460 ROCKET
E I , LAUNCHER >«
TEOIE AEYCI JT$R0N ANT IIOEASI. ﬁ
DIGITAL PHOTOGRAPHY
COMING OF AGE ? MIGHTY MIDGET

" AUDIO METER
vail AND SIGNAL
TRACER

PLUS

® A High Performance Medium Wave Receiver «u
@ Computer Controlled Christmas Light Show

5 (‘Y‘THUS/*‘
i 13 &
| 3 X 3
- )
% £
K o
1429722153 NEX U ¢

70
Vol 26 Issue: |3 5§ December 1997 £250
USA $4.95




T E L

N ET

8 CAVANS WAY,
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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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PORTABLE X RAY MACHINE PLANS Easy ta constrct
plars Of § wmpie A Chned wily 10 buld 8 home X-ray Mactens
Efectve devine X-ray wosied Susemias CBn b used Ky expenmentai
pumoses Not & 10y of for minois! f6ast Rl FO0P
TELEKINETIC ENHANCER PLANS Myatfy and amare your
frienoy by Cresting Motion with ND YOWn AEHEIT MERN Of CIRe
Ueis N0 eCtnCal or Mechencal ConnBchions. RO SOSCEl QIrmimichs Yot
DAOUCES DOS/OvE MOBON and efect Exoedient for scenoe promcts
mage: shows perty demormtrabions Of senous readerch & SEHODMent
of tres strange and aManng SYCHIC Chenomenan
£4net Ref FITKEN,
ELECTRONIC HYPNOSIS PLANS & DATA Ths cata
ShOWS. e br sl will ys 10 Dl SULYECES under YOUr CONrol inchuded B ahul
vohumg relerence text and severs consiruchon plns that when
susombind CBN SROGUCE NDNlY efactive shmul This matens mus! be
used caunously. R is ke use # entertanment @ partes etc only, Dy
those 0t use E1%%et Ref FEMD
GRAVITY GENERATOR PLANS Thig uragus plish demonst/stes
£ SITOie SIGCLICE GhaNOMEnd LNl CroGuCts 8N arl-gravity efect You
can achustty bulkd @ smad mock spacesh oul of simple matenan Bnd
WENCAR Brvy Vit NS - Causs 1 1 wviate { sOreet Rl FAGRAY
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Proouces wp o 730,000 vois of
SRCHErQE QUDONMEnt with extraoranary HY affects, Paems in o ji’
S Eimo's fre. Corone, excelent scsence Dropct OF COMaTaaticn pigos:
ESeat Ref FBTCIAGS.
COPPER VAPOUR LASER PLANS Produces 100mw of
sy green Kt HIgh Coharency envd sgectral quelity ssmder 1o Argon
Immer but emsser anC ees costly 10 Dulld yel By more offcent Thas
particutsr design wis Jevelond 8f e Atorrec Ensrgy Commssion of
NEGEV In terasl £ 10met Rel FAC A
VOICE SCRAMBLER PLANS Wrature wcad stite system tums.
SOMECH SOUND N0 NOSCIPNIrEDIY "oy Tl cannor De uNGETRO00
wthoLS & s8cong metcheng Uil Use gn tedephone to prévent (hird party
Welereng and bugging €6 Ref FAVSS
PULSED TV JOKER PLANS Lifie hard hild device Ulilsdd
puine technigues fhat will completely darupt TV pacture and sound'
works on FW too) CXSCRETION ADVISED {o/aet Rel FITS
BODYHEAT TELESCOPE PLANS hHgnty dwmctonat tong
MANgE Otnce iAes recsnt tBChnolaRy to detect the presence of vng
boden, warm and hol spots, heet leaie ¢t Infended Ky securty, ew
TOMBACH o otc Excotert pacurty oevos
Of vary wigregting sceenos propect (Sseet Rel FABHTY
BURNING, CUTTING CO2 LASER PLANS Proects an
owaibie bearm of heat capabie of burreng and meliing Materas ower §
coneiter shie drstanue. Tl iaser o one of the most SECEINT, COfrarting.
0% R DOwer Nto uaedUl LD NOt Only 18 This Osace 8 wordorese
I weking cuthng and heat processsng matenais but & ip siec @ Mesly
cancedste @8 0 effectve directed SNINGY DBGIM WeNDON aQEret
mmsiine. arcraft, ground-lo-Qround . etc Partichy heams ey very wel
utikry g 'seer of thes. type (0 biast 3 Chasvvl I T StORONEre ior & Ngn
onergy stream of neutrons OF other pertriss  The dsvios 1B eaely
sppkcatie ) bumeng end etcheng pood, cufing, Disstcs. texties cic
£12net Ret FACT
DYNAMO FLASHLIOHT intoresting concapt, no baltenes neeced st
squeere the Ingger for NEENt YN SODRIENTY Sven WOrKE LN waler
1 an emergency Slthough we haven tned & yet! £6 99 ref SC152
ULTRASONIC BLASTER PLANS : sborstory scurce of sore
shock wived. Blow holss I metsl procuce ‘ool sleam  MONMTe
aquates Many ey umos Ky PC bosrds, fewliery, coie, smal perts
etc f6/et Rel FALBY.
ANT! DOG FORCE FIELD PLANS Hghly eflectve orast
procuces me vanabie pulses of soCOUSHCE enargy Mt dogs Cannot
toierate £4%e Ref FADOG2
LASER BOUNCE LISTENER SYSTEM PLANS Axces you
10 Nt BOUNOE TOrn § Dremied wRhout glleneng access £12et Ref F/
wisT
PHASOR BLAST WAVE PISTOL SERIES PLANS
Harndhaid. nas WQe TENOUCH and taliery CaCecly with edermal
controls  £6/met Ref FRSPY
INFINITY TRANSMITTER PLANS Tewepnone ine grabber’
room montor. The uititmate i home/afios securty and safety! mmple
© ue! Coll your Rome OF ofce PRONS, OuUh B SeCTE 1ONe ON YOl
tetppnone 10 access sdher A) On premeses sound and voces of B)
oith brmel - y for emergency mesaages

BUG DETECTOR PLANS is that someans getting the gocds on
you? Easy 10 Consinct Gevice Iocaies ary idden sowae of redio
enengy' Snifls oul and HMdos bugs BNG Other SOources Of EOThErROMme
rgrigronce Detects low. hagh and UMF trequerces. E8eet Ref FI
801

ELECTROMAGNETIC GUN PLANS Promcts 8 met object
8 conmaierait RLENCE FEGLES BOUR SUDErOn £5 ref FAEML2

ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! {vast Ref FAEMAE
PARABOL IC DISH MICROFPHONE PLANS Lsion to dmtant
SOUNOS BN VOKCEE, 0peN Wwndoes, acund sources I hard 1o ger of
hostile preruses Lines satelite tachnolady [0 gathe: GBI SOUNdy
B0 100U THEXT 1O QUN WRTE Seraive emctroncs. PYpne. ek how en
Optonat wareless Ink syslerm {B/net rof FPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY
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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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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
