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Pocket Autoranging Multimeter

[AlAt Tandy we stock a wide range of quality multimeters
for all your testing requirements - everything for the DIY
enthusiast to the professional! Our Pocket Autoranging
Multimeter is perfect for on-the-spot testing - wherever
you may be! Features “beep” continuity test, diode
check, auto-polarity and low-battery indicator. Measures
to 400 volts AC/DC, resistance to 2 megohms. Complete
with miniprobes and folding case. With 2 silver-oxide
batteries: 22:17/1 1 Sr vwmtn S SR Ay o em: & o £19.95

WOAMP wax

000y i 7501
300m4 gy

Benchtop Digital Multimeter

Featuring LCD display with a built-in 31 segment bar graph
for simultaneous analogue-type display and data-hold mode
which freezes both reafinFs until you reset. Built-in transistor
checker with front-panel pin socket gives you the true
h, (gain) measurements of small-signal types and separate
diode-check mode for quick open/short/leakage tests of
semiconductor junctions. With memory function and buzzer

continuity checker. Measures up to 1000 volts DC, 750 volts AC

(accurate from 45Hz to 10Hz) AC/DC current to 10 amps.
Resistance to 30 megohms. Requires 4 “C” batteries.
227195 ...ccomsmmsirrve i S i e .. . £79.95

For The Best In High Quality Electronics

Over 400 Tandy Stores and Dealerships Nationwide.

Tandy (U.K.), Tandy Centre, Leamore Lane, Bloxwich, West Midlands. WS2 7PS.
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OVP POWER AMPLIFIER
OMP POWER AMPLI ViODU Mok T

world-wide reputation for quality, reltability and performance at a realistic price. Four models
available to suit the needs of the professional and hobby market. 1.e . Industry. Leisure
Instrumental and Hi-Fi. etc. When comparing prices. NOTE all models include Toroidal
power supply, Integral heat sink, Glass fibre P.C.B.. and Drive circuits to power compatibie
Vu meter. Open and short circuit proof. ~ Supplied ready built and tested.
OMP100 Mk Il Bi-Polar Qutput power 110
watts RM.S. into 4 chms, Frequency Res-
ponse 16Hz - 30KHz —3dB, TH.D. 001%,
S NR. —118dB, Sens. for Max. output
500mV at 10K, Size 355 X 115 X 66mm
PRICE £33.99 + £3.00 P&P.

OMP/MF 100 Mops-Fet Qutput power 110
watts RM.S. into 4 ochms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
80, Slew Rate 45V/uS, T H.D. Typical
0.002%, Input Sensitivity 500mV, S.N.R.
—125dB. Size 300 X 123 X 60mm. PRICE
PRICE £39.99 + £3.00 P&P.

OMP/MF200 Mos-Fet Output power 200
watts RM S into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
250, Slew Rate 50V/uS, THD Typical
0.001%, Input Sensitivity 500mV, S.N.R

130d8. Size 300 X 150 X 100mm. PRICE
PRICE £62.99 + £3.50 P&P.

OMP/MF300 Mos-Fet Output power 300
watts R.M.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
350, Slew Rate 60V/uS, T H.D Typical
0.0008%, Input Sensitivity 500mV, S.N.R

130dB, Size 330 X 147 X 102mm._ PRICE
PRICE £79.99 + £4.50 P&P.

NOTE: Mos: Fets are supplied as standard {1 00KHz bandwidth & input Sensitivity 500mV). If required.
P.A version (50KHz bandwidth & Input Sensitivity 775mV) Order — Standard or P A

Vu METER Compatible with our four amplifiers detailed above A
very accurate visual display employing 11 L F.D diodes (7 green, 4
red) plus an additional on’off indicator Sophisticated logic control
circuits for very fast rise and decay times Tough moulded plastic
case. with tinted acrylic front Size 84 X 27 » 45mm

PRICE £8.50 + 50p P&P.

LOUDSPEAKERS 5" to 15" up to 400 WATTS R.M.S.
Cabinet Fixing in stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S A.E. (28p) for free details.

POWER RANGE

8" 50 WATT R.M.S. Hi-Fi/ Disco.

20 oz magnet 1 ally voice coll. Ground ally fixing escuicheon Res Freq 40Hz Freq Resp 10
6KHz_ Sens. 92d8 PRICEL10 99Available with black grille £11 99 P&P £1 50 ea

12" 100 WATT R.M.S. Hi-Fi/Disco

50 oz magnet 2" ally voice coit. Ground ally fixing escutcheon Die-cast chassis White cone Res
Freq

25H:z Freq. Resp to 4KHz Sens 95dB PRICE £28.60 - £3 00 P&P ea

McKENZIE

12” 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco.

2” ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp. to 6-5KHz. Sens. 98dB.

PRICE £29.99 + £3.00 P&P ea.

12”85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone.

Res. Freq. 45Hz. Freq. Resp. to 14KHz. PRICE £31.49 + £3.00 P&P ea.

15” 150 WATT R.M.S. C15 Bass Guitar/Disco.

3" ally voice coil. Die-cast chassis. Res. Freq. 40Hz. Freq. Resp. to 4KHz. PRICE £57.87 + £4.00 P&P ea.
10”60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.

2" voice coil. Res. Freq. 75Hz. Freq. Resp. to 7-5KHz. Sens. 99dB. PRICE £19.99 + £2.00 P&P.
10” 200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco.

2" voice coil. Res. Freq. 45Hz. Freq. Resp. to 7KHz. Sens. 101dB. PRICE £44.76 + £3.00 P&P.
15” 200 WATT R.M.S. C15200 High Power Bass.

Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens. 101dB. PRICE £62.41 + £4.00 P&P.

15”400 WATT R.M.S. C15400 High Power Bass.

Res. Freq. 40Hz. Freq. Resp. to 4KHz. Sens. 102dB. PRICE £89.52 + £4.00 P&P.

WEM

5”70 WATT R.M.S. Multiple Array Disco etc.

1" voice coil. Res. Freq. 52Hz. Freq. Resp. to 5KHz. Sens. 89dB. PRICE £22.00 + £1.50 P&P. ea.
8”150 WATT R.M.S. Multiple Array Disco etc.

1" voice coil. Res. Freq. 48Hz. Freq. Resp. to 5KHz. Sens. 92dB. PRICE £32.00 + £ 1.50 P&P ea.
10” 300 WATT R.M.S. Disco/Sound re-enforcement etc.

15“ voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £36.00 + £2.00 P&P ea.
15" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

1}” voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 94dB. PRICE £47.00 + £3.00 P&P ea.

SOUNDLAB (Fult Range Twin Cone}

5" 60 WATT R.M.S. Hi-Fi/ Muiltiple Array Disco etc.

1" voice col! Res Freq 63Hz Freq Resp to 20KHz Sens 86d8 PRICE £9.99 - £1.00 P&P ea

6'," 60 WATT R.M.S. Hi-Fi. Multiple Array Disco etc

1" voice coil Res Freq 56Hz Freq Resp to 20KHz Sens 89dB PRICE£1099: £150 P&P ea

8" 60 WATT R.M.S_Hi-Fi/Muitiple Array Disco etc.

1%" voice coll Res Freq 38Hz Freq Resp to 20KHz Sens 89dB PRICE £12.99 + £1 50 P&P ea

10" 60 WATT R.M.S. Hi-Fi/Disco etc.

1'," voice coil. Res. Freq. 35Hz Freq Resp to 15KHz Sens 89dB PRICE £16.49 + £2.00 P&P

| — HOBBY KITS. Proven designs including glass

IZ Ml > ribre printed circuit board and high aoality
components complete with instructions. n

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive

microphone. Range 100/300 metres. 57 x 46 x 14mm {9 voit)

Price: £8.62 + 75p P&P.

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controfled

professional performance. Range up to 3 miles 35 x 84 x 12mm

(12 volt) Price: £14.49 + 75p P&P.

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/

RECEIVER 27MHz. Range up to 500 metres. Doubie coded modulation.

Receiver output operates relay with 2amp/240 volt contacts. Ideal for

many applications. Receiver 90 x 70 x 22mm (9/12 voh). Price:

£17.82 Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.29

P&P + 75p each. S.A.E. for complete list.

R S——

3 watt FM
Transmitte

) POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL
ORDERS WELCOME, SCHOOLS, COLLEGES, GOVERNMENT
BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER
VISA/ACCESS/C.0.D. ACCEPTED

VISA

MODULES

* PRICES INCLUDE V.A.T. * PROMPT DELIVERIES = FRIENDLY
SERVICE * LARGE S.A.E. 28p STAMP FOR RRENT

BURGLAR ALAR IDEAL for Work-

Better to be ‘Alarmed’ then terrified shops, Factories,
Thandar’s famous *Minder’ Burglar Alarm System. QOffices, Home
Superior microwave principle. Supplied as three units, ete Sl’l ”ed
complete with interconnection cable. FULLY X Pp

ready built

GUARANTEED.

Controt Unit — Houses microwave radar unit, range
up to 15 metres adjustabie by sensitivity control
Three position, key operated facia switch — off — test
— armed. 30 second exit and entry delay
Indoor alarm Electronic swept freq
104d8B output

Outdoor Alarm — Electronic swept treq. siren. 98dB
output. Housed in a tamper-proof heavy duty metal
case

Both the control unit and outdoor atarm contain re-
chargeable batterres which provide tull protection
durning mains failure. Power requirement 200/260 Volt
AC 50/60Hz. Expandable with door sensors. panic
buttons etc. Complete with instructions

SAVE £ 138.00 usual Price £228.85
BKE's PRICE £89.99 + £4.00 P&P

2 Why buy a col'action of self-assembly boards!

OMP LINNET LOUDSPEAKERS f&=

The very best in quality and value. Made specially 1o suit 1odays
need for compactness with high sound output levels. Finished in
hard wearing black vynide with protective corners, grille and carry
handle All models 8 ohms. Full range 45Hz - 20KHz Size 20" X
15" X 127 Watts R.M.S per cabinet. Sensitivity 1W. 1mtr. dB

OMP 12-100 Watts 100dB. Price £149.99

per pair.

OMP 12-200 Watts 102dB. Price £199.99

per pair. Delivery: Securicor £8.00 per pair

02319

siren

S

1 KAWATY
SLIDE DIMMER

+« Control loads up
to 1Kw

‘« Compact Size
4%" X 1" X 2!

= Easy snap in fix
ing through panet
cabinet cut out

* Insulated plastic
case

* Full wave con
trol using 8 amp
tniac

* Conforms to

" STEREO RACK AMPS

‘Professional 19" cased Mos-Fet stereo
amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin
toroidal power supplies, XLR connections.
MF600 Fan cooled. Three models (Ratings
RM.S. into 4ohms). tnput Sensitvity 775mv

BS800
* Suitable for both resist
ance and inductive loads. In

MF200 (100 + 100)W. £169.00  Securicor [§ [ nei2vie 2pelications 11
MF400 (200 + 200)W. £228.85 Delivery disco’s. theatres etc

MF600 (300 + 300)W. £322.00 £10.00 B PRICE £13.99 + 75p P&P

BSR P295 ELECTRONIC TURNTABLE
* Electronic speed control 45 & 33',r pm  Pius
Minus varabie pitch control » Belt driven « Alu
minium platter with strobed rim » Cue lever * Anti
skate (bias device)+ Adjustable counter balance »
Manual arm « Standard caririge fixengs =
Supplied complete with cut out template « D.C
Operation 9-14v D.C. 65mA

Price £36.99 — £300 P&P.

ADC Q4 mag. cartridge for above Price £4.99 ea. P&P 50p

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution The low dynamic mass {no voice coil) of a Piezo tweeter produces an
improved transient response with a lower distortion level than ordinacy dynamic tweeters As a
crossover is not required these units can be added to existing speaker systems of up to 100 watts
{more 1f 2 put in series) FREE EXPLANATDRY LEAFLETS SUPPLIED WITH EACH TWEETER

TYPE ‘A" (KSN2036A) 3" round with protective wire
. A
TYPE TvpE 8ol |

mesh, wdeal for bookshelt and medium sized Hi-fi
speakers Price £4.90 each + 40p P&P
TYPE ‘B’ (KSN1005A) 3/, super horn For general
purpose speakers, disco and P.A systems etc. Price
£5 .99 each + 40p P&P
TYPE "C’. (KSN6016A) 2" 5" wide dispersion
horn. For quality Hi-fi systems and quality discos etc
Price £6.99 each + 40p P&P
TYPE ‘D’ (KSN1025A) 2” X 6" wide dispersion
horn. Upper frequency response retained extending
down to mid range {2KHz) Suitable for high quality
Hi-fi systems and quaiity discos Price £9.99 each
40p P&P
TYPE ‘E’ (KSN1038A) 3%"” horn tweeter with
/ attractive silver fimsh trim_ Surtable for Hi-fi monitor
systems etc. Price £5.99 each - 40p P&P
LEVEL CONTROL Combines on a recessed mount
ing plate, level control and cabinet input jack socket
85 X 85 mm Price £3.99 + 40p P&P

STEREO DISCO MIXER

STEREQO DISCO MIXER with2 > 5bandL &
R. graphic equahsers and twin 10 segment
L.E D. VuMeters. Many outstanding features
5 Inputs with individual faders providing a
useful combination of the fotlowing

3 Turmiables {Mag). 3 Mics. 4 Line plus Mic
with talk over switch Headphone Monitor
Pan Pot L. & R Master Output controls. Out
put 775mV Size 360 X 280 X 90mm

Price £134.99 — £3.00 P&P

B. K. ELEGTRONIGS..... -

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
TEL: 0702-527572

TYPE O

ESSEX. SS2 6T
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The Dollar has fallen...

and so have ovur Prices!!
5T MULTIMETERS-OUTSTANDING VALUE FOR MONEY!

BUY NOW, THE TIME IS RIGHT!

Comprehensive
With transistor,
diode and

LED tester.

Y108) 1095 |
£16.95

‘ xy (@)
e
‘.A 2
o s tour
L’.Y;ﬁ

.,;. ul\uw

Professional ] Versatile

Hos allthe ranges! Wide Range Measures temperature  Ideal for beginners.
YIONK £2495 Wih batery testr. and copacionce. YIT6H £885° Rugged, general purpose. Al prices
227 95 YIO7H £1495° YP23A . Y1066 £695 include VAT.

3 Please add
50p fowards

| postage. Al
items subject to

availability.

s $-9) 1
Precision SRR Procticol TR 41, Digi Ne— Push Button
High sensitivity Auto Ranging Includes Feature Packed Supt_arb Hobby Comprehensive Low Cost

anAC femperature range of
current & robe. AL multimeter, features. T

: digital. P with transistor meter digitol
resistance. YI79L £6495 YRIC £4995 : YIT6K £3995~ gL

; ; fester. YITT) 82695

Y1608 £3995° et Tyl '

£36.95 . £37.95

MORDER NOW AND GET A FREE CARRYING CASE WITH YOUR METER (WORTH UP TO £3.95)
r ' C .
1Y £ a8et ki, ELECTRONICS o

P.0. Box 3, Rayleigh, Essex. Telephone Sales (0702) 554161, £1.60. Or fo receive your copy by post

Shops at: Birmingham. Suttan New Rood, Erdington. Tel: 021 384 8411. send £160 + 40p p&p. to our P.O. Box ! h We’re passing !
Bristol, 302 Gloucester Rood. Tel: 0272 232014, oddress. f you live outside the UK. ' h ,
London, 159-161 King Streef, Hammersmith W6, Tel: 01 7480926 please send £2.75 or 12 Internafional 4 oniguriexaonye
Manchester, 8 Oxford Rood. Tel: 0612360281. Reply Coupons rate saving
Southampton. 46-48 Bevois Valley Road. Tel: 0703 225831 : to you!
Southend-on-Sea. 282-284 London Rood, Westcliff-on-Seq, Essex. Tel: 0702 554000. ==

multifectured

Tgp selling Avto-ranging Enthusiasts Push bution
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CONSTRUCTIONAL PROJECTS

WEATHER CENTRE by John Becker .........ccccoviiiiiiiniiiiicci, 12
Your Ed storms in with a monitor that measures the sunny

days, ill-winds, and flash floods in your backgarden.

LOGIC ANALYSER — PART TWO by Michael Sweet ..................... 35
Concluding the construction and use of a computer

controlled board that enables digital systems to be

analysed at full operating speed.

INGENUITY UNLIMITED by enthusiastic readers ..................ocuveee. 31
A selection of bright circuit ideas.
TEACHER LIGHTSHOW by Tim PiKe .....cccovceiiiiiiiniiiciie e 40

Voice activated switching permits selective remote control

through frequency sensing.

APPLIANCE TIMER by KeVvin JONES ........cccoviiiiiiiiiniiiiie i 53
Time may be of the essence for some mains operated

equipment, a problem to which this unit may have the

monitoring anwer.

SPECIAL FEATURES

SATELLITES — PART ONE by Mike Sanders ..........ccccccoovininiiinnans 19
Once just an SF concept, satellites now have a lengthy

history and have become vital to modern society.

REAL WORLD INTERFACING - PART TWO by Robert Penfold ..... 25
More interfaces that actively supporttechnology in world
domination: A-D converter, computer controlled mains

circuits, and motor regulating frequency generators.

THE PRINTING DETECTIVE by Brian Frost .......cccoeveiiiiciiiiniiiieenene 48
Ahow-does-it story of how logical analysis tracked down

an alternative interface for Amstrad printers.

REGULAR FEATURES

EDITORIAL — TimMely €QQS . ccvvvrrviieenriiriiiis s 9
LEADING EDGE by Barry Fox — A fifth tv channel ......................... 8
SPACEWATCH by Dr. Patrick Moore — World's largest optical

(=1 Yol ] o] TP SRS L RPN T S R <SS, 8 ey RE 46
INDUSTRY NOTEBOOK by Tom lvall —The Gerbil and electronics . 57
MARKETPLACE — what's new, where and when ............................ 4
PCB SERVICE - professional PCBs for PE Projects .............ccc........ 60
TRACK CENTRE — the PCB track layout page .............ocoveeeiiinieennens 32
READERS’ LETTERS — and a few answers .........ccccccocvviiinnniiieen, 39
BAZAAR — Readers’ FREE advertising service ................oocveveeeeeens 51
ADVERTISERS’ INDEX .......ooiiiiiiiiiieiicentie st emne e e 62

NEXT MONTH . ..

WE’'RE SPRINGING INTO ACTION WITH -

BIO-CHROMATIC ELECTRONICS e TELSAT Ve LIGHT METAL EFFECTS
eTEACHER COUNTER e MOSFETS REVEALED e AND WE'LL
BE SHOWERING YOU WITH OTHER TOP LINE FEATURES e

DON’'T BE FOOLED BY MISSING
THE PE APRIL 1988 ISSUE
ON SALE FROM FRIDAY MARCH 4TH

THE SCIENCE MAGAZINE FOR SERIOUS ELECTRONICS ENTHUSIASTS
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We have recently received the following catalogues and
literature: ~

C-TEC have published their latest 48 page mail order security
equipment and accessories catalogue. It is believed to be the
most comprehensive of its type in the UK. C-TEC are at
Stephen’s Way, Goose Green, Wigan, Lancs, WN3 9PH. 0942
42444.

Eagle have announced their new colour catalogue of PA, video
door entry, and test equipment. Trade enquiries only to Eagle
International, Unit 5, Royal London Estate, 29-35 North Acton
Road, London NW10 8PE. 01-965 3222.

Briticent have informed us of their new full colour brochure
covering the IP67-rated range of enclosures which ensure total
electrical isolation from weather, dust and chemicals. Briticent
International may be contacted through Dryden Brown Ltd,
Building 2, Shamrock Quay, Southampton, SO1 1QL. 0703
229041.

Thandar’s 1988 catalogue is designated Issue Six, and includes
their complete range of electronic test and measurement
equipment. Thandar Electronics Ltd, London Road, St Ives,
Huntingdon, Cambs, PE17 4HJ. 0480 64646.

West Hyde’s catalogue of enclosures for practically every
purpose is well illustrated and very informative. Apart from
boxes, cases and the like, their range of hardware items is also
covered. West Hyde Developments Ltd, 9-10 Park Street
Industrial Estate, Aylesbury, Bucks, HP20 1YA. 0296 20441.

Iy
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WHAT'S NEW

Low Cost Fungen

brand new all British instru-

ment at a price to rival Far
East imports is the claim made
by Waugh Instruments for their
new 2MHz Function Generator.

The new instrument is not

based on a single chip function
generator and does not suffer
from many of the problems
associated with such designs. A
novel feature is the direct
reading frequency dials which
minimise reading errors over the
wide frequency range of 100mHz
to 20MHz. A vco input is
provided to turn the instrument
into a sweep generator with up
to a 1,000 to 1 frequency sweep
ratio. A 10% to 90% variable

duty cycle control allows the
triangle and square wave
waveforms to be turned into
ramp and pulse. The variable
offset control allows the output
to be biased positive or negative
to ground. The maximum output
is 20Vpeak to peak or 10Vpeak
to peak into 50 ohms with sine
wave distortion less than 0.5%
and square wave rise time less
than 60ns.

The unit is housed in an
attractive, tough two tone case
and is supplied with mains lead
and comprehensive handbook,
all at £169 plus VAT.

Contact: Waugh Instruments
Ltd, Camhelyg Isaf, Glyn
Ceiriog, Llangollen, Clwyd,
LL20 7PB. Tel: 069 172 597.

Barry’s Award

We told you last month how
proud we were to learn

that in the fourth UKTechnology

Press Awards sponsored by The

Times and Hewlett-Packard,

Barry Fox had won the features
journalist category award for his

contributions to Practical
Elecironics and New Scientist.
The photograph of Barry receiv-
ing the award from tv presenter
Cliff Michelmore arrived too late
to meet last month’s printing
date, but we are delighted to
show it to you now. Ed.

Bright Scope

he Kenwood CS1025 dual-

trace 20MHz oscilloscope is
now available ex-stock from
Thurlby Electronics. Unlike
most 20MHz scopes the CS1025
uses a high brightness, domed
mesh, post-acgelerator tube with
6kV acceleration potential,
which enables easy viewing of
difficult waveforms, such as
short duration pulses, even with
X 10 magnification.

The vertical axis sensitivity is
continuously variable between
1mV/div and 5V/div. The 1mV/
divrange provides a particularly
powerful tool to observe
complex, low level waveforms
when combined with the extra
brightness available.

Amaximum speed of 20ns/div
and variable screen illumination
are combined with a full trigger
capability which includes tv line
and tv frame modes. The trace
rotation control, situated
conveniently on the front panel,
allows for variations due to the
earth’s magnetic field.

Both horizontal and vertical
amplifiers are specified at 3%
accuracy. Other facilities
available include X-Y mode,
intensity modulation and

vertical-axis signal output. Two
PC-30 probes (switchable X1,
/10) are provided as standard,
and modern slimline styling is
combined with the usual Trio-
Kenwood high standards of
construction and reliability.

The CS1025 costs £425 + vat
and Thurlby offers full sales and
service support and a
comprehensive guarantee.

Contact: Thurlby Electronics
Ltd, New Road, St. Ives
Huntingdon, Cambs. PE17
4BG. Tel: 0480 63570.
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NEWS AND MARKET PLACE

Safely Disruptive

RITICENT’S comprehensive

range of Disruptor circuit
breakers is presented in a new
brochure from which potential
users can choose the right device
for their needs by using a simple
reference chart.

The four-page brochure has
photographs that depict all the
different body types. It is further
sectioned into five main areas of
actuation characteristics:
thermal, thermal magnetic,
magnetic only, earth leakage,
and special. The number of
poles, between one and four, is
listed for each type with
additional information on
voltage and current ratings.
Accessory information includes
options such as bases,
weatherproof cases, and din rail
adaptors. All standard models
have an easily accessible reset
button on the front panel.

Applications potential
includes all areas requiring safe
and efficient automatic isolation
against overload. Tripping
currents can be selected from
40mA to 70A.

Contact:

Briticent International Limited,
Crow Arch Lane, Ringwood,
Hampshire BH24 INZ.

Tel: (0425) 474617.

Speeding Tickets

EW ‘Quickfare’ automatic

ticket machines from
Westinghouse Cubic, now
undergoing trials at London
Bridge Station, are speeding
passengers to 40 British Rail
destinations in South and South-
East London as well as stations
in Kent and Surrey.

A variety of ticket
combinations, including adults
single and return, children’s
tickets, cheap day, Network and
Capital Cards are available to
travellers from the automatic
machines, each of which has an
electronic clock mechanism
capable of calculating off-peak
periods, weekends, bank
holidays and even leap years.

Since their installation in June
1987, the new, push-button
operated ‘Quickfare’ machines
have been smoothing passenger
flow through this main line
terminal. More than 100,000
commuters use London Bridge
station every working day
throughout the year, with
destinations to and from some
380 stations throughout the
network.

Contact: Westinghouse Cubic
Ltd, 15-17 Long Acre, London
WC2E 9LH Tel: 01-240 9821.

PHUW DS

If you are organising any event to do with electronics, big or
small, drop us a line — we shall be glad to include it here.

NOTE: Some events listed here may be trade or restricted
category only, Also, we cannot guarantee information accuracy,
so check details with the organisers before setting out.

Feb 24-25. Instrumentation Bristol. Trade only. Bristol Crest
Hotel, Bristol. 0822 4671.

Feb 29 — Mar 4. Electrex 88. International electrical and
electronics  exhibition.  National  Exhibition Centre,
Birmingham. 0483 222888.

Mar 20. Pontefract and District Amateur Radio Society annual
components fair and boot sale. Carlton Community Centre,
Carleton, Pontefract. 0977 43101. (Good luck you enterprising

lads! Ed.)

Birmingham, 0483 222888.

Centre. Glasgow.

Mar 22-24. Internepcon Production Show and Conference,
plus Electro Optics and Laser UK. National Exhibition Centre,

Mar 29-30. Instrumentation Harrogate. Trade only. Harrogate
Exhibition Centre, Harrogate, N. Yorks. 0822 4671.

Apr 12-14. Scottish Computing Show. Scottish Exhibition

Macro Cop-Coms

YSTEMS Designers

Scientific have been selected
by the Metropolitan Police to act
as prime contractor in a £17
million project to provide the
Met’s computerised Crime
Report Information System.
CRIS will replace the Met’s
current paper-based and time
consuming crime report system
with a force-wide integrated
computer network.

The new system will allow for
complex searches through
databases and provide each
division with instant access to
crime reports throughout the
Metropolitan Police Area. Over
the last two years crime reports
from previous four years held in
archives will be obtainable
within four hours.

Nearly 2000 computer
workstations will be placed in all
Metropolitan Police Divisions,
Sub-Divisions, Areas, Enquiry
Centres and in various
Headquarters branches to access
a network of divisional and
central databases.

Contact:

Systems Designers plc,
Centrum House,

101/103 Fleet Road, Fleet,
Hampshire, GU13 8PD.

Appalling Calling

recent survey confirms what

many have known for along
time — that too many public call
boxes are defective and the
quantity is rising. OFTEL, the
Office of Telecommunications,
has released information that
shows that around 23% of call
boxes nationwide were defective
during 1987, compared with 17%
during 1986.

Although vandalism
significantly contributed to
failures, other faults were all too
common and in some cases repairs
were taking in excess of three
weeks. Even Phonecard boxes
fared only slightly better than coin
boxes.

OFTEL state that two lines of
action will be considered — the
introduction of competition, and
increased regulatory action to
monitor BT’s performance and
bring further pressures for
inprovements. A national call box
survey is to be introduced on a
monthly basis, from which the
number of out-of-order boxes and
fault repair times will be assessed.

As an aside, your Editor regrets
that call boxes are no longer
painted red — the new ones are far
less visible from a distance. Since
they are less numerous than they
used to be, they should be made
MORE visible to ease the search
in unfamiliar areas. Perhaps
sign-posting them would help, in
the same way that toilets and car
park facilities are indicated.
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Videostar

HE new Ferguson Videostar

CCR FCO05 is a small,
lightweight record/playback
camcorder which gives highly
professional results within reach
of the keen amateur.

It offers 400 line picture
resolution, giving even better
performance than its highly
acclaimed predecessor, the
Videostar 3C03. Size and weight
are kept to a minimum, yet the
FCO5 has a host of useful
features including long play
facility; two-speed 6x electronic
zoom magnification; auto focus
as well as variable shutter speed,
tailor made for shooting moving

objects clearly. It also offers high
quality picture enhancement; an
indoor light switch, allowing use
under fluorescent lighting;
automatic fader control;
backlight control; date and time
insertion facility; and rewind at
tape-end.

The £1,100retail price includes
a two part soft carry case, and
EC30 cassette, battery and new
compact ac adaptor/battery
charger, rf unit and audio/video
out cable.

Contact: Ferguson,
Cambridge House,
Great Cambridge Raod,
Enfield, Middlesex EN1 1UL
Tel: 01 363 5353.
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CHIP COUNT!

DM77-87SR191-87SR193.

puts. (NS)

*750mA. (MC)

(MC).

digital applications. (MC).

further details:

08141 103376.

This month’s list of new component details received —
mainly chips, but other items may be included.

16K-bit
PROM featuring synchronous and asynchronous out-

HD1801. CMOS ADPCM speech encoder-decoder chip
that greatly simplifies the design of voice-data multi-
plexers, answerphones, voice mail systems etc. (HT).

INTEL 8096. 8-bit external bus proliferation version.of
the 16-bit 8096 for real-time control applications. (IT).

TP1465. High speed, high power, FET input, VMOS
output opamp operating from supplies up to £40V, with
output voltages up to £34V, and output currents up to

TP4192. 10-bit video analogue to digital converter
optimised for arbitrary sampling rates frm dc to 30MHz.

TP4951. Single mode laser diode module having
enhanced stability and suitable for both analogue and

Manufacturers, and contact telephone numbers for

(HT) Hitachi. 0923 246488. (IT) Intel. 0793 696204.
(MC) MCP Electronics. 01 902 6146. (NS) National
Semiconductor, only a West German number quoted —

registered TTL

Hot Lead

Anew series of JBC soldering
irons from Engineering and
Electronic Supplies Ltd (EES),
is ideal for a wide range of
applications including pcb,
circuit repair, laboratory,
production and precision diy
applications.

There is a choice of various
tips and accessories and the
heating system of the Pencil Line
series offers high thermal
efficiency since the insertion of
the resistor in the tip makes total
use of generated heat. The
smallest iron in the series is the
14N with a power rating of 11W,
a maximum temperature of
340°C and weighing only 18.5g.
The 30N, weighing 40g, is a
middle range ‘versatile’ tool
suitable for all electronic
applications. Power rating is 24W
with a maximum temperature of
380°C. There is a choice of long
life and copper tips. The most
powerful model in the series is
the 65N, designed for soldering
jobs requiring higher
temperatures and power for such
applications as frame

connections and larger radio and
general soldering with a power
rating of 36W and maximum
temperature of 440°C.

To complete the series there is
a Model DS power desoldering
tool that can be operated with
only one hand and works in any
position. The unit comes
complete with its own heating
element and includes a choice of
six tips and an integral
desoldering body replacement
part.

All Pencil Line soldering irons
can be supplied for 120V, 220V,
240V or 24V with triple pole
cable.

Contact: EES Ltd, Seaway
Parade, Baglan Bay, PortTalbot,
West Glamorgan, SA12 7BR.
Tel: 0639 813663.

Hearing Help

ENGTHY mention of the

problems related to hearing
tvand film sound tracks has been
made in the Letters pages recently.
It was thus with interest that we
recently received a document
relating to other hearing problems
from OFTEL, the Office of
Telecommunications. They have
published a Guide to the
Requirements for Text
Communication Equipment for
Use by Hearing Impaired People
and Others.

Hearing impaired people who
are unable to use the telephone
can communicate over the public
switched network using suitable
keyboards, modems and receiving
equipment. The guide defines the
preferred transmission standards,
the character set and protocol to
which keyboards and receiving
equipment should conform. It is
intended to encourage the supply
or adaption of equipment for the
technically inexperienced to make
best use of text communication.
Its content is not exhaustive but
describes acommon denominator
to provide the widest
compatibility and inter-working
of systems used by hearing-
impaired people.

OFTEL are at Atlantic House,
Holborn Viaduct, London
ECIN 2HQ. Tel: 01-353 4020.

Super Snags?

lecture held by the IEEIE

recently provided
interesting insights into ‘room
temperature’ superconductors,
(SCs).The lecturer expressed his
opinion that electricity generator
efficiency was already so high at
around 98.5% that the use of SCs
would be of only marginal
benefit. He also believed that
replacing copper conductors
with SCs would result in
shrinking the financial size of the
cable making industry.
Additionally, since half the world
production of copper was for
electrical applications, extensive
use of SCs would have serious
consequences for the copper
industry and those countries
whose economy largely depends
on it. As many are Third World
countries, the financial
institutions of developed nations
could also be in for a tough time.

On the more optimistic side,

he believed that data processing
and communications would
benefit from superconducting
digital electronic components,
which are capable of operating at
several orders of magnitude
faster than conventional ones.
This could have a dramatic
impact on the possible
complexity and power of
MiCroprocessors.

Long Distance Lasers

ITSUBISHI Electric

Corporation have recently
developed distributed feedback
(dfb) lasers with wavelengths of
1.3 and 1.55 microns.

These lasers are capable of
maintaining a stable single-
spectrum even at high-speed
modulation of 2 gigabits/second,
and can transmit a massive
amount of information for over
100 kilometres.

Such light sources are required
for the trunk lines of optical
communication systems. At
present, the Fabry-Perot semi-
conductor laser is used for this
purpose. However, the Fabry-
Perot laser generates a beam in
many wavelengths and in
transmissions at a speed of
several hundred megabits/
second, mode partition noise
limits the distance to 30-40
kilometres. Long-distance
transmissions of more than 100
kilometres at a speed of greater
than several hundred megabits/
second requires a ssmiconductor
laser that can generate a single-
spectrum output which is stable
even at high-speed modulation.

Currently, the dfb laser excels
in this application.

Telecom 87 The new IMSC004
shown working at Geneva,
where it was used to configure a
network of Inmos transputers
and digital signal processors.

Distributed control in digital
exchanges is an ideal application
for the transputer. Alone among
modern microprocessor systems
it incorporates hardware and
software features to support
efficient inter-processor
communication.

The IMSC004 can handle data
traffic at up to 20 Mbits/sec and
connects 32 inputs to 32 outputs
in any order, by means of a
separate serial control link. It
can be cascaded to any depth.

Contact: Inmos, 1000 Aztec
West, Almondsbury, Bristol,
BS12 4SQ. Tel: 0454 616616.

Telecom Transputer

he central role played by

very large scale integration
(vlsi) technology in powering
rapid advances in tele-
communications technology is
underlined by the introduction of
a high-speed, high-complexity
digital switch on a single silicon
chip by Inmos International at

Footbridge

CP Electronics informs us

that heatsink specialist
Thermalloy has come up with yet
another new products, a bridge
rectifier heatsink designed to
duplicate the rectifier top, so
that no extra board space is used
and a really small footprint is
thus assured.

Mounted by a choice of
threaded studs or nuts, swaged
on for easy assembly, there are
three mounting hole sizes
available. Heat dissipation from
the bridge rectifier is optimised
by slotted vertical pins to provide
thermal resistance of 9.4°C per
watt at 75°C temperature rise.

Contact: MCP Electronics
Ltd, 26-32 Rosemont Road,
Alperton, Wembley, Middx HAO
4QY. Tel: 01 902 1191.
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YOUNG ELECTRONIC
DESIGNER AWARDS

YEDA 1988

he 1988 Young Electronics

Designer Awards Scheme
has been launched with renewed
sponsorship from electronics
distribution company Cirkit
Holdings plc and leading
semiconductor and computer
manufacturersTexas Instruments
Ltd.

Governed by the YEDATrust,
a registered charity, and
organised under the
chairmanship of John Eggleston,
Professor of Education at
Warwick University and a
member of the Council of
Europe, the Awards Scheme
offers exciting prospects for
young people in the junior
(under 15), intermediate (15-18)
and senior (19-25) age groups,
who attend educational
institutions in the UK.

To enter the Scheme, students
must produce an electronic
device of their own which is
original, effective and has a
useful application in everyday
life. A prestigious trophy and
valuable cash prizes are
presented to the winners in each
category and in the senior age
group there are the prospects of
a job in electronics and course
sponsorship.

Each secondary school or
college with one or more entrants
reaching the regional judging
stages in May qualifies for a
special award of useful electronic
equipment from Cirkit, for
example multimeters,
furthermore the finalist whose
project is adjudged to have the
most commercial potential will
win a sophisticted computer
system and software valued at
around £10,000 from Texas
Instruments for his or her
educational institution. Every
finalist wins a personal prize, as
does their teacher, and there are
many more attractions for the
successful entrant.

The YEDA Scheme was
launched four years ago with the
objective of encouraging the
development of practical
electronics at the educational
level. It was devised in response
torepeated criticism by industry
that school leavers were not
adequately prepared for the

commercial world. It was also
designed to create an increased
awareness in the critical need for
Britain to produce more world
beating products using
electronics, if the country is once
again to become a major force in
international markets.

Announcing the new scheme,
Professor John Eggleston said,
“YEDA has undoubtedly become
one of the most important
technological incentive schemes
ineducation. It is an illuminating
and highly encouraging indicator
of progress being made in
schools, colleges and
universities.

“Since the commencement of
the scheme in 1983 we have
noticed not only a steady increase
in the level of entries, but also
dramatic impsovements in
standards and in the
understanding of the nature of
electronics and its importance to
the modern world. I am more
optimistic than ever about the
outcome of this year’s contest.”

For further information and
entry forms contact: The YEDA
Trust, 24 London Road,
Horsham, West Sussex RH12
1AY. Tel: 0403 211048.

The closing date is March 31st
1988.

Salford Robots

he UK Centre for Advanced

Robotics Research is to be
based at the University of
Salford.

Robert Atkins, Parliamentary
Under Secretary of State for
Industry, recently announced the
Government’s decision at a Press
Conference held at Salford
University Business Services Ltd
(SUBSL). SUBSL was selected
to host the ARRC in the face of
fierce competition from a
shortlist of five organisations
which included Harwell
Laboratory and the Ministry of
Defence.

The structure and method of
operation for the new Advanced
Robotics Research Centre is
novel. ARRC researchers will be
industrial staff seconded from
their own companies to work
together in'teams with university
academics. Up to 15 companies
will be involved, including
CAMPUS members British
Nuclear Fuels plc. As Robert
Atkins commented “Each of
these leading-edge companies
has recognised the importance of
working together to integrate
technologies such as artificial
intelligence, sensors and vision,
navigational and transport
systems. Salford University
Business Services Limited was
selected from a variety of sites
and proposals; and very
influential in our decision was
the fact that Salford was where
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industry wanted to go”.

The Centre will be supported
jointly by the DTI and industry
forupto five years after which it
is expected to be self financing.
Annual running costs will be in
the region of £2 million.

The Centre is the result of a
Government initiative on
advanced robotics launched in
1985, and the siting of the Centre
at Salford is “exceptionally good
news for the North West and the
North of England” said Mr
Atkins. Although the Centre has
anational role, industrial leaders
expect that its location in the
heart of the North West will
encourage new investment in
what could become a whole new
industry in the area.

Salford University is well
known for its unique style of
collaboration with industry.
Through CAMPUS and Salford
University Business Services
Ltd, it has built up a reputation
for delivering what industry
wants.

Salford University Business
Services Ltd already has a strong
technical consultancy group with
skills in engineering design,
process control, electronics,
manufacturing systems,
automation and quality
assurance and this existing group
will work alongside university
academics and industrial staff in
the ARRC on robotic
applications, for example in
hostile environments such as
undersea rescue and firefighting.
Research areas will include
advanced control applications,
vision systems, gripper
technology, tactile sensors,
image processing, artificial
intelligence and object-
orientated software
development. A national
technical network is to be
established which will involve
many other institutions and
research centred within the UK.

More information about the
ARRC can be obtained from
Derek Palethorpe or Diane
Joines, Salford University
Business Services Ltd. Tel: 061
745 7384.

Powerful on-screen editing
makes layout design quick and
simple, and the mutli-colour
display (multi-shade on
monochrome screens) allows
both sides of double sided
layouts$ to be viewed
simultaneously. Boards of up to
25 inches square containing up to
4000 structures can be
accommodated with memory
expansion.

The artwork is printed out
twice full size to ensure accurate
scaling and high resolution, and
draft or final quality printouts
may be chosen.

The utility is available on tape
or disk for £17.99 and £19.99
respectively, which includes a 16
page instruction booklet, postage
and package.

Anyone wishing to confirm
compatibility with their printer
should write to CADsoft Systems,
18 Ley Crescent, Tyldesley,
Manchester M27 7BD, enclosing
detailed specifications of the
printer and an sae.

Acadhomey

low cost artwork design

utility is available from
CADsoft, to allow electronics
enthusiasts to design professional
quality single or double sided
pcbs on a home computer. The
utility is availble for all Amstrad
CPC machines, and will operate
with most Epson compatible dot
matrix printers including
theAmstrad DMP2000, Brother
M1009, Cannon 1080A, Citizen
102A, Epson MX80, FX80,
FX100, LX86 and many others.
(Printers that will not work with
this utility include the Amstrad
DMPI, Shinwa CPA80).

Decade Capacitance

Levell Electronics have added
to their range of instruments
a new decade capacitance box
type CB610 at only £79 + VAT.

The CB610 has 6 decades of
capacitance from 10pF to
11.11111F with an accuracy of
*1% *2pF. Driftis <*3%*1pF
in 1 year below 50nFand <*1%
above 50nE The dissipation
factor is <0.002 at IMHz from
30pF to 1nF, <0.001 at 1kHz on
1nF to 50nF and <0.01 on 50nF
to 11xE Maximum input is
250Vdc, 160Vac and 1A at hf.
The compact box has dimensions
0f 190 X 110 X 90mm and weighs
550g. Also available is a4 decade
capacitance box type CB410.

The decade capacitors are
selected from components with
stable dielectrics and the switches
have silver plated self-wiping
contacts with low losses up to
1MHz. The minimum control
setting of 10pF includes the
residual capacitance so the
controls indicate total
capacitance at all settings. The
capacitors are isolated from the
case and an rfi screen is joined
to a separate terminal that is
linked to the adjacent capacitor
terminal during calibration.

Contact: Levell Electronics
Ltd, Moxon Street, Barnet,
Herts. Tel: 01-499 5028.




REGULAR FEATURE

THE LEADING EDGE

By Barry Fox—Winner of the 1987 UK Technology Press Award

A FIFTH TV CHANNEL

The choice of an extra channel for viewing entertainment now seems
possible, but will radio astronomers suffer yet more interference?

Britain now looks likely to get a fifth
TV channel, by the early 1990s. The
programmes could well be premium
entertainment which is scrambled and
thus available only to subscribers
equipped with decoders.

None of this bodes well for direct
broadcasting by satellite. Premium
entertainment, like first run feature
films, pop concerts or big fights, is
expensive for the broadcaster -
regardless of whether it is broadcast
from terrestrial or satellite transmitters.
And clearly it is cheaper to transmit from
existing aerials than launch a satellite
into orbit. It is cheaper and easier, too,
to receive programmes from existing
transmitters on existing sets than install
a dish and associated electronics.

In October 1987 the Department of
Trade and Industry and Home Office
asked the BBC and IBA to carry out a
technical study and see whether there
were enough frequencies available in
UHF Bands IV and V for a 5th tv
network, in addition to BBC1 and 2,
ITV and Channel 4. A total of 48
frequencies in the UHF band are
allocated to entertainment tv, but in the
middle of the band four frequencies
(numbered channels 35, 36, 37 and 38)
are set aside for radio navigation at
airports and radio astronomy.

The BBC and IBA currently reach
99.3% of British homes with their four
programmes. They do this by sharing the
44 available frequencies between 50
large transmitters and 750 small relay
stations spaced round the country. The
same frequencies are reused by
transmitters which are far enough apart
not to interfere with each other.

The BBC and IBA did some tests and
calculations which showed that there was
no hope of providing a 5th service by
tighter re-use of the existing 44
frequencies. Transmitters currently rated
at up to a megawatt would only be able
to radiate around 10 watts on the 5th
channel. Even with the careful use of
directional aerials, aimed to transmit
signals only in directions where there
would be no risk of interference, power
levels would only be around 1 kilowatt.
And the directional patterning would
inevitably create blind spots for 5th
channel reception. Only around 20% of

-~

the population would get a useable
signal.

So the DTI, Home Office, BBC and
IBA starting looking at the four “spare”
frequencies.

Channel 35 should by now be free,
with airport radars on this frequency
already shifted out by the broadcast
band or to Channel 36. The radars on
Channel 37 are due to shift by 1994.
Channel 38 is the most contentious; it is
used by radio astronomers.

By international agreement, 26
frequencies between 37.75 and MHz and
49 GHz can be used by British radio
telescopes. But astronomers have first
call on only 14 of these. They are
“secondary users” on the rest.
Broadcasters leave them clear only as a
favour.

Dr Jim Cohen, Senior Lecturer in
Radio Astronomy at the University of
Manchester and Jodrell Bank told me
how he has been fighting over
frequencies for 20 years. He says things
are getting “steadily worse” and
astronomers are not being told what is
happening through official channels.
“We read about it in the newspapers”
says Dr Cohen. He fears that the
astronomy channel will be lost because
“radio astronomy is a softer target than
radio navigation.”

The threatened Channel 38 at
610MHz is allocated to Cambridge and
Jodrell Bank, and used for observing
pulsars. The allocation is secondary. So
it is one which the government can
commandeer for tv. Faced with a choice
between more feature films and research
into pulsars, it is not hard to guess what
the great British public would choose.

Fortunately, the BBC and IBA
engineers have found that although 800
transmitters are needed to cover 99.3%
of the population, the law of diminishing
returns works in their favour. Just 14
transmitters can reach .around 70% of
the population with just two
frequencies.

The BBC and IBA have now told the
Home Office and DTI that the answer
is to stop airports using channel 37 for
radar. This way there could be a 5th
entertainment channel for two-thirds of
the population by 1991. It would use
channels 35 and 37, leaving astronomy

channel 38 unaffected.
The people most likely to suffer are

those investing money in direct
broadcasting by satellite. The British
consortium, British Satellite
Broadcasting, is spending £200 million
just to launch a satellite service which is
scheduled to start beaming three new tv
programmes into British homes in two
years time. Viewers will have to pay
several hundred pounds each for
reception equipment. By comparison it
will cost the BBC and IBA only a few
million pounds to install 14 new
transmitters at existing sites. Viewers will
be able to receive the new programme
on existing sets at little or no extra cost.
They will only need to re-tune their
existing receiver and in some cases
modify their existing aerial to capture
signals which are currently out of its
band.

This ties in neatly with quite separate
work done by the BBC on
“downloading”, or broadcasting
scrambled tv programmes during the
dead night hours. The scrambled
programmes trigger a video recorder
which has a decoder to de-scramble the
programme for later viewing.

Shortly before Christmas the BBC
tried several scrambling systems, to see
whether the doctored signal could pass
through the national distribution
network to main transmitters and relay
stations. Scrambled test programmes
were broadcast at night after ordinary
programmes had finished. Engineers
toured Britain with de-scramblers to
check picture quality.

The BBC chose Discret 12, a system
developed by Philips and already being
used in Switzerland and in France for
the Canal Plus terrestrial subscription
channel. Every tv picture is made up
from 625 horizontal lines and Discret 12
randomly delays some lines, but not
others, by a few microseconds. The
effect on screen is a sideways jutter
effect, which leaves the picture
recognisable but unwatchable.

The sound is also scrambled by
inversion. Because most music and
speech contains mainly low frequency
energy, the decoded result is a very high
pitched tizzy sound. ey
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TIMELY EGGS

ollowing publication of the Christmas issue | received a

letter from a reader who was dismayed that we had published
‘another egg timer’. His letter is on the letters page. At first sight,
some might consider it to be unworthy of comment. In fact it
raises questions more serious than perhaps the writer realised.

It is true that over the years many egg timers have been
published in electronics magazines. This certainly does not
preclude them from being repeated occasionally.

Although magazines have a hard core of regular long term
readers there is inevitably ‘natural wastage’. People change, their
hobbies change, they find that job or family commitments
override other interests, and sadly they even die. This does not
spell doom for magazines since others of all ages come to
discover an interest in electronics and the constant flow of
newcomers replenishes the ebb of departure. These new readers
may never have seen an electronic egg timer, or whatever circuit
it may be, and it could be just what they have always needed,
but did not know it until seeing one in the latest magazine. For
those folk such a circuit is not dried egg on an ancient plate, it'’s
exciting new sunny side-up material.

This is not to say that magazines should reprint old articles,
even for the sake of cost cutting. A thriving magazine does not
need to resort to such tactics. There is, however, justification for
reprinting some features in book form. In this way exceptionally
high quality material is given a longer life and made available
to a wider readership. PE has reprinted material in bookform
several times, and will do so again in the future.

Normally, though, when a basic idea needs to be repeated it
should be put forward in a different form so that even readers
who have seen it before should benefit. Electronics changes
rapidly, making available different techniques for achieving the
same ends. Even if the cost and chip count does not decrease,
the alternative thinking may be of interest in its own right.

One of the roles of a magazine like PE is to teach. Projects,
therefore, are published not only as interesting things to build,
but also as vehicles for illustrating particular aspects of design.
Any teacher knows that learning can be made easier if a hands-on
approach can be taken. Consequently, many projects have this
dual role. Although a useful working model is one end product,
another equally important function is to show techniques that
may be applied to other situations.

In the Christmas egg timer, for example, various functions are
shown that can be taken separately and used elsewhere. There
is a 555 variable timer, decade and bcd counters, biasing levels
for leds, multiplexed diode gating, and transistors used as
switches, just to mention a few.

Be pleased when a magazine caters for new readers as well
as regular ones. Only magazines destined for oblivion ignore
the interests and importance of newcomers.

THE EDITOR

OUR APRIL 1988 ISSUE WILL BE ON SALE FRIDAY, MARCH 4th 1988 (see page 2)
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BBC Computer & Econet Referral Centre

AMB15BBC MASTER £385 (a) AMB12 BBC MASTER Econet £315 (a}

AMCO06 Turbo (65C - 02) Expansion Module £99 (b)
ADCOB 512 Protessor £195 (b) ADJ24  Advanced Ref Manual £19.50 {c)
ADF14  Rom Cartndge £13(b) ADF10  Econet Module £41 (c)
ADJ22  Ref Marnual Part | £14(c) ADJ23  RefManual Pari i £14(c)

BBC Master Dust Cover £4.75(d)

BBC MASTER COMPACT

A Iree packet of ten 3 5° DS discs with each Compact

SYSTEM 1 128K Singie 640K Drive and bundied software £385 (a)
SYSTEM 2 System 1 with a 12° Hi Res RGB Monitor £469 (a)
SYSTEM 3 System 1 with a 14" Med Res RGB Morutor £599 (@)
Second Drive Kit £99 () Extension Cable for ext § 25 drive £1 2.50 (d)

View 3.0 User. Guide £10 (d)

BBC Dust Cover £4.50 (d)

ADFS ROM (for B with 1770 DFS & B Plus) £26 (d)
ACORN Z80 2nd Processors £329 (a)
MULTIFORM Z80 2nd Processor £289 (b}
TORCH 280 2nd Processor ZEP 100

TZDP 240: ZEP 100 with Technomatic PD80OP dual drive with built-in monitor siand

META Version Ili — The only package available in the micro market that will
assemble 27 different processors at the price offered. Supplied on two 16K
roms and two discs and fully compatible with all BBC models. Please phone
for comprehensive leaflet £145 (b).

Viewsheet User Guide £10 (d)

1770 DF S Upgrade tor Model B £43.50 (d)
1.205 ROM £15(d)

ACORN 6502 2nd Processor £173 (b)
ACORN IEEE Interface £269 (a)

£229(a)
£439 (a)

We stock the full range of ACORN hardware and firmware and a very wide range of other
peripherals for the BBC. For detailed specifications and pricing please send for our leafiet

FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs
ensures continued optimum performance of the drives. 5%a" £12.50 (d)
32" £14.00 (d)

DRIVE ACCESSORIES

PRINTERS & PLOTTERS

Singie Disc Cable £6 (d)
10 Disc Library Case £1.80 (d)
50 x 512" Disc Lockabie Box £9.00 {c)

Duat Disc Cable £8.50 {d)
30 ~ 52" Disc Storage Box £6 (c)
100 x 5'2" Disc Lockable Box £13 (c)

__DISC DRIVES
5.25" Single Drives 40/50 switchable:
TS400 400K/640K ... . - £114(b)
PS400 400K/640K with integral mains power supply ................. £129 (b)
§.25" Dual Drives 40/80 switchable:
TDB00 800K/ 1280K ... " ....£199 (a)
PD800 800K/1280K with »ntegral mams power supply ..... h .£229 (a)
PDBOCP 800K/1280K with integral mains power supply and monitor stand.. .£249 (a)
3.5" 80T DS Drives:
TSESISING|€ A00K/6A0KTE. . e B = e e S £99 (b)
PS351 Single 400K/640K with integral mains power supply .£119 (b}
TD352 Dual 800K/1280K : .£170 (b)
PD352 Dual 800K/1280K with integral mains power supp|y ..£187 (b)
PD853 Combo Duai 5.25 73.5" drive with p.s.u. ...£229 (a)
3M FLOPPY DISCS

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

5Va" Discs 32" Discs
40 TSSDD £10.00 (d) 40T DS DD £12.00 (d) 80 TSSDD £20.00 (d)
80 TSS DD £14.50 (d) 80 TDS DD £15.50 (d) 80T DS DD £25.00 (d)

I
FLOPPICLENE DRIVEHEAD CLEANING KIT

EPSON STARNL10 (Parallﬂnterface) ......£239(a)
EPSON LX-86.. £199 (a) STAR NL10 (Serial Inter!ace) .£279 (a)}
Optional Tractor Feed LX80/86 ..£20 (c; STAR Power Type....... .£229 (a)
Sheet Feeder LX80/86....... ..£49(c
FX800 .. £319 (a) BROTHERHR20 ... .£329 (a) MONITORS
FX1000 . ......£449 (a) RGB 14" MONOCHROME
EXB00 .. - .gaggja)  COLOURPRINTERS 1431 StdRes _.£179(a)  TAXAN 12"HI-RES
LQ800 (80 col) ... £439 (a) SN eaRESHE. S S .£225 (a) KX1201G green screen . .£90 (a)
LQ1000 ....... 3 .£589 (a) 1441 Hi Res .£365 (a) KX1203A amber screen.... £95 (a)
fi
TAXAN D°ég;g‘rffé‘,‘;o"fé?of‘$ 3; T MICROVITEC 14" RGB/PAUAudio PHILIPS 12" HI-RES
KP815 (160 cps) .. .£249 (a) 4 GLP (BBC only) £28 (d) 1431AP Std Res ... .....£199 (a) BM7502 green screen ... £75 (a)
KP915 (180 cps) ..£369(a) am L 1451AP Std Res ... .£259 (a) BM7522 amber screen. ...£79 (a)
PLOTTERS All above monitors available in plastic or 8501 RGB Std Res..... .£139 (a)
JUKI Hitachi 672 ... .£459 (a) metal case.
6100 (Daisy Wheel) ... .£259 (a) Graphics Workstation ACCESSORIES
(A3 Plotter) . .£599 (a) TAXAN SUPERVISION It Microvitec Swivel Base ... ~......£20(c)
NATIONAL PANASONIC Plotmate A4SM..... ...£450 {(a) 12" - Hi Res with amber/green options. Taxan Mono Swivel Base with
KX P1080 (80 col) ..£149 (a) IBM compatible ......... TR —Y £279 (a) CloCKIN— . £22(c)
Taxan Supervision HI ..£319(a) Philips Swivel Base ............. ....£14(c)
PRINTERACCESSORIES MITSUBISHI E/IE:?oei?eBc e s a0 gg fg;
We hold a wide range of printer attachments {sheet feeders. tractor feeds etc) XC1404 14" Med Res RGB, IBM & BBC Taxan £5 (d)............... Monochrome 5:3 50 (d)
in stock. Serial, paralle!, IEEE and other interfaces also available. Ribbons compatible ... B . v g i 219 (a) Touchtec — 501 . 239 (b)
available for all above piotters. Pens with a variety of tips and colours also
available. Please phone for details and prices.
Plain Fanfold Paper with extra fine perforation (Clean Edge): UVERASERS
2000 sheets 9.5° X 117 £13(b) 2000 sheets 14.5” X 117 £18.50(b) SREGE ety MigandTansndicaty EXT SERIAL/PARALLEL
=) 1 exposure
Labels per 1000s: Single Row 3;" X 1 7/16” £5.25(d) Triple Row 2-7/16" X 1 7/16" £5.00(d) to the harmiul UV rays 4 CONVERTERS
ltcan handle upto S eproms at atime withan average
MODEMS RT256 3 PORT SWITCHOVER erasing time of about 20 mins. £59 + £2 p&p. g"a'“?t‘”,}’,"e'ﬁ? 'conveners cag
SERIAL INTERFACE UV1 as above but without the timer €47 + £2 p&p. enal o Paralie : - .. £48(c)
All modems carry a full BT approval 3inputAl output or 1 iNputid output For Industrial Users. we offer UV140 & UV141 era- Parallel to Serial .. R .£48(c)
manual channel selection Input/ serswith handling capacity of 14 eproms. UV141 has Bidirectional Converter . .£105(b)
output baud rates, independenth built in ti
MIRACLE TECHNOLOGY WS Range sglgtl:‘(abI:7 A Odd,even/nyone SV:nmlr;:ég:edvi?gghggrgzl:)t}u;gasalety features
WS4000 V21/23 (Hayes Compatible, parity. Hardware or software

Intelligent, Auto Dial/Auto Answer) Bt R
WS3000 V21/23 Professional As WS4000

and with BELL standards and battery back up

375 (b)

PB BUFFER
Internal buffer for most Epson

Serial Mini Patch Box
Allows an easy method to
recontigure pin functions
without rewiring the cable

Serial Test Cable
Serial Cable switchable at both ends
allowing pin options to be re-routed or
linked at either end — making it possible

V24 Transmissions.

Serial Mini Test
Monitors RS232C and CCITT

ndicating status with dual

R printers. Easy to instail. inst
0 BT 54 g 0 = B[ supplied. to produce almost any cable assay. Jumpers can be used colour LEDs on 7 most
WS3000 V22 Professional As WS300 V21/23 PB128 128K £99(¢) configuration on site and reused £22(d) | significant lines. Connects in
but with 1200 baud full duplex ............... .£450 (a) Available as M/M or M/F £24.75 (d) Line '£22.50 (d)
WS3000 V22 bis Professional As V22 and
2400 baud 1ull duplex....... ... ... £595 (a) CONNECTOR SYSTEMS
WS3022 V22 Professional As WS3000 but EDGE AMPHENOL RIBBON CABLE
with only 1200/1200 ... £350 (a) I.D. CONNECTORS CONNECTORS lgVOEy’me(re‘
Spesd T -
WS3024 V22 Professional AS WS3000 but o of Hiemder Besds” Edge CONNECTORS | | Soier Soom 5 a75p vy S dowey  ta0p
with only 2400/2400 ... ..o £450 (b) COE P;;g 38‘35‘; %‘;3: 8 b SalipasT s~ oo ?Somzy)s;é &e(r:ggr;lggo 20-way 55: 5o-waz m;
20 145, 125, 195, B3 b d 5 i P 26- 1204 64-
WS2000 v21/v23 MaanaI Modem .....£95 (b) 20 ”5: ‘so: uo: g: :g ::v wic 201 = 3385; 54 way e IEEE (Solder) way p 4-way 280p
DATA Cable for WS series/PCor XT ... £10 (d) ia g%: :ggg gi’gg 3% 23 way (ZXB1 175p  220p ;sta“DsEl) I?E7Es£(soldev)
DATATALK Comms Package SO 23 2000 3%0p 2xagusr, SN 100E 32 | | oo DCYSOTp DIL HEADERS
* If purchased with any of the above 3x 33 way zzgp L PCB Mtg Skt Ang Pin 5 Sg‘l)der 1!8(():
MOAETYS [ o5 s o ot M omtirenres o 2o 8 st *€70 (¢} a3 22'“' 509 = 24 way 700p 36 way 750p pin p p
PACE Nightingale Modem V21/V23 ® Comﬂ vEVaCJORS 2xi3way W }g G 3" —
7 et ghting c7aib) S P Mway 4005 5000 GENDER CHANGERS o S.n 753 ~
e il s Xt s e B B
G K Soner™ '8 't 12 10 |  EUROCONNECTORS | Maleiopae oo [ Bhn mo e
SOFTY Il iDC 176 275 325 — DIN 41612 Plug Skt ale o Female
This low cost inlelligent eprom programmer ¢an program 2716, 2516, FEMALE: 2 X 32 way St Pin. 230p 275p Female to Female £10
2532, 2732, and with an adaptor, 2564 ang 2764. Displays 512 byle StPin 100 140 210 380 2 x 32 way Ang Pin  275p 320p
page on has a senal and  par- Ang Pins 160 210 275 440 3 x 32 way St Pin 260p 300p RS 232 JUMPERS ATTENTION
allel /0 routines. Can be used as an emulator, cassette interface Solder 90 130 195 290 3 X 32 way Ang Pin 375p 400p B Al prices in this double page
oty GERCNEY IDC 195 325 375 — | IDCSktA+B 400p 291 S e e ¢s.00 | advertisement are subject to
Adaptor for 2764/ IDC Skt A+ C 400 o
2564 £25.00 StHood 90 95 100 120 P 2:. gmgle end Female £5.25 change without notice.
soETy JNSE LR For 2 32 way please specity S aremae e 1000 |  ALL PRICES EXCLUDE VAT
SPECIAL OFFER spacing (A + B, A +C). 24" Male Female £950 Please add carriage 50p
2764- 2.50 (d); unless indicated as follows:
27128_2255‘:;2 75(%)'. TEXTOOL ZIF MISC CONNS DIL SWITCHES () £8 (b) £2.50 () £1.50 (d)
.75(d); SOCKETS 24-pn £7.50 21 pin Scart Connector 200p S0p 6-way 105p £1.00
6264 LP-15 £2.80 (d); 28-pin£9.10 40pin€12:10 8 pin Video Connector _ 200p 120p 10-way 150p

TECHNOLINE VIEWDATA SYSTEM. TEL: 01-450 9764

10

Using ‘Prestel’ type protoc

ols. For information

and orders — 24 hour service, 7 days a week
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7478
2475
7476
7480
7481
74834
7484A
7485
7486
7489
T490A
7491
74924
74924
7494
T495A
4%
7497
74100
74107
74109
74110
1111
1416
74118
7419
74120
a2
mz2
123
74125
74126
74128
74132
24136
41
74142
74143
74144
74145
74147
74148
74150
21514
74153
74154
74185

74156
74159
74160
78161
78162
74163
74164
74165
74165
74167
74170
112
78173
78174
78175
74176
74178
74179
74180
74181
74182
74184
741854
74190
7191
74192
74193
74194
74195
7419
74197
74198
74199
78221
74251
74259
74265
74273
74276
24278

14279 090
74283 105
74742 20
14290 0.90
74293 0.0
74298 140
74351 200
743654 0.80
743664 0.80
743674 0.80
74376 160
74390 110
74393 120
74490 140
741500 024
74L501 024
741502 024
741503 024
741504 024
741505 024
741508 024
741509 024
74L510 024
asn 0.24
741813 0.34
741814 050
741815 02
741520 024
740521 0.24
741522 0.24
741524 050
741526 0.26
1527 024
741528 024
741530 024
741532 024
741833 0.24
741537 024
74L538 024
741540 0.24
741542 050
741543 150
741548 0.90
74(549 1.00
741551 0.24
741554 0.24
741855 02
7LS73A 030
4UST4A 035
74L875 0.45
74LST6A 0.36
741578 042
74LS83A 0.70
741585 07
741586 035
741590 048
741592 035
741593 0.54
7415958
74159
7415107
7405109
7418112
7415113
74L5114
7408122 0.70
7415123 080
7418125 050
7418126 050
MR 06
7418133 055
74L8136 0.45
748138 086
7415139 05§
745145 0.95
7405147 175
15148 140
7418151 085
748152 200
7415153 065
7415154 160
7415155 065
745156 065
7415157 050
745158 065
7451604 065
JUSIBIA 078
74151624 075
4LS163 075
745164 075
7451654 1.10
74151664 150
LS80 130
745163 1.00
74L8170 140
7134 100
7415174 075
L8175 075
745181 200
7415183 1.90
S0 078
7408191 0.75
745192 080
74151944 075
7451954 075
7405196 0.80
7415197 080
7415221 0.90
741520  0.80
7405241 0.80
7415242 030
74L5243 090
7405244 0.70
71525 030
7405247 10
74L§248 110
415243 110
15250 075
415263 075
741525 090
741524574 0.70
7452584 070
7415258 120
7415260 ors
15266 0.80

7415273 125
7415279 0.70
1415280 130
7415283 0.80
7415290 0.80
7415292 1400
7415293 0.80
7415295 140
7415297 14.00
7415298 1.00
7405299 220
7408321 a0
74183224 330
7408323 3.00
7415324 320
7415348 200
7418352 120
7418353 120
7415356 210
7418363 1.80
7415364 1.80
7415365 0.50
7415366 050
7415367 052
7415368 0.50
74L8373 0.70
7418374 0.70
74L5375 0.78
7415377 130
7418378 095
74L5379 130
7415381 450
7415385 325
7415390 0.60
7415393 1.00
74LS395A 1.00
7418393 140
7415445 180
74,5465 120
7415467 120
74L5430 150
7415540 1.00
7415541 1.00
7415608 700
7415610  25.00
7415612 25.00
7415624 380
7415626 225
7405628 225
7415629 128
7405640 2.00
7405640-1 3.00
7415641 150
7415642 250
74056421 3.00
7415643 2.50
74156431 300
7415644 350
7415645 200
74156451 4.00
7415668 030
7415669 0.90
74LS670 1.70
7415682 2.50
7415683 3.00
7405684 350
7415887 350
7415688 350
74L5783 16.00

74S SERIES
74500 050
74502 050
74504 050
74505 050
74508 0.50
74510 050
74511 075
74520 050
74522 050
74530 050
74532 0.60
74537 060
74538 0.60
74540 050
74851 060
74564 045
74574 070
74585 550
74586 1.00
74512 090
748113 120
745118 120
748124 300
745132 1.00
745133 0.60
745138 1.80
745139 180
745140 100
743151 150
745153 1.50
748187 200
745158 200
745163 3.00
745169 550
745174 3.00
745175 320
745188 180
745189 180
745194 300
748195 300
74519 350
745200 450
745201 320
745225 520
745240 a0
745241 400
745244 400
745251 250
745257 250
745258 250
745260 1.00
745261 300
745283 270
748287 225
745288 2.00
745289 225
745299 450

745373

TECHNOMATIC

Special
offer
to
PE
readers
only —
10% off
on
all
TTLS
and
CMOS

T4ALS00 045
24ALS02 045
FAALS04 0.50
74ALS08 050
74ALS10 045
T4ALS20 045
74ALS32 045
74ALST4 0.70
74ALS138 1.50
74ALS139 150
T4ALS244 400
74415245 475
T4ALSS73 260
T4ALSS574 450
T4ALS580 260

4008

4009 045
4010 0.60
an 0.24
4012 0.25
4013 036
4014 0.60
4015 0.70
4016 0.36
017 055
4018 0.60
4019 060
4020 0.80
an 0.60
4022 0.70
4023 0.30
4024 048
4025 024
4026 090
w027 0.40
4028 0.60
4029 075
4030 035
403 125
4032 1.00
4033 125
0% 250
4034 250
4035 0.70
4036 250
4037 110
203 1.00
4040 0.60
4041 0.55
4047 050
4043 0,60
4004 0.60
4045 1.00
4046 0.60
4047 0.60
4048 055
4049 036
4050 035
4051 0.65
4052 0,60
4053 0.60
4054 0.80
4055 080
4056 0.85
4060 0.70
4063 085
4066 0.40
4067 230
4068 025
4069 0.24
4070 024
4071 0.24
2072 £24

78540
AC4135

Lm

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01 208 J177) Telex: 92280C Fel: 01-723 0233
305 EDGWARE ROAD. LONDON W2
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R COMPUTER COMPONENTS
025 C
024 AM79100C X . CPUs KEYBOARD
025 | anto3 200 |t os0 | TBAZ10  o0so f 1802CE 650 ¥ TmMsasoo 1400 '‘DECODERS
060 | AN-15050 100 | LM72SCN 300 | TBA os | 26504 1050 ¥ Tmses01  s.00
075 § Av-31350 500 LM733 065 TBAS20M 075 ?&ﬁz P 450§ Tmsowz 50 AYS2376 1150
120 AY-3-8910 490 LM741 02 TBA920 200 ) B TMS9914 .| -
035 AY-38912  5.00 Lm7787 070 TBA950 225 1200 S ™ g;éi*;: 450 75172 4.00 74C922 $.00
0.80 CA3019A 1.00 LM748 0.30 TC9103 5.00 85024 650 £ 320 75182 0.50 74C923 8.00
095 CA3020 350 LM1011 480 TCA270 350 65028 800 | 2zsopi0 250 2;?:‘ 550 75188
090 § caspzea 110 | (miors 150 TCAS40 s | 680 350 § zs0aPD 275 s e 5188 OOIRAT
270 CA3D46 0.70 LM1801 3.00 TDA1010 228 6802 350 ZBOCTC 250 27C256 750 75365 BAUD E
0.75 CA3059 325 LM1B30 250 TDA1022 450 6809 650 80ACTC 275 | 7512 9.00 75450 GENERATORS
099 | casosc 350 | (s 300 | Toaw2s  1i0 | es0%€ 1000 § zsoDarT  esp | 27513 gL 75451
036 | camece o070 | Lwmien2 300 TOA1170S 300 | 68809 w000 §| zs0apART 7.00 | 27C128 5.50 75452 0 o
055 CA3085 150 LM 1886 5.00 TDA2002 328 68BO9E 12.00 27256 550 75453 o.70 Sy
0.36 CA3086 060 LM 1889 450 TDA2003 1.90 68000-LB  36.00 75454 0.70 S 4 .50
095 § cA308% 250 | Lm217 100 TOA2004 240 | 8035 350 | 280DMA 700 75480 150
160 CA30%0A0  3.75 LM3302 0.30 TDA2006 320 80C35 6.00 ZBOADMA 750 75491 0.65
0.90 CA3130E 030 LM3900 0.80 TDA2036 250 8039 420 75492 0.85
035 § cA3130T 130 | Lm3%09 140 TDA2593 500 | BOC3® 7.00 8126 120
120 | cajia0E o045 | Lmaon 180 | TDA2653 700 | 80804 (g | | EEEmeay 8128 120
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oss § cajece 150 | Lmasts 340 TOA7000 350 | 8086 2200 | 2806P0 S0 8797 120 COMBO17 3.0
150 § canete 200 | LM13600 180 TEAI002 700 | 80875 £120 | Z808CTC - 5.00 8758 120 IMe402
100 | caneE 600 § Ms1s13L 230 | Tweice  oao | 80878 Eiso J ZBOBDART 800 B1LS35 140
110 CAYB%E 270 MS1516L 450 TLO6Z 060 8088 17.50 81LS% M@l MODULATORS
055 CA3240F 150 MB3712 2,00 TLOss 090 8741 15.00 81Lse7 1.40
220 § CA260G 300 | MCI3IP 150 TLo71 oa0 | 8748 10.00 1597 149 6MHz s
048 07002 600 1413 075 TLo72 070 TMS1601 12,00 CRT 211598 140 8MHZ 450
032 DAC1408-8  3.00 MC1458 045 TLOZ4 110 TMS9980 1450 CONTROLLER BLS120 650
060 DACDBOD 3.0 MC14g5 300 LB 035 TMS9595 1800 9602 300 SOUND &
115 DACOS08  3.00 MC1496 070 TL082 0355 v20-8 12.00 96364 180
0.80 DG308 3.00 MC3340P 2.00 TLOB3 0.75 v3e8 12.00 MEMORIES 9637AP 1.80 VISION
070 HA1366 190 MC340) 0.70 TLoBa 100 280 250
080 | L7106 675 | MC3404 0.65 TLOS4 200 | 2808 230 CRTS0y7 1200
oss | icLzen 0% | mriocn  ar0 | Tuasoc 120 | 2808 550 g:"““ 300 CRYSTALS
1.00 ICLBO3B 400 MK50240 9.0 UAT59 320 280H 750 9364 B9
075 ICM7555  0.90 ML302 500 UA2240 120 EF9365 3200 32768KH: 100
065 ICM7556  1.40 ML322 400 UCNSBOTA  6.00 g Y éi:;g ﬁ-: BISE 16432MHz 225
380 LC7120 300 | MMe2214 300 | ULN200IA g > 150 | e e Z.DOMMzM 275
250 LC7130 3.00 NES529 2.20 ULN200ZA SUPPORT 416415 0 Mcesds peofll CONTROLLER 2.45760f NzllJ2
015 | wena 350 | NES3T 120 | ULN2003A DEVICES 4125615 300 o
075 Lcnaz 350 NES44 1.90 ULN20044 e ne MC6345SP 850 245760MHa(S}
- : MC6847 650 .
090 LF347 120 NE555 0.22 ULN2068 X
441615 300 ¥ SFRo63e4 8.0 25MHz 250
070 LF351 060 NESS6 060 ULN2802 190 2651 12,00 i Tl i M
100§ LF353 0s0 | NESes 400 | utNzsos 1m0 3242 800 | eneps 'am R2]si s
240 LF355 080 NESES 120 ULN2804 190 3245 450 Gy o 7654 10.00 5 57:::»1; :_:
036 LF356N 1.10 NE566 150 UPCS75 275 6520 100 5810 250 6343 o 4.00MH2
0.50 LF357 1.00 NES67 125 UPCSS2H 2.0 6622 150 8272 1000 41%MHz 200
2.40 LF398 400 NES70 400 UPC1156H 300 #5224 550 ED1771 20.00 4.43MHz 1.00
100 | tmrocn eso 1 onesn aes | vecresn 500 | goyr pres ancosos  woe f Form 2000 Aons2uu AR
140 LM301A 030 NES92 0.9¢ XR210 400 65514 600 ADS61J 2000 FO1793 20.00 S0 M =
260 LM307 045 | NESsap 150 | XR2206 450 AM25S10 350 FO1797  22.00 5068MHz 175
170 LM308CN 075 § NESSIIP 160 [ XR2207 375 6821 160 AM25L52521 WDI770 2600 6.00MPZE IR
045 LM310 225 | nNessup 120 | OXR2n 575 68821 250 WD1631 1500 6.14418Hz, SRR
0% | wuan o060 | nessaaap  1so | xmezis 675 | esos0 375 PR WD2143 1200 7.00Mn: B
048 LM318 150 | oporep  3so | XR22a3 120 68840 600 aso | w0273 2700 e
0.60 LM319 1.80 PLLO2A 500 ZNaod 1.00 6850 1.80 AM6LSI1 120 w02797  27.00 500 e 0
150 LM324 048 RC4136 oss | ZNaw 0.80 68850 250 s T BEIEMHz 175
750 LM334Z 115 RC4151 200 | znaep 175 6852 250 AM7910DC 25,00 10/0CA bR
750 LM3352 130 RC4195 150 | 2ZNa23E 130 6854 650 Bty a CHARACTER 10.50MHz 250
100 LM336 1.60 RC4558 oss | Znazae 130 68854 8.00 poe, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>