wadding,
and the top of the rocket pops off, the parachute opens, and the
rocket floats gently to earth, It may then be recovered and fired

agan.
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Types of rocket
There are many different types of rocket available, and they are
identified by three parameters: for exampie, A8-3, or D10-2.

The first is the engine power - A, B, C, and D. The letter
represents the total power of the engine: each letter is twice the
power of the one before it, Thus B engines have twice the total
power of A engines and D engines have 8 times the total power
of A engines. A engines are small, B and C engines are both
medium size (70mm long by 18mm diameter), D engines are
begger again.

Each engine has a thrust number in Newtons, so an A4
engine will have a thrust of 8 Newtons, and will burn for half as
long as a B4 engine, and for the same length of time as a B8
engine.

The final parameter associated with the engine is the delay
time in seconds, this is the time taken between the end of the
first stage, and the ejection charge finng dunng which smoke is
ejected.

Thus for our example the engine has a total power rating of A,

a thrust of 8 Newtons, and a crusing detay time of 3 seconds.
Typically B and C rocket engines cost about £1.50 per fight.

tn general igger rockets require bigger engines and higher
thrusts. Thus a small rocket will fly higher as the thrust may be
lower, will take it higher, and wilt burmn longer, Also bigger rockets
will crusse for less time before they turm over and start heading
earthwards, so the delay time should be shorter in general.
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The launcher
This launcher provides for finng of up to four rocket engines.
There are four firing modes:

All four rockets may be fired simuttaneousty when the firing
button is pressed (allowing for more than one engine pn a single
rocket). The launcher detects when rocket igniters are
connected by the low resistance (approximatety 1 ohm) of the
igniters, and shows the status of each rocket on its own LED.

- Rockets may be fired in sequence, the next rocket being fired
each time that the firng button is pressed.

Rockets may be fired automatically at one second intervals in
sequence.

- One or more rockets may be fired at the end of a traditional 10
second count down.

The firng pulse given 1o the rocket is imited in duration to 3
seconds. This means that even if a rocket connection is shorted
out, the battenes will not be rapidly drained - @ common
problem on the launchers. where accidentally shorted crocodile
clips can drain the battenes through the igniter detection lamp.

if PC control is added it allows specialist appiications (note
that hardware is included for PC control, but the software is not
yet ceveloped).

Safety

Safety in a project such as this is of great importance, and the
project provdes a number of safety features. The intention is that
any single failure shoukd not cause the rocket to fire while the
operator is connecting the rockets. and to this end the following
teatures are provided:

There is a single safety key. This connects power to the relay
switches, and is also used by the

finng logic to disable the fiing button when. it is not present.
Once the launcher detects that a rocket has been connected,
the fire button is disabled for 3 seconds afterwards regardless of
the presence of the safety key. This allows operators to get away
even it the safety ke y is connected.

The launcher will only fire the rockets detected when the firing
sequence was started. For exampie with a 10 second count
down, then once it has started even it additional rockets are
connected dunng the countdown they will not be fired.

The project may also be used for finng other electncally ignited
devices such as fireworks or thunderflashes, provided that they
operate on a supply of 24V or less.

Controls and the launcher

The launcher Is battery operated, and for reasons which will be
described below there are two sets of battenes, one for the
controller, and one for the igniters. The battenes should be
alkaline, and should last an very long time, provided that the unit
is turneg off after use.

There are two switches on the launcher which control the
operation of the launcher. There is a 2-diglt 7-segment display,
and four LEDs, one for each rocket to show when the rocket is
connected. There is a connection for a.PC.input, which
connects directly to another socket which may be used to chain
launchers. From the back of the launcher there are four B-maetre
cables with crocodile clips, one for each rocket. As the safety
key is inserted diractly nto the launcher, the launcher should be
located with the operator, and not with the rockets. The finng
button is on a short cable connected 10 the launcher.

ELECTRONICS TODAY INTERNATIONAL
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Figure 2: the circuit of the rocket launcher

The power supply for the controller is
separate from the igniter suppty. This is

- o <2 T_,:,_,.J— .- due to the extremely low resistance of the
o . r Al igniter (which drops as the igniter heats. If
- ) T T | the controlier and igniter share the same
s = Il |;E":1 *—-{E B =1 supply the voitage drop as the igniter
=S ) l r—=i = t—'*‘ 1| .l ;'1 draws current was sufficient in the
B | R —C?,"" - prototype to cause the relay to drop out,
— ' | : CalT | @10 crash the PIC controller. The igniter
i Lr@ l =T never litt The supply for the controller
—— —] ' Ty | module may be OV (for example,. PP3), or
- T ' - ~ as in the prototype may be four AA
= @ | | T T‘“‘" S batteries (the regulator used is an
i T 3 extremely low dropout device. The igniter
1 [ af bl supply may be any voitage from 1.5V
{used for some thunderflashes), 6V (used
b T for rocket igniters) up 10 a maximum of
=@ hi.J; 1 7 %] 24V, which is the DC mit switch vottage of
[ A the relays. The safety key is in senes with

the igniter battery, and therefore
completely isolates the igniter relays, even
if a controller fauit pulls in the relays there
will be no supply 1o the igniters.

The sense input for the safety key is
driven from R12 and R13. The input is
normally low, and pulled high when the
safety key is inserted. Note that the
input/output pins of the PIC (in common

The mode switches have the followng function:

Switch 1 Switch 2 Function

Down Down All rockets fired immediatety when
the firing button is pressed. Seven-segment display is not used.

Down Up Fire rockets one at a time in
sequence, One rocket on each finng key press. The display
shows the rocket fired.

Up Down Fire rockets at the end of the 10
second time-out. The display shows the 10 second countdown,

Up Up Fire rockets at one second intervals.
The display shows the rocket number as each is fired.

The LEDs hght when a rocket is connected to the launcher. This
may be used to confirn comrect connection of each igniter.

The 7-segment displays show 00, and the displays and the
LEDs flash when the safety key is not connected. This may be
used as a confirmation that the safety key is removed.

The circuit

Figure 2 shows the circuit diagram of the launcher, As the project
comprisas a farly complex logic sequence, and drives an LED
display, a PIC microcontrolier was an obvious choice. A device
with a large number of VO connections is required for this project
as the controlier must drive 7-segment displays, digit drves, four
relays, four sense inputs, and the mode and fire keys. In fact, 24
of the VO pins are used, thus impiying one of the 40-pin PIC
dewvices - in this case the PIC16C74.

The LEDs used to show which igniters ane connected and the
2-digtt 7-segment displays are all muttiplexed on a common 7-bit
drive, The port pins used for drving the displays may seem to be
randomly distributed, but in fact were chosen for the easiest PCB
layout, as | find it easler to mocify software to handie out of order
LED segment drives than to lay out PCBs. The display common
anodes are driven from PNP driver transistors.

with most CMOS devices) have static
protection diodes down to the Vdd supply pins. Therefore
resistor R12 is required to fimit the current drawn from the igniter
power supply, especially when the igniter supply is 12V,

There are four igniter relays which are driven by transistors
Q5-8. The diodes in paraliei with the relays quench the inverse
voltage generated by the relay coits as the transistors turn off,
The igniters are sensed by resistors R15 to R18, these drive the
port B inputs which are configured with the internal pullups
enabled. Thus when the igniter is connected the sense iNput is
pufled low. The resistor is required for the same reason as for the
safety key input - to protect the PIC inputs when the relays pull
in connecting the input to the igniter supply.

Finaily, the mode of the launcher is set by switches Mode1

This Juno Il was built
using the instructions in
Peter Alway's The Art of
Scale Model Rocketry.
Modelier Sven Knudson
scribed card stock for
the corrugations at the
base of the rocket. He
was unsatisfied with the
way they showed up
after painting, so he
marked each
corrugation with a
pencil to emphasise it.
The decals are from the
Saturn Press decal set.
Photos courtesy of
Sven Knudson
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Figure-5: the component iayout for the main circuit board
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and Mode2, and the serial input from the PC is a simple
transistor buffer/imverter. The oscillator shown is a cerarmic
resonator, but for this application it woulkd be possible to use an
RC oscillator, as timing s not critical

Software

The PIC is hardly stretched in this application, the system
operates two interrupt timers. The first Is roughly once every 4
milkseconds used for the muitiplexed display drive. The second
mterrupt operates 10 times a 'second and is used for all system
timing and for scanning the press buttons. For the rest of the
time the PIC operates in simpie loops waiting for buttons to be
pressed, or for tmers to expire.

For interest the iogic flow diagram for the main software
loons is shown in figure 3.

Although timing for this application is not critical, the system
actually operates on a very accurate clock which causes an
mntermupt every 100ms. This is not the most difficult part of the
software, but it is worth showing how it is achieved with a 4MHz
clock, as the author has been consulted on this subsect on a
number of occasions. The reason why it seems difficutt at first is
that the internal timers of the PIC may be set to cause an
interrupt when they overflow, and this will onty happen on a
muttiple of 256us with a 4MHz dock.

The solution to this problerm is 10 use the Compare facility of
the 74. This allows the systemn to generate an intermupt every
time that the 16-bit counter/timer reaches a value which is the
same as the compare register. The interrupt routine should then
update the compare register t0 generate another interrupt at the
end of the next time penod.

The code in figure 4 is a’seif-standing program which
demonstrates this as an exampie to other programmers. It
performs no function, but simply increments a vanable called
IntCount exactly once every 100ms with a 4MHz clock.

Figure 4: exampie code for accurate timing on the 74
#include “d-\pic\p16¢74.inc”

#define TIMER1TIME .12500 ; 12500 counts of timer 1 is
100mS

cbiock Ox20 ; Block o' RAM variables

IntCount ; Counts interrupts

STATUS_TEMP ; Stores STATUS in interrupt
routine

W_TEMP : Stores W in interrupt routine
endc

org-0 ; Reset vector

call intt

goto MainLoop

org 4

nthand  goto introutine

; This is the main loop, replace with application code |

MainLoop goto MainLoop

; Inttialisation routine

init bt INTCON,GIE ; interrupts off

moviw Ox30I@TMR10N - Tuner 1 on. 8us clock

movwi TICON

cirt TMR1L ; Clear timer 1

ctrf TMR1H

moviw TIMER1TIME : Wiite 10 compare register

movwi CCPRIL

moviw TIMER 1 TRME>>8

movwf CCPR1H

moviw OxCa

movwf CCP1CON : Set timer 1 to-Compare
mode

bst STATUS,RPO

bst PIE1,CCP1E ; Enable compare interrupt

bet STATUS,RPO

cirt IntCount

bsHNTCON,PEIE : Enable penpheral
interrupts

bsf INTCON,GIE ; Enable interrupts
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MultiRouter

THE Autorouter for EASY-PC
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¢ Uses the latest Shape Based, 32 bit, Multi-pass,
Shove-aside and Rip-up and Re-try technology

» Autoroute very large and complex boards

; « User Controllable, User Configurable

‘ « From single sided to up to 8 layers
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¢ 100% routed 140 Components on a 210mm X
150mm board in less than 10 minutes!
(75MHz Pentium)

o Could Easily Pay For Itself On The First Project!
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GMNTER BATTERY

SAFETY KEY N

return
H

: This is the code which deals with interrupts,

introutine MOVWF W_TEMP
status save routine
SWAPF STATUS W
BCF STATUS,RPO
MOVWF STATUS_TEMP

: Microchip's

bifss PIR1,CCP1IF; Test for'compare intermupt

goto NotCompare 1 . Not a compare interrupt

inct IntCount . Add one to the intermupt
cournt

bef PIR1,CCP1IF ; Clear the mterrupt flag

moviw TIMER1TIME ; Set up the new compare

value
adawf CCPR1L 1
skpnc ; 16 bit add
nci CCPRIH 4
moviw TIMER1TIME>>8
adawf CCPR1H

;. Other interrupts are actioned here |
NotCompare 1
intret  SWAPF STATUS_TEMPW
MOVWF STATUS
SWAPF W_TEMPF

SWAPF W_TEMPW
rethe

Construction

The circuit board

referming to the Parts List, note that the relays shown are 5V
demvces, and the cols of the relays are driven directly from the
main board power supply. If the main board uses a SV battery
then the relay colls should be uprated to 9V, although in practice
the system will probably operate comectly even it they are not
uprated.

There are two circuit boards, one of which holds the relays
and relay dnvers, the other of which holds the main processor,
switches, displays and LEDs. Two boards are used for the
profect, because the processor ankd display board is mounted
directly to the front panel, and there is insufficient clearance for
the relays to be mounted on this hoard,

The main board overay is shown in figure 5, note that i the

Lg-20MN

4
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Dn| - 10 seconds countdown

Up| - Fire one rocket at a time
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of Sven Knudson

senal fink is not to be used the main circult board will not require
R14 and 04, The main circuit board has five links, use snipped
component leads for the links, and insert these first, The ic
sockets are inserted next. Use an ic socket for IC1, and also for
Display 1, the connector for the relay board is also a 16-pin ic
socket. Next, soider in the resistors and the capacitors, finally the
transistors and IC2. For testing purposes the LEDs {D1 to D4)
shoukd be soldered in, but leave them sticking out of the board to
the length of the jeads as thay will be adjusted later, Switches
SW1, 2 and 3 are mounted on Veropins soldered into the board
to ensure adequate clearance when they are used to mount the
board. The centre of the three switch ieads needs smpping so
that all switch leads are of identical length. The leads must be
carefully soidered directly onto the top of the Veropins. All external
connections to the board are made by Veropins.

The relay board overlay is shown in figure 6. There are seven
hnks on the board, again these should be soidered first. Follow
with the discrete components, the ic socket, Veropins, and finally
the relays. If less than four rocket engines are to be driven, the
associated circuitry may be left out and included at a later date.

The lead for the connection between the main processor
board and the relay board is made from 16-way flat ribbon cable.
The connectors are IDC 16-pin headers which fit well into
standard ic sockets. IDC connector assemblers are quite
expensive, however a simple alternative may be constructed.
Solder a scrap 16-pin ic socket into a plece of Veroboard. Press
the IDC header pins into the socket and assemble the header
around the flat cable. Press the top of the header down by hand,
and then complete the assembiy by gently squeezing the
complete unit with a mole wrench, or In a wce. Note that the
headers should be assembied on opposite sides of the cable to
ensure that pin 1 is connected to pin 1.

The safety key used in the prototype was a US mains plug
and socket with the plug shorted out. Clearly this key would be
completely unacceptable in countries which use this kind of
plug and socket for mains supply, and in these countnes a
different plug/socket must be used. The safety kay may be any
plug and socket which allows a physical method of breaking

the circuit, and which can carry the currents drawn, which can
reach two or more amps with larger igniter batteries. Do not
use a key switch unless the key cannot be removed in the on
position. This is very important, as it is vital that the safety key
cannol be enabled while the key is removed from the launcher,

Testing

For testing purposes the project should be assembled outside
the main case allowing faults to be rectified far more easity.
Directly solder the firing push button to the veropins, and use test
leads with crocodile clips 1o connect test resistors to the rocket
connections. Connect the safety key. Cable up the batteries for
the main processor board and relay board, and connect the
boards with the ribbon cable. Insert IC1 and the display, and
power up the system.

Check that the system operates as described above. To
simulate rocket igniters being connected to the system, the test
leads shoukd be connected to 100-chm resistors. The voltage
across the resistor may be measured 10 verify relay operation.
Remember that the fire button is disabled for 3 seconds following
power up, and for 3 seconds followang connection of a rocket.

Case

The case used for the project is a Mapiin type M1006. This case
has an offset aluminium front panel on which the processor and
display board is mounted. The dniing pattern for the front panel
of the case is shown in figure 7. The holes for the firing button
and senal Input/output sockets are on the nght, all the other
mounting holes are for the switches. Glue a small piece of red
filter over the display hole. This is essential for viewing in daylight.
Four holes need drilling in the rear of the case for the grommets
for the rocket cables, and for the prototype the safety key was
also mounted on the back panel of the case. The relay board and
battery holders are fixed t0 the base of the case using double
sided adhesrve pads.

Unsoider the LEDs D1 to D4, but leave them loosety fitted into
the board holes, connect short cables to all pins on the main
board, and ptug in the nbbon cabie. Fit the main board-to the
front panel and fix it firmily In case by screwing on the switch nuts.
Now carefulty move the LEDs so that the top of the LED fits
snugly behind the front panel hole. Soider the leads of the LEDs
into the board.

The finng button is connected through a phono socket, The
lead used was a single cored microphone lead, and the button
mounted in & 35mm plastic fiim canister. Do not use a jack plug
for the lead, as the plug may cause a short - and an acodental
rocket finng ~ when it is inserted.

Resolder all the cables and check that the project stil
operates properly belore assembling the case.

Using the launcher safely
As with any rocket launching system (be it electrical or simply a
match), the safety of the system depends on the operator
displaying common sense and taking all sensible precautions.
With this system the operator must take out the safety key
whenever connacting rockets to the launcher. This provides a
strong guarantee of safety. The display will flash whenever the key
18 removed, and this may be used as confirmation that the key is
removed and that there is no internal short that might fire the
rocket, The unit should be powered up whenever connecting
rockets 1o allow the three second safety time-out to operate
when new rockets are connected, although the time-out operates
automatically on power up.

Please follow the instructions provided with the rockst
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System Features

Complete End-to-End CAE/CAD system
Simuitaneous SChematic and Layoul generation,
Automatic Front and back annotation
Intuitive higrarchical menu structure.
Mouse ot keyboard commend ativation
Macro operations

Reai-time drplay of ratsnest, actve hodes,
ungie ine or true trace width.

QOn-ine heip

Auto reconnect

Fuil Inlegration of Schematic and Layout
Automatx, file backup.

User definable text si2es.

ng
Swatching onvoft possibiity for tool and scroll
bars.
vrubie schematic and PCB symbols by editing
Monochrome maode for better pnnt resolution
Biirnap support for loading i0Qos,
documentation, etc. Can be used in heerarchwcal
as well as in umple schematic or PCB design.
Maximum number of nets. 16.000.
Maximum number of nodes 32,000,
Maumum number of bend points: 64,000
Maximum number of connections: 64,000,
Maximum number of symbols: 32.000.
Maumum number of components: 32,000
Maumum number of mult-segment races:
32,000, with a tola! of 64,000 trace segments.
ANSIEC libranes
Full Gerbes, NCD, pxc and place oulput

Schematic Capture

Up to 100 schematic sheets.

Up 10 64° x 64" sheet size.

Industry standard sheet Sies.

Rotate, scale and mirror symbols

Real-ume dragging of components and wanes.
Automatic package and pin asugnment
Orthogonal and free mode manual routing.
Automatic bus annotation.

Block save, 1030, Move and delete

Direct access to mxed mode simulation.
Autorouting of connections

Merging and sphitting of nets possibality
Definable hne wxdth, atso for bus-fines
Swapping of component positions.
Automatic component renumbenng By
SWAppIng.

PCE Layout

32 layers (28 route layers, 2 silk-screen layers
{front and back), 2 soldermask layers {front and
back)).

Liser definable trace saes.

User definable pads

Curved traces.

1 mil grid resolution - Fine grid 10 micron.

SMT_ fine kne, analog SUPPOrt.

Component repeat, rotate and mirror
Components "Move by name ™,

Component, gate and pn swap.

AUOMINC COMPONENt renaming,

Trace repea.

On-ne, mutti-layer routing with automatic via
nsertion.

Pin-to-pin, free or 45 degree routing,

Change segment sde and wadth, trace s.de and
width

Fast #nteractve generation of ground planes
wath user detinable cross-hatch or sohd fill
Automatic ground plane with thermal rehef
fsertion .
Automatic DRC with user specified parameters ~
Electncal connectmty checking.

Lirear rotafion of symbols.

Gerber input read and use possibility.

Buttt-in interface for Spectra 6.0, Max route 6.0
and Arizong Autoroutet.

Bitmap functions (logos, drmnqs =
Sophisticated database viewer,

Mixed Mode Sémulation

AC anatyss (Frequency doman)

DC anatysss (Linear/non-inedr).

TD analyss (Time domain).

Diagram generator.

Dynamic parameter definition of active and
DassIve COMPONEeNts.

Output graphs dsplayed on screen, hardcopy of
placed on schematic

Oscilloscope function.

DLL based analog/degital simulation primitives,
modeling language and library creation tools.
Buitt-in model generator tor dscrete devices

Please Note: Some of the above are ONLY
prowded on the De Luxe 3 Version EdSpwce
and Thermal Analysss are available

a3 bolt-on extras.



£1 BARGAIN PACKS
- List 5

One ftem only per pack uniess otherwise stated.
TEST PRODS FOR MULTIMETERS with 4mm
sockets. Good length very flexible lead, ref D86
8 OHM PM SPEAKERS, size 8 x 4°, pack of 2
These may be shghtly rusty and that is why they are
50 cheap, but are electrically O, Ref D102.
PAXOLIN PANELS size 6 x 6°, approximately %"
thick, pack of two, ref D103.
13A SOCKEY, virtually unbreakable, ideal for
traihng lead, ref D95.
PIEZ0 BUZZER with electronic sounder circuit, 3 to
9V DC operated, Ref D76.
DITTO but without Internal electronics, pack of 2,
Ref D64.
LUMINOUS ROCKER SWITCH, approximately
30mm sq, pack of 2, Ref D84,
ROTARY SWITCH, 9 pole 6 way, small size ana %*
spindle, pack of 2, Ref D64,
FERRITE RODS, 7" with colis for Long and Medium
waves, pack of 2, Ref D52.
DITTO but without the coils, pack of 3, Ref D52,
SLIDE SWITCHES, SPDTY, pack of 20, Ref D50,
MAINS DP ROTARY SWITCH with %" control
spindie, pack of 5, Ref 049,
ELECTROLYTIC CAP, 800uf at 6.4V, pack of 10,
Ref D48.
ELECTROLYTIC CAP, 1000 + 1000ut 12V, pack of
10, Ref Da7,
MINI RELAY with SV coil, size only 26 x 19 x
11mm, has 2 sets changeover contacts. Ref D42,
MAINS SUPPRESSOR CAPS. Iuf 250V AC, pack of
10, Ref 1050.
TELESCOPIC AERIAL, chrome piated, extendabie
and. folgs over tor improved FM reception, Ref 1051,
MES LAMP HOLDERS, slide on to %" tag. pack of
10, Ref 1054,
PAX TUBING. X" internal diameter, pack of 2, 127
lengths, Ref 1056.
ULTRA THIN DRILLS, .4mm, pack of 10, Ref 1042,
20A TOGGLE SWITCHES, centre off. part spring
controlled, will stay on when pushed up but will
spring back when pushed down, pack of 2, Ref 1043,
HALL EFFECT DEVICES, mounted on small heat
sink. pack of 2, Ref 1022.
12V POLARISED RELAY, 2 changeover contacts,
Ref 1032.
PAXOLIN PANEL. 12 x 12" %~ thick. Ref 1033.
MINI POTTED TRANSFORMER, only 1.5VA 15-0-
15V or 30V, Ref 964
ELECTROLYTIC CAP, 32uf at 350V and S0uf
section at 25V, In aluminium can for upright
mounting, pack of 2, Ref 995.
PRE-SET POTS, 1 meg. pack of five, Ref 998.
WHITE PROJECT BOX, with rocker switch in top lek-
hand side, size 78 x 115 x 35mm. unprinted, Ref
1006
6V SOLENOID, good strong pull but quite small,
pack of 2, Ref 1012.
FIGURE B8 MAINS FLEX, atso makes good speaker
lead, 15m, Ref 1014,
HIGH CURRENT RELAY, 24V AC or 12V DC, 3
changeover contacts, ref 1016.
LOUD SPEAKER, B ohm 5W, 3.7° round, Ref 962
NEON PILOT LIGHTS, oblong for front panel
mounting, with internal resistor for normal mains
operation, pack of 4, Ref 970.
3.5MM JACK PLUGS, pack of 10, Ref 9785,
WONOER PLUGS, pack of 10, Ref 986,
PSU, mains operated, 2 outputs, 1 9.5V at 550ma
and the other 15V at 150mA_ Ref 988
ANOTHER PSU, mains operated. output 15V AC at
320mA, Ref 989.
PHOTO CELLS. siicon chip type, pack of 4, Ref 939,
LOUD SPEAKER, 5" 4 ohm 5W rating, Ref 946.
2307 ROD ELEMENTS, 500W terminal ended 10"
long. pack of 2, Ref 543.
LOUD SPEAKER, 7 x 5 4 ohm, 5W, Ref 949.
LOUD SPEAKER, 4 circular 6 ohm 3w, pack of 2,
Ref 951,
FERRITE POY CORES, 30 x 15 x 25mm, matching
pair, Ref 901.
PAXOLIN PANEL. 8 ¥% x 3 % with electrotytics 250uf
and 100uf, Ref 905,
CAR SOCKET PLUG, with PC8 compartment, Ref
917.
4 CORE FLEX, sultable for telephone extensions,
10m, Ref 918.
VERO QFF CUTS, approximately 30 square inches
of useful sizes, Ref 927,

PROJECT CASE, 95 x 66 x 23mm with removal lid
held by 4 screws, pack of 2, Ref 9T6.

SOLENOIDS, 12 10 24V, will push or pull, pack of 2,
Ref 877

2M MAINS LEAD, 3 core with Instrument plug
moulded on, Ref 879,

TELESCOPIC AERIAL. chrome plated, extendable,
pack of 2, Ref 884

MICROPHONE. agynamic with normal body for hand
holding, Ref 885

CROCODILE CLIPS, supenor quality flex, can be
attached without soldenng, 5 each red and black,
Ref 886.

BATTERY CONNECTOR FOR PP3, supefior quality,
pack of 4, Ref 887,

LIGHTWEIGHT STEREO HEADPHONES, Ref B98.
PRESETS, 4T0ohm and 220K. mounted on single
panel, pack of 10, Ref 849.

THERMOSTAT, for ovens with %" spindie, to take
control knob, Ref BST.

12-0-12V 10 W MAINS TRANSFORMER, Ref 811,
18-0-18V 10W MAINS TRANSFORMER, Ref 813,
AIR SPACED TRIMMER CAPS, 2 to 20pf, pack of
2, Ref 818.

AMPLIRIER, 9 or 12V operated Multard 1153, Ref
823.

2 CIRCUIT MICRO SWITCHES, Lincoln, pack of 4,
Ref 825,

LARGE SIZED MICRO SWITCHES (20 x 6 x 10mm),
changeover contacts. pack of 2, Ref 826,

MAINS VOLTAGE PUSH SWITCH with white dolly
through panel mounting by hexagonal nut, Ref..
POINTER KNOB, for spindie which is just undef X*,
like most thermostats pack of 4, Ref 833.

TOROIDAL MAINS TRANSFORMERS
All with 220/240V primary winding,
0-30V + 0-30V at 120VA would give you 30A at 4A
or B0V at 2A, price £8. Ordef Ref BPG2.
0110V + 0-110V at 120VA woulo give you 110V at
just over 1A or 220V at WA, price £8, Order Ref
BPGA.
0-35V + 0-35 at 150VA would give 35V at 4A or
70V at 2A. pnce £8, Order Ref BPGS
0-35V + 0-35V at 220VA wouid give 35V at 6 %A or
70V at 3 XA, price £9, Order Ref 9PG4.
0110V + 0-110V at 220VA would give 110V at 2A
or 220V at 1A, price £10, Order Ref 10PGS,
0-45V + 045V a1 S00VA would give 45V at 11A or
90V at 5 %A, price £20, Order Ref 20PGT.
0110V + 0110V at S00VA would give 110V at 5A
or 220V at nearty 3A, price £25, Order Ref 25PG8.

NORMAL MAINS TRANSFORMERS
5V 45A, £20, Order Ref 20P16
6V 1A, 2 for £1, Order Ret 9
8V 1A, £1, Orger Ref 212
9V %A, 2 for £1. Order Ref 266
SV 1A. £1, Orcer Ref 236
9V 3A, £2, Order Ref 2P408.
10V 1A, £1, Orger Ref 492
12V %A, 2 for £1, Order Rel 10
12V 1A, £1, Order Ref 436
12V 2A, £2, Order Ref 2P337.
12V 3A, £3, Order Ref 3P181.
15V 1A, £1, Order Ref 267
17V 1A, £1, Order Ref 492
18V 1 %A L1, Order Ref 491
20V 4A £3 Order Ref 3P106
24V %A £1 Order Ref 337
24V 1A, £2, Order Ref 2P413,
24V 1 #A_ £2.50, Order Ref 2,.5P15,
25V 10A, £20, Oroer Ref 20P33.
28V 2 %A, £4, Order Ref 4P24,
30V 25VA, £2.50, Order Ref 2.5P25.
40V 2A, £3 Order Ref 3P107.
43V 3 %A, £8, Order Ref SP262.
50V 154 £20 Order Ref 20P2.
675V 100mA, £5, Order Ret 5P166.
4kV 2mA, £5, Order Ref 5P139
606V 5vA, 2 for £1, Oroer Ret 612.
606V 10VA, £1, Order Ref 281
7.50-7.5V 8VA, £1, Order Ref D104
7.50-7.5V S0VA, £4, Order Ref 4PO8.
808V BvA, £1, Order Ref 212,
12012V 3vA_ £1, Order Ref 636.
12012V 6VA, £1, Order Ref 811,
12012V 30VA, £2.50, Ref 2.5P15.
15015V 1VA, £1, Order Ref 937.
15-0-1SV 15VA. £2.50, Ref 2.5P24,
18-0-18v 10va, £1, Order Ref B13.

20-0-20V 10VA. £1, Oroer Ref 812
20-0-20V 10VA_ £2, Order Ref 2PBS5.
20:0-20V 20vVA. £2, Order Ref 2P138.
20-0-20V 40VA, £3, Order Ref 3P205.
20020V BOVA, £4, Order Ref 4P36.
25025V 40VA, £3, Order Ref 3P206.
36-0-36V 20VA, £2. Order Ref 2P156.

SPECIAL TRANSFORMERS
15VA gives 1V 7V BV 9V or 10V, £1, Order Ref 744,
380-38V 150VA with regulated winding. £10, Orger
Ref 10P36.
230-115V auto auto transformer 10VA. £1, Orcer
Ref 822,
230-115V auto transformer 1kVA, £20, Order Ref
20P29.
230-115V auto transformer 300VA can be made
from ourf Ref 4P9T7. This is a big mains transformer
but it has 1 115V tapping on s primary, £4

SUPER WOOFER LOUDSPEAKERS

Two available. The first is a 10™ 4 ohm with a power
rating of 250W music and normal 150W. Has a very
heavy magnet and is beautifully mage and firished
by Challenger. Normat selling price for this is £55 +
VAT, you can buy at £29 inciuding VAT and carnage,
Order Ref 29P7.
The second one is a 8~ 4 ohm. 200W music. 100W
normal. Again, by Challenger, price £18. Orcer Ref
18P9. Incidentally, as these are so heavy, if you
collect, then you will make a saving of £2 on the
10° and £1.50 on the 8",

LOUDSPEAKERS
2" roung S0ohm coll ¥W speaker, pack of 2, £1,
Order Ref 908,
2 %° 8 ohm, pack of 2, £1, Order Ref 454,
2 %° 35 ohm, pack of 2, £1, Order Ref 514,
3 %" 8 ohm, pack of 2, £1. Order Ref 682,
5* 4 ohm, pack of 2, £1, Order Ref 136.
6 %~ 4 ohm with tweeter, £1, Order Ref 895,
6 ¥~ 6 ohm, £1, Order Ref 896.
6 %" B ohm with tweeter, £1, Order Ref 897,
€ %" 4 ohm 12W {supenor make with Hitachi 100ls),
£1, Orcer Ref 900.
6 x 4° 4 ohm, £1, Order Ref 242.
5 x 5° 15 ohm, £1, Order Ref 906.
5x 3° 16 ohm, pack of 2, £1, Order Ref 684,
8" 15 ohm Audax, £1, Order Ref S04,
3" 4 ohm tweeter, £1. Order Ref 433,
6 %" 4 ohm Sanyo speaker 10W, £1.50 Order Ref
1.5P11.
6 x 4" 15 ohm 10W, £2, Orcer Ref 2P167,
6 %~ 4 ohm Hitach: speaker with tweeter, £2, Order
Ref 2P301,
20W tweeter 4 ohm, £1.50, Order Ref 1.5P9.
Tweeter on flange with crossover, £3, Order Ref
3P886.
Horn speaker, £3, Order Ref 3P82.
5° 20W lougspeaker by Goodmans for Ford, £3,
Oruer Ref 3P145,
8" 8 ohm Amstrad 15W speaker with matching
tweeter, £4, Order Ref 4PST,
Midl speaker in cabinet 4 ohm S5W, £5, Order Ref
5P137.
Boxed speakers 4 ohm. £5 each of pair for £8,
Orcer Ref 8/14L.
Double wound voice coil 25W speaker, ITT, £7,
Order Ref TP12.
Bulkhead speaker, metal cased, £10, Order Ref
10P43.
25W 2 way crossover, pack of 2, £1, Order Ref 22,
40W 3 way crossover, £1, Order Ref 23

BIG BUYERS DISCOUNT
Many of the tems on this page are are available
in quantity anc H you order 10 of an item, you
can decuct 10%. 50 of an tem 15%, 100 of an
tem 25%, or 8 mixed order totalling £200 from
ftems on this page, again 25% discount.

TERMS
Send cash, PO, cheque or quate credit card number
~ orders under £25 add £3.50 service charge.
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engines, n particular the recommendation that the rockets are
used onty under responsible adult supervision, and are fired only
in suitable locations. Estes recommend that rockets are fired at
least 5Sm away, and in the event of a launch talure the rocket
must be left for at keast one minute before approaching t to
attempt to re-launch it.

If iess than four rockets are connected, attach the rockets to

the lower numbered cables: therefore with two rockets to launch,

connect them to cables 1 and 2.

Figure 8: the ccde for the 16C74

:04000000A7 20052808

11000080CE9287820A410241 124 1A0C28072824117D
:10001800A001A101241E0528A70803100828241DE3
:100028000C282411A4142C08AD002EO8033C031935
:1000380059282E08023C031964282E08013C03198C
:100048003E28A0010130A30029088E202908A10016
:100058001E30A200A41C3A28A208031D2E287820CB
:100068002908043C03193A28A90A2828A410782047
:10007800A701 0C28A0010130A900A 1 0029088E20A1
;100088002908A1001E30A20044 1 C3A28A20803108BA
:1000980048287B8202908043C03193A28A41C3A283C
:1000A800241D52282411A90A4228A001A101802058
:1000B8001E30A200A41C3A28A208031D5E283A2874
:1000C8000A30AB0O00130A000AT01A411A41C3A28F9
:1000D800A4 106A28A41 1AD0B03 1DAOC3AT0803100C
:1000E80077280A30A100A 10303 1D6A2859280510A2
:1000FB008S 100511851 1080080012D183014AD18B0
11001080080 142D193015A0 1980 150508FCO53004CB
:10011800850008008000043C031D9428AD1985151E
:100128003008033C03109A28201305153008023C98
:10013800031DA02885 14AD 18300801 3C031 0080004
:100148002D180514080088 137820FF 30FF 30850025
:1001580086008700880007308900831605108510FF
:1001680005118511071207138710871107118712C8
11001780007 10081288120813831287000816881689
:1001880008170330831681008312313090008E01E6

:100198008F01D4309500303096000A3C37008816C6
:1001A800081783160C 158312A401AA01A701A20138
11001B800ACO1AS501A601AFO1ABO1AO01A10111216F
:1001C8000A30AB008B17482108008100030E831208
:1001D800B2000C1D0529AF0AABOBF528A4 150A308F
:1001EB00ABD011210C11D43095070318960A303052
:1001F800960724 14A708031DA703A208031DA2033A
:100208000C290B 1D0C290811AS0A03 19A60A4B2151
:10021800320E8300810E3 1OEOS00AEQTO61BAE 147A
11002280086 1A2E14861910292C142A1C48212A14D2
:100238001F292C 102A1006192629AC 14AA1C482198
:10024800AA142829AC10AA1086182F292C152A 1DA3
:1002580048212A1531292C112A1106183829AC15DC
:10026800AA 1D4821AA153A29ACT11AA11861B4029B2
:100278002A1E24152A1641292A12051A4629241248
:10028800A4 10472824 1608001 E30AT000800A80A5 1
:100298002808033C0318A801081688160817241A09
:1002A80057 29AF 180800AB0803195F2928 18632907
:10028800A818672908 130812200800276929881236
:1002C80021080027692908132C08BO0OFF3087008F
:10020800301807 12801807 13301987108019871192
:0EO2EB00301A0711BO1A87 12301807 10080009
:100E0O00B0000A3C031C003407 308A003008093E59
:100E100082003F3406345B344F3466346D3470D34A5

‘0BOE200007347F346F 34003405
:00000001FF

Obtaining programmed chips

The code for the 16C74 is shown in figure 8. A disk
containing the object and source code for the project may be
obtained by sending an SAE and a cheque for £5 to Forest
Electronic Developments, 10 Holmhurst Avenue, Christchurch,
Dorset BH23 5PQ. They will take credit card orders on 01425
275962. Alternatively a pre-programmed 168C74 is available
from FED for £15.00.

Estes model rockets can be found at most good model
shops. A catalogue is available from Estes in the USA at:
Estes Industries, 1295 H Street, Pervose, CO 81240, USA.
Tel. from UK (for other ongins, add the appropriate
international code): 00 1 (800) 820 0202; fax 00 14800) 820
0203, or on the World Wide Web at
http://www.service.corm/estes/ estes.htmi .

All photographs courtesy of rocket builder Sven Knudson.
Sven's web site can be found at www.dtm-corp.com/~sven.
His email is sven@dtm-corp.com
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Whether you are looking for o magazine subscription for yourself or as o superb Christmas gift
this offer 1s unbeotoble. And it couldn't be simpler:

NOW YOU CAN SUBSCRIBE TO AKY OF THESE MAGAZINES FOR ONLY £25! ux ony

So whotever yout possion, you ton have the mogozine {or magezinest) of your choice delivered directly to your door,
post free”, for only £25. Remember, o subscription is olways cheaper than buying your topies from the newsagent
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e Automatic Component Placement. ®Rip-Up & Retry
Autorouter with tidy pass. ®Pinswap/Gateswap Optimizer &
Backannotation, ®32 bit high resolution database. ®Full
DRC and Connectivity Checking. ®Shape based gridless
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Timer Module

Terry Balbirnie continues his series of adaptable circuits for GCSE projects with an

adjustable delayed timer module

he purpose of this senes is 10 describe some
gectronc modules which will be of interest to students
and hobbyists, particuarly those studying for GCSE
Technology and similar examnatons. All the devces
may be used as they stand, or modified to sut a
particular appication. All have possibiities for
expermental work bult in to challenge the more ambitious student.

No frills

The circuits are gven without frils. = they are"not bulit into abox, and
there is no on-off switch, for example. These detads are left to the
constructor. The way in wihch each device works s described with
the aid of the circuit diagram.

Construction Is based on a stripboard (Veroboard) layout,
Vercboard is prefermed by many students and # is readily avalable.
Aso, the nherent “n-ine” arrangement of cornponents inherent in
stripboard more nearty resembles the amangement of a arcut
dagrarm than a true PCB does, and is therefore more easy to match
to the crout under study. The relay output means that the circuits
are able to control other battery-operated devices such as lamps or
motors using a separate supply. They are also able to switch other
electronic arcuits on or off without any care needed over intertacing,

Note that these circuits must not be used to contral mains
equpment as this would be very dangerous.

Just in time
This month we shall look al a time delay module which may be used
to swilch some external device on or off during operation. The
“high/low™ aspect is provded by a switch on the circutt panel. In one
position, the timings may be adjusted from about 30 seconds to 11
minutes. In the alternative position, they may range from about 4
minutes to 2 hours. This makes the circuit sutable for a wide vanety
of puposes. For exampile, it could be used for process timing
(possioly for photographic work or cookeny). It could also be used to
operate a radio for a preset time at night so that it will switch off after
the user has gone to sieep. The timings are easity changed if
required and detalls for doing this are given later. The total cument
requirement is about 80MA whike timing. This is not mportant for
short timings. However, over long penods the battery would soon be
drained. It wauld then be better to use a commercial plug-in power
supply unit. More about this will be said later.

The crcuit is shown in figure 1. Power is obtaned from a PP9
battery or six AA size cells in a sutabie holder (or from a pug-n

supply). Dode D2 afiows current to flow from supply positive to
charge up capacitor C4 which then provides a supply for the crcuit.
The capacitor provides a reserve of charge and helps to provide
stable operation. This is espedcially useful when the battery Is
becorming cld or when a poorty-smoothed plug-in supply is used.
D2 also prowdes protection if the supply were 1o be connected with
noomect polarity since then it would be reverse biased and would
not allow curment to flow.

The principle component is the integrated circut timer, IC1, This
functions with very few external components to provide reasonably
accurate time delays. The chip incorporates a digital counter and
logic circuitry which enables it to give very long timings with relatively
low vahse components. it operates as follows. Curent from the
battery positve ine flows through resistor R2 to pins 4 and 5. An on-
chip 5V reguiator then provides a stabiised supply for the ic. The
excess voltage - that is, the difference between the nominal 9V inpuit
and 5V - appears across R2. Decoupling capacitor C3 is essential
for stable operation of the ic. On powering-up, timing begins and pin
3 goes high.

Pin 34 provides a precision 2.5V supply for the timing
components (RV1, R1, C1 and C2). Assume that switch SWi is
open (off) for the moment so C1 is disconnected and has no effect.
Current flows from pin 14 through preset RV and resistor R1 and
charges capacior C2. When the voltage across C2 reaches a
certain value, this is detected by pirt 13 and the on-chip counter
registers "one”. The capaditor is then discharged by internal arouitry.
The charging process then starts again with the counter keeping a
record of the numiber of charge/discharge cydles. When this reaches
4085, pin 3 goes low and timing is terminated. The ic is then ready
to begn a further cycle when the supply is switched off then on
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Figure 1: the circuit of the High-Low timer module

agan. When SW1 is dosed (on), capacitor C1 i connected in
paralial with C2 and the overall value is ncreased. This exdends the

tmings.

While pn 3 s high, cument flows through resstor R3 to the base
of transistor Q1. This allows coliector cumant to flow through the

Figure 3: the back of the stripboard layout

ones so that extermal

ne.

no.

relgy col. The relay has SPOT contacts and aocess is provided to
both the normally-open (“makea” and the nomally-ciosed ("break”)

devices may be gwitched aither on or off

during the timing cyde. D1 bypasses the reverse high-voltage pulse
which appears across the ralay col when It switches off. Without

this, the high voitage could damage
semiconductor devices in the circuit.

Construction

The topside stripboard layout component side
view) is shown in figure 2. Note that a large
number of track breaks and inter-strip links ane
needed. Make the track breaks first, using a
proper spot tace cutter, then attend to the
inks. Most causes of maliunction are due to
strips not being broken completely, a break or
ink wire baing left out, a break in the wrong
place or a bicb of soider or siver of copper
bridging adjacent tracks. Some of these
mistakes are invisibie to the nalked eye, sO
check with a magrifying glass!

Nendt, solder the switch in position. With the
specified unit, the centre tag wil not it the
0.1in. matrbc k wil be necessary to dril a smal
hole between the tracks as indicated. The
cenbre tag is connected 10 the copper strips
on each side of it by soidering a short ik wire
between them. Do not rely on a biob of soider
to do this. Follow by soldering the ic socket in
position, the relay, then all remaining
components. Take care to mourt the
transistor, diodes and capacitor C4 the comect
way round. Solder battery connactors o the
+AV and OV tracks as indicated. f a plug-n
supply is to be used, use the appropriate
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connector. Soider wires to the required relay contact tracks - the
common and aither the N/O (normally-open or “make” or N/C
(nomally-closed or “break”). Probably the "make” comtacts are more
usefut and these are accessibie from the edge of the board. Note,
however, that the photograph shows wires saldered to the “break”
contacts.

Adust Rv1 fully clockwise and switch SW1 off (lever adusted
upwards), This will give minimum timing which s best for testing
purposes. Insert the ic taking care over the orentation. This is a
CMOS device and could be damaged by static charge - earth
yourself by touching a water tap or other earthed poirt before
handing the pins.

Testing

Connect the battery and listen for a click from the relay. it should
then switch off again some 30 seconds later. Disconnect the battery.
Advance RV1 to give longer timings and switch on again. Check the
higher timing range by switching SW1 on (ever downwards).

It you are using a phug-in power suppPly, Make sure that its
voitage output does not exceed 12V. If it is of the stabiised type
there will be NG problem. The Ihexpensive non-stabiksed type will
need 10 be checked since the output voltage s usually stated for
full-load conditions and with this circut it wall be loaded only ightly.
You may find that a 6V nominal supply provides SV under a ight
load. 1f it has a polarity reversing phug, it i quite in order to try t one
way round and if the circuat does not work, reverse it.

ldeas for experiments

Remember, this circuit must. not be used to operate mains demices.
To extend 1o ime periods, capacitors C1 or C2 could be

ncreased in vake. Atemately, increase the value of RV or R1. If the

timings need 1o be adjusted from outside the case, remove RV1

and connect wires from a standard panel-mounting potentiometer
10 the same positions. if a motor or a lamp requinng Mmore than
about 1A is to be operated, t wil be necessary to up-rate the relay
with one having aporopnately rated contacts.

R1
R2
R3
RV1

220k
270R
1k5

4M7T min horizontal

Capacitors
(o] ] 470n min metallised polyester

c2 47n min metallised polyester
c3 100n min metallised polyester
C4 220u 16V PCB electrolytic

Semiconductors
Ic1 ZN1034E

a1 ZTX300

D1 1N4148

D2 1N4001

1 10} | S17 S1HYd

neous

ure relay with 6V coil and 2A “make”
in matrix stripboard; PP9 battery and

14-pin dil socket.

| MOT-YDIH

d in the prototype was type FMO1Y
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If you are looking for an easy and enjoyable way of studying or
improving your knowledge of electronics then this is the software for you.

The popular Electronics Principltes 3.0

Tos We 4700+ 2500« 100«
Ve 34246568 3x TI00 e 25 75
1 e i o A24G5HE 00 o 3 4247mA

: =
1 &4 Toaa R = - I

. . TR

Schools and Colleges. V1 4700 % 2424650600 = 16.09589 = 16.0959

A fully interactive 'electronics textbook’ on the screen.
OHP slides and student handouts within minutes.
Multi-user network version availoble.

s
b -

E - ———
p— = el

EPT Educational Soltw.:re Pump House, Lockram Lane, tham. Essex. UK. CMB 2BJ.
B Tei/Fax: 01376 514008. e-mail sales@eptsoft.demon.co.uk * UK & EC countries add £2 per order for
: post & packing. VAT should be added to the total. Qutside Europe £3.50 for air mail postage by return.
Switch, Delta, Visa and Mastercard orders accepted - please give card number and expiry date.

Cheques & Postal Orders should be made payable to EPT Educational software.




Computer-controlled
Christmas Light S

ow

Pel An uses his Centronics port to drive a “melody” of programmable light patterns

CONNECTED TO
CENTRONK: PORT

Figure 1: the computer-controlled LED light show

¥O BOARD

LED BOARD

7 his article describes a computer-controlled LED fight
show system. There are 24 LEDs (8 red, 8 green
| and 8 yellow) arranged in three concentnc circles on
| ‘the display board (see Figure 1). with one biue LED
in the centre. The board is connected to an YO
control board via a 26-way nbbon cable. The controt board 1s
then connected to the computer’s Centronics port using a
printer cable. The kghting sequence for each LED is
programmable. Users can write software to cutput different
kghting sequences and thus achieve vanous visual effects.

The project can be a fancy hi-tech decoration at home. If
you have several such devices running, you probably can just
about bring the Blackpool lluminations. into your home.

The hardware pnnciple 1$ very easy to understand and the
project is easy to construct. Programming the light sequence is
greaf Ton. You can use your imagination to create any visuat
effects you tike. If you are a bit lazy, you could let your
computer to 'compose’ its own melody of ights...

The works

The systemn consists of two boards: the YO board and the LED
(dispiay) board. The IO boards Is connected to the printer port
of a PC, and provides 24 output lines. The LED board contains
25 LEDs of 10mm diameter.

The details of the Centronics port are descnbed in the
article ‘Centronics Mini-Data Lab’ in ETI Volume 26 issue 2
earlier this year.

The circuit diagram of the /O board is shown in Figure 2. It
contains three 74LS374 octal latches (IC1, IC2 and IC3). The
pin-out of the 74LS374 is given in Figure 3. When latching a
data to the output, firstly, the data is applied to the Inputs (D).
The a low-to-high-than-iow pulse is apphed 10 the CLK pin (pin

11). At the low-t0-high transition, the input data is latched to
the output. In the circuit, data inputs to the three latches are
provided by the Data port of the Centronic port. DBO, DB1
and DB2 of the Control port are connected to CLK inputs of
IC1, IC2 and IC3, respectively. The output ports A, B and C are
available from J1 and the pin-out functions of the connector
are shown in figure 5.

The VO board requires an 8 to15V DC 1A power supply.
The voltage is converted to +5V using an on-board voltage
reguiator. A fuse is used to limit the total current consumption
within 500 mA.

The circuit diagram of the LED display board is shown in
Figure 4. Each LED is driven by one output of the 74LS374
latches. A resistor Is connected in series with the LED to fimit
the LED cumrent below 15 mA, The LEDs used are 1Omm-
diameter LEDs, and there are 24 of them arranged in three
circles of 8 LEDs each, with a blue LED in the centre. In my
display, the inner circle has yellow LEDs; the middle circle has
red LEDs and the outer circle has green LEDs. They are
controlled by Port 8, Port C and Port A, respectivety.
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The Turbo Pascal 6 program for the

{081 LFiCA project is listed below. Readers can
convert the program mnto Basic or other
programming languages.

- The present program contains some
- useful functions and procedures.

on Procedure Input_prnter_address reports
08 |nura the number of Centronics ports installed
o84

o8

ome

DB

A
i
2
4
g
2

A !
26.WAY d
1DC MALE in

!
i

a

d

i
*F

4

|

on your pc and allows you to select a

o o j e |-

printer port. Procedure

W

00000000

o0}
T
:: _"'_ ¥ T T = y : write_port(port_number,port_data:byte)
C MO | writes port_data into one of the three
)\ \ 74L.S374 latches specified by
— ——]M port_number. The port_data coutd be a

e CEEEE

OUTPUT PORT B
E§§¢8238 %

J8 36.PIN FEMALE value from 0 to 255 and the port_address
R could be 0, 1 or 2. This is the only VO
control procedure in this program.
Procedure Timersecond:real) is a timer
procedure, If the time elapsed is in excess
of the second, it will set the time-out flag
(a Boolean number) true.

When you run the program, it first
reports the number of Centronics ports
installed on you pc and asks you to select
a pnnter port to which the ight show
board is to be connected to. After this,
the program will play a number of light-
effect melodies which | have

OUTPUT PORT C

programmed.
. e 12lee solt2 In this demonstration program, 1 have
om & Ll wp- A written some light effect procedures. They
«| osz| Lo wof't I are designed to work as follows:
g w<_‘~t'—#so g1 h-—] I
=]\ a 1 ro"Ls’"rd‘

3 — - 3 Procedure All_on_off (second) puts all the
5 mg‘ i =l — ‘ LEDs on or off at the same time. The time
o) O — 3o wofd period of this effect is determined by the

o€ oo vanable: second. The details of the
= - .l procedure are given in the program list.,
Procedure Binary (second) simply sends
binary data from O to 255 to the three
é“ o HEATSINK | ports. The fighting sequence of the LEDs
\ 5 [ / is ke a binary counter. This is a good
N - 1 oSV
| - hry T demo of binary data.
L to O +—1 08 [~ P—* T—r—r—
R S cocssm ® ™ X el 2N Procedure Chase (No, effect1,
T 1oon wn 5T f(;m = » | effect2 second) gves an LED chase
| 08 effect. To find out the functions of

-

-

| S
J

parameters, type the program and try it.

Procedure Red_Green {second)

Figure 2; the circuit diagram of the Centronics /O card i
. Y fluminates one red LED and one green

LED. The two LEDs rotate in a circle.

Construction

The two boards are constructed on single-sided PCBs. The Procedure Explode (second) makes the yellow LEDs (the inner
component layout of the I/O board and the LED board are circle} light up first, then the green LEDs (the middle circie), and
shown in figure 5. finally the red LEDs (the outer circle) kghts up last. It will repeat

Construction of the boards Is straightforward. Care shoutd this action again and again. The effect is exploding circles in
be taken to ensure that the polarity of the LEDs is nght. When different colours.
soldering LEDs on the PCB, keep the soldering time as short
as you can to make a good connection, as LEDs can be heat- Procedure All_off will switch off all the LEDs.
This also ‘swatches off’ the descrptions of my dermo prograrm.
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Program Light_show;
{Software driver for PCcontrofled Light Show Pel An 1997)

uses
dos, crt, graph;

var
bitnumber,outputbyte:byte;
P_address, Delaynumber_deiay:integer:
bit:array{1..8] of byte;
timeoutflag:booiean;
h1,m1,51,51001,h2,m2,52,51002:word;
time1,time2: real;

Procedure find_delay_number_2;
{Check pc speed and find the delaynumber for 1 ms)
var
time1,time2,dt:real;
thi,mi,s1,51001,h2,m2,s2,51002:word;
begin
cirscr;
gotoxy(25,24); write(' Checking computer speed’);
gettime(h1,m1,s1,s1001);
time1:=3600"M +60"'m1+81+5$1001/10C;
for t:=1 to 1000 do delay(1);
gettime(th2,m2,s2,51002);
time2:=3600"h2+60"m2+s2+s1002/100;
dt:=time2-time1;
delaynumber_delay:=round(1000/4t*0.001),
clrscr,
gotoxy(30,24); write('Finished...");
clrscr,
end;

Procedure Input_printer_address;

{Universal auto detection of printer base address)

{ $000:30408 holds the printer base address for LPT1
$000:3040A holds the printer base address for LPT2
$000:3040C holds the printer base address for LPT3
$000:$040e holds the printer base address for LPT4
$000:50411 number of parallel interfaces in binary format)

var
Ipt:array|1..4] of integer;
number_of_jpt,LPT_number,code:integer;
kbchar:char:
begin
clrscr,
LPT_number:=1; {defaut printer}
number_of_Ipt:=mem|{$0000:$0411]; {read number of
parallel ports}
number_of_Ipt:=(humber_of_Ipt and {128+64)) shr 6;
Ipt[1):=memw{3$0000:80408); {Memory read procedure)
Ipt[2):=memw{$0000:8040A);
Ipt[3):=memw($0000:3040C];
Ipt{4]:=memw{$0000:$040E];
textbackground(blue); cirscr,
textcolor(yallow); textbackground(red); window(10,22,70,24);
clrscr,

writein('Number of LPT instalied : *,number_of_lpt:2);
writeln(’Addresses for LPT1 to LPT 4: “Jot{1):3," °, Iptf2]:3/
pU3):3." , ipt[e]:3);

write('Select LPT to be used (1,23,4) : ')
delay{deiaynumber_delay”1000);

at { v L er '::flm* i
Q - 3 L+ I_ e} e
ofi} b B oo 0 o1l sofE—s B0 |

s 0 [ 10 © Of

- —} q 4 ¢k — o o ) © DAZ

| 03 o— Fle - 0K
= i - s = ‘Q ! 04 o [ B DR

- ': o 3 D& o~ ’OP o DS
o 4 b 0% o 50 P o DB

L l ¥ 07 o 40 0 o OF?

o W] cx avo— B

S | » a0
HNESERE |
L8 . AE R Figure 3: the pin-out of the 74L5374
Y and the circuit for expanding an 8-bit
:.""..:.‘Sum port of the Centronics port

if number_of_Ipt>1-then begin {select LPT1 through LPT4 if
more than 1 LPT installed)
repeat
kbchar:=readkey; {read input key
vallkbchar, LPT_number, ccde); {change character
to value}
until (LPT_number>=1) and (LPT_number<=4)-and
(IptLPT number}<>0);
end;
clrscr;
P_address:=ipt{L PT_number];
writein("Your selected printer interface: LPT' LPT_number: 1}
write('LPT Address P_address:3);
delay(delaynumber_delay* 1000);
textbackgroundiblack); window(1,1,80,25); cirscr,
end;

Procedure timedelay;
{A short time delay)
var

duminy:real,

l:integer;
begin

for k=1 to 50 do dummy:=0,

end;

Procedure initialization;
pegin

port[P_address+2]:=0+2+0; {DSL=1, data load #1=0,

data load #2=0}

L J
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Program your PIC12C508/9s

Visible Sound’s Pentjum Friendly PIC programmer will program the
PIC12C508/9, PIC16C71/84. The programmer includes a ZIF socket to
easily mount the device to be programmed. (H137A).

All this for only £25 inc. P&P (UK Only) and VAT.

25 way M/M cable £6 (A057A). Power Supply £5 (A061A),

osziFOX 4@
A universal 20 MHz . /

storage oscilloscope

Christmas Special PIC Programmers

Starter Kit w

This value for money Special Offer, consists of our PIC
programmer (H137A), parallel connection cable (A057A) and
Power supply (AD61A) AND 10! PIC12C508-04/P.
Incredible value at £49.99 Inc. VAT and (UK) P&P.

PIC12C508-04 /P 1x£2.30, 10x£2.00, 50x£1.88 and 100x£1.76 (CS04A).
PIC12CS08/JW 1x£13.50 (C503A). PIC16C84 1x£6.00 (CS00A).

A slimline storage oscilloscope and digital
voltmeter with a sampling rate of up to 20 MHz.

Inclusive software enables the recorded signals to Voice Command Module £60
be displayed simultaneously on a PC screen. Based on the Sensory Devices RSC neural network .
Sample Rates: From 50 ns 1o 1 ms. pyyyeyors of Quallty I outprs o TOX Waacn:Each ot with s o wond

Input Voltage: 1V, 10V, 100 V. Electronic Thingies at and ‘off* word giving you up to 9% speaker dependent

Trigger: tinternal, :External, Auto. recognition. Simply train the nvodule with up to 40 words
Voltmeter; AC and DC. Very Friendly Prices VCM law cost microphone (AOSOA) £6.50, VCM low cost
Supply Voltage: 9 V to 13 V DC, 13 mA, external. Speaker (A062A) £5.00, VCM serial cable (A059A) £9.00.

Trigger, ground, power & serial cables included.

Voice Command module Christmasw
Also Available; Value Pack £67.49 inc. VAT and UK) P&P
CCD Ca Modul t £60 i
%mphg"ééo ;u‘:,e:ﬂrr?:‘ouolng, This pack contains VCM (H138A), VCM microphone (A060A), VCK{
cable and connecciors. Ready to run. 5P!‘akl‘r (A%ZA) and Power Supply (A061A).
B/W » Audio CCD Kit £85
Colour + Audio CCD Xit £150 ALI. prices INCLUSIVE of vat and delivery (UK only) Same day despatch.

Please add £2 p&p to all orders.

Microchip PIC and Motorola HC11 based development Tools

PIC Microcontroller Programmers Original - This is our original programmer for 16C5X, 16C55X,16C6X, 16C7x, 16C8x, 16F8X
devices. Price : £40 for the kit, or £50 ready built. Serial - This programmer programs the newest PIC devices in a single 40 pin multi-width
ZIF socket. Will program: 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508, 12C508, PIC 14000. Also In-Circuit programming. Price : £40 for
the ki, or £50 ready built. Introductory - Will program 8 pin and 18 pin devices : 16C55X, 16C61, 16C62X, 16C71, 16C71X, 16C8X,
16FBX, 12C508, and 12C509. Price £22 for the kit (not available ready built). Note : Al our programmers operate on a PC, using a
standard RS232 serial interface (COM1, 2, 3, or 4). No hard to handle parallei cable swapping | All programmers are supplied with
instructions, Windows programming software. MPASM, MPSIM and PICDE (Windows based PIC assembier )
PIC or HC11 Windows Basew:r9 Development: PICDESIM and HC11DE allows assembly and simulation of your PIC or HC11 projects in
one Windows program. Incomorate multiple files, view help file Information directly from the code, edit within project, build and track errors
directly in the source, then simulate. Simulator allows 3 breakpeint types, follow code In the source window, set breakpoints directly in code,
Run programs, or single step, or step over subroutines. Track variable values and trace for display on the Trace Analyser. Input stimuii include
clocks, direct values and asynchronous serial data. Profile your program - examine frequently called routines which are timed and use the
information to optimise out bottle necks. PIC Version Simulates up to 50 fimes faster than MPSIM § NEW 1 - 32 bit version allows full use of
Windows "95/NT4.0 facilities. Cost £30.00, or £25.00 for existing and new purchasers of any of our programmers. Please specify
Windows 3,1, or Windows ‘95 (32 bit) and either PIC or HC11 version
PIC BASIC FED’s PIC BASIC products - straighttorward, capable, powerful, rapid development. Operating in a Windows
Development Environment our modules need no assembler or UV eraser to program your PIC's, and operate from a senal link to your PC
The 16C74 module features - 8k EEPROM, up to 2000 lines of BASIC, 27 lines of programmable VO, 8 A/D inputs, Interrupt driven serial
RS232 interface. Peripheral 12C bus interface, LCD display driver routines, up to 178 bytes for variables and stack, extendible with optional
extemal RAM and ali the standard 16C74 features. Ask about the 16C57 version.
Compiler - The FED PIC BASIC compiler for the 16C74. it produces hex code to program your 16C74 directly with no need for external
EEPROM. Compatible with the EEPROM versions of PIC 16C74 BASIC modules - deveiop on an EEPROM based module then compile and
program your PIC chips directly.
16C57 Module Kit (8k EEPROM, 4MHz) £25.00, Pre-bulit £30.00 16C57 Module Kit {8k EEPROM, 10MHz) £31.00, Pre-built £37.00
16C74 Module Kit (8k EEPROM, 4MHz) £35.00, Pre-built £42.00 16C74 Module Kit {8k EEPROM, 20MHz) £40.00, Pre-built £46.00
16C84 chip programmed with BASIC - £25.00 Compller - £60.00, or £50.00 when ordered with 8 module

PIC and HC11 devices

PIC16C74/JW Erasable 20MHz  £24.00 PIC16C558 £5.00
PIC16C74-04P oTP 4AMHZ £8.00 PIC16C74-20P oTP 20MHz £11.00
PIC16C57-04P oTP aMHZ £5.00 PIC16C57-10P oTp 10MHZ £6.00
PIC16C84-04P 4MHz £6.00 PIC16C84-10P 10MHZz £8.00
PIC16FB4-04P 4MHz £6.00 PIC12C508-04P oTP 4MHz £2.20
PIC14000-04P OTP 4MHz £10.00 PIC14000/JW Erasable £23.00
PIC12C508-04P  OTP 4MHz £2.70 Motorola MCE8HCE11E2 Ring for details
Ask about other chips!
E Forest Electronic Developments w
10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ 01425-270191 (Voice/Fax) .

htp:/www. lakewood. win-uk. netfed htm e-mail: fed @ lakewood win-uk net  Prices are inclusive, please acd £3.00 for PP and handling to each order.
Cheques/POs payabile to Forest Electronic Developments, or phone with credit card details. Sanal Cables - £7.50
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Figure 4; the circuit diagram of the LED board

end;
Procedure Timer(second:real);

begin
time1:=3600"h1 + 60°'m1 + $1 + $1001/100,
gettime(h2,m2,s2,s1002);
time2:=3600"h2 + 60°'m2 + s2 + s1002/100;
if (time2-time1>second) then timeoutflag:=true else

end;

Procedure write_port(port_number,port _data:byte};
{write port_data into one of the 74LS373 D-type latches)
begin
port[P_address):=port_data; {output a byte to the data
port]
timedelay;
it port_number=0 then begin
port|P_address+2):=0+2+4; {load deta'#1=1}
timedelay;
port[P_address+2]:=0+2+0; {load data #1=0,
loading Gata}
tumedelay;
end;
if port_number=1 then begin
port|P_addresss2];=0+0+0; {load data#2=1)
timedelay;
pori|P_address+2]:=0+2+0; {load data #2=0, loading
data}
timedelay;
end;
if port_number=2 then begin
port{P_address+2]:=0+0+0, {load data #2=1}
timedelay;
port|P_address+2]:=1+0+0; {load data #2=0, loading
data}
timedelay;
end,

Procedure find_bit_weight;

{find the bit weight)

begin
Dif1):=1;
bit(2):=2;
bit(3]:=4;
bit[4]:=8;
bit[5):=16;
bit|6):=32;
bit[7]:=64;
bit[8):=128;

timeoutflag: =false;

end;.

Procedure All_on_off(second:real);

begin

gettime(h1,m1,s1,51001);

repeat
write_port(0, 255);
write_port(1, 255);
write_port(2, 255);
delay{delaynumber_delay* 300);
write_port(0,0);
write_port(1,0);
write_port(2,0);
delay{delaynumber_delay* 300);
timer{second);

until timeoutflag;

end;

Procedure binary{second:real),
var

3
42, 33, J5

8

Fs1 Fuse holder
Fuse 500 mA fuse
Heat sink for IC4

!'” {see Technical support fo

n cables with heaters
ort the PCB

2
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|
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~ 100R 0.25W carbon film
N 0 mm yellow LEDs (Maplin or
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Linteger;
begin
gettimefh1,m1,s1,51001);
repeat
for =1 to 255 do begin
write_pont(Q, i);
write_port{1, i);
write_pont(2, i)
delay{delaynumber_delay* 10);
end;
timer(second);
until timeoutflag:

end;

Procedure chase{no,effect1,effect2;integer;second:real);

var
i,datal,data2 finteger;

begin
gettimethi,m1,51,51001);

repeat
for =1 to 7 do begin
data1:=bitfi];
data2:=bit[abs(effect2"8-i);
for :=1 t0 no-1 do begin

datal:=datal +bitfi+j};
data2:=datal+Dbit[abs{effect2"8-i-j)]
end,
write_port(0, abs(effect1-255-datat));
write_port(1, abs{effect1°255-data));
write_pon(2, abs(effect1-255-data2));
delay(delaynumber_delay" 100);
end;
timer{secondy;
until timeoutflag;
end,

Procedure red_green{second:byte);
var
irintager;
begin
gettime(h1,m1,51,s1001);
repeat
for i:=1 to 4 do begin
write_port{0,bit[2"i- 1))
write_port(2,bit[2°i-1]);
delay(delaynumber_delay" 100);
write_port(1,bit[2"i]);
write_port(2,bit{2-i));
delay{delaynumbet._delay* 100);
timer{second);
end,
until timeoutflag;
end;

Procedure expiode(second:real);
var
i,datacinteger:

begin

gettime(h1,m1,s1,s1001);

repeat
write_port(0, 255);
delay(delaynumber_delay”200);
write_port(1, 255);
write_port(0,0);

< :

i1

Figure 5b: the component layout of the I/O card

delay{delaynumber_delay* 200),

write_port(2.255):
write_port(1,0);
delay(deiaynumber_delay*200);
write_port(2,0);
timer(second);
until timeoutflag;
end;
Procedure all_off;
begin
write_port{0,0);
write_port(1,0);
end;
freveeees ***Main program®*+=-+=*}
begin
find_bit_weight;
find_delay_number_2;
Initlalisation;
input_printer_address;
repeat
red_green(4);
chase(1,0,0,2);
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ali_on_off(2);
chase(1,1,1,2);
explode(2);
chase(3,0,0.2);
explode(2);
chase(3,0,1,2);
explode(2);
chase(1,0,0,2);
expiode(2);
all_on_off(2);
binary(2);

until keypressed

end.

Some ideas
Constructors may find that the LEDs are too small and the fight
emitted is not bright enough for their preferences. You could
improve this by using bigger lights. If the current required by
each light is too high, a power driver should be provided. You
could also add more lights on your display 1o give more
complicated visual effects. This however requires extra circuitry
to expand the outputs of the VO board.

Now, it's time for you to think about your light effects and
write your own procedurest

Technical support

Constructors should be able to obtain most of the components
from Maplin, PO Box 3, Rayleigh, Essex SS6 8LR, UK
(catalogues from main newsagents) or Electromail, PO Box 33,
Corby, Northants NN17 9EL. UK (Tel. 01536 204585). The TP6
software driver (source code and EXE files) Is available for

b

£5.00 pounds from the address below. The pnce of the two
PCB together is £15.00. | also have a limited number of kits
which put everything together in a package. Please direct your
enquiry to Dr. Pei An, 11 Sandpiper Driver, Stockport, SK3
8UL, UK. My telephone and answer phone number is
44+{0)161-477-9583 and my e-malil is
PAN@FS1.ENG.MAN.AC.UK.

The K-307 Module provides the features

required for most embedded applications

s 4 Channels in 1 Channel out
* 36 Digiaal in or out & Timers
RS-232 or RS-485 plus 12C
LCD both text and graphics
Upto 8 x 8 matrix keyboard
> 2Mbytes available on board
Many modes to choose from

i

(i

The PC Starter Pack provides the quickest method
to get your application up & running
| ing System * Real Time Multi Tasking
Languages ¢ ‘C‘, Modula-2 and Assembler

¢ Easy to expand to a wide range
of peripheral cards

Expansion

Real Time Calendar Clock, Battery Back Up,
Watch Dog, Power Fail Detect, STE [/0 Bus,
8051 interface, 68000 and PC Interface

Cambridge Microprocessor
Systems Limited

) ‘ I Units 17 - 18 Zone ‘D’
l \'j Chelmsford R.oad Ind Est
\J Great Dunmow Essex CM6 1XG
E-mail cms@dial.pipex.com
Phone 01 371 875 644
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Includes 32 page full colour
Computer Equipment Catalogue

The Winter 97/98 Edition brings you:

P> Our most comprehensive selection of
Computer equipment ever, including all the
latest CPU’s, the fastest CO-RDM'’s, new .
ranges of Scanners, Printers,
Motherboards, Graphic & Sound cards etc.
etc., extending our range of PC components
and accessories at unbeatable prices.

£25 worth discount vouchers.

208 Page main Catalogue, plus
32 Page full Colour
Computer Catalogue,
incorporating 26 Sections with over
4000 Products from some of the Worlds
Finest Manufacturers.

P> Available at WH Smith, John Menzies and

most large newsagents, or directly from
Cirkit.
> Get your copy today!

Use an SSE grounding hit

Kit includes:

QStatic dissipative solder
resstant rubber mat

QWrist strap

QDGround lead

QEarth plug

Ref: AGK1 Mat size 70 1 30cm

- ofter price £16.55 per kit + VAT

Ref: AGK2 Mat size 2% x 20cm
ofter price £12.55 per kit + VAT,

STATIC SAFE ENVIRONMENTS
Woodgate Business Park, Ketties Wood Drive, Birmmgham B32 36H
Tel:0121 421 9800 Fax:0121 421 9828 sse@sloi -safe.ca.uk

FATA! Y1 IE ALZA LT A &
VAIALUOUL A LACLE

L

Cirkit Distribution Ltd

EN10 7NGQ

Park Lane - Broxbourne - Hertfordshire

Tel: 01992 448899 - Fax: 01992 471314
Email: mallorder@cirkit.co.uk

Website: http://www.cirkit.co.uk/cirkit
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JPG ELECTRONICS

i e  Dhect ade 4.0v €398

T
1. LaserPrint*
2. Press On*®
3. Peel OFf

4. €tch

s12"xN"
* Or Photocopy
**Use standard
household iron

or P-n-P Press. \ ““
| ——

Use Standard Copper Clad Board
5 Sheets £12.50, 10 Sheets £25.00 + VAT. Add £2.50 postage
Complete kits to manufacture your own PCB's from £€40.00, of Indrndual
tems of material, chemicals, etchant efc. 'I
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THE MIGHTY

Midget N

This little device for repair and development of audio equipment is Bob Noyes’ way
of getting an audible indication for audio signal tracing as well as a meter reading.

acioe
e | =
TDA
. - ® ¢ f- T s -
, 2 e Twl ]
V‘IE?;:W 1N4148 AND 1NS40Y
B L}
. . . R == = -
*ngez ] i
mo- [I:f, ;:: o —{ll~—“£ ‘* -+ ~010
0k i s — o
[ 3 > 1 i { ]
| = # MOUNT IC1 ON g —""_{]!:'__ e T e
’ o 4 LARGESPEAIS:GI( - - o
INSULATH -
= , -t [l ) 80109 $E7 REGURIED) -{31; I -:2;;' A4
L {Joa * T o
| ncml ¢
o 13
g L ® | TB =0 1 L
o) ] = 4 + L
40 100u zzévD 'ne=:$- cﬂ-cu"' od
g PR Y0 B S WD W W DT S S S
NOTE: Ov.02 1N4148 0306 NS4 =t EARTH POINT
% - * SPEAKER RETURN ONLY for=
o
Figure 1: the circuit diagram of the Mighty Midget
or inany years | have had an audio signal tracer S— PRHETRN it
{or ampifier and speaker) consisting of a good old i | POWER AMPINPUT | FROM VOLUME CONTROL
i n ) istor 2 12 VOLTS OUT 5mA MAX
LM 386 audic ampiifier IC and a single trmslo 3 l PRE-AMP OUTPUT TO VOLUME CONTROL
pre amp. The LM 3886, although a great iittle amp 4 ov VOLUME oV
not requiring many external components. has cne s o
drawback: its output is limited to hatf a watt or so. This A '} - S——— e O TR R
fimitation is not a problem when using it to trace signals in 8 PRE-AMP INPUT RETURN SLEEVE CONTACT OV JACK
radios, tape recorders and, dare | say it, record players where 1% :A‘EB;!E%JJI(E)?):INT DC ONLY
the level of signal is fairty constant; but with equipment such as 1 METER -VE OUT |
synthesisers and guitar effects units a much greater dynamic 12 12VOLTS ACIN 4
chited R eyt S kAT 1 13 | 12VOLTSACIN | »
PGS IO AP NEERAD IpeGECe T S 14 | POWER AMP OUT SPEAKER (LIVE)
sounds without distortion a more powerful amplifier is needed. 15 | POWEROV | »
A Marshall 4x12 200 watt with KT88s all aglow-is ideal, but for 16 | POWER AMP OUT RETURN | SPEAKER (RETURN

bench use something a little smaller and a lot cheaper is
required

Enter the Mighty Midget. The cutput is capable of some six
watts and, although not suitable for stage waork, its output is
really surpnising. Remember, human hearing s not linear, but
more logrithmic, so te double the effective volume the power
must be increased ten-fold. This is @ major problem for groups
and discos wanting more and more volume, but it is an
advantage coming down the scale, where only a few watts can
sound very loud, as my neighbours will testify; combined with a

Figure Z: the Input/output pin connections to the PCB. # - see
transformer options

good low impedance speaker or speakers, this will more than
do the trnck.

The output stage of the Mighty Midget is a TDA 2003, not
to be contused with the more popular TDA 2030 hi-fi amp. The
2003 is about the same size as a TO 220 transistor but has
frve iegs; these are not on 0.1-in spacing, so to ad layout the
legs are rearranged and spread out a fittie so as to conform
with it. The metal tab or heatsink is at pin 3 potential, or OV in
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FRONT PANEL (FROM REAR)

- — - 107

A ETE:

| %

ROOM FOR 17 BATTEN ALL WAY ROUND
2x 6 SPEAKERS SHOWN

1/ MDF FRONT PANEL

SHAKEPROOF WASHERS
~

- SPEAKER CLOTH

NOT TO SCALE

REAR PANEL
METAL CONTROL PANEL

2 x40} SPEAKERS

NOTE: THE METAL CONTROL PANEL, HEA TSINK
AND TRANSFORMER SHOULD ALL BE EARTHED.

Figure 3a and b: a suggested fromt panel and rear panel layout

our case. A large heatsink is required to boit to it, which in this
instance is a 85mm long piece of aluminium angle 25mm x
25mm by 3mm thick; this in tum is used 10 mount the Mighty
Midget in the box. The heatsink should be earthed on the bolt
holding the TDA 2003 to ft. Only one earth connection is made
to the OV in order to prevent earth leaps {that loud humming
noise).

NiCad batteries

The gain of the TDA 2003 has been set at around 100 by tha
ratio of R9 and R10. This ic is a handy little device onginally
designed for car radios, etc., where it can develop around four
walts into 4 ohm speakers without the need for bridging or the
use of output transformers.

The only drawback is that the ic is a little inefficient and not
suitable for dry battery operation; large capacity nicads can be
used, connected into pin 9 via a forward-biased IN 5401 to
give the Midget a battery option for field use. Ten to sixteen 1.2
voit batteries will be required, or alternatively a 12 voit alarm
battery would do.

On anything over a few watts consumption an external non-
regulated supply is not recommendect as the voftage fluctuates
depending upon the current being drawn. External regulated
supplies are OK, but can get hot in operation, which is never
ideal and needs extra ventilation. The advantage of external
regulated supplies is that they plug directly into the wall socket,
eliminating the risk of any problerns associated with exposed
mains. However, | chose a built-in (internal) mains supply as
the best option, but anyone not familiar with working with
mains should seek help from someone qualified. This Internal
supply is not regulated, but the use of 4,400uF of reservoir
capacitor keeps the supply voltage close to 17 volts or so.

Although only 12 volts AG is used in the power supply, after full
wave rectification and good smoothing (the reservoir
capacitors) the resulting DC voltage Is close to the peak, hence
17 volts,

The output capacitor used for the TDA 2003 is 2200uF. This
is to give a good low frequency response, as the ic rolls off at
about 40Hz; to avoid more attenuation at low frequencies a
large capacitor is required.

The pre amp is a typical two transistor directly coupled
ampiifier. Transistors were chosen over an ic because they are
far more tolerant of accidental overicad. C3 and C4 have been
added 10 reduce the noise generated in the pre amp. This high
end loss is not a probiem as the TDA 2003 has a roll off at
about 15kHz; after all this is a piece of test equipment not a hi-
fi system,

it required a passive tone control can be fitted between the
output of the pre amp and the volume control | figure 7]. As
this is a passive tone control, that is, it doas not amplify the
bass or treble, only reduces the level of the unwanted
frequencies, there wilt be an overall loss. The preamp has a
gain of around 30 and the power amp around 100, so the total
gain is around 30 x 100 (or 3000) which means for a frill output
of about 15 voits.peak to peak an input of around 5mV peak to
peak is required. If more gain is required, R2 can be reduced
down to 1k or so, but inCreasing the gain also increases the
background noise as well as hum pick up.

A basic audio meter has been included in the Mighty
Midget. As can be seen, this is a passive monitor with no
active elements. It will indicate anything coming out of the
amp, even high frequencies above the normal heaning range.
Audio ampiifiers under development often oscillate at
frequencies above the audio range. This can cause damage to
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NOTE: 1A FUSE IN THE MAINS PLUG
USE A TWO POLE MAINS SWITCH

FOR TRANSFORMER
IF IN ANY DOUBT ABOUT MAINS
ASK FOR HELP
0
i) SOME TRANSFORMERS
X X ARE 0—6, 0~ 6. THESE
REQUIRE A LINK.
M |
120 n
240V AC TOTAL ACROSS OUTPUT 12V
0 0
6 13 Normal 12V or AC
“winding
120

TRANSFORMER 20VA MIN (MAPLIN YS51F)

the ampiifier, or 10 the loudspeaker, and if it does neither of
these things it can cause distortion the source of which is not
easy to determine. The audic meter included in the Midget is
capable of registenng frequencies much higher than audic so
that it can give you evidence of high frequency oscillation if it is
occurring, This is invaiuable for fault finding.

Meters and speakers

This meter does not conform 16 peak or VU calibration, but
indicates output although R will jig about in time 1o the output
signal. R8 should be selected to give full scale deflection of the
meter at the point of ckpping of the amplifiers output. its value
will depend upon the type of meter and the current required to
produce full scale in it, A cheap meter will do, as there is no
advantage in having oné that is accuratety calibrated when the
reading is Not. Some meters require backlighting to illuminate
them, for this the 12 volt AC should be used on a 14 volt bulb.
Hawving a higher voltage bulb than the supply will extend its life.

Because of the limited frequency response of the 2003 it is
not worth using a large, expensive bass speaker. | would
suggest one with an 8-in maximum diameter, and again the
use of a crossover and tweeter is of limited use due to the high
frequency roll off,

To maxirmise the power out, the speaker {or speakers’)
impedance should be as near to 2 ohms as possible. To
achieve this, two small 4-ohm speakers can be connected in
parallel. 4-in or B-in speakers will do fine, and can normally be
obtained as car radio speakers, a lot cheaper than hi-fi
speakers.

12

120
240V AC 15

13

TO USE 12 - 0 - 12V TRANSFORMERS
120 D5 AND D6 MUST BE REMOVED

TRANSFORMER 20VA MIN (MAPLIN WB25C)

Do not build the box for the project until the speaker or
speaker-combination has been selected, as this will dictate the
size of the box.

Construction of the box
One sasy solution is to use an old loudspeaker cabinet from an
obsolete stereo system, as this will have the speaker already
mounted, but if it is an 8-ohm speaker the power will be
reduced dramatically; a 4-0ohm speaker is good, and two 4-
ohms are even better. The back panel can then be removed
and a metal panel mounted in its place which can hold the
input jack socket, volume control, meter and mains switch,
The PCB and transformer can also be mounted onto the
back panel as well, care being taken that the transformer is

| _VE
1o N | +VE 10

FOR BEST RESULTS SOME METERS
REQUIRE BACK LIGHTING. IF SO USE

A 14V BULB BEHIND METER POWERED
FROM THE 12V AC FROM TRANSFORMER

NOTE: 12 VOLT OUT FROM PCB NOT SUITABLE

INPUT

i/
——0

SIGNAL
K) 10k
LOG
o
INPUT VIA JACK SOCKET ov

SPEAKER

VOLUME CONTROL 14

I
20 MIN)

«—o

2x 402 SPEAKERS
MAKE 20

40 40

- o4

Figure 4a-f. input and output connections to specific components
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and 10mm to 12mm thickness will
be best. To find the-size the
speakers should be laid out as in
the diagram, there should be a
space between the speakers so as
to give strength to the fropk panel.
Also there should be enough room
all the way round to aliow for the
batten which will hold the panel In
place. To add strength a 25mm x
25mm batten should be fixed to all
the Inside edges and corners and
glued into position. After the round
holes for speakers have been cut
the front of the front panel should be
covered in thin foam rubber about
10mm thick and then sprayed black,
the speakers will not show through,
Speaker cloth is then used to cover
the front of the speaker panel, it
shoulkd be secured using staples
and glue. A weight should be
apphed to the back of the speaker
when doing this so as to keep the
foam rubber under tension. When
the weight is removed the front of
the speaker cloth should be tight
and not subject to vibration in use.

MOOFICA TION MADE SINCE OMIQINAL DESION |
NORMALL Y OUTPUT OF PRE-AMP IS
| CONMECTED TO VOLUME
10k * INSIDE JACK SOCKET
15n INPUT TO PRE-AMP p
33n 10k
l I ¥ vR1
2 - d
man ™ max 6 1 i U 1o J ‘
BASS | e — 4} TREBLE o e —
i - 100K i s .
= -l' s LoG MOTE: NPUT CONMNECTED WHEN JACK PLUG INSERTED IT IS
330n TO O WHEN ND JACK NOW CONNEC TED TO THE VOLUME
- 150 PLUG 65 IN THE SOCKET CONTROL. ALLOWING A MIGHER
113 LEVEL OF SIOMAL TO BE USED
4 LOW SIGMAL NPUT HOGHER SIGHNAL MPUT
00— MONO STANDARD W* JACK
SOCKET (MAPLIN MFROX) (MAAPLIN HFOX)
ALL COMPONENETS ARE MOUNTED ON n-‘IE POT TERMINALS
Figure 5: an external tone and volume control circuit Figure 6a and b: Low signal input and a higher signal input mod
] The speakers are held in position with
. im0 countersunk boits thirough from the front,
L TEMUA. (¢
meﬁ:m':- 10 T P ATTESUATOR RESISTORS BemDE JACK ALUD e these go through the Speakef ﬁxlng holes
OTVER FMD TWO CROCODRE CLPS m_ﬁ?— _:::" and shakeproof washers prevent the nuts
=S = - from coming loose through wvibration.
w3 Great care should be taken when testing
- IR N—— e e S P 2 the Midget because until the box is finally
Tt L [ S closed there wil be Ive mains exposed on
PSLEED SIS SRR the switch and transformer, although not on
r
Figure 7: input leads and connecting the jack piugs the PCB or speakers, Cloee e caee or

cover the opening whenever possible.

A jack piug with a co-ax lead is required.
well mounted and there is no risk of the mains wiring touching A couple of crocodile clips on the other end allow contact to be
anything, things can get a little tight. The transformer should be  made to the points baing monitored. Always check that the OV

mounted as near to the bottom of the box as possible so as retum iead to the Midget is making contact before the signal
not to be top heavy. A small hole can be drilled for the mains lead, this iimits the hum pick up. A couplé of ieads can be
cable and a knot tied inside the cabinet 1o stop the cabie being  made, one as stated above. the other having a crocodiie chp for
pulled back cut. the earth and a probe like a meter lead for the signal; this then

If a ready made box is not available one can be made out of - - can be used to make contact on a PCB more accurately than a
MOF (medium density fibreboard). This rmaterial come in sheets crocodike clip
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A jack mod

A modification made since
the onginai construction
consists of mounting
another jack socket, such 2]
that with no jack plug in it 5
the output of the pre amp
goes to the'volurhe control,
but when a jack plug is 5
inserted the connection is 5
broken. Now the volume
control is connected to the
jack plug and lead enabling 8
a higher level signal to be 9
applied without the volume
control being right on
minimum, When the jack
plug and lead are
withdrawn from this socket
the circuit is remade via the
switched tip contact in the
jack socket and the pre
amp circuit is connected T
back1o the voiume control.

Another way round this b |
* LEGS HAVE TO BE SPREAD TO CONFORM TO 0.1° SPACES

E -

'

10

sishassiesss

Is to make an attenuated HEATSINK 1° FIGHT ANGLE 177
lead with a 100k resistor in INPUT-OUTPUT POWER CONNECTIONS ON 0.2 SPACING ALUMINIUM 3%~ LONG

L A PCB SCREW TERMINAL BLOCKS - 2 x 8 WAY OR 4 x 4 WAY {NOT CRITICAL) :
series and a 4k7a resistor CAN BE USED. TO KEEP COST DOWN SOLOER PINS CAN
across the input of the pre BE USED INSTEAD & t ___:_...._._}

. H P ll_—-+

amp, this then reduces the ke ko L
input by roughiy 20 to 1. Figure 8: the component layout for the Mighty Midget

2 John Street, Larkhall, Lanarks, ML9 1HE
Tel: 01698 883334 | 884585 Fax: 884825
- PY ® Send a S.A.E. for your FREE Catalogue & Quote. ® ® -

Unconditional replacement or refund on any item if not as requested

TOP SELLING BOOKS SERVICE [a] |EEE s

GUARANTEED SAVINGS TO YOU NOW!!

Praet’ TV or YCR Repairs-£16.95 (Both £30) MAN UALS *LIBRARY Joining lee £65.00

Buy/Sell/Serv'/Repair Used Equipment - You receive any Service Manuals, no matter

CD. TV or VCR - £10.95 cach (Al 3 £27) DESI R TION howhexpcnslve, for £10 each, and you get 8 £5
credit for any you return,

6 Giant IC Ref Manuals - £12.95 cach

) Comprehansive Circuits Collsctions of any make of CTV *PRE-PAY MANUALS
Data Ref Guide - identifies/ prices/ cross-refs | | ps requested, prices from €8 to (49 {JE. Alba/Bush [20) Full You get 20 Service Manuals, as and when you

data for most models - £9.95 (3.57 Disk £5)| | kst in Free Catalogue necd them; as many or few at a time as you
Microwave Energy & Ovens - £9.95| | Amateur Kit: 10 Service Manusis (as needed), Oato Rer’, | | want, for a one-off payment of £185

3.5" Disk Drives - £9.50 | | Pracr TV & VCR Repairs. Radio Repairs, Thorn Serv’ Set & | | *SERVICE MANUAL EXCHANGE

' The Giant Fault-Finding Guides:- any 3 CTV Cisc Collections £199] |if you have a Service Manual we don't have

and need another manual (ie. TV for TV, VCR

CTV's £16.95/VCR's £16.95 | | profossional Kit: As sbove « 10 Serv’ Man's, Microwave -
CRO DerelCaliGor for YCR), we will exchange it for FREE

E&0, Buy/SelliServ' Collection & 2 Mare CTV Ciec’s. £370

Please add £2.50 to all orders to cover Postage & Handling

WORLD'S LARGEST SERVICE MANUAL COLLECTION

Normal Prices Given (Some Manuals may be Cheaper or more Expensive)

VCR/VIDCAM - FULL MANUALS £16.50 - CIRCUITS £8.00 COMPLETE P
CTV's / CD’s - FULL MANUALS £12.50 - CIRCUITS £6.00 COMPLETE wmam=

AUDIO, CD, COMPUTERS, MONITORS, DOMESTIC / TEST EQUIP’, ETC.. FROM £4.00
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Windows Ranger 2 with Specctra SP2
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Intuitive system at an outstanding price!

Windows Ranger 2 Upgrade
Upgrade your existing PCB Package to Windows
Ranger 2.

Demo disc available £5.00 (Prices exc VAT/PAP)

Call 01730 260062

Fax 01705 599036 S unin Limewots. Kiln Lane, Advanced Sysems & Technology for PCB Manufacture
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A High Performance
Medium Wave Receiver

In Part 2 of this selective design for Medium Wave, Raymond Haigh describes the
construction, setting up and operation of his radio.

in the last lssue of ETI, we described the High
Performance Medium Wave Radio and printed the
cireutt diagrams and the component layouts for the
three main PCBs, as well as a constructiona diagram
for the special four-gang tuning capacttor (which is
described in more detall in this part). The Parts List also appeared
in the first part. This month, we round up with information about
the specialised components, constructonal descrptions of the
boards and other hardware, and the testing, ailgnment and
operation of the radio.

To recap on last month, the High Performance receiver here has
been specally designed for medium wave, with alterable
selectivityto to suit different reception conditions, and signal
frequency ampificabon that can be set manually to achieve the
best signal-to-nosse ratio. The AGC systern acts ahead of the mixer
to help 10 avoid recerver overioad. Output is reasonably steady over
wide vanations in signal input, and | have bean very pleased with
the audic quaitty. | employed a modular construction so that
constructors could use other audio ampifiers or power supplies if
they wash. Suggestions are made ifor simplfying the circut for
those who would prefer to start with a less complicated receiver.

Simplifying the receiver

Some of you may not want all the features shown in the circuit
diagrams, or you may wish to build a basic radio and add to it
later. Constructed as described, this is a very pleasant and
effective receiver, but it will continue to perform well it some
reductions are made to the specification. The following

possibities are suggested:

(1) Delete the front-end bandpass tuning unit and AGC circuttry,
and connect the input attenuator and aenal switching to L3. More
care will have to be taken with the attenuator setting when long
aenals are used, and the recever wili be more prone to spurous
nesponses.

(2) Delete the 2.6 kHz ceramic filter, the relay and its activating
switch, and wire the 4kHz mechanical filter permanently into
crcuit

(3) Delete the tone control circuitry and the pre-ampilifier stage
@8, and connect C29 1o the ‘top’ of the AF gain control.

(4) Delete the mains power supply and use a pack of eight ‘D’
cetls to power the receiver. R56 will need reducing to 3k9 ohms
and R57 shoukd be reduced to 270 ohms. The recever will

function with supply voltages as low as 6V, but the signal strength
meter zero adjustment dnfts when the voltage talls significantly.

Components

The Toko solid dielectnic variable capacitors and plastic spindie
extenders are avallabie from Cirkit (Cirkit Distribution Ltd., Park
Lane, Broxboumne, Herts EN10 7NCQ, Tel. 01992 448899) who also
supply the tuning coils, IFTs and fters. The signal switching reday is
isted in the Mapiin catalogue, and the remaning components are
available from many sources.

An mexpensive speaker is to be preferred, and it should be as
large as your cabinel space permits (a 200 x 130mm unit is fitted n
my prototype). Please note that hi-fi speakers can be insensitive,
and should be avoided.

A signal strength meter of reasonable size will be helpfui, when
setting a loop aenal, to check the bearing of a transmitter. An 120 x
90mm unit is instalied N My prototype.

Brass strip for the tuning capacttor inkage is sokd ih most model
shops and is also Iisted in the Mapiin catalogue. Steel shaft needed
10 ensure the perfect alignment of the capacitor Coupings s soid
by most large DIY outiets.

The tuning capacitor assembly
The four-gang tuning capacitor s made up from two x potythene
dielectnc variables. These units have a very low minimum
capacitance and this makes it easy 10 extend the coverage of the
receiver 10 above 1700kHz.

Figure 2 and the photographs gve a view of the arrangement.
The tuning capacitors are mounted on small PCBs which are fixed
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Figure 7: semiconductor and IF filter lead connection details

at nght angles, to the main receiver PCB by aluminium brackets.
The plastic spindiie extenders are connected by brass spindie
couplers. Expenenced users can use a gas stove or plumber's
blowtorch 10 heat the iterms if a heavy Guty soidering ron s not
avalable.

Shde the couplers and the cranked brass strip onto a length of
6.3mm chameter steel shafting, then re-heat the ttems to sweat
them together. The steel shaft ensures the perfect alignment of the
couphing system.

Mount the capacitors onto the small PCBs with therr three-tag-
side towards the bottom, and fit Vero pins at the lead-out points.
Fix the capacitor PCBs to the brackets with 8BA nuts and bolts.

Loosely bott the brackets to the main PCB. Side the coupiing
System onto the plastic spindie extenders, check the entire
assembly for perfect alignment, and then tighten the fbangs to the
main PCB.

Set both capacttors at minkmum, posiion the cranked amm, then
tighten the grub screws in the spindie couplers. The assernbly is
now complete.

Trimmer capacitors are inciuded i the tuning capacitor casings,
but they are difficutt to access with this amangement, and separate
tnmmers are mounted on the PCB.

The sold dielectnc capacitors are inexpensive, closely matched,
and function well in this application. Some constructors may,
however, wish to use air-spaced vanables, and there is just
sufficient space on the PCB for two Jackson Type O twin-gang
capacitors. This afternative was not tried duing the development of
the recerver, but it should work well and it shoukd still be possible to
extend the coverage to 1700kHz, despite the increased minimum
capacitance (10 instead of 5pF). The dimensions of the cranked
brass strip may need changing sightly. Jackson capacitors are
retafect by Cirkit and Mapiin.,

Constructing the RF, IF and detector circuits
With the exception of the switches, the signal strength meter, and

R1 - R, all of the parts are assembied on a printed circuit board.
The layout of the components Is given in figure 3. Viero pins.,
mserted from the component side of the board, soldered 1o the
copper side and then cropped, can be used to form connection
ponts for the chual gate maosfets, Q2, 4, and 5. It is a good idea to
re tin the heads of the pins, and to grip the leads of the devices:
with metal tweezers dunng the sokdenng process.

Mounting these transistors in this way, rather than by'soidenng
them to the copper tracks, permits removal without the need for
access to the undersie of the board,

Note that-Q2 s located with s type number towards the PCB.
Q4 and 5 have thew type numbers uppermmost. The 2.6kHZ fiter is
orlentated by means of the soldenng tag on ts can, The 4kHz fiter
has an indentation in its plastic case.

With thes and the other PCBs, Vero pins inserted at the lead-out
points will smpity the 1ask of off-board wanng, and the use of IC
sockets for the relay and IC1 will make it easy to check these
components by substitution and avoid any resoldening.

The aerial switching and attenuator circuit
The attenuator resistors are mounted directly onto the tags of S1.
Figure 4 gives detats of the amangement, and also the wiing
between the aenal selector switch and the receiver. The tag
identification numbers and letters in this figure comespond with
those on the specified Lorlin switches. Try and keep the wanng to
the short aenal socket as distant as possible from earthed
components,.to avord placing oo, much stray capactance across
L.

A DIN piug and socket are suitable for the loop aenal
connection,

The audio amplifier

Again, mast of the parts are mounted on a PCB, and the
component side is Hlustrated i figure 5. Bass, treble and AF gain
controls are, of course, located on the front panel of the recenver.
Use screened eads Detween the siders and the “hot” ends of
these controls and the PCB, and connect the metal cases of the
potentiometers to the OV rall via the screening braid.,

The loudspeaker is connected to +12V as this results in some
economy in components. With this amangement, t is wise to
1Isolate the speaker chassis from the OV raf.

The power supply
Readers who have no experience of busding or commissioning
mans-powered equipment (as per our publisher’s nomal waming)
should note that the voltages mvoived are lethal. Extreme care
must be taken when buiding and testing this part of the circult, and
if the constructor has any doubts about his abiity he should use
battenes to power the recenver,
The component side of the power suppty board 18 shown infigure
6. Provision is made for both axial and radiial lead versions of the
large reservoir capacitor C47. If the board must have the lowest
possible profie to suit your particular cabinet layout, choose an
axial lead component.
A heat sink must be fitted to the reguiator IC - any one designed
for a TO220 package will be sutable,

The use of a Euro style inket plug and line socket to connect the
unit 1o the mains supply is a wise safety feature.

Initial testing.

The PCBs can be wred up on the bench for mitial testing and
alignment belfore being mounted in a cabmet. First of all, check the
boards for poor soldered jonts or bndged copper tracks, check the
onentation of all semiconductors. polansed capacitors (electroh/tic
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and tantalum), and fiters. Set al potentiometers to mid travel. Do
not connect the-signal strength meter at this stage.

With the power supply output disconnacted from the
equpment, switch on the mains supply. The voltage across
reservor capacitor C47 should be approxamately 23V. The voltage
at the reguiator output should be precisely 12V. Connect the 12V
output to the RF, IF and detector board. Curment consumption
should be of the order of 10mA. Actuating the filter relay should
make cument consumption rise 1O around 40mA. Serles resistor
R57 imits the voltage across the speaihed relay ool to about 8V.
consumed by this pan of the croult is approx. 12mA. When music
is reproduced at good volume, current rises to around 100mA

Setting up and alignment

While it should be possible, with care and patience, to bring the
receiver into a reasonable state of aignment without a signal
generator, it will not be possibie to optimise its performance.
Guidance on akgnment wall, theretore, assume access o a simple
signal generator. A muttimeter, preferably a high-impedance digital
or slectronic model, will alse be requied. Some advice on aligning
the receiver without a signal generator is given later for constructors
who wash to iy,

Before atternpting the setting-up and alignment process, it s as
wed 1o remember that the HF tuning fmit ks mainly determined by
the setting of oscilator timmer C15, and that LF coverage ts
controfled largely by the setting of the oscllator coll core (L4). The
oscillator must run at 455kHz above the signal frequency tuned
circuits over the entire tuning range. This is achieved by using an
oscilator coit of lower inductance than the signal frequency cols,
and by placing a padder capacitor C16 in senes with the oscillator
tuning capacitor C18 to reduce its swing. The optimum value of the
padder is related 10 the inductance of the oscillator col, and C17 is
included so that the padder can be adpusted sightiy.

with modulation switched on and the signal generator output
kept as low as possible all timas, proceed as follows:

(1) Switch in the manual IF gain control and set it to half travel. Set
the AF gain control to half travel also, Apply a 455kHz signal to the
drain of the mixcer Q2, and adjust the cores of the IFTSs for
madmum response N the foudspeaker. The IF is determinad by the
fiters and not the signal generator, so rock the generator output
gently around 455kHz to ensure that it is set to the required
fraquiency. if the transfonmer cores are so out of posftion that
ahgnment proves alusive, apply the signal to the dran of Q5, adust
the core of IFT4 first, and then work back. This was not tound to
be necessary with either of the two prototype receivers.

(2) Connect a multimeter reading 0 - 1mA to the signal strength
meter output, set the siider of R32 to the meter end of the
potentiometer, and set R31 to mnimum resistance. Adpust B36 to
zero the meter poimter. Connect up the signal strength meter, or
switch the mutimeter 10 a range in the 50 - 100uA region, and
refine the zero adjustment.

(3) iryect a 455kHz signal at the dran of Q2. The meter shoukd
swing over. increase the value of R31 to reduce the reading and
reduce the setting of the IE gain control, as necessary. Switch in the
2.6kHz fiter and use the visual indication of signal strength to refine
the adiustmeant of the iIFT cores. Final adjustments to peak the
response will be quite critcal.

(4) Switch JF gan control to automatic, connect the testmeter
across the IF AGC line, and achust R38 1o give a reading, under no-
signal conditions, of 4V. {if a meter of only moderate sensitivity
usad, set the reading to, say, 3.5V to allow for the shunting effect )
The precise setting is not excessively critical. Inject a 456kiHz signal
at the drain of Q2. The AGC voltage should drop amost to zero if
the signal is sufficeently strong.

{5) Connect the testmeter 10 the sider of R12, and set the

potentiometer to give a reading of 1V (a ittie less # a low sensitivity
nstrument is used). Set R13 for maxdmum input to the gate of Q1.

(6) Set all timmer capacitors 10 half-mesh, set the tuning
capactors to the fully open (dockwise) position, connect the signal
generator 10 the low-impedance primary on L1, and sweep it
around 1700kHz untl a note s heard in the speaker and the signal
strength meter kicks. Adiust the trimmer capacitors (but not C17)
10 peak the output, gradually opening out oscllator-stage trimmer
C15 if necessary, to bring the peak above 1700kHz.

() Fuly dose the ganged tuning capacitors, inject a 480kHz signal,
and adjust the core of L4 until the meter pointer rises. Adiust the
cores of L1, L2 and L3 to peak the output. The receiver is now ina
state of approxamate alignment and, if an aenal is connected,
signals should be heard as it is tuned across the band.

{8) Check that the tuning range stit extends to 1700kHz or above,
opening out G15 a ittle more, i necessary, to restore coverage,
and adusting the trimming capacitors to peak alignment,

{9) The tracking of the oscllator anxd signal frequency crcuits must
now be optimised. Set the signal generator to 900kHz and tune
the raceiver to this frequency (the ganged tuning capactors should
be at about half-mesh). Adjust the cores of L1, 12 and L3'to peak
output. Sei the generator to 600kHz, and tune in the signal. Gently
rock tnmmer C10 to establish the state of the tracking. If reducing
the value of this timmer increases output, the padder capacitance
is too low and C17 must be increased in value, f increasing the
value of C10 mcreases autput, the padder capacitance is too high
and the vanes of trimmer, C17, must be opened sightly. Make arny
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necessary adjustrents to the cores ot L1, L2 and L3 to peax
output at the 600KHz tuning setting.

{10) Set the generator to 1500ktHz and make ary necessary
adiustrments (they shoukd only need to be slight) to C1, C5 and
€10 to peak output, Do not make any frther adjustments to
oscilator trimmer, C15, unless HF coverage has falen below the
1700kHz Imit {most unikely).

{11) Repeal the check on tracking described n (), above, refining
the adustments until no further improverment can be obtained and
alignment is close to pertect at 600, 900, and 1500kHz. A check at
ather points around the dial should reveal that changing the setting
of the cores and trimmers does Not produce any significant
Improverment N response.

{12) if it proves difficuit to optimise the tracking (most uniikely), resat
the oscdlator coll core and try again {coverage need not go below

510kHz or s0). Note that instabiity will probably be encountered it

the core is driven 100 far down as this wal permit the recever to be
tuned to its IF.

Alignment without a signal generator

(13) Turn the IF and AF gain controls up to maximurn, connect an
aenal to the ‘hot’ end of L3, and adust the IFTs for maxdmum noise
in the speaker. R_should now be possible to tune in a strong signal.
if not, adjust the core of L4 untl a station can be heard at some

setting of the tuning capacitors.

(14) Make the signal strength meter operational, all as described in
(2), above, and use #, and the incoming signal, 1o refine the
adiustrnent of the IFT cores.

(15) Tune in a station as close as possibie 1o the HF end of the
barki, and adjust C1, C5 and C10 to peak output. Ture in a station
at the LF end of the band and.adjust the cores of L1, L2 and L3 to
peak output. The receiver should now be (rite responsive.

{16) Use a known transmission to set the oscilator coll timmer
C15, so that the HF tuning knits are around 1700kHz. (In the UK
the handsets of cordiess "phones operate on channels between
1600 and 1800kHz2). Use a known transimession at the LF end of
the band to set the core of the oscllator coll, {Try Spectrum
intermational from Crystal Paiace, London, on 558kHz, or RTE from
Tullamxxe, Iretand, on 567kH2).

{17) When the coverage has been set, use steady transmissions o
carry.out the procedure described in (9), (10) and (11), above. Care
and patience wilt be required but, with the aid of the signal strength
meter, ft should be possible to bring the recatver to an acceptable
state of ahgnment.

Tuning drive

Enhanced selectivity makes the adiustment of the tuning control
more critical than usual, especially when the narmow fiter is
switched in and one or other of the sidebands i3 benng selected.
Same form of reduction drive i, therefore, essentia. A tuning knob
of decent size and a siow-motion drive with a reduction of at least
6:1 should be considened minimum requirernents. Connecting two
epcyclic drves in tandern to gve a 36:1 reduction, or using a cord
dmve and drum salvaged from an old recelver, are better
altematives.

Housing the receiver

Unscreened, the receiver is sufficiently senstive to pick up a number
of stations without an aerial connection, and some form of metal
enclosure is desrable, at least for the RF, IF and detector board, or
signal nuling with a loop aenal will be impaired. The input attenuator
and aenal selector switches shoukd be mounted as dose as
possibie to the input point on the PCB to avoid unwanted signal
gick-up.

The arrangement adopted for my prototype 8 indicated in the
varous photographs. The RF and IF PCB is enclosed in a die cast
box, and the entire receiver is assembied behind a plywood frort
pandl. The tuning dal is wrapped around an 170mm dameter drum
buit up from fibreboard disks, to which is secured a hardboard
pulley for the cord drive, Whatever diad and drive systern is adopted,
take cane Not 1o IMPose excessive loading on the beanngs of the
tuning capacttors, and fit end stops 1o prevent any stressing of the
moving parts. The loudspeaker faces rearwards, and large vents,
formed in the sides of the cabinet, ensure a Clear pleasant tone,
which is free from 'boxiness’.

This amrangement enables an easly read dial, a large signal
strength meter, and a speaker of decent size, to be accommodated
in a cabmet measuring 250 x 220 x 190mm. The front panel is
fintshed with car spray paint and annotated with rub-down kettering.
The plywood case is stained and French polished, The bezel which
inks the dial aperture and the signal strength meter & cut from
harabcand and sprayed mat black.

Not all constructors wil have the time, inclination or resources to
house the receiver in this tradittonal way, and one of the stylish metal
enciosures retased ty component suppliers would Jo just as wed, it
would also be cheaper if the construction and fireshing matenals are
not 1o hand.

Final adjustments

After the recenvar has been enciosed N a cabinet, camy out a last
check on the akgnment and make any final adiustments Adust R31
to fix the sensitivty of the signal strength meter, and set R32 to
prevent the strongest signals driving the pointer against the end
stop. Carry out any [ast adustments to the AGC system pre-sets,
and the pre-sets which control AF gain (R33 and R54), in order to
make the ‘feel’ of the receiver suft the operator.

Calibration

On medium waves it is not too difficult to calbrate a-receiver dial by
tuning In transmissions of known frequency. However, a quicker and
less tedious method IS to use @ arystal calibrator, The chat of the
prototype recesver was marked out with a unit of this kind which has
outputs at 1MHz anat 100, 50, 25 and 10kHz. A signal generator
can, of course, be used, but the accuracy of calibration will be
mited to that of the genarator.

Operating the receiver

The recenver can be used with short (P to, say, 3 metres); long (10
metres plus); and iop aerals; 1t 1s a Qood idea 1o try all three and
usng S2 1o select the one that perforrms best, Listeners with back
yards several hundred metres long could try a Beverage aenal:
detatts of these are givan in relevant textbooks. Earthing the receiver
via a 1 metre length of copper pipe dnven Nto damp ground usually
improves recepton. The mains earth can be used, but may
introcduce electrical rterferonce. Test for this by switching it in and
out with S5.

Under normal conditions, the selectivity provided by the didHz
fiter 15 perfectly adecuate. Reducing bandwidth by switching n the
2.6kHz fiter wil, however, greatly improve recephon when electrical
noise is severe, This nammower fiter will also eliminate co-channel
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nterference (spiatter), and enable the recenver to be tuned 1o either
the upper or lower sideband when attempting to resoive "dificuit’
sgnals. It is, of course, particularty useful when picking out
transmissions that are dose to the noise floor, or weak signals tightly
sandwiched between strong ones, Tuming down the bass and
treble controis can also improve the danty of signals that are
overiaid by noise.

The receiver is reasonably immune to overload, but if a very long
aenial is connected and the problem is encountered on strong
signais, use the attenuator to reduce NpuUt. Switching In the manual
IF gain control makes it possibie to optimise the recever NoIse
factor, and inter-station noise when tuning across the band can be
largely eimnated when maxamum sensitivity s not needed.

Performance

Instruments capable of measunng the sensitivity, salectivity, dynamic
range and other parameters of the medium wave radic were not
avallable. t was, however, possibie 10 directly compare it with a

-perfoMance, MUIDIS-CONVErsIon COMIMUNICAIONS recenver.
Mtestwascamedannatownwtrelocatm not much

more than 1km away from the 70m mast of a commerciat radio
station cperating at 250W, and where man-made alectncal
interference s often severe. A long (30m) aena was switched
between the two sets dunng the comparison test, which nvolved
the receivers being carefully tuned, in step, across the band, over
the peniod of a summer aftemoon and evening,

All of the stations picked-up by the ComMmMuNICationNs recever
could be resoived by the dedicated medium wave radio descnbed
here. Indeed, several signals that were lost in noise with the
communications receiver could be heard clearly on the medium
wave set.

There were no overloading problems, even with IF gain switched

10 automatic and the input attenuator switched out. (Most simple
recenvers are badly overicaded by the local transmitter when a 30
metre long aenal is used.)

The medium wave racho did not have any discernible image
responses. Only one heterodyne was evident, located close to twice
the IF, that is, 910kiHz. It could be tuned to zero beat with the
mcoming signal and did not spoil reception. There were nerther
images nor heterodynes with the communcations recever,

ﬂeabovemﬂswujdseemtoconﬁrmthewewm at

medium frequencies, a singie conversion superhet with good front-
end salectvty can outperform more complex comimunications
reCeners.

A future aerial
In a future issue we will be describing a Medium Wave loop aenal,
designed with Medium Wave radio very much in mind,

MODMODMODMODMODMOD

There are two small emors in the drawings in Part 1: in figure 1a,
page 34, the Aena Selector, the left hand connection from S2A to
the Loop Aerfal 15 shown wired to terminal 1 of S2A; it should be
wired to terminal 3 of S2A. That fine is shown comectly crossing the
Ground kne. The middie connection from the Loop Aenal to terminal
1 of S2B is comnected comectly at each end, but should also be
shown connected to the Ground line (the crossing point should be
marked with a dot). uniike the other two ines from the Loop Aenal.

In figure 1b, page 35, on the far nght, the line from D4/C2 s
shown crossing the line between R26/R27: it should be connected
to it. (That is, the crossing point should be marked with a dot. The
PCB folls are correct.
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= ppm———a o =

SMART CARD INTERROGATION SYSTEM
) Smart Card ReaderAWrter (Programming interfece)

. Smart Card interrogation System_ to dentity the com
mends accepted by any vaid Smert Card and log them

operstor io read the vaiue of the card and

0 Crect/Debd the value.

o Dongle Card: Protect your computer with

the Congie card, code can be changed & I

IowANg the oPereiar to 1ad ™K own CO0e. Using @ Smartcerd

Readar you can control access to the comouter, contraling

Urwanted access

TimeCard: Ever wanted o be able o track the time you

WMUWM'lmmn

TureCard you

* CRN%: Emnmmnmuwns?pma
npUt output 1024 byte mamory and 64 bytes esprom.

e CRN2: Embedaded PIC10CA4 microchip using RBT pin 13
Inpatt output 1024 byte memory and 84 bytes seprom and 18K

own Custon Credit Card. Allowing the {

0 diwk for evelustion

[ YWE sliow the use 10 *18 send * KhOwWh commands 8nd
maorlor the result.

L] Pasaive intertace 10 sliow e UBEr 10 MONRDS e Mta
fow between Card and host systerm

L 244 page Hard Back reference book, covenng ofl as
pects of Smart Card despn and

. Sampis program (o resd MEMOry type Phone cards

L Dets on NEW Visa Sman Cards

memory chip,

& CRN202: 2048 bt memory, using [2C Bus serial memory.
(The CRN2O2 s just I2C memory and doss not neve sny pro-
tection. idesl for stonng dsta on smartcarcs

o  CRN102: 1024 bit esprom configured as two 512 x 1 bt mem-

ory zonss. Festures secure irangport code, fwo stage pereon-

akraton, svelid securlty code lock-up and customer pro-

CRN01J: Pin Controlled 258 x 8 bit EEPROM with pro-

QrETETEDie Wikte/erEBe Drotection for sach of the first 32 bytes

. £169.98 ¢« VAT

BASIC SMART CARD EVALUATION PACKAGE

. Smart Card Reader/Vvriter (Progranmming intertece)

L Evaiushion Sppications. for use with Smart carde provioed in the paciags. Bee 10
Card. Basic Elsctronic Purss. Basic Loysity Camd.

° 'C’ Uibrery & Commend descripions. For the user 1o design thelr own Smart Card apps-

Prices ere sxchusive of VAT and
Postage & Pecking by registerec

cations using the cards Aaivary,
° Development Sufte. Text Edilor, Assembier, Simulelor for programming Chaques and P/O's payabis fo:
the Cerde provided Crownhill Associates Limited

user & systerm data
supplied with programmer, tool box & data on GSM spec
everything you need to explore a SIM card £179.95
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. INTRODUCTORY PRICE £99.95 ¢ VAT including sampie smart caras .

SMART CARD READER PROGRAMMER

1ISO 75186 standard compatible, § Mull for the sencus developmant
engineer. AN airemely verastie unit to enabie the user to Read and
Wirke 10 various types of sment card. OwLy £79.95 + VAT,

TELEPHONE CARD READER
User frendly, smpis 10 e, sccapts simost ol
K| smert peyphone cards on the merket
Procesecr Cirds, Mernory cards

Oniy £49.95 ¢ VAT
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44 NEWS FROM THE NEXUS

; S PHOTOSTAT SERVICE.

2
. .‘ The Nexus Photocopying Service can
-+ provide you with all those interesting
’ N E X U S teatures and valuabile projects that

have baen published in your favourite
magazine. The new costs of our photocopying service are as
*va follows: -
First article: £2.75 inc of VAT, Please note that projects
published over several issues must be ordered as a series of
individual articles, each for £2.00,
A £2.75 search fee is required if full information is not supplied.
Please note delivery could be up o 28 working days.

new computer-
aided circuit
layout program
for

stripboard

- J r-Pboll supply photo-copias of the following arficles from
g {Complete in BLOCK CAPITALS]
3 Month Yeat Page [if knawn).
; TmMEe
Features: I g Month Yeax, Poge {if knawn).
Fully-automatic physical circuit l.ayoul § Only TME.
Stripboard or breadboard layout £33 | m"* Year, Poge (i known]
Assisted interactive layout options g ..
Simple drag-and-drop circuit editor E | enclose a cheque/postal order made out 1o Nexus Special Interests 1o the
Detailed construction diagram to guide the assembly stage o ;’i"’ ok PSP £1.00
Comprehensive, fully extensible component library 400 (UK only} 20% Overseas
Provision for off-board components Total remitionce £
Automatic generation of component order forms
Printout function of all stages Name:
Full technical suppont :

TetFax ;-
+44 {0) 1635-521285 -
S

Send the completed form and reminance to:

F‘?l 1 "“ : Sy, e pm;n&amy ko Photocopy Service. Naxus Special Interests, Nexus House, Boundory Way,
’ Amby Hemel Hempteod, Herthordshire. HP2 75T

amwynmww'mws T
HOW DOES YOUR EQUIPMENT MEASURE UP?

AT STEWART OF READING THERE'’S ALWAYS ‘SCOPE’ FOR IMPROVEMENT!

LOOK!! NEW & HARDLY USED J

BRAND NEW OSCILLOSCOPES ~
NEVER USED LIMITED STOCK -
oo
.“ : L
PSSO muwm GEMERATOR
Otpet -

AFLE

-e-—_'— &

o TS 88 OWATAL STORMGE

(10 O Teoe aBQ 20055 Sorage Curnon ¢ On Some Seador. Seesg
Gon 1N - XM SmSoWek €400 Day: roviecs 02 0 Saguied Um0 rgre txn Comgire w7
Qo0 1Q-300 heSqTee D% Prom { v

AT WLLE 4 {800
3 CLASSC VA Mc P Camulh  FLUKE 77 DM 312 S ol P
® Baoeres §Loan IS¢ Camyuny Case & s 52 ‘mma 1Y Tagelc oic. Loty o Seeciicasor o
Moa T 2 Cony ey - it orkimapicrt S o ] wh' b |
-_n & L .
5 0w o ENO Dy S e MK COBNTES M0 Out T K130 ENT R b e
s iy :»::gm g K v § o agpiec 9 2 s 4 Ml Undnsd (00
FuRE 20 VW Doty H Covmirs (10 10 0 S0
unmur—ngsunu-umm o o OC-SA0T o
M52 (Trace BOMMJ Owey S ok 20 i COODERLL GFC 86206 FREQUENCY COWTER
rranm%g:;_mhsm g OR AACA T8 Cor X P D0 | P L R vy
R e o ME W Carme 42 (0 Saa & o e
Mzz&o‘r‘zm t‘g PACAL 108 Coumer 12001
Py AN SCOPEMETER Dy Strae P a——
GOULD 0470 Dol Tars XM B Bate e 15 it Mg 17 Baggms Conouty B S Bk
GOULD0850¢ Dl Trace 20 06 SCLANTICD 71t M1 11289 €3¢ 145y 4y 3 o MY Smp et - s
AMD REMEMBER ALL DUR EQUIPWENT 1S R P s oY ) e 00 s B on STEREO AUDRD BALANCE 8 MBALMCED COMVERTOR
| TESTED PROPERLY OTY 20 0vt Trace 280K £x0 53 Car Pk Sarver Un-Uned €26
=& _-— e S e e P e
[ STEWART of READING | Used Equipment - OUARANTEED Manuals suppllod
B 110 WYKEHAM ROAD, READING, BERKS, RG6 1PL | This s a VERY SMALL SAMPLE OF STOCK SAE or Telsphone lor ists Please check avadabady belore
TMO"O"O (0118) 3268041, Fax: (0118) 5351696 | ordenng. CARRIAGE ail unks £96. VAT 10 be 290ed 1o Total of Goods and Casriage I
Caars Walcome § am - 5.30 0m Mondy 1 Fndey (ol troes. by aTergamen) | _—
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Adaptable, affordable - handy circuits for around £5. By Owen Bishop

7. Animated light starburst

his is a ‘animated’ light dispiay. Hang it on
the wall, fix it to the front door, or suspend it
from a Christmas tree. It features an array of
25 LEDs, arranged in three concentnc
circies, with a jumbo-sized LED in the
centre. The display runs through its sequence about
once a second. First the central LED comes on - the
star. Then it ‘bursts’ - the star goes out and the
concentric circles light up one at a time, starting with
the inner one, then the middie one and finally the outer
one. After a short period of darkness the sequence
begins again. The effect Is as if the star bursts and an
explosive wave of light spreads outward from it,

Although this is described as a fast Fiver, it is fast
only in the sense that the display runs rapidly. There is
rather more wiring in this one than has been usual in
this series (figure 1). This project will give you 2 or 3
hours of fun in assembling it, yet costs less than £5 (if
you shop around). It also offers you scope for your own
ingenuity In modifying the design. And, not ledst, it is a
decorative object to be brought out every festival for
several years ahead

How it works

The circuit is driven by a clock bullt from two 3-input NOR
gates. We employ these gates Instead of the usual simple
inverters because we need a single 3-input gate for the
programming logic. With the values given in figure 1 the

Hleorpd- Bfdedes T
e —_
- *
w’ 004 o
] !sus ¥§»l) !Wl
o - , (=
al.
- - a
— “ v g7y
i\ )z
DETARS OF OO [ ] ——

Figurel: the Starburst schematic

clock runs at about 10Hz. The output from-the clock goes
to IC2 which is a divide-by-eight counter with 1-of-8
outputs. It has 8 outputs (numbered from Q to 7) which are
normally low (OV). As the counter is clocked, the outputs
go high (6V) one at a time, in numerical order. The result of
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PCB Service

1]

1

NTERRATIONAL

ETI can supply printed circuit boards for most of our current DC Motors: The first Control Unit ERo7/3 £5.00
projects - see the list below for boards available. For recent DC Motoss: The 4046 Circuit E/897/4 £5.09
boards not listed, check the constructional article for an DC Motor® rystal Drive Circuit E/897/5 £5.09
alternative supplier. e D Moto o

Please use this order form or a copy of it. Check that all ) SNIANS Erin
relevant information is filled in, including the Unit Order Code, |
and that you have signed the form if sending a credit card ET Issue 7 1997
number. Overseas customers please add postage appropriate Eprommer: main board hle sided) ET9TH £1332
to the number of units you are ordering. Make P
cheques/POs/money orders, in € sterling only, o Nexus | ' Eprommer. PSU board ¢ E797/2 £5.64
Special Interest Limited. Please allow 28 days " Eprommer: peq ty mi
Access/Visa orders may be made on 144 or (double sid - ET97/3
Readers Services). 2L I xale | X B

Only boards listed here @ )/ bie from our 3 : ehln Bow S
For past Issues of magaz copy articles or binde two modutes £7.90
see the admin pag ge 74) o ict Readers Any three modules £11.85
below) for i . Any four modules £15.80

o Any five modules £19.75

e and pre ; i J . o8 W All six od0 £23.70
. paco BNad o Eprom modules yQ ps are for 2716, 2732, 2764,

! 28, 2724 275812, One order GOTPRENEGS (4 harge apples whather a
ET Issue 13 129 . g 5o G s personaly (1 B Orcered)

o Bo Launcher - main board £ £5.64 A 1 O E/797/4 £5.09
41 locket Launcher - relay board k,  IPeak Readif eter E&/797/5 £5.09
ghty Midget g 1 3
"_ Auto Cupboard Light with order. We cannot supply credt rirs. but wililinoly o
} el L L
E7L tssue 121997 _— ) . . s, Pioase check that aur fols are suRable 1or the comyRE
PC Phonecard Reader: ITT Cannon on 297/1 =0 Lse belore ordering as we cannot Supply modibed OB o
Minute Minder . - EN297/200 o : = 5 heen moded Gf:sooered. Boarts are only suppied
dium Wave RecelVer: board . - . ' c% breek s, Fices and stock.may be allered)
edium Wave - Tuning b /129714 08
Medium Wave Rzceiver - 4 board  E/297/5 _8B.00
m Wave Re - PSU board E/1297 £6.77

All fo ‘boards (this month only} E/1297/3/4/5/8 £25.00

L Please supply:
% Quantity: Project Unit Order Code Price Total price

E71 issue 11 1997
Total Harmonic Distortio. r

Alphanumeric Morse Touchkey
Mighty Midget E/118
PC Phonecard Reader - ITT Cannon
Minute Minder

Prices are inclusive of post and packing in the UK. Overseas-Post and
Packing (if applicable): Add £1 per unit

ET! Issue 10 1997
The 1Q Tester
Fake Flasher

DG Motors (Part 2)

Name
E/1097/3

]

]

Valve Tester - Main E/1097/4 - PEI S~ —— i
Valve Tester - Socket E/1097/5 Address i
Valve Tester - Heater Regulator E/1097/6 i
All three Valve Tester boards E/1097/4/5/6 . - —— - i
(Dus t0 price breaks there is @ small discount on this Rem.) 1 ! o o e I = L} = :
The 1Q Tester (previously E/897/20 E/1097/7 £5.64 E :
! 1 enclose payment of € . wanes (ChEQUE/PO/money orderin € |

ETl Issue 9 1997 | Sterfing onty) tor !
Eprom Emulator T Eeer £16.49 | pCE Service, READERS SERVICES DEPARTMENT, Nexus Speci Interests Lid.. |
The Power Supply E/987/2 £5.09 | Neass House, Boundary Way, Hemel Hempstead. Herts HP2 7ST UK !
Electronic Door Chimes E/997/3 £5.09 1 ]
Digital Power Supply £/997/4 £10.11 i DDD DDDDDDDDDDD DDD i
] ]

ET1 Issue 8 1997 - —— |
The Brake Light Tester E/85T/1 £5.09 y i
DC Motors (3 experimental boards) i Card expiry date: ... . i
S S = e = T e T Ve Vs il i i b, [ ———— - }
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this is as follows:

1 For thefirst 3 counts, output 0 goes high,
followed by output 1 and output 2. If any one of these is
high, the output of the NOR gate {IC1a}is low. At all other
times it is high, When 1t is low, it turns on the pnp
transistor {Q1) and current flows to D1, which is the large
LED in the centre of the display. So this LED is lit for the
first 3 counts and is dark for the remainder,

2 For the next 3 counts, outputs 3, 4 and 5 go high
in turn. These turn on transistors Q2, Q3 and Q4 one at a
time. Actually these are not simple transistors, even
thought they are drawn as such in figure 1, which shows
that the MPSA14 contains two npn transistors connected

o6V

ov

Figure 2: the Starburst stripboard layout

Figure 3: the Starburst display panel with dimensions In
millimetres

R1, R2, C1, all the wire finks and the terminal pins at B1
and L1. Note that the copper strips are cut beneath the
board at C8 to F8, H8, JB, C14 to J14, C18 to K18, M12
to 012, P17, P22, S$17, S22, T17, and T22. Solder biobs
are used to bridge adjacent strips, joining: E8 to F8 to G8,
B10 to C10, D10 to E10 to F10, K17 to L17, and B20 to
C20. Insert the ICs in their sockets, apply power, and use

a test meter to check that the clock is running. Also test

as a Darlington pair . The.emitter current of the first
transistor flows to the base of the second transistor. The
gain of the pair of transistors is the product of their
individual gains. This gives Darlington transistors gains of
the order of 5000 to 10000, compared with only 100 for a
typical single transistor. We have used Darlingtons here so
that the small current {0.44mA) avallable from the cmos
outputs of IC2 are able to switch the rather large currents
flowing through the LEDs. Allowing 20mA per LED, the
inner circie of four LEDs needs 80mA, the middie circle
{eight LEDs) needs 160mA and the outer circle (twelve
LEDs) needs 240mA,

For the final two counts of the 8-stage sequence, outputs
6 and 7 go high but, as there are no connections to these,
the display goes dark in preparation for the next ‘burst’,

Construction

This circuit requires an average current of a little over
60mA and it is likely to be run for several hours at a time.
The most appropriate power supply is a 6V DC plug-in
mains adapter unit. A 300mA unregulated one wouid be
suitable. If you prefer batteries, the best sources are a 6V
‘lantern’ battery (HP992) or a battery holder with 4 size D
cells.

The stripboard layout (figure 2} is compact so that the
board can be small and easily concealed behind the
display. For this reason, the various subcircuits are more
mixed up than usual, so take special care that the wire
links and resistors are soldered into the correct holes.
Solder In the sockets for the two ICs first, together with

the outputs of IC2 and the output at pin 9 of IC1 to
confirm that output signals are as expected.

Now add the large capacitor (C2), which is provided to
smooth out spikes on the power lines produced when
large numbers of LEDs are switched on or oft
simuitaneodsly. Without this smoothing, the counter
operates erratically. Complete assembly by soidering in the

122
!lO
SIDE A P
Fowp L
PAMEL
RIM| SIOE SIDE FaM
122
ouT oo
BIDE
A A

Figure 4: the Starburst - a pattern for a cardboard case/panel
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trangistors (Q1 is the pnp transistor) and the remaining
resistors and terminal pins.

The display

This can take many forms, depending cn your taste and
skills, but we describe the one we designed as a
decoration to hang on the Christmas tree. It does not have
room for a battery. We wrapped the battery up in
Christmassy paper to look like a ‘present’ and lodged it
firmly in the fork of one of the lower branches, with wires
running to the hanging display.

It Is worth mentioning at this stage that this circuit
could be the basis of a large-size "Piccadilly lights' display.
If you have experience of mains wiring, you can replace
the groups of LEDs with four relays rated to take mains
current. Then these relays ¢an be used to switch banks of
maing-voltage iamps.

The LED display panei (figure 3) is the bottom of a
square shallow box made from thin card (we used red).
Later you can decorate the surface of the box with tinsel
or ‘glitter’ or in any other way that appeals to you. The
sides of the box are 20mm deep to aliow room for the
wiring and circuit board, and there is a 10mm rim around
the top edge of each side to stiffen the sides. First mark

o7

LED (BELOW CARD)

Figure 6: soidering the power supply wire to the anode wires of
the LEDs

Figure 7: the back of the stripboard layout

out the patterri of (figure 4) on the thin card; make cuts
where indicated and score along the dashed lines. Foid up
the sides and glue the flaps marked A to adjacent sides,
to form the box. Leave the rims until later. You now have a
box 122mm square and 20mm deep. The panel needs
stiffening from behind (that is, from inside the box) so cut
out a 120mm square of thick (1.5mm - 2mm) cardboard.
You could instead use plastic-board, hardboard or
plywood. Mark this out to show where the LEDs are to go
(figure 5). The LEDs are to be in circles 16.5mm, 33mm
and 50mm radius, so draw circles that are 1.5mm larger
and smaller than this to show where to prick the holes for
the LED leads. Across these draw radii spaced S0 degrees
apart on the inner circles, 45 degrees apart on the middie
circle and 30 degrees apart on the outer circies. There are
also two holes to be marked in the centre, spaced 3mm
apart for the jumbo LED. Now coat the back of the card
evenly with glue and drop it inte the box (it is a loose fit).
Let it dry under firm pressure. Use a stout pin to prick
through all the points where the circles intersect the radii
{the dots in (figure 5). If you are using hardboard or
plywood you will need a fine (0.8 or 1mm) dnilt for this.

insert the 12 LEDs In the holes for the outer circle. |f
you like, you can give the base of each LED a drop of glue
to fix it to the panel, but this is not essential as the wiring
heips to hold the LEDs in place when it has been
soldered. Check very carefully that the LEDs are arranged
with their anode wires through the holes in the outermost
circle. With most (though not all) makes of LED this means
that the 'flat’ on the rim of each LED faces toward the
centre of the circle. Strip a 350mm length of single-
stranded connection wire, which is to be the +6V supply
wire. Beginning at D25, solder it to the anode (a) wires of
D25 to D14. Before soldering, cut each terminal wire of
the LED so that it protrudes about 8-10mm from the card.
Bend the end of the anode wire over the supply wire and
pinch it tightly (figure 6). This leaves a few millimetres
between the supply wire and the card so that you can grip
the anode with a heat shunt. This is a precaution against
damaging the LED while soldering. Apply a small amount
of solder to the joint, making sure it flows on to both the
anode wire and the supply wire. Repeat this procedure
with a second wire joining the cathode wires (k) of the
LEDs. You now have 12 LEDs wired in paraltel.

It 1s worth while to check the connections as you
proceed so, when you have finished the outer circle,
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______ t the suppoly wire to +6V. temporarily connect an
= 2

re-check that the LEDs are the right way round. Repeat
the above operation of scidering and testing for the middle
1 inner circles. Sold ctions to join all th
ire 1 in figy Use ir
T 3 K J)

the jumbo LED

to the terminal,pins on the circuit board, using light-duty

multistranded wire. Note that Q2, Q3 and Q4 are NOT in
numerical order on the board

At this point the circuit is ready for its final testing, with
the circuit board not yet placed inside the box. Just switch
on and watch the display burst about once a second. Now
fix a piece of double-sided adhesive foam ('Sticky Fixer')
at each corner of the circuit board on the copper-strip
side. Cut a rectangile of thin card the same size as the
board and press this on to the under-surface. This is to
prevent short-circults between the board and the base
wiring. Fold the rim strips inward, overlapping at the
corners and giue them together there. Tuck the circuit
board under one rim; this is not a very secure fastening
but adequate for most purposes.

To complete the project you may like to add some form
of decoration, Perhaps cover part of the pane! with glue
and sprinkle coloured glitter on it. Add a_few strands of
tinsel and in any other way you like add sparkle to its
bursting brightness.

her wire ends and also the terminals

g Resistors
All 0.25W, § percent tolerance
z R1 470k
q R2 47k
R3 1.8k
m R4 - R6 10k
R7 120R
™ | re 27R
mam | R9-R10 18R
m Capacitors
C1 1uF axial electrolytic
C2 1000 uF axial electrolytic
Semiconductors
D1 10mm LED
D2 - D25 smm LED (24 off)
IC1 CMOS 4025 triple 3-input NOR
gate

CMOS 4022 divide-by-8 counter
with 1-0f-8 outputs
~ BC558 pnp transistor

cvC

CHELMER VALVE COMPANY

If you need Valves/Tubes or RF
Power Transistors etc. ...then try us/

We have vast stocks, widespread sources
and 36 years specialist experience in meeting our
customers requirements.
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Tuned to the needs of the Radio Amateur

130 New Lo [

Tel: 44-01245-355296/265865

Fax: 44-01245-490064

BASIC Stamps-
reprogrammable stamp sired computers
Easy 10 use BASIC language
@ 8 or 16 InputOutput lines each 20mA capability
@ 80 or 500 Program lines
@ Re-programmable thousands of times from PC
or Mac @ 5-12vDC Supply. Stamps from £25.00 each
Development Kits Including programming software,
Stamp, Cable, Project Board and 25+ Application
notes from £79.00.

{eg 250mA current) - 120 page Project book
and 3 etre lengths of wire, £40.00
STAMP BUG

Autonomaous roving insect using the BASIC Stamp
as Its “brain”. Approx 300mm overall length.

KITS FROM £29.00

LYNX ARM

5 Axis-robot arm kit approx size 300mm

Control from any serial comms port or Stamp.
Includes software o run from PC. KITS FROM E£85.00
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Tl Book of Electronics

book s both o col and prachcal infroduction 1o electronics. it dearty

i

imh'heo-yondpnncuphsofabdrgﬁu sach chapter inchudes a project
beginnes io make. Thoprqmoreolo&i hrdru‘d«,(on'm tester,
,smim-amplifier ond olarm,

-ouf’ clarm freaz:
€12.45 UK !:12.95

mi‘-

& |

canners 3 - Puttin
Scanners into Practice

This s the fourth revised and comphetely updated edition of Scanners; the complate

YHF /UHF radvo mesqutdeaudcmbmmm-ngyouuedbhw'bm
r sconner 1o befer use. ﬂveuwﬂymom&xm n pvgrbéloce on

5\:&\(75:&“19 hporhc»brodue”rwmuwdbycomldm pioichelds
the emergency 1ervices Alsomcl-ded‘ahﬂrdhmunm,d;‘h"

{short wove) bond as mony scanners now cover this range.

NB217 £11.45 UK £11.95 Ovecseas

Telephone orders: 01322 616300 ask for Nexus Direct:

v Ptming Scanners into Practice

Please send me copies of NB e

Expiry Date. ._............. WL T S ) e PSR A Please send me copies of NB @
NS L e e L wetad e da dog oo s opptaen - Plegse send me copies o" NB @
Addsads... . i rvotsones rrs Sl EES AR BT L EE Y B
PSR e deier. Post code.. .. LS e | | enclose my remittonce of £.................... SE——" -
Uq;hoao Number. FlO AL I TR T ey T B v 4 PO fox. - o S G el
Cornpldudo«mko«i:mmb.hk?ml)mi, Nom:‘s‘Houu, Boundary or please debit my Access/Viso
Way, Hemel Homps Herty HP2 I you do not wish lo receive mailing
from other* companies, please tick b!:.sh jDDD DD”D DDDD DDDD

RAM. All devices are programmed using flash EEPROM, T [
either in circuit, or in the programmer - no expensive UV g g

o]
¥
erasable devices need be bought for development | 0

N4
col !
TECH

—~— "

Y

The AVR programmer from Forest programs all current
dual in line AVR micro-controllers in a single multi-width
ZIF socket. It operates on a standard PC serial port using
Windows 3.1, 95, or NT. The programmer may be
powered by battery supply, or a standard battery
eliminator. it is supplied with the ATMEL Windows
assembly and simulator packages and AVR data sheets
in magnetic form.
Programmer : Kit £40.00, Pre-Bulit £50.00,

Add £3.00 for P&P/Handling

Analogue and Digital Electronics
Fibres & Opto-Electronics
Programmable Logic Controllers
Mechanics and Mechanisms
Mathematics

Courses to suit beginners

and those wishing to update

their knowledge and practical skills
Courses are delivered to the student
as self-contained kits

No travelling or college attendance
is required

Learning is at your own pace

AVR Devices: (Please ring for prices)
AT90S1200, 1K Flash, 64 Byte EEPROM
AT90S2313 2K Flash, 128 Byte EEPROM, 128 Byte RAM
AT90S4144 4K Flash, 256 Byte EEPROM, 256 Byte RAM
AT90S8515 8K Flash, 512 Byte EEPROM, 512 Byte RAM

For information contact:

NCT Enterprises

Barnfield Tachnology Centre

Enterprise Way, Luton LU3 4BU

Telephone 01582 569757 « Fax 01582 492928

e ) Forest Electronic Developments
| - 10 Holmhurst Avenue, Christchurch,
| Dorset, BH23 5PQ.
= hitp /rerww lakewood win-uk act/fod htm
| oo ey
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ATMEL AVR PROGRAMMING WITH BTEC approved
FOREST ELECTRONICS TUTOR supported
The ATMEL AVR microcontrolier offers 32 working
registers, 512 bytes of intemal static RAM, from 15 t032 ﬂ " '
10 lines and the capability for up to 84K of extemal

DISTANCE
LEARNING COURSES in:
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STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:

PCB Assembty (Conventional and  Product Design/Consuitation
Surface Mount) Full Procurement Service

Wave & Hand Soldenng PCB Test & *“Bumn in" Factiities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufacture
Device Programmin? from hand Circuits Drawn Protessionally
wriiten shis or PC 3%" disc Kit Procurement & Supply

Cable Hamess Assembiy/loom
Manufacture

Component Sales
Refurbishment a speciality

Card Cage and Module Winng TJop Quality Work at Reasonabie
Full Inspection Rates

Phone Steve on glﬂ&) 360406 or fax details of your requirements to us
on (01438) 3527

EQT LTD, Cromer House, Caxton way, STEVENAGE, HERTS, SG1 2DF

@,

SUPPLIER OF
QUALITY USED
TEST INSTRUMENTS

& =

OPERATING &
SERVICE MANUALS

Cooke International

ELECTRONIC TEST & MEASURING
INSTRUMENTS
Unit Four, Fordingbridge Site,
Main Road, Barnham, Bognor Regis,
West Sussex PO22 OHD U.K.
Tel: (+44)01243 545111/2
Fax: (+44)01243 542457

NEW CATALOGUE ALSO AVAILABLE ON DISK

N

WIDERAMD SCANMER AFRIALS
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KQ|| Helsey
01442 266551

Send your requirements to:
ETI Classified Department, Nexus. Nexus House,
Boundary Way, Hemel Hempstead, HP2 7ST
Lineage: 85p per word (+VAT) (minimum 20 words)
Semi display: (minimum 3cms)

|m| £12.50 + VAT per single column centimetre

Ring for information on seres bookings/discounts

|
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Advertisements are accepted subject to the terms and conditions
SI le I — pnnted on the advertisement rate card {available on request),
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ACCOUNT CUSTOMERS MIN, ORDER £10 p A Lytham St Annes
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tarwer @ dal ppex.com i
PRINTED CIRCUIT BOARDS QUARTZ CRYSTALS
PRINTED CIRCUIT BOARDS QUARTZ CRYSTALS 100 KH2 -
A A AARA DESIGNED & MANUFACTURED 100 MHZ at low cost. Full list
Veronlca 88-1 OBMHZ FM e i T available and technical advice.
~ PCBs DESIGHED FROM CIRCUIT DIAGRAMS Electronic Design Assoclates.
ks | | TRANSMITTERS MMOST AL COUPTER PLESACCEPTED | Tel: 0181-391-0545. Fax: 0181-
Gerber | HPGL / Drew arc! misfyy S8 391-5258.
: . Asswf'é{égsnw 01232 738897
Professional PLL transmitter, Stereo Coder, and g e0e e b |
Compressor/Limiter kits licensable in the U.K. sy Evnedeinanpe
208 Rbsrbatis ix

Also very stable VFO transmitter kits. Prices
from under £10 and a ‘Ready Built’ service is
available. Contact us for a free brochure
including prices and more detailed information.

To Advertise in the next
months issue of ETI
call Kelly Helsey :

Ros SO |
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18 Victoria St, Queensbury, BRADFORD, BD13 1AR E
Tel 01274 816200 Emait veronica@legend.co.uk Gl
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([PCB CAMERA

B/W MODULES
£39.00 + VAT
32mm Pinhole or 3.5 lens just
£39 + VAT with sound
42mm lens version add E10

UK carv/packAng, B4 up to 10pcs}
DISCOUNTS FOR

ELECTRCNIC PLANS, laser
designs, solar and wind
generators, high voltage teslas,
surveillance devices, pyrotechnics
and com-puter graphics tablet. 150
gmieas For catalogue, SAE to
iancentre Publications, Unit 7,
Old Whart Industrial Estate,
Dymock Road, Ledbury,
Herefordshire, HR8 2HS.

ISP

MICRO -

system 8051 ngrammmg in a FLASH!

Code development for the 8051 family coukd not be easier. Simply
plug the “Socket Stealer Module” into your existing 8051 socket and
then use the Micro-ISP Programmer to downioad code (and data) to your
target microcontrolier without even removing it from the target socket.

v EQUINOX
Open 6 days a week lor callers, —_——————————
mwdem g WILSON VALVES } TECHNOLOGIES
(PROP JilA FISH G4l8) The Embedded Solutions Company
HENRYS 2000 atwent oo

Sales: 01204 492010 Technical: 01204 491110 Fax: 01204 494883
Visit our web page at: www.equinox.tech.com

varkhge, Mmiltary, SUo. 84T
Fast service. Send SAE for st
VALVES WANTED FOR CASH
28 Banks Avenus, Golcar, Huddersfieid,

Woat Yorks MD? ALZ x

Emait mtmvum.wl«.m wh

404 Edgware Road. London W2 1ED
Tet. 0171 258 1831

Fax- 0171 724 0322 Email: sales @ equinox.tech.com

All adverts must be prepaid.
Cheques payable to:
Nexus Special Interests Lid.

ETI

Name
DR A e s AN IS Bl . . . Uk b s e Dl ELECTRONIC TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT DEPARTMENT
““““““ ; NEXUS HOUSE, BOUNDARY WAY,
Daytime Tel: No HEMEL HEMPSTEAD HP2 7ST
SISy e BRI . . e s 20 words lineage
EEHED aieni i Ml e e 8| L. . £1 9.9 7

inc vat

PLEASE DEBIT MY ACCESS/BARCLAY CARD No.
3x1

HNEEENEEEREEEREE
£44.06

EXPIRY DATE 5. inc ,

FOR SALE COMPONENYS PLANS OTHER—PLEASE STATE |

Ptease ring the required heading.

ATTENTION ALL NORTH AMERICAN READERS!

Did you know that you can order an annual subscription
to this magazine direct from our official
U.S. subscription representative?

For more information and rates contact:

Wise Owl Worldwide Publications 4314 West 238th Street,
Torrance, CA 90505 4509 Tel: (310) 375 6258
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gigabytes on a douDIg-SICERT O

Are CDs obsolete?

Refinements incorporated in DVD as
compared with CD-rom include smaller pit
dimensions, a more closely-spaced track
and a shorter-wavelength laser (visible red
650 and 635 nanometre for DVD, as
against 780 nanometre infra red for CD-
rom). The lens system has also been
improved to give sharper focussing.

The improvernents in the error
correcting technology are of great
imporance. The Reed Solomon Product
Code error correction system-on DVD is
approximately ten times more robust than
the one on the cument CD system.

At least some DVD systems are 1o be
rewriteable. Apart from the facts that DVD
is not yat widely available, and certainly not
in portable form, and that DVD discs are
larger than Mimdiscs (see last month's
Round the Corner), DVD should be a more
attractive proposition for consumers,

Whichever system is widely accepted,
so long as one of them is, then it-may be
possibie to buy your recorded music in a
different way in the future. For example,
you might choose your own track list and
have the compurter in the record shop
make a custom Minidisc or DVD for you.
Cr perhaps you would purchase and
downioad indmidual tracks over the

).
0, but the CCIR-60%
pecifies a video rate

deo on a single sided,

ition. Over 97 percent of
Bta that represent a video
edundant, and can be removed
visibly harming picture quality.

As implemented for DVD, MPEG2
encoding is a two-stage process, where
the signal is first evaluated for complexity.
Then, higher bit rates are assigned-to
complex pictures and lower bit rates to
simple pictures, using an "adaptive,”
varnable bit-rate process. The DVD format
uses vanable bit rates with a range of up to
10 megabits per second. Although the
“average” bit rate for digital vdeo is often
quoted as 3.5 megabils per second, the
actual figure will vary according 1o movie
length, picture compilexity and the number
of audio channels required.

The picture is stored as component
video rather than In an encoded form,
which should open the door 10 higher
resolution television pictures. Certainly the
PAL system, as it is normally implemented,
loses almost half the horizontal detail which
could be avallable. Perhaps this is cne
reason for the slow takeup of wade screen
telewisions; the picture is big, but blurred
and short on detail. | have heard sour
comments that some people can get that
sort of picture just by taking off their
glasses, so that the magic of wide-screen
has some-way t0-go yet.

On the other hand, most people seem
tobe happy with standard VHS recordings,
which lose much of the detail available in
PAL pictures, so maybe if DVD takes off as
a consumer music and video standard, it
will be because it is conveniently
backwards-compatible with CDs.
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¥ Programmer Interface Software for Windows™

The Ultimate 8054

Microcontroller Programmer

* Supports Atmel FLASH 89C +895, ¥
[ : Generic 87CS1/52/FA/FB/FC
L) microcontroller derivatives

* FLASH & E2 libraries also

K Starter System

elopm Yin aFLASH
valuation modufe'and PK51-2K b

—— g
| e sumas

8 Keil 8051 C compiler, Assembler,
Toed Simulator (2K code), Windows™ IDE
rrebvmg the

the s etl" A £99.00 Order Code: PK51-2K
1

89S Socket Stealer
Module

Simply plug this into your existing 8051 or AVR™
socket for INSTRANT In-System Programming

NOTBTQG' EEiid el roseenestine
System < .
redesign : §
required. e e <A

£49.00 Order Code: 55-895-DIL4C A

: k - 3 Teeb ""l‘ ; . »
i +
FEX &:_-gil";';m,,. -
& » by -
* Sy el 905 (AVR) ‘ e, o, o ~ o TECHNOLOGIES
RI controller family a N 'gﬁ’.@‘ ey J il
¥ " ; ’#—

e SUPP Parallel Programming e J The Embedded Solutions Company

mode in ZIF socket &
! = Supports In-System Programniing
via ribbon cable (provided) |

* Equinox FAST ISP Programming
Algorithm
: . 5 Tel: +44 (0) 1204 491110
Write in BASIC, Run inja FLASH A!' BASIC‘lﬁE Fax: +44 (0) 1204 494883

« Alfl on-chip facilities supported e.g. RC Osc.
« Compiled BASIC generates tight AVR™ machine code For product information visit our web site at:

"|'|/ }

/' SYSTEM CONTENTS

Professional Device Programmer + » Power Supply

s Atmel AVR™ Assembler # [SP Ribbon Cable

e AVR™ Basic Lite Compiler (NEW) (to target)

Atmel Databook on CD ROM o Serial Cable (to host PC)

www.equinox-tech.com

© Not a Run-Time Interpreter, NO code overhead! * AVR™ BASELTE onb g ¢

Iy . ' .
* Target speeds comparabie with assembler the Al 9051!“(512 words colle Elln;aGlrle.erswaleu:t@Lig:;:l?o: ;ff:l;z:‘
© Breaks the cost barrier for small projects * 8K versionalsg available 5

From Only £24.951 e Ideal for educational, hobbyist and professional use Order Code: AVR-BAS-LT £24.95 | ‘ |K [

Equinox reserves the (ight 1o change prices & specifaliom of any ol the above producty without prior nGKE. ELOE. AN phces e eaclusese of VAT & carridge. AVR™ is 3 trademark of Ihe Atmel Corporation
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DATAMAN-48LV

* Plugs straight into parallel port of PC or
laptop

* Programs and verifies at 2, 2.7, 3.3 & 5V

* True no-adaptor programming up 10 48
pin DIL devices

+ Free universal 44 pin PLCC adaptor

* Built-in world standard PSU - for go-
anywhere programming

* Package adaptors available for TSOP,
PSOP, QFP, SOIC and PLCC

* Optional EPROM emulator

DATAMAN S4

* Programs 8 and 16 bit EPROMs,
EEPROMSs, PEROMSs, § and 12V FLASH,
Boot-Block FLASH, PICs, 8751
microcontrollers and more

¢+ EPROM emulation as standard

* Rechargeable battery power for total
portability

¢ All-in-one price includes emulation
leads, AC charger, PC software, spare
library ROM, user-friendly manual

* Supplied fully charged and ready to use

S4 GAL MODULE

* Programs wide range of 20 and 24 pin
logic devices from the major GAL vendors

+ Supports JEDEC files from all popular
compilers

SUPPORT

* 3 year parts and labour guarantee
* Windows/DOS sottware included

* Free technical support for life

* Next day delivery - always in stock

* Dedicated UK supplier, established 1978

Still as unbeatable as ever. Beware of
cheap imitations. Beware of false
promises. Beware of hidden extras.

if you want the best, there’s still only one
choice - Dataman.

Order via credit card hotline - phone
today, use tomorrow.

Alternatively, request more detailed
information on these.and other market-
leading programming solutions.

SURELY NOT.
SURELY SOMEONE SOMEWHERE HAS
DEVELOPED A PORTABLE PROGRAMMER
THAT HAS EVEN MORE FEATURES,
GREATER FLEXIBILITY AND IS EVEN
BETTER VALUE FOR MONEY.

ACTUALLY, NO. BUT DON'T TAKE OUR
WORD FOR IT.
SUMMARY BELOW TO SEE HOW OTHER

MANUFACTURERS'

r——rr,
oiruzlltmn
: $ 3

.
1 e
1 Pl

EVEN

USE THE FEATURE

PRODUCTS COMPARE.

MONEY-BACK
30 DAY TRIAL

if you do not agree that these truly are the
most powerful portable programmers ou an

WW’WW
. 30 days for a full refund

Orders mmmmnmﬂyummumm
Order today, get it tomorrow!

= ™ L

i
!
Dataman Programmers Ltd, Station Rd,
Maiden Newton, Dorchester,
Dorset, DT2 0AE, UK
Tetephone +44/0 1300 320719
Fax +44/0 1300 321012
BBS +44/0 1300 321095 (24hr)
Modem V.34V FC/V.32bis
Home page: httpZdiwww.dataman.com
FTP; ftp.dataman.com
Email: sales@dataman.com



