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SIMPLE RADIO CONTROL SYSTEM
RECHARGEABLE HAND LAMP
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MICROWAVE CONTROL PANEL. Mains operated, with touch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for pulsed power (programmable).
Ideal for all sorts of precision imer apphcations etc. Now only £4.00
ref 4P151. Good expenmenters board

FIBRE OPTIC CABLE. Stranded opfical ibres sheathed in black
PVC. Five metre length £7.00 ref 7P29R or £2 a metre.
12V SOLAR CELL.200mA output ideal for trickle
charging etc. 300 mm square. Qur price £15.00 ref
15P42R. Gives up to 15v. :
PASSIVE INFRA-RED MOTION SENSOR.”
Complete with dayhght sensor, adjustable lights on
timer (8 secs -15 mins), 50' range with a 90 deg
coverage. Manual overide facility. Complete with
walibrackets, bulb holders etc. Brand new and guar-
anteed. Now only £19.00 ref 19P29

Pack of two PAR38 bulbs for above unit £12.00 ref 12P43R
VIDEO SENDER UNIT Transmit both audio and video signals
from either a video camera, video recorder or computer to any
standard TV set within a 100" range! (tune TV to a spare channel)
12v DC op. £15.00 ref 15P39R Suitable mains adaptor £5.00 ref
5P191R. Turn your camcorder into a cordless camera!

FM TRANSMITTER housed in a standard working 13A adapter
{bug is mains driven). £26.00 ref 26P2R Good range
device. PR Y
MINATURE RADIO TRANSCEIVERS A pair of wakie 1‘ i
talkies with a range of up to 2 kilometres. Units measure L
22x52x155mm. Complete with cases and earpieces. w) l
£30.00 ref 30P12R

FM CORDLESS MICROPHONE.Small hand heid unit with a 500"
range! 2 transmit power levels. Reqs PP3 battery. Tuneable to any
FM receiver. Our price £15 ref 15P42AR.

12 BAND COMMUNICATIONS RECEIVER. 9 short W
bands, FM, AM and LW DX/local switch, tuning 'eye’ mains or .
battery. Complete with shoulder strap and mains lead. £19 ref
19P14R. Ideal for listening all over the world.

CAR STEREO AND FM RADIOLow cost sterec system giving
5 watts per channel. Signal to noise ratio better than 45db,
wow and flutter less than .35%. Neg earth. £19.00ref 19P30
LOW COST WALIKIE TALKIES Pair of battery operated |
units with a range of about 200'. Our price £8.00 a pair Tef E,.
8PSOR. ideal for garden use or as an educational toy T
7 CHANNEL GRAPHIC EQUALIZERbus a 60 watt power amp!
20-21KHZ 4-8R 12-14v DC negative sarth. Cased. £25 ref 25P14R
NICAD BATTERIES. Brand new top quality. 4 x AA's £4.00 ref
4P44R. 2 xC's £4.00 ref 4P73R, 4 x D's £9.00 ref 9P12R, 1 x PP3
£6.00 ret 6P35R Pack of 10 AAA s £4.00 ref 4P92R.

TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The ultimate equivaients book. New ed. £20.00 ref 20P32R.
GEIGER COUNTER KIT.Complete with tube, PCB and all compo-
nents to build a battery operated geiger counter. £39.00 ref 30P 1R
FM BUG KIT.New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req'd. £5.00 ref 5P158R. 35mm square.
FM BUG Built and tested supefior 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KITS.These convert composite video into
separate H sync, V sync and video. 12v DC. £8 .00 ref 8P39R.
SINCLAIR C5 MOTORS 12v 29A (full load) 3300 rpm 6"x4" 1/4"
O/P shaft. New. £20.00 ref 20P22R. Limited stocks

As above but with fitted 4 to 1 inkne reduction box (800rpm) and
toothed nylon belt drive cog £40.00 ref 40P8R. 800 rpm.
ELECTRONIC SPEED CONTROL KlTfor ¢5 motor. PCB and all
components to build a speed controller (0-95% of speed). Uses
pulse width modulation. £17.00 ref 17P3R. Potentiometer control.
SOLAR POWERED NICAD CHARGER.Charges 4 AA
nicadsin 8 hours, Brand new and cased £6.00 ref 6P3R. 2xC
cell model £6.00

ACORN DATA RECORDER ALF503 Mads for BBC
computer but suitable for others. Includes mains adapter, leads and
book. £15.00 ref 15P43R

VIDEO TAPES. Thres hour superior quality tapes made under
licence from the famous JVC company. Pack of 10 tapes New low
price £15.00 ref J15P4

PHILIPS LASER. 2MW HELIUM NEON LASER TUBE.
BRAND NEW FULL SPEC £40.00 REF 40P10R. MAINS
POWER SUPPLY KIT £20.00 REF 20P33R READY BUILT
AND TESTED LASER IN ONE CASE £75.00 REF 75P4R.
12 TO 220V INVERTER KITAs supplied it will handle up to about
15w at 220v but with alarger transformerit willhandle 80 watts Basic
kit £12.00 ref 12P17R. Larger transformer £12.00 ref 12P41R
VERO EASt WIRE PROTOTYPING SYSTEMideal for design-
ing projects on etc. Complete with tools, wire and reusable board
New low bargain price only £2.00 ref B2P1

25 WATT STEREO AMPLIFIERIC. STK043 With the addition of

a handtul of components you can buiid a 25 watt amplifier. £4.00 ref
4P69R (Circuit dia included).

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R
FRESNEL MAGNIFYING LENS 83 x 52mm £1.00 ref BD827R.
12V 19A TRANSFORMER Ex equipment £20 but OK.
ULTRASONIC ALARM SYSTEM, Once again in stock these
units consist of a detector that plugs into a 13A socket in the area to
protect. The receiver plugs into a 13A socket anywhere else on the
same supply. Ideal for protecting garages, sheds etc. Compiete
system now only £18 1!

POWER SUPPLIES Made tor the Spectrumplus 3 give +5 @
2A, +12 @700mA & -12 @ 50mA. £8 ref Q8P3

UNIVERSAL BATTERY CHARGER.Takes AA's, C's, D's and
PP3 nicads. Holds up to 5 batteries at once. New and cased, mains
operated. £6.00 ref 6P36R

IN CAR POWER SUPPLY.Piugs into cigar socket and gives
34,5,6,7.5,9, and 12v outputs at 800mA. Complete with universal
spider plug. £5.00 ref SP167R.

RESISTOR PACK.10 x 50 values (S00 resistors) all 1/4 watt 2%
metal film. £5 00 ref SP170R

QUICK CUPPA? 12vimmersion heater with iead and cigar lighter
plug £3.00 ref 3P92R. ldeal for tea on the move!

LED PACK .50 red, 50 green, SO yellow all Smm £8.00 ref 8P52
IBM PRINTER LEAD. (D25 to centronics plug) 2 metre parailel.
£5.00 ref SP186R. 3 metre version £6.00 ref 6P50

COPPER CLAD STRIP BOARD 17" x 4" of 1" pitch "vero" board
£4.00 a sheet ref 4P62R or 2 sheets for £7.00 ref 7P22R

STRIP BOARD CUTTING TOOL.£2.00 ref 2P352R.
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WINDUP SOLAR POWERED RADIO! FM/AM radio takes re-
chargeable batteries. Complete with hand charger & solar panel
14P200R. Set of 2 AA nicads £2 ref L2P9
PC STYLE POWER SUPPLY Made by
AZTEC 110vor240vinput. +5@ 15A,+12@
SA-12@ 5A,-5 @ 3A. Fully cased with fan,
on/off switch, JEC inlet and standard PC fly-
leads. £15 00 ref F15P4

AMSTRAD MP3
UHF/VHF TV RECEIVER/CONVERTER
CONVERTS COLOUR MONITOR INTO A TV!

£9.00

TELEPHONE HANDSETS
10brand new handsets with mic and speaker only £3 00 ref 3P 146R
BENCH POWER SUPPLIES
Superbly made fully cased (metal) giving 12v at 2A plus a 6V supply
Fused and short circuit protected. For saie atlessthan the cost of the
case! Our price is £4.00 ref 4P103R
SPEAKER WIRE
Brown twin core insulated cable 100 feet for £2.00 REF 2P79R
DISC DRIVES
Customer returned units mixed capacities (up to 1.44M) We have not
sorted these so you just get the next one on the shelf. Price is only
£7.00 ref 7P1R (worth it even as a stripper)
MICROSCOPE 1200X MAGNIFICATION
Brand new complete with shimp hatchery, shrimps, prepared
slides, light etc. £29.00 ref J29P 4.
LIGHT ALARM SYSTEM
Small cased alarms that monitor a narrow beam area for sudden
changes in light level. Complete with siren that sounds for a preset
time when unit is triggered. £7.00 ref J7P1
JOYBALLS ”
Back in stock poputar Commodore/Atar equiv (replace standard
joystick) £5.00 ref J5P8
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AMSTRAD 1640DD BASE UNITS
BRAND NEW AND CASED
TWO BUILT IN 5 1/4” DRIVES
MOTHER BOARD WITH 640K MEMORY
KEYBOARD, MOUSE & MANUAL
OUR PRICE JUST

g7

CAR BATTERY CHARGER

Brand new units complete with panel meter and leads. 6 or 12v
output £7.00 ref J7P2

CUSTOMER RETURNED SPECTRUM +2

Complete but sold as seen so may need attention £25.00 ref J25P1
or 2 for £40.00 ref J4OP4

CUSTOMER RETURNED SPECTRUM +3

Complete but sold as seen so may need attention £25.00 ref Jasp2
or 2 for £40.00 ref JAOPS

SCART TO D TYPE LEADS

Standard Scart on one end: Hi density D type (standard VGA
connector) on the other. Pack of ten leads only £7.00 ref 7P2R
OZONE FRIENDLY LATEX

250mibottle of liquid rubber setsin 2 hours. ldealfor mounting PCB's
fixing wires etc. £2.00 each ref 2P379R

VIEWDATA SYSTEMS

Brand new units made by TANDATA complete with 1200/75 builtin
modem infra red remote controlled qwerty keyboard BT appproved
Prestel compatible, Centronics printer port RGB colour and compos-
ite output (works with ordinary television) complete with power
supply and fully cased. Our price is only £20.00 ref 20P1R
COMMODORE 64 COMPENDIUM Pack consisting of a Com-
modore 64 computer, power supply, data recorder and software. All
for £69 ref Q69P1

PPC MODEM CARDS Made for the Amstrad PPC1640/1512
range these are piug in modules that operate at 2400 baud No data
£15 ref Q15P5.

AMSTRAD LQ3500 PRINTER ASSEMBLIES Entire mechani-
cal assemblies including print head, platen, cables, stepper motors
otc etc. infact everything bar the slectronics and case! Our price just
£10 ref Q10P3.

AMSTRAD DMP4000 PRINTER ASSEMBUIES Entire printer
assemblies including print head, platen, cables, stepper motors etc
Everything bar the electronics and case. Our price just £20 ref
Q20P2

TOROIDAL TRANSFORMER 146V A with tappings at 8v, 10v and
32y will give SOv at 3A or 32 at 4A etc. Centre tapped primary. £9 ref
QQP2. Fixing kit is £2 ref Q2P1

AERIAL BRACKETS Wallplate 7.5" sq compiete with rawl bolts, 10"
stand off brackets with standard tube clamps. Willtake up to 2" mask
Substantial bracket (would take body weight). £7 ref Q7P1

TV SOUND RECEIVERS Popular units that with the addition of a
speaker act as a tv sound receiver. Ideal as a stand alone unitor for
connecting into Hi Ftl. £12 ref Q12P4

CAMERAS Customer returned units. 3 for £10 ref L10P2
STEAM ENGINE Standard Mamod 1332
engine complete with boiler piston etc £30
ref 30P200

TALKING CLOCK

LCD display, alarm, battery operated
Clock will announce the time at the
push of a button and when the

alarm is due. The alarmis switchable N
from voice to a cock crowing!£14.00 ref 14P200.R

HANDHELD TONE DIALLERS

Small units that are designed to hold over the mouth piece of a
telaphone to send MF dialling tones. Ideal for the remote control of
answer machines. £5.00 ref 5P200R

AMAZING TALKING COtNBOX!

Fully programmable talking, lockable coinbox BT approved, retail
price is £79 ours is just £29! ret J20P2.

ANSWER PHONES £15

Customer returned units with 2 faults one we teli you how to fix the
other you do your selfl £18 ret J18P2 or 4 for £60 ref J60P3 BT
approved (retail prce £79.95!! each)

COMMODORE 64 MICRODRIVE SYSTEM

Complete cased brand new drives with cartridge and software 10
times faster than tape machines works with any Commodore 64
setup. The orginai price for these was £49.00 but we can offer them
to you at only £25.00! Ref 25P1R

90 WATT MAINS MOTORS Ex squipment but ok Good general
pupose unit £9.00 ref FOP1

HI FI SPEAKER BARGAIN Originally made for TV sets they
consist of a 4" 10 watt4R speaker and a 2" 140R tweeter. If you want
two of each plus 2 of our crossovers you can have the lot tor£5 00
ret FSP2

EMERGENCY LIGHTING SYSTEM

Fully cased complete with 2 adjustable flood ights. Allyou needisa
standard 6v lead acid battery. Our price is just £10 ref J10P29
AMSTRAD 464 COMPUTERS

Customer returned units compiete with a monitor for just £35! These
units are sold as faulty and are not returnable

WOLSEY DMAC DECODERS

Made forinstaliationin hotels etc as the main sat recei ver no data but
fully cased quality unit, £20 ref K20P1. Suitable psu £8 ref K8P3
SWITCHED MODE PSU

Fully cased unit 215mmx145mmx55mm giving +5, +12 and +20v
well made case complete with mains lead. £8 fer K8P3

REMOTE CONTROLS

Brand new infra red CONTROLS originally made for controling
WOLSEY satellite receivers. £2 ea ref K2P1 or 20 for £19 ref K19P1
TELEPHONES

Modern 1 piece phones BT approved. Last no redial. £8 ref K8P1
386 TOWER SYSTEMS

Tower case 52cmx40cmx20cm. 2 fans, speaker, 275w psu, IEC IL
and O/L, 386 m/board with onboard disc controller, ethernet, display
driver, parallei and senal ports. There are soveral IC's missing
from the m/board pius no data! £79 ref K79P1.

DOS PACKS

Complete set of PC discs with MS DOS 3.2, Locomotive basic,
gemdesktop and gem paint. No manuals, $ 1/4" discs. £10 ref K10P2
CORDLESS TIE CLIP MICROPHONE

transmits between 88-108MHZ FM 5. 2cm x 2¢m, uses LR44 watch
battery. Complete with wire aerial & battery. £16 ref K16P1
CHASSIS MOUNT TRANSFORMERS

240v primary, 12v secondary 20VA £2 ref K2pP2

240v primary, 16v secondary 10A {spit winding). £10 ref L10P1
100 RED LED PACK (5MM) £5 REF K5P2

12V STEPPER MOTOR ideal for models etc. 3" dia. £2ref J2P14.
INFRA RED BEAM SWITCH 24v DC 5m range source & sensor
housed in plastic case. £12 ref J12P1

CAPACITOR BARGAIN PACK 100 CERAMICS £2 REF J2P2.
SPECTRUM JOYSTICKS TWO FOR £5 REF J5P2.

FLOPPY DRIVE ALL THIS FOR £44 REF L44P1

GMSTRAD PC CASE, POWER SUPPLY AND 1.44M§

BUMPER PACK NO 1 10 of our popular £1 packs for just £5 our
choice of contents

BUMPER PACK NO 225 of our popular £1 packs for just £12. Our
choice of contents.

LCD 1 X 32 DISPLAY Bargain price of just £3 complete with loads
of data for a similar display. £3 ref L3P1

USEFUL POWER SUPPLIES. 18v 900mA dc output (regulated)
fully cased with mains cable and DC out cable £6 ref K6P1
UNCASED PC POWER SUPPLIES. Standard PC psu without
case, fan etc. Good for spare or low cost PC! £4 ref L4P6
RADAR DETECTORS. Detects X and K bands (ie speed traps).
Notlegal in the UK soonly available ifyou intendto ‘exportit. £59
ref J59P1.

100 WATT MOSFET PAIR.Same spec as 25k343 and 25J413
(8A.140v, 100w) 1 N channel and 1 P channel £3 a pair ref J3P9.
LOW COST CAPS. 1,000 capacitors £3 {33uf,25v) ref J3P10.
VELCRO. 1 metre length 20mm wide, blue. £2 ref J2P16

JUG KETTLE ELEMENTS. Good general purpose heating ele-
ment just £3 ea ref £3P8 or 5 for £10 ref J10P3.

VERY BIG MOTOR. 200v induction 1.1kw 1410 rpm 10"x7" GEC
1" keyed shaft. Brand new. £95 ref JO5P1

BIG MOTOR. 220-240v 1425rpm 2.8A 5/8th" keyed shaft GEC 6.5"
x 8" complete with mounting plate. £38 ref J38P1

SMALL MOTOR. Electrolux 160 watt 3,000 rpm, 220-240v 58"
shaft precision built £18 ref J18P1

EPROMS 27C64 PACK OF 10 £7 REF M7P1.

EPROMS 27C256 PACK OF 10 £9 REF M9P1.

EPROMS 27C512 PACK OF 10 £10 REF M10P1.
MODEMS FOR £1.25? These modems are suitable for stripping
only hence they are only 4 for £5 ref J5P3

SOLAR POWERED WOODEN MODELS. Complete with solar
panel, motor and full instructions. £9 ref JOP2. 3 diff £20 ref J20P3
TV SOUND RECEIVER Fully cased, mains powered that need a
speaker for stand alone use or could be wired into hifi. £12ref12P22
SOUND OPERATED LIGHT. Clap your hands and light comes
on. Turns after preset delay. (4 AA's req'd). £2 ref J2P3
FERGUSON SRB1 REMOTE CONTROLS. Brand new units
ideal for a spare or have two remotes! £4 each.

IN SUSSEX? CALL IN AND SEE US!
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Surplus always
wanted for cash!

. 20 Mhz DX processor .
. 2 megs RAM. Exp 10 meg - Enhanced

. 40 meg hard drive
. 1.2 meg 5-1/4" floppy
. 32K cache exp. 64K .

lightnina disk access

Installed VGA card

. Complete with MS-DOS 4.01
. 2 serial 1 parallel ports

8 free slots- 6 off 16 bit!

The MP386 quality made by Mitsubishi to last a lifetime! Brand new with
all manuals and software plus Super PC-Quick Disk Accelerator for
Only...

THE ORIGINAL SURPLUS WONDERLAND!

COMPUTER SCOOPS

102 key k/board

£449

A COMPLETE IBM PC COMPAT
SYSTEM FOR ONLY £99!!

Just plug in and go - fully expandable - the Display PC-99! System supplied
complete with 12" mono monitor, 84 key keyboard, 360k 5-1/4" floppy disk drive,
256K RAM, 2 serial and 1 parallel port plus DOS with manual. Many other features
» include 7 slot backplane, all metal case, 150 watt PSU and US made mother-
$ board. In very good used condition with 90 day guarantee. At the unique price of:

FLOPPY DISK DRIVES
5V4" trom .95-314" from £21.95!

Massive purchases of standard 54" and 312" drives enables us

gt

to present prime product at industry beating low prices! All units
(unless stated) are removed from often brand new equipment
and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of stand-

ard size. Al are IBM-PC compatibie (if 372" supported).

3.5" Panasonic JU363/4 720K” £21.95(B)
3.5" Mitsubishi MF355C-L.. 1.4 Meg. Laptops only* £29.95(B)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non laptop®  £29.95(B)
5,25" EXTRA SPECIAL BRAND NEW Mitsubishi MF501B
360K. Absolutely standard fits most computers £22.95(B)
“ Data cable included in price.
Shugart 800/801 SS refurbished & tested
Shugart 851 double sided refurbished & tested
Mitsubishi M2894-63 double sided switchable
hard or soft sectors- BRAND NEW £250.00(E)
Dual 8" drives with 2 mbyte capacity housed in a smart case
with built in power supply! Ideal as exterior drives! £499.00(F)
End of line purchase scoop! Brand new NEC D2246 8" 85
megabyte of hard disk storage! Full CPU controk and industry
standard SMD intertace. Ultra hi speed transfer and access time
ieaves the good old ST506 interface standing. In mint condition
and comes complete with manual. Only. £299(E)

THE AMAZING TELEBOX!

Converts your colour monitor into a
QUALITY COLOUR TV!!

e

& VIDEO

TUNER!
The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to plug into a host
of video monitors made by manutacturers such as
MICROVITEC, ATARI, SANYO, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will also plug directly into most video recorders,
allowing reception of TV channels not normally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneable ‘off air’ UHF
colour television or video channels. TELEBOX MB covers vir-
tually all television trequencies VHF and UHF including the
HYPERBAND as used by most cable TV operators. Composite
and RGB video outputs are located on the rear panel for direct
connection to mostmakes of monitor. For complete compatibility
- even for monitors without sound - an integral 4 watt audio
amplifier and low level Hi Fi audio output are provided as
standard.

£175.00(E)
£275.00(E)

Telebox ST  for composite video input monitors £€32.95
Telebox STL as ST but with integral speaker £36.50
Telebox MB  as ST with Multiband tuner VHF-UHF-Cable.

& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogue RGB monitors (15khz) £69.95
Shipping code on all Teleboxes is (B)
RGB Telebox also suitable for IBM multisync monitors with RGB
analog and composite sync. Qverseas versions VHF & UHF call.
SECAM / NTSC not available.

No Break Uninterruptable PSU’s
Brana new and boxed 230 vorts uninterruptable power supplies
from Densei. Model MUK 0565-AUAF is 0.5 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid batteries. MUK
are internal, MUD has them in a matching case. Times from
interrupt are 5 and 15 minutes respectively. Complete with full
operation manuats............MUK......£249 (F) MUD......£525 {G)

Optional FITTED extras: 640K RAM £39. 12" CGA colour
monitor with card £89. 2nd 5-1/4" 360K floppy £29.95. 20
mbyte MFM hard drive £99. 31mbyte RLL hard drive £125.

1992 Winter lIssae of Display News now avallable

£99.
POWER SUPPLIES

Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
+24v 4a (6a peak). All outputs fully regulated with over voitage
protection on the +5v output. AC input selectable for 110/240
vac. Dims13" x 5" x 2.5". Fully guaranteed RFE. £85.00 (B)
Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 v
(2A).5v @ 20A.+ 12v @ 1.5A. Switch mode. New.  £59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a. 6-1/4" x 4" x 1-3/4".New £22.95(B)
Greendate 19ABOE 60 watts switch mode.+5v @ 6a,+12v @
1a,+15v @ 1a. RFE and fully tested.11 x 20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v
@15a,-5v@ 1a,t12v@ 6a.27 x 12.5x 6.5cms.New. £49.95(C)
Boshert 13090.Switch mode.ldeal for drives & system. +5v@ 6a,
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B)
Farnell G6/40A. Switch mode. 5v @ 40a.Encased £95.00(C)
Farnell G24/5S. As above but 24v @ 5a. £65.00(C)

BBC Model B APM Boa

£100 CASH FOR THE
MOST NOVEL
DEMONSTRATABLE
APPLICATION!

BBC Model B type computer on a board. A major purchase
allows us to offer you the PROFESSIONAL version of the BBC
computer at a parts only price. Used as a front end graphics
system on large networked systems the architecture of the BBC
board has so many similarities to the regular BBC model B that
we are sure that with a bitof experimentation and ingenuity many
useful- applications will be found for this board!! It is supplied
complete with a connector panel which brings all the /O to ‘D’
and BNC type connectors - alkyou have to do is provide +5 and
+12v DC. The APM consists of a single PCB with most major
ic's socketed. The ic’s are too numerous 1o list but include a
6502, RAM and an SAA5050 teletext chip. Three 27128
EPROMS contain the custom operating system on which we
have no data, On application of DC power the system boots and
provides diagnostic information on the video output. On board
DIP switches and jumpers select the ECONET address and
enable the fout extra EPROM sockets for user software. Appx.
dims: main board 13" x 10". I/O board 14" x 3". Supplied tested
with circuit diagram, data and competition entry form.

n|£

Trio 0-18 vdc bench PSU. 30 amps. New
Fujitsu M3041 600 LPM band printer
DEC LS/02 CPU board

Rhode & Schwarz SBUF TV test transmitter
25-1000mhz. Complete with SBTF2 Modulator
Cﬁlcomp 1036 large drum 3 pen plotter
Thurlby LA 160B logic analyser

1.5kw 115v 60hz power source

Newton Derby 400 Hz 70 Kw converter

Sekonic SD 150H 18 channel Hybrid recorder
HP 7580A A1 8 pen hi%h speed drum plotter

Microline 183. NLQ 17x17 dot matrix. Full width.

Qume LetterPro 20 daisy. Qume QS-3 interface.
Centronics 152-2 9 x 7 dot matrix. Full width.
Centronics 159-4 9 x 7 dot matrix.Serial. 9-1/2"

£39.95 (D)
£149 (D)
widthe 99 (D)

O 995 or 2 for £53:
SPECIAL INTEREST
¢ 470 mountedintegral 12 way 13 amp socket switched mains distribu-

£2950 tion strip make these racks some of the most versatile we have
£ 150 ever sold. Racks may be stacked side by side and therefore

- send large SAE - PACKED wl_th bargainsi
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Surplus always
wanted for cash!
MONITORS
MONOCHROME MONITORS
THIS MONTH'S SPECIAL!
There has never been a deal like this onet
/ Brand spanking new & boxed monitors
! trom NEC, normally selling at about £140!
| These are over-engineered for ultra
_”_____,_Q reliability. 9" green screen composite input
with etched non-glare screen plus swifchable
high/low impedance input and output for daisy-chaining. 3 front
controls and 6 at rear. Standard BNC sockets. Beautiful high
contrast screen and attractive case with carrying ledge. Perfect
as a main or backup monitor and for quantity users!
£39.95 each (D) or 5 for £185(G)
COLOUR MONITORS
HI-DEFINITION COLOUR MONITORS
14" Philips Model CM8873 VGA muiti-
sync all the way up to 34Khz with 640 x
480 resolution. This one has everything!
Two switches enable you to select CGA,
EGA or VGA and digital/analog. Unusual
for a professional monitor, sound is also
provided, with a volume control. There is
also a special "Text" switch for word
processing, spreadsheets and the like. Compatible with virtually
all computers including IBM PC’s, Amiga, Atari, BBC, Ar-
chimedes etc. Good used condition (possible minor screen
burns) 90 day guarantee. 15" x 14" x 12". Only.............£139(E)
Philips 9CM073 similar (not identical)to above for EGA/CGAPC
and compats. 650 x 350 resolution. With Text switch with amber
or green screen selection. 14"W x 12"H x 13-1/2"D.......... £99(E)
KME 10" high definition colour monitors. Nice
tight 0.28" dot pitch for superb clarity and
modern styling. Operates from any 15.625 khz |
sync RGB video source, with RGB analog and
composite sync such as Atari, Commodore
Amiga, Acorn Archimedes & BBC. Measures
only 13.5" x 12" x 11". Aiso functions as quality
TV ‘with our RGB Telebox. Excellent used condition with 90 day
guarantee. case. ONly ........iiniiiins £145 (E)
Brand new Centronic 14" monitor for IBM PC and compatibles
at a lower than ever price! Completely CGA equivalent. Hi-res
Mitsubishi. 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
bandwidth. A super monitor in attractive style moulded case.Full
90 day guarantee. Only ............. £129(E)
NEC CGA 12" iBM-PC compatible. High
quality ex-equipment fully tested with a 90
day guarantee. In an attractive two tone
ribbed grey plastic case measuring 15"L x
13"W x 12°H. The tront cosmetic bezel has
been removed tor contractual %
reasons. Only......... £69 ) x
5 , 22" and 26" AV SPECIALS
Superbly made UK manufacture. PIL all solid state colour
monitors, complete with composite video & sound inputs. Attrac-
tive teak style case. Perfect for Schools,Shops,Disco, Clubs.

In EXCELLENT little used condition with full 90 day guarantee.
20"...£135 22"...£155 26"....£185 ()
CALL FOR PRICING ON NTSC VERSIONS!

Superb Quality 6 foot 40u
v .
19" Rack Cabinets
Massive Reductions
Virtually New, Ultra Smart!
Less Than Half Price!
Top quality 19" rack cabinets made in UK
by Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front
door, full height lockable hait louvered back
door and removable side panels. Fully ad-
A justable internal fixing struts, ready
punched for any contiguration of equipment mounting plus ready

require only two side panels or stand singly. Overall dimensions

G)
G

£€6500 are 77-1/2"H x 32-1/2"D x 22'W. Order as:

£ 650 Rack 1 Complete with removable side panels.
% g;g Rack2 Less side panels
Anton Pillar 400 Hz 3 phase frequency converter 75Kw POA

OA o : -
Haefely impulse Testers P6T and PEMI 12; good cond, POA gzmmcmh ACAvesihlgs
£2

0 hy
312inch
£1850 314 inch

Kenwood DA-3501 CD tester, laser pickup simulator £ 350 4 inch
BRAND NEW PRINTERS ) feh

£139 (D) 80 mm
Hyundal HDP-920. NLQ 24x18 dot matrix full width. £149 (D} 92 mm

£275.00 (

£ 8.50(B)
AC 230 v. 18mm thick

AC ETRI slimline.Only 1" thick.
AC 230 v 8 watts. Only 3/4" thick
AC 110/240v 112" thick.

AC round. 3%2 thick. Rotron 110v

DC 1" thick.No.812 for 6/12v.814 24v.
DC 5 v. Papst 8105G 4w. 38mm. RFE.
DC 12v. 18 mm thick. Densitron.

£15.95(A)
£19.95(A)
£ 9.95(A)

92mm  AC 230 v. Densitron as previous £10.25(A)
4inch  DC 12v. 12w 112" thick £12.50(B)
4inch  DC 24v 8w. 1" thick. £14.50(B)

ALL ENQUIRIES

s00 oo e o0 MAIL ORDER & OFFICES LONDON SHOP o
! H i H ? H ! - § § Open Mon-Fri 9.00-5.30 Open Mon-Sat 9-5.30 Free dial-up database!
° E H ...3 ssee i ssses o;o Dept EE. 32 Biggin Way. 215 Whitehorse Lane. 1000's of items On Line 0 679.441 4
$aee® § e H W B e Upper Norwood. South Norwood. V21, V22 & V22 bis
London SE19 3XF. London, SE25 . 081-679-1888 Fax- 081-679-1927
VCrTo CINrCC Al prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. PO orders from Government,Universities, Schools & Local Authorities
i EL CL ! R L" 1Hi =1 Pl elcome-minimum account order £30. Carriage charges (A)=£2.00. (A1)=£3.75. (B)=£5.50. {C}=£8.50. (D)=£11.50. (E)=£14.00 (F)=£18.00 (G)=Call . Scotland surcharge: call.
S S All goods supplied subject to our standard Conditions ot Saie and unless otherwise stated guaranteed for 90 days. Al guarantees on a return to base basis Rights.reserved to
change prices & specifications without prior notice. Orders subject to stock. Quotations wiilingly given for higher quantities than those stated. Butk surplus always wanted for cash.
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MICROPHONE
COMPRESSOR

This compressor incorporates
a microphone pre-amplifier
and is designed for use with PA
amplifiers. It takes the
problems out of PA work —
particularly where
inexperienced users tend to
shout into the mic or simply
ignore it, moving backwards
and forwards near it while
they speak.

The compressor levels off the
signal variations thus avoiding
overloading the amplifier input
which results in distortion.

DIGITAL AUDIO
BROADCASTING

We look ahead about 10 to 15 years to a digital audio
broadcasting system that will match the quality we have come to expect
from digital hifi systems. The article investigates the problems and looks at the solutions

now being employed in test transmissions.

ELECTRIC WINDOW ENHANCER

This unit will add a “one shot” facility to car electric windows enabling them to be moved to
the fully open or fully closed position without ha ving to keep the control switch pressed.
It also adds a safety cut-out which switches off the motor if the window movement becomes

obstructed,

EVERYDAY
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SPARKOMATIC 4 x 150 watt
CAR AMPLIFIER

The SA3200 is our top of the line 4 Channel Amplifier
which is extremely well specified. It is very powerful and
versatile and features separate bass and treble controls
which gives the user the possibility of reducing bass
response to the front speakers and adding treble for
better stereo imaging. The bass response can then
be increased to the rear speakers which are usually
larger and capable of offering better reproduction. The
SA3200 features a bridge operation switch which offers
the possiblity of using the ampilifier in 4, 3 or 2 channel
mode. The 3 channel mode is ideal for installations
where rear deck speakers are used in combination with a
separate subwoofer.

@ 4 x 150 Watts max @ 4 x 80 Watts into 4 Ohms at
jess than 0.5% THD @ 2 x 80 Watts plus 1 x 160 Watts at
less than 0.5% THD @ 2 x 160 Watts into 4 Ohms at less
than 0.5% THD @ Separate bass and treble controls for
front and rear channeis @ Separate sensitivity controls
for front and rear channels @ 2, 3 or 4 channel operation
® Heavy duty power wires @ Glass blasted aluminium
heatsink @ High current capacility

£251.65 plus £7 p&p

SPARKOMATIC 2 x 150 watt
CAR AMPLIFIER
The SA1500 is a very highly specified 2 Channel
Amplifier with built-in sub bass crossover. The SA 1500,
which is ideal for powering medium sized subwoofers,
will also operate in bridge mode as a 150 Watt mono
amplifier.

® 2 x 150 Watts max. into 4 Ohms @ 2 x 70 Watts per
channel at 0.5% THD @ Bridge mode operation @ Sen-
sitivity adjustment ranging from 100mV to 1V @ Heavy
duty power wires @ Built-in sub bass crossover @ Glass
blasted aluminium heatsink @ High current capacity
£117.65 plus £6.50 p&p

SPARKOMATIC 80 watt CAR

POWER AMPLIFIER

The AMP 7000 produces high power at low distortion.
The amplifier accommodates low level, high level and
high power radio speaker inputs. The response is linear
and extends beyond the capability of all music sources.
This compact unit mounts easily and its quick connect
terminals accept RCA or straight wire input terminals.
Power rating 2 x 40 watt per channel. MMP 2 x 20
watt at 10%. THD response 20Hz2-20kHz. Size 160mm x
130mm x 45mm.

£32.95 plus £3.50 p&p

11 BAND COMPONENT GRAPHIC
EQUALIZER FOR CARS

This neat unit connects between the line output of your
car stereo and your power amplifiers so that you are
able to adjust the sound as in a studio compensating
for soft furnishing and sound reflections from glass,
also it has a sub-woofer output to drive a separate
amplifier for that extra deep bass sound. FEATURES: 2
channel inputs 4 channel outputs via phono sockets,
CD input via 3.5mm jack 11 band graphic. SPEC-
IFICATION RANGE 20Hz-60kHz THD 0.05%, S/N
RATIO 85dB. EQ FREQUENCIES 60Hz, 120Hz, 250Hz2,
380Hz, 500Hz, 750H2, 1kHz, 2kHz, 4kHz, 8kHz, 16kH2
(boost cut of +12dB) SIZE 178mm x 25mm x 140mm.

£32.70 postage £1.80

EMINENCE 40 PROFESSIONAL
USA MADE IN CAR CHASSIS
SPEAKERS

All units are fitted with big magents “Nomex” Voice
coils NOT ALUMINIUM, “"Nomex” is very light and can
stand extremely high temperatures, this mixture makes
for high efficiency and long lasting quality of sound.

V6 6% 200W Max Range 50Hz-3kHz £34.40
V6 8" 300W Max Range 45Hz-3kHz £39.35
V10 10" 400W Max Range 33Hz-4kHz £44.45
V1212 400W Max Range 35Hz2-3kHz £45.95
B0SS 157 800W Max Range 35Hz-4kHz £79.90
KING 18" 1200W Max Range 20Hz-1kHz P.O.A.

Postage £3.85per speaker.

Build your own Bazooka sub woofer tube to suit
Eminence car speakers. 10mm thick fibre supplied with
grille and clamp terminals finished in black vinyl.
Eminence U10, Size 270mm x 700mm

£25.95 £3.50 p&p
Eminence U12 Size 320mm x 710mm

£29.95 £3.50 p&p

MO023

MO23A

MO24

MO25
MO25A
MO26
MO027
M028
MO29
MO30
MO31
MO32

MO33
MO34

MO35
MQ36
MO37
MO38

MO39
MO40

MO41
M0O42

M0O43
MO44

MO51

MO52
MO53

MO54

MO55
MOS55A

MO56
MO57
MOS7A
M0O58
MO59
MO60
MO61
MO63

MO64
MO65
MO66

MO67
MO68

MO69
MO70

Qty
1

1
2

1pr

2

2
1
2

200

-

- W Nax:mmg & oo

1

25
1

=& =200
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. per pack
30W dome tweeter by Fagle/Japan Made
size 90mm x 66mm £1
60W Hifi tweeter made for Jamo UK size
90mm sq.
30 watt 8 ohm Hifi chassis speakers.
Made for Hitachi UK midi systems, size
125mm sq. with large 70mm magnet
£9.00 + £2.00 p&p

Pod Car Speakers. Moulded in black
plastic with 15 watt 10cm Goodmans unit
fitted £4.95 + £2.50 p&p
40 watt Car Speakers made for
Roadstar of Switzerland. Fitted with dual
polypropylene cone and foam rubber
surround. Big 70mm magent for good
base response. Supplied with grills fixing
screws and cable. Size 13cm, weight
1.5Kg £11.70 pair + £3.65 p&p or

TWO pairs for £25.00 UK post paid
Audax JBL 40-100watt dome tweeters.
High performance 10mm Ferrofluid
cooled horn toaded unit for load distortion
and high output. Supplied with 1st order
crossover, spec. 40 watts at 3kHz, 100
watt at 8kHz; size 51mm x 51mm x
16.5mm. Ideal for car use £7.50 + £1 p&p
33000uF 10V d.c. can type computer
grade quality electrolytic UK made £1
47uF 385V d.c. can type electrolytic. Size
350mm x 250mm. UKA made by Phillips £1.75
680uF 100V d.c. can type electrolytic size
45mm x 25mm £1
2200pF 25V d.c. can type electrolytic size

45mm x 25mm £1
15000uF 40V d.c. can type 23A

electrolytic size 113mm x 50mm £1
33000uF 16V 27A can type electrolytic

size 113mm x 50mm £1
Assorted Variable trimmers £1
Tuning capacitors 2-gang dielectric type £1
10k + 10k wirewound precision

potentiometer £1
Rotary potentiometers £1
100k multiturn Varicap type tuning poten-

tiometer with knob size 45mm x 5mm £1
Carbon resistors £1
Large VU meters. Japan Made £1

Large Tuning meter 125pA-0-125pA size
55mm x 47mm £1.75
Dual VU meter 280pA f.s.d., size 80mm x

£1

42mm x 15mm .50
Coaxial Aerial Plugs, all metal type £1
Fuseholders, chassis mounting for 20mm

size fuses £1
Fuseholders, in-line type for 20mm size

fuses £1
5 Pin Din 180°chassis mount sockets £1
Double phono sockets £1
6.35mm (%) Stereo Jack sockets £1
6.35 (%) Mono Jack Plugs £1
Coax Sockets chassis mount £1

Case handles plated U-shape, size 97mm
x 50mm £1
Mixed control knobs
Cassette tape transport mechanism, belt-
drive, top loading, six piano key operation
with knobs, stereo record/replay erase
heads, heavy fly-wheel £5.50 + £2.65 p&p
Hifi stereo pre-amp. module. Input for CD
Tuner record player with diagram. Made
by Mullard £1
AM/FM tuner head modules’. Made by
Mullard £1
AM |.F. modules’. Made by Mullard
FM stereo decoder module with diagram.
Made by Mullard
UHF Varicap tuned tuner heads un-
boxed, untested but complete. Made by
Mullard
25V d.c. 150mA Mains adaptor in neat
plastic box, size 80mm x 55mm x 47mm
ETAR/ Brand new 80mm Cooling Fan.
Five bladed A.C. impedance corrected
motor on a cast aluminium chassis. Size
80mm x 40mm. Voltage 115V a.c. work-
ing, 130mA. Japanese made.
£5.95 + £1.40 p&p,

TWO for £11.20 UK post paid
6V-0V-6V 4VA p.c.b. mount mains trans-
former 240V input, size 42mm x 33mm x
35mm. UK Made
4 Volt miniature wire-ended bulbs
SRBP Copper Clad Printed Circuit Board.
Size 410mm x 360mm x2mm £3.65 + 75 p&p
Mono cassette tape heads. Japan
Made
Sonotone stereo cartridge with 78 and LP

£1

£1
£1

£1
£1

Styl. Japan Made £1
Bridge rectifiers 1amp 24Volt £1
0C44 wansistors. Remove paint from
top and it becomes a photo electric cell
(ORP12) £1

14 watt output transistors. Three com-
plimentary -pairs in TO66 case (replace-
ment for AD161 +162)

5 watt Audio i.c. No. TBAS0O

Motor Speed Control i.c.

Digitat DVM Meter i.c. Made by Plessey,
with diagram

7-Segment 0.3in i.e.d. display (red)

Tape Deck i.c., with record replay switch-
ing. No. LM1818, with diagram

Ferrite Rod. High grade with LW, SW &
MW colis, size 140mm x 10mm

Moving coil dynamic, handheld, ball
microphone. Ross Electronics customers
returns (no warrantee)
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MAIL ORDER

BARGAIN PACKS

No. Qty. per pack
MO71A 1 Analogue Multimeter. Ross Electronics
customers returns ( no warrantee)
£3.90 + 90p p&p

MO72 1 WW II EX WD headphone, A BIT OF
NOSTALGIA, low impedance
£3.50 + £1.20 p&p
MO73 1 Koss Stereo Headphones on ear.
Lightweight design, vari-fitting ear-cups
with contour cushions, 36in. cord.
3.5mm + 6.35mm Jack plug adaptor
£3.50 + £1 p&p
MO74A 1 Tone dialling key-
pad, use serv-
ices that require
DTMF tone sig-
nals for a rotary
dial pulse phone
size 90mm x
b 55mm x 12mm
£6.95 + 70p p&p
MO75 1 100 yard roll of single screened quick
splice cable, good quality British
Made £4.50 + £2 p&p
MO76 1 100 yard 3-core 3 amp cable, coded
brown, biue and green/yeliow
£4.20 + £2 p&p
MOB80 2 Solar Powered Wooden Kits. Easy
to build aeroplane, with revolving
propeller, and an old time gramophone
with music chip. Supplied with glue,
solar cells, electronics and pre-cut
panels.
One of each for £12.00 + £1.50 p&p
MO81 1 Bump and Go Space Ship Kit with
motor, wheels, p.c.b. wire and diagram.
An ideal introduction for youngsters into
the world of electronics and mechanics;
goes all the way to the moon on two AA
batteries £8.95 + £1 p&p
M082 1 Filofax Per
sonal Organiser
Radio/Caiculator.
This neat little
unit simply fits
inside your filofax
s0 you can listen
to AM Radio with
earphone or use it
as a solar
powered 8-digit
calculator.
Punched with six
holes to fit all
personal
organisers. UK
Made under %
price £8.95 + £1 p&p
MO84 1  Multiband radio. Listen to air traffic con-
trol, aircraft, radar, public utilities VHF
54-176MHz + CB 1-80 with built in
squelch control £17.95 +£2 p&p
‘MO85 2 QM, FM. W e
oss Pushbutton 2
Radio. With this . ~w==""
neat unit you can
easily tune in to
five pre-set sta- i
tions of vyour
choice without |
fiddling or fuss, i |
runs off six C-cell  }
batteries or 240V i
mains. Output
400mW, volume 1
and tone control. 1 —
Size 230mm  x \
150mm x 656mm
£23.00 + £3.65 p&p
MO86 1 (Asabove) £15.00 + £2.80 p&p
MO87 1 Amplifier Kit 30 + 30 Watt. An easy to

build amplifier with a good specifica-
tion. All components mount on single
p.c.b. punched and back-printed for
ease, case ready drilled finished"in black
vyni! with matching scale and knobs.
Inputs for: CD/AUX tape 1; tape Il; tuner
and MC phono
Controls; bass; treble; volume; balance;
mode and “power switch. Featured
project in Everyday Electronics, April
1989 issue; reprint with kit
£40.00 + £3.65p&p
All items prefixed with MO number MAIL ORDER only or
can only be collected by prior appointment from address
below. Where p&p not stated please add £3.65 per order
for postage and carton charge.

R)(THVI(C)

376 EDGWARE ROAD LONDON W21EB
MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES

with orders. Access & Visa accepted. @
Nett monthly accounts to Schools, Colleges and P.L.C. only.
Overseas readers write for quote on delivery.
Please cross all cheques and postal orders '"Account Payee
Only’ and make payable to RTVC Ltd.

Phone 071 723 3462 Fax 071 723 3467
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£30 off Europe’s
best selling osalloscopes'

» Excellent quality, built
to last a life time

> 2 year warranty

» Each 'scope supplied
with 2 sets x10
probes, manual and

J Offer must end 31st Jan 93

mains lead. = rshas e
PART NO. DESCRIPTION USUAL PRICE OFFER PRICE
HM203-7 20MHz, dual channel £39 7815 £367.00
HM205-3 20MHz, storage 'scope £716.75 £686.00
HM604 60MHz, dual channel £716.75 £686.00
HM1005 100MHz, 3 channel £930.60

£899.00

MULTIMETERS

The D-MM good value meters are
now even D-MMer good value!!

The TM series of low cost meters, with
3'/2 digit LCDs, full overload
protection, strong ABS cases and

s packed with features. Supplied with
test leads, battery and manual.

nd

jon 93

ust &%
offer "‘3\ st

USUAL
PRICE

OFFER

PART NO. DESCRIPTION PRICE

TM 5315
TM 5365
T™ 5375
T™M 115
™ 175
™ 8020
T™ 8030
7705

£19.99
£36.50
£36.95
£32.50
£53.60
£54.76
£59.96
£39.82

SPECTRUM
ANALYSER
ADAPTOR

The new TSA250 will adapt any conventional
'scope into a highly cost effective spectrum
analyser. With numerous applications in RF

design and development work, EMC 1
investigations, and education.

TSA250 £399.00

£19.25
£29.99
£31.49
£30.99
£45.00
£49.95
£55.49
£35.90

DC current (10A) continuity and diode test

Capacitance and frequency (200kHz) ranges

Frequency range (20MHz) and HFE test

AC & DC current (10A), HFE and continuity test

Freq. (15MHz), capacitance ranges with HFE, diode, continuity & LED test
3%/s digit display, freq. (4MHz) capacitance (40uF), AC+DC current to 20A
3%/« digit display, freq (4MHz), temp. (inc probe), AC+DC to 20A
Capacitance meter, 1pF to 20,000uf

>» 400kHz to 250MHz
frequency range

» LC display of centre
frequency

» Calibration marker

The Brand New Cirlm
Electronic Constructors

Catalogue
Winter 92/93

» 192 pages
» £££’s worth discount vouchers
» 100s new products.......

Books - the latest titles.

Capacitors - new range ceramic discs,
extended ranges electrolytic and polyester
types.

Computers - new CAD PCB layout software.
Connectors - extended ranges of BNC, Jacks,
XLR and PCB types.

Filters - new narrow band ceramic and low
pass TV filters.

Hardware - additions include new range
control knobs, cabinet hardware and heatsinks.
Inductors - more additions to our already
extensive range.

Kits - new additidns to the Velleman range.
Rigs - handheld 'CB’ transceivers, wavemeters,
scanning receiver accessories and aerials.
Semis - new linear ICs, transistors and a
complete new range of LEDs including blue
types.

Speakers - new radio mic systems.

Test Equipment - new hand-held frequency
meter and satellite TV dish afignment system.
And much more besides.....

Available at larger
newsagents, from
12th November,
or directly from
Cirkit.

All prices include VAT at 17.5%.

Postage and packing; standard £1.40, next
day delivery £4.60.

Prices correct at time of going to press, but
may .change in line with exchange rate
fluctuations.

’
Access

i

Cirkit -

CIRKIT DISTRIBUTION LTD

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ Telephone (0992) 444111 . Fax (0992) 464457

_
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PICO ADC-16

ADC-16 high resolution data acquisition
system with data logger software for IBM sensitive miniature transmitter with long battery e

A SMALL SAMPLE OF OUR RANGE | «i7 |mopuie |PROE.

ROOM TRANSMITTER RT1 An extremely 995 13.75 19.00

’ Dimensions: 20 x 20mm
compatibles MAINS TRANSMITTER MT4 Canbe comnected | 19.75 | 3150 | 45.00
inside any equipment that is mains powsred
Dimensions 35 x 20mm

£99 TELEPHONE TRANSMITTER TTS Smalienough | 12.75 17.50 25.00
1o conceal within a telephone. Will transmit both sides of

a conversation (series connection)
Dimensions: 10 x 20mm

+VAT TELEPHONE TRANSMITTER TTP Similar to 2195 | 31.50 | 45.00
TTS will monitor all telephones on the line (parallei
connection) Dimensions: 15 x 27mm

TELEPHONE SOCKET TRANSMITTER TSTS 14,74 ——-- 29.00
Replace your telephone socket with this one within
which a transmitter has been concealed.

ROOM AND TELEPHONE TRANSMITTER RTT| 3150 4550 65.00
Operates as a room transmitter, then switches to
telephone transmitter mode during telephone calls.
Dimensions: 30 x 25mm

* easy to use

% 8 channels AouMGTELEPoNE EconoEn, | oo | 2ss0 | 5009
* 16 bit resolution e IBGEeR i S yourogl by aalcari
* connects to serial port AUTOMATIC TELEPHONE RECORDERATRY | 3495 | - 59.00
Adapt the tape recorder included to record telephone
ADC-10, 1 channel 8 bit | ADC-11, 11-channel ppa Ry :
with scope and voltmeter | 10-bit with data logger JBLEPHONE TARALERT TTAT e s qagroles ) 21055 SGR80, | ol

software £49 + VAT | software £75 + VAT Dimensions 38 x 52mm

RF DETECTOR RFD1 Highly sensitive hand-heki 42.75 69.00 95.00
detector. Range betwsen 10Mhz and 600Mhz. Sitert
operation. Dimensions: 70 x 50mm

CAMERA DETECTOR CD8 Detects hidden video 69.00 89.00 | 125.00
cameras (even miniature CCD modeis).
Dimensions: 63 x 38mm

RECORDING BRIEFCASE RBC1 Buik your g s 145.00

own discrete recording briefcase.

SHOTGUN MICROPHONE AMPLIFIER SMA 24.95 ’ 36.00 45.00

Pico Technology Limited
Broadway House, 149-151 St Neots Rd,

‘ Hardwick, Cambs CB3 7QJ
Tel 0954 211716 Fax. 0954 211880

Ideal for surveillance. The ampldier will pick up sounds
from a long distance.

SIGNALLING TRANSMITTER SIGT Sends a 21.95 34.89 45.00
S E Rv l C E M A N U A LS continual audio pulse. Can be integrated into alarm,
tracking or warning systems. Dimensions: 20 x 50mm
. Available for most equipment, TV, Video, Audio, ? REMOTE SWITCHING SYSTEM RSS Single channel 39.00
L Ai Test, Amateur Radio, Kitchen, Computers etc. etc. IR Transmitier/receiver set. Applications include car 9 £ p
We have probably the largest range of Service Information B‘.“’“’:}Yia"d_ remote control of household appliances. Double channel  49.00
availablg _anywhere. lfyou need a manual gi\_/e us a call. Si':;b scf,’;:'ne, transmitter; 45 x 35 x 12mm, Receiver:
Originals or photostats supplied as available. 50 x 60 x 25mm
Double channel transmitter; 56 x 35 x 10mm, Receiver;
MAURITRON SERVICES (EE) 50 x 60 x 25mm
8 Cherry Tree Road, Chinnor, Oxfordshire, OX9 4QY. TELEPHONE AMPLIFIER TA5 Connected direct! 169
Tel:- (0844) 351694. Fax:- (0844) 352554. to the telephone, this unit will amplify b:(?\nsides ol"a v oy S L
A ecti P " T ToChhical Book telephone call. Dimensions: 25 x. 52mm
i
( Selection from oQr.yast rafge ot 'echnical.Books 2 PROFESSIONAL SOUND TO LIGHT UNIT 2195 | 3249 | 4495
Video Recorder Faults - Repair Guide for Beginners...... . e £1.95 SK72 Custom builtfor disco or home use. Audio signal
VHS Video Recorder Principles...... W o e, & ...£1.95 divided into bass, mid and treble bands, with internal
Transistor Equivalents and Testing Manual. ..£2.95 microphonejandispotightioption

Transistor Radio Repair Guide.............................. Dimensices1Zit0bsS i

Switch Mode PSU IC Type TDA-4600 Repair Guide. ..
Teletext Repair Manual for SAA range of IC's
Citizens Band Radio Circuits Manual....................
Power Supplies, Voltage Regulators & Stabilisers 3
Telephone Code Reverse STD Location Guide...... ...£3.95 MICRO LIVE WIRE DETECTOR LWD Without 9.95 1695 | -
Mititary Surplus Equipment. Giant 5 Volume Set. .£39.95{ actual connection will warn of the presence of AC mains

Record Player Speed DisC................................. ...£0.95 live. Dimensions: 40 x 25mm

...£4.95 1.5-12V POWER SUPPLY PSU Versatite low cost 995 1595 | -

...£595 unit with variable or fixed voltage control (specify on
£6.95 ordering). Regulation better than 1%.

""22'95 Dimensions: 60 x 43mm

SCART Euroconnector System........... e P y ...£1.49 MICRO METAL DETECTOR MMD Detect the 9.95 16.95 =y
Lots more shown in our FREE Catalogue including presence of ferrous and various non-ferrous metals.
Valve Data, Military Circuits, Babani Books, Video Fault Guides efc. / Useful for all those DY jobs. Dimensions: 40 x 25mm
e,
SPECIAL OFFER i
The Full Set of Books Shown Above for just N { ST :‘“;‘ °;"’ 22-°: :’7:%"
£49.95. A MASSIVE saving of £25.54 = ~ MATEon, atalliKakine
over the individual price. Use Order Code MPTVSET. & W% '
W =
\ i . For full catalogue please
TV & VIDEO TRADE REFERENCE MANUALS = *ﬁ o T S
VIDEO RECORDER EQUIVALENTS. ONLY bag r‘{\ stamps or 2 IRC'S
Lists all known models & their alternatives £5.00 4 ;\ﬁb’ %\/
Fully Cross referenced for fast and easy use. Order MP143. ea;: h =R :
TELEVISION CHASSIS GUIDE ’ H
Listing thousands of Modeis (Colour & Mono} & their Chassis Designations. 1 72 Caledoman Road , London N1 OSG
Enabtes you to identity any chassis for any TV from the mode! number. Order MP18. Dept EE
The above 2 books contain the most COMPREHENSIVE REFERENGE DATA CANAL| |BRIDGE AUDIO :
available anywhere for the TV & Video Trade. Order yours today. \ %
Hundreds of other Technical Guides and Repair books available. Send AS size SAE f FREE -
undreds ot other fechnical Gu an ca?glaoléu:?‘)dsaa)xala €. Sen s1ze or your / 071 837 4423 _

. ) All orders please add £2.35 post & packing.
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1993 CATALOGUE
oUT NOWw!!
OPTO OMNIPOTENCE!

A big parce! of opto product - everything from surface mount LED's to massive dot matrix
LCD's has recently been purchased, offering you, the constructor, professional grade devices

at Bargain List Prices! Full details in our lists,

~_ LED
BLOCKS

Dot matrix LED|f
| displays in both CC
| |and CA from

4" |35-58mm in  red,
greenand yellow. Full
| details in latest list

25469 Green 35mm 5x8 CC £1.60
25470 HE Red 35mm 5x8 CC £1.60
25471 Yellow 51mm 5x7 CC £1.75
Z5475 Green 51mm 5x7 CC £1.75
25478 HE Red 5tmm 5x7 CA £1.75
25479 HE Red 51mm 5x7 CC £1.75
25473 Yellow 58mm 8x8 CC £3.50
25477 Green 58mm 8x8 CC £3.50
25480 HE Red 58mm 8x8 CC £3.50

160 Pages of

Bargain List - 32 Pages of Surplus Bargains
+ First Class Reply Paid Order Form + Latest
Offer Sheet - You can't afford to miss it!

ONL Y

£2.00

Post Free!

regular lines + our famous

but see below for some tempting offers:

LIQUID CRYSTAL

DISPLAYS
77

LCD dot matrix_ modules fitted  with
controfler.  All  supplied with data.

,4"

Application notes - 16 page book £2.00
Z5481D 16x1, 5.73mm char.ht. £4.00
Z5482D 16x2, 4.27mm char ht. £6.00
Z25484D 20x1, 5.2mm char.ht. £4.60
Z5485D 20x2, 4.85mm char.ht. £7.00
Z5486D 40x2, 5.2mm char.ht. £9.50
All characters 5x7

JUMBO DISPLAY

OPTO PACKS

K539 LED's: Round and shaped, red,
yellow, green, clear. Great mix 100 for
£6.50

K806 LED's: Red only - round, square,
rect from 2mm up. 100 for £5.00

K801 Seven seg LED's - Red/green/
yellow, single, double, multiple digit. Sizes
from 0.11 to 0.8" 20 for £3.95

KS106 Surface mount LED's - red, green,
yellow, orange inc some dual types. Most
SOT23 100 for £8.95

K845 Optocouplers, transistor up to 4kV
100%. 25 for £2.95

K846 Optocouplers, darlington up to
2.5kV 600%. 25 for £3.95

K847 Optocouplers, Triac/SCR up to
7.5kV & Vb 800V 25 for £3.95

LM225 Hitachi 640x200 dot LCD for

PC's, WP's & ind. equip. Module size

270x150x13mm.  Display area

239x104mm. Dot size 0.32x0.46;

pitch 0.35x0.49mm. Uses

16xHD61100 & 4xHD61103 chips.
\ With comprehensive data. £39.50

PC SOFTWARE AT AMAZING PRICES!!
Words & Figures by Lifetree - combined Z5442 5'%4" version
spreadsheet, word processor and database with Z5443 3'2" version
graphics. Needs PC with DOS 2+, 256k RAM, .
mono or colour display. Supports over 200
printers. 546 page manual, spread out menu and 9 5
disks, all in library case. Just look at the price!! $&
Z5444 PC-MIX Multitasking Interfacing Executive - enables up Do 30A AL £ 4 95
progs to be run simultaneously. 96 page handbook and 5" disk.
INDIVIDUAL TUTORS boxed set with |SmartGuide for DOS
handbook and dis 25452 On line reference guide 1o
25445 5'4"; 25446 3‘/2 Learn to type £3.95 DOS commands, fopics and
25448 5%"; 25449 3Y2" Leam to use DOS £3.95) Brocedyres. Boxed set wilh hanobook
25450 5% Learn to use your PC £3.95 25453 3" version £4.95
So easy to find with (-Scope Metal Dectectors i
Gold sovereigns, Roman coins, historic pots and medals
- and lost current coinage! (-Scooe Metal Detectors
From just £79.99 plht

D)IC
C.SCOIPRPE
Superior Metal Detectors

EXCL
SUPPLERS OF ®©5

| Full colour brochure on request - all models on view and demonstrated

at our shop. Prices start from less than £80!

OPTO ISOLATORS
22771 4N30 Darlington 8 for £2

22781 CNY48 600% Darlington 6 for £2
22798 H11B2 200% Darlington 8 for £2
22779 CNY47 Transistor 10 for £2

22794 H11AV1 4kV Transistor 10 for £2
22793 H11AG1 CMOS Tr. 300% 10 for £2
22776 CNY30 SCR 200V 6 for £2

22828 H11L3 Schmitt 5mA 3 for £2

22837 MOC30t t Triac 10mA 6 for £2
22840 MOC3021LP Triac 15mA 6 for £2
Supplied with data sheet. Booklet giving

data on about 50 types £2

3.5" DISK DRIVE| ATARI 2600
) I g? GAMES CONSOLE

Complete and boxed with joystick,
Model FD9A. Brand new and boxed, this

power supply, TV lead and games
cartridge (centipede). Not new, but
cased 3.5" 720k unit comes complete
with cables and instructions. Can be

fully checked and working
Special

used with 1x86 & 2x86 "as is", and with =

1512/1640 with mod. (Details supplied)

Price == Es
New Low £ 1 9 95

Price £29 95 Aﬂ‘

#HE 'Greenweld Guardian’ IS OUR MONTHLY N
ONLY £6 A YEAR FOR THE NEXT I 2 ISSUES OF Al.l. OUR l.ISTS

l.I.\'T SUBSCRIBERS -

@y A\_1 [ = ] FOREGROUND MUSIC SPEAKERS

Casio have just introduced a
range of personal stereos and
portable audio equipment at
very competitive prices:

W880 Bass boost, auto stop, belt clip £8.99
AS51R As above bul with AM/FM ragio
£15.99
AS500R As ASS51R, but with auto reverse
£23.50

LOW COST CASSETTE MECH

25488 9V stereo. Recordireplay &

«\,s

High quality for pubs clubs etc.
Bass unit, mid and 2 tweeters.
Moulded cabinet with adjustabie
bracket. Max power 80W. Size
275x170x125mm. 4R imp.

Less than half price!

£39.95 per pt!

|| erase head + 6 push buttons - forward,

reverse, play, record, pause and stop.

Only £2. .95

INSULATION TEST UNIT

Y136C 500V tester that can be used with
most digital meters. 2 ranges covering
100k-1999M. Supplied with leads, batts,
instructions and carry case. Original trade

CAMERA
CLEARANCE

|SPEAKER CABINETS

5a

29121 Veneered cabinet
330x217x116mm  with 100mm 4R
speaker. Ideal as extn spkrs for kitchen
etc. £12.95/pr

110 & 35mm - all are returns, some have small parts
missing, but greal value for lenses, electronics etc

CASSETTE MOTORS

W120 As ASS00R but with graphic equalizer

price £34
£27.99 s LT Lo
(most have buill in flash unils)

£’2.955 for £10

All 1 off and pack prices include VAT, qly prices do not. P&P
£2.75 per order (£9.50 next day) Min Credit Carg £12. Official
orders from Education welcome; min invoice charge £15. Payment
is accepled by cheque, PO, cash (inc foreign currency banknotes),
book tokens, Access,Visa, Connect. Qur stores have enormous
stocks - we are open from 9-5.30 Mon-Sat. Come and see us!

g == Tel: (0703) 236363
e Fax: (0703) 236307
27D PARK ROAD, SOUTHAMPTON, SO1 3TB

25487 Mabuchi hi-torque 9V cassette
motor 35mm dai x 25mm. £$.00 Box of
200 £65

RIBBON CABL
HALF CAT PRICE!
29122 50 way grey 100ft reel £8.50
29123 34 way grey 100ft reel £13.00

P80 Bass boost, AM/FM/LW radio, single
assetie, 6W PMPQO £32.95

P200 Bass boost, AM/FM/LW radio, twin
assetie, hi-speed dubbing, graphic equalizer,
BWPMPQO £42.95

D510 CD player. twin cassette, AM/FM/LW
adio + lots of other features, 45SW PMPQ
159.95

R,
GREENWELD

ELECTRONIC
COMPONENTS
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HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders in their field, using the
best components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques.

In short HART is your 'friend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lower prices than the man in
the street.

You can buy the reprints and construction manual
for any kit to see how easy it is to build your own
egquipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you fuller details of all our Audio
Kits, components and special offers.

AUDIO DESIGN 80 WATT POWER AMPLIFIER.

s Hoty T e e

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your ultimate hifi system. This kit
is your way to get £K performance for a few tenths
of the cost!. Featured on the front cover of

‘Electronics Today International’ this complete
stereo power amplitier offers World Class perfor-
mance allied to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic:- "'The
external view is that of a thoroughly professional

piece of audio gear, neat elegant and functional.
This impression is greatly reinforced by the
internal appearance, which is redolent of quality,
both in components and in layout.” Options
include a stereo LED power meter and a versatile
passive front end giving switched inputs using
ALPS precision, low-noise volume and balance
controls. A new relay switched front end option
also gives a tape input and output facility so that
for use with tuners, tape and CD players, or
indeed any other ‘flat’ inputs the power amplifier
may be used on iis own, without the need for any
external signal handljng stages. 'Slave’ and
‘monobloc’ versions without the passive input
stage and power meter are also available. All
versions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply rails are fully stabilised, and the
complete power supply, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chassis/heatsink fitted with IEC mains
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finish and green solder resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. All wiring in this kit is pre-
terminated, ready for instant use!

RLH11 Reprints of latest articles

K1100CM HART Construction Manual....

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joining our magnificent 80 Watt power amplifier
now is the most advanced preamplifier ever of-
fered on the kit, or indeed made-up marketplace.
Facilities include separate tape signal selection
to enable you to listen to one programme while
recording another, up to 7 inputs, cross record-
ing facilities, class A headphone amplifier, can-
cellable 3-level tone controls and many other use-
ful functions, ail selected by high quality relays.
For full details see our list.

...£1.80
...£5.50

LINSLEY HOOD 'SHUNT FEEDBACK’ R.LA.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
‘turntable unit. This keeps noise pickup and treble
loss to a minimum. We now offer two units, both
having the sonically preferred shunt feedback
configuration to give an accurate and musical
sound, and both having the ability to use both
moving magnet and moving coil cartridges.

Kit K1500 uses modern integrated circuits to
achieve outstanding sound quality at minimal
cost. The very low power requirements enable
this unit to be operated from dry batteries and the
kit comes with very detailed instructions making it
ideal for the beginner: K1500 Complete kit with all
components, printed circuit board, full instructions
and fully finished case.. ...£67.99
Instructions only ....£2.80
Kit K1450 is a fully discrete component impiemen-
tation of the shunt feedback concept and used with
the right cartridge offers the discerning user the
uitimate in sound quality from vinyl disks. Can
be fitted inside our 1400 Preamp, used exter-
nally or as a standalone unit. it has a higher
power requirement and needs to be powered
from our 1400 Series preamplifier or its own
dedicated power supply. K1450 Complete kit of
board mounting parts for discrete component
RIAA preamplifier d
1500/2-8 Case to suit, including Hardware....£39.52
K1565 Power Supply in matching case. Features
shielded toroidal transformer and upgrade path to
fult preamp power supply

ALPS PRECISION LOW-NOISE STEREO POTS.

To fuifil the need for higher quality controls we are
now importing an exciting -new range of preci-
sion audio pots in values to cover most quality
amplifier applications. All in 2-gang stereo format,
with 20mm long 6mm dia. steel shafts. Now you
can throw out those noisy ill-matched carbon pots
and replace with the real hi-fi components only
used selectively in the very top flight of World
class amplifiers. The improvement in track ac-
curacy and matching really is incredible giving
better tonal balance between channels and rock
solid image stability. Motorised versions have 5v
DC Drive motor.

2-Gang 100K Lin

2-Gang 10K & 50K Log..

2-Gang 10K Special Balance, zero
crosstalk and zero centre loss
2-Gang 20K Log (Volume Control)
MOTIORISED; . .oup -t A0 I o]
2-Gang 10K Special Balance,

MOTORISED, zero crosstalk and

<10% centre loss with near

Log/Antilog Tracks)............ccoccoviiiiiiiin.

...£8.67
...£9.40

..£10.48

Send or ‘phone for your copy of our List (50p) of these and many other Kits & Components. Enquiries from Overseas
customers are equally weicome, but PLEASE send 2 IRCs if you want a tist sent surface post, or 5 for Airmail.
Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number will

get your order on its way to you THAT DAY.

Ptease add part cost of carriage and insurance as follows:—INLAND Orders up to £20 - £1.50
Orders over £20 - £3.50 Express Courler, next working day. £10 (For satety all computer parts
are only sent by courier) OVERSEAS -~ Please see the ordering information with our lists.

STUART REEL-TO-REEL TAPE RECORDER
CIRCUITS

Complete stereo fecord, replay and bias circuit
system for reel-to-reel recorders. These circuits
will give studio quality with a good tape deck.
Separate sections for record and replay give
optimum performance and allows a third head
monitoring system to be used where the deck has
this fitted. Standard 250mV input and output
levels. Ideal for bringirig that old valve tape
recorder back to life. Suitable stereo heads are in
our head list. This basic kit is suitable for ad-
vanced constructors only.K900W Stereo Kit with
Wound Coils and Twin Meter Drive
RJS1 Hepnnts of Original Descriptive
Articles..........

LINSLEY-HOOD CASSETTE RECORDER
CIRCUITS
Complete record and replay circuits for very high
quality low noise stereo cassette recorder.
Circuits are suitabie for use with any high quality
cassette deck. Switched bias and equalisation to
cater for chrome and ferric tapes. Very versatile,
with separate record and play circuits and easy to
assemble on plug-in PCBs. Complete with
fuII instructions.Complete Stereo Record/Play

VU Meters to suit.......
RLH1 & 2 Reprints of origina

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

. (Each) £3.99
rticles. ............£2.70

Do your tapes lack treble? A worn head could
be the problem. For top performance cassette
recorder heads should be replaced every 1,500
hours. Fitting one of our high quality replacement
heads could restore performance to better than
new!. Standard inductances and mountings make
fitting easy on nearly all machines (Sony are spe-
cial dimensions, we do not stock) and our TC1 Test
Cassette helps you set the azimuth spot on. As we
are the actuai importers you get prime parts at
lower prices, compare our prices with other sup-
pliers and see! All our heads are suitabie for use
with any Dolby system and are normally available
ex stock. We also stock a wide range of special
heads for home construction and industriat users.
HC80 NEW RANGE High Beta Permalloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome metal and fer-
ric tapes, truly a universal replacement head for
everything from hi-fi decks to car players and at

HRP373 Downstream Monitor
Stereo Combination Head

HC15 Special Offer of Standard
Quality Stereo R/P Head with
slight face scratches

HQ551A 4-Track RECORD & Play
Permalloy Head for auto-reverse car
players or quadraphonic recording
HM120 Standard Mono R/P Head.
H524 Standard Erase Head

H561 Hi Field Erase Head for

METAL Tapes

SM150 2/2 (Double Mono) DC

Erase Head...

HQ751E 4/4 Tru

REEL TO REEL HEADS
999R 2/4 Record/Play 110mH. Suits Stuart
TAPE CITCUILS s e - aon: = o T e . - .£13.34
998E 2/4 Erase'Head 1mH. Universal
Mount. Suits Stuart....... g £ N S, £11.96

TAPE RECORDER CARE PRODUCTS
DEM1 Mains Powered Tape Head
Demagnetizer, prevents noise on playback
due to residual head magnetisation................ £
DEM115 Electronic, Cassette Type,
AE MVAGNEIZE [ S e B BT Bt oot 50 550

3 for Only £4.80

QUALITY
AUDIO KITS

24 hr. SALES LINE JALL PRICES

(0691) 652894

INCLUDE VAT
AT 17.5%

\
R gL EN“;N M ps\'\““'
Oswﬁs v M 9’“
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ELECTRONICS CATALOGUE

A simply outstanding selection of quality electronic components
and equipment.

e BEST VALUE ¢ BEST SELECTION ¢
¢ BEST QUALITY ¢ BESTYET o

teur
Essential reading for both ama

and professio"a" d pages with hundred

fully illustrate -y
:)? :p:ci\;| offers and free gifts

[ N N N N N N N N N N | Sl -ﬂ
- ggggf,BOXEs s Please send me my FREE copy of .
® IN-CAR EQUIPMENT : Marco 1993 Catalogue =
® PLUGS AND SOCKETS Name
b o o AR TP e D NBME o i ,
® HOBBY KITS p
® TOOLS : Jaofo [T I N T ety o, Ll Al e - 4 o A
® /C'S AND TRANSISTORS B e et s s =1 A ST B G
® SOLDERING EQUIPMENT i

MARCO TRADING,

THE MALTINGS, HIGH STREET, WEM,
SHROPSHIRE SY4 5EN.
Telephone: (0939) 232763
Fax: (0939) 233800

CAR, MOTORHOME, VAN
ANTI-THEFT UNIT

A brand new design and indeed a very clever device which gives 100% peace of mind to the vehicle owner and
causes the would be car thief 100% frustration! This unit may also be used alongside an existing car alarm.

So what’s so special about this device?

Most alarms require the owner to activate them when exiting the vehicle, which can be easily overlooked or
simply forgotten. The AT1 circuit overcomes this by activating the moment the ignition is switched on or the
vehicle is ‘Hot Wired’, making it impossible to forget. From the moment the ignition is switched on the ATI1
circuit starts timing. When the engine has started the unit MUST BE DE-ACTIVATED otherwise (this is the
clever bit) the engine will cut out.

The method of activating the unit is set by the installer. We recommend wiring up one or more switches
(ie. rear window demist, wipers, interior light. etc). The choice is yours! You can of course wire up to a
concealed switch. Therefore until the chosen switch or switches are ‘switched’” ON/OFF, the AT1 will NOT
deactivate and the engine will stop after the pre-set time.

Every AT1 is pre-set at approximately 20 seconds, but this may be shortened or lengthened to suit your
requirements up to 130 seconds before the engine cuts out!

The thief is then faced with the problem of not only the engine cutting out, but then failing to re-start. The thief
will not hang around to ‘repair’ the vehicle — simple!

A red LED is supplied with the kit which may be fitted to the
dashboard and will remain lit all the time acting as a visual
. deterrent to any would be thief.

Suitable for both Electronic and Non-Electronic Ignition cars.
Full fitting instructions are supplied.

SUPPLIED READY-BUILT AND HOUSED
Order Code: COM/AT1

Price 1 +£25.99 10+£24.00

All prices include 17%: % VAT. Please add £3.00 p&p per order.
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GE

ELECTRONI

2L

135 Hunter Street N
Burton - on - Trent e—
Staffs. DE14 2ST mmam

Tel 0283 65435 Fax 46932 EE_128

All Prices
include V.A.T.
Add £2.00 per
orderp &p

SHOP OPEN 9-5 Mon-Fri9-2 Sat--- OFFICIAL ORDERS WELCOME --- KIT LIST - S.A.E

VERSATILE BBC INTERFACE

A comprehensive interface which aliows the BBC
computer to to be connected safely to a wide range
of input and output devices. Two leads connect the
interface to the User Port and the Printer port. The
interface connects to the ‘real world™ via  standard
screw terminal blocks. Up to 16 outputs (all via
plug-in single pole change over relays - 8 supplied)
and 8 fully protected inputs. L.e.d. status monitoring
is provided on all input and output lines. The inter-
face requires an independent 12 Volt supply.

KIT844............ccooeii £561.95

STEPPING MOTOR
DRIVER & INTERFACE

A single board stand-alone stepping mator driver
with built in oscillator and speed control circuits. A

computer is not required with this board which will

drive maost unipolar 4 phase motors. Variable Ac-
celeration, Speed, and Direction, may be contralled
in HALF STEP, FULL STEP, and ONE PHASE
modes. Up to 35V and 1.5A per phase. L.e.d. mimic
display. Connector is pravided for a computer port.
The Kitincludes our MD35 motor

KIT843£29.95 - BUILT £44.95
DIGITAL LCD THERMOSTAT

A versatile thermostat using a thermistor probe and
having an l.c.d. display. MIN/MAX memaries, -10
to 110 degrees celsius, or can be set to read in
Fahrenheit. Individually settable upper and lower
switching temperatures allow close control, or alter-
natively allow a wide ‘dead band’ to be set which
can result in substantial energy savings when used
with domestic hot water systems. |deal for green-
house ventilation or heating control, aquaria, home
brewing, etc. Mains powered, 10A SPCO relay out-
put. Punched and printed case.

KIT 841
4 CHANNEL LIGHT CHASER

A 1000W per channel chaser with Zero Volit Switch-
ing, Hard Drive, and full inductive load capability.
Built-in mic. and sophisticated 'Beat Seeker’ circuit
- chase steps to music, or auto when silent. Variable
speed and mic. sensitivity control, l.e.d. mimic on
front panel. Switchable for 3 or 4 channels. P552
output socket. Suits Rope Lights, Pin Spots, Disco,
and Display lighting.

KIT833....cc i,
SUPERHET LW MW RADIO

At last an easy to build SUPERHET AM radio
kit. Covers Long and Medium waves. Built in
loudspeaker with 1 Watt output. Excellent sen-
sitivity and selectivity provided by ceramic IF fil-
ter. Simple alignment and tuning without speciat
equipment. Supplied with pre-drilled transparent
front panel and dial, for interesting see-through
appearance.

KIT 835, adimitlnetmes b, £17.16
ACQUSTIC PROBE

A very popular project which picks up vibrations by
means of a contact probe and passes them on to a
pair of headphones or an amplifier. Sounds from
engines, watches, and speech travelling through
walls can be amplified and heard clearly. Useful
for mechanics, instrument engineers, and nosey
parkers!.

KUR 240k o iR ....£19.98

o e 0 s bt B

PEsT SCARER

Produces high power ultrasound pulses. L.e.d.
flashes to indicate power output. Battery powered
9 - 2V, ormains adaptor £2.00 EXTRA

KIT812 14.81

2 o w98 g ¥ 5
8 CHANNEL LIGHT SHOW
PROGRAMMABLE
SEQUENCER KIT 838
An advanced design using a pre-pro-
grammed micraocantroller IC to generate aver
100 light sequences. Additional battery
backed RAM area to store your own
sequences. Keypad control allows lamps to
be controlled manually, sequences entered and selected, and sequence
speed to be increased and decreased. ZERO VOLT SWITCHING. Programs
include 3 and 4 channel versions so that existing lights can be used as well
as 8 channel arrangements. Special output drive using a two winding
transformer ensures foolproof aperation with pin-spots and other difficult
loads. Thisisa super%y finished;itpmslgg pre-drilled case and screen printed
front panel. Full LED mimic. autput
socketps, 8 Amp isolated ta%triacs with heatsi?\k. K IT P R | C E
Kit includes everythin: own to the last nut
and bolt. Tremenrgous \g/alue £64 89

Our own high performance design. Variable output

Voltage from O to 25V and Current limit from O to 2.5A.

Capable of powering almost anything. Two panel

meters indicate Voltage and Current. Fully protected |

against shart-circuits. The variable Current limit con-

trol makes this supply ideal for constant current

charging of NICAD cells and batteries. A Power 1

MOSFET handles the output for exceptional rugged-

ness and reliability. Uses a toroidal mains transformer.

LN E7ARE RN oA Mt et o) o i el

DIGITAL CAPACITANCE METER

Provides clear readings of capacitance values from a few pF up to thousands of

pF. ideal for beginners. it allows obscurely marked compaonents to be identified

quickly and easily. Quartz controiled accuracy of 1%, and large clear 5 digit dis-
play. Kit is now supplied with a punched and printed front panei, case, all com-
ponents and top quality printed circuit board. New low price.

KU T D3 im0 07 ot simes s o6 i 5 RN,

BAT DETECTOR

An excellent circuit which reduces uitrasound frequencies between 20 and 100 kHz

to the normal (human) audible range. Operating rather fike a radio receiver the circuit

altows the listner to tune-in to the ultrasonic frequencies of interest. Listening to Bats
is fascinating, and it is possible to identify various different types using this project.

Other uses have been found in industry fdr vibration monitoring etc.

KIT814. ..o S S s A B £21.44

QUICK CAPACITANCE TESTER

A low cost hand-held audio/visual unit which can identify short, open and

warking capacitars quickly and with a minimum of fuss. Also gives indication of

leakage current . An ideal kit for beginners, built on a single printed circuit board
which has large copper areas used as test pads. Only a minimum of wiring is

needed. 2 l.e.d.s and a piezo transducer provide the output indication.£1 O 34

KINTES 34 5t snr 852, et s T S A :

IONISER

A highly efficient mains powered Negative lon Generator that clears the air by

neutralising excess positive ions. Many claimed health benefits due to the ioniser

removing dust and pollen from the air and clearing smoke particles. Costs virtually
nothing to run and is completely safe in operation. Uses five point emitters.

KIT 707

ACTIVE I.R. BURGLAR ALARM

This alarm is useful where ordinary ‘passive’ {pir) detectors are not suitable. It

waorks by detecting disturbances to its own short wave infra-red beam. Output is

via mains(r)aaed relay contacts. Built in timer, and mains transformer. £4O 74

KIT 7005 b oo biwiayss s batme. s asis kel 208 A ;

12V EPROM ERASER

A safe low cost eraser tor up to 4 EPROMS at a time
in {ess than 20 minutes. Operates from a 12V supply
(400mA). Used extensively for maobile wark - up-
dating equipment in the field etc. Also in educa-
tional situations where mains supplies are not ai-
lowed. Safety interlock prevents contact with UV.

KIT790...........00c........£28.51
EE TREASURE HUNTER

QOur own widely acclaimed design. This sensitive
Pulse induction metal detector picks up coins and
rings etc up to 20cm deep. Negligible ‘ground ef-
fect ' means that the detector can even be used with
the head immersed in sea water. Easy to use, cir-
cuit requires only a minimum of setting up as a
Quartz crystal pravides all of the critical iming. Kit
includes search-head, handle, case, PCB and all
components.

KIT815. i, £45.95
INSULATION TESTER

A reliable and neat electronic tester which checks
insulation resistance of wiring and appliances etc.,
at 500 Volts. The unit is battery powered, simple
and safe to operate. Leakage resistance of up to
100 Megohms can be read easily. A very popular
college project.

KIT444:% . - s 5t Sas.ees £22.37
3 BAND SHORT WAVE RADIO

Covers 1.6 to 30MHz in three bands using modern
miniature plug-in coiis. Audio output is via a built-
in loudspeaker. Advanced stable design gives ex-
cellent stability, sensitivity and selectivity. Simple
to build battery powered circuit. Receives a vasf
number of stations at all times of the day.

KT8, 55 s s, asts £30.30
DIGITAL COMBINATION LOCK

Digital lock with 12 key keypad. Entering a four
digit code operates a 250V 16A relay. A special
anti-tamper circuit permits the relay board to be
mounted remotely. Ideal car immabiliser, operates
from 12V. Drilled case, brushed aluminium keypad.

KIT840......oooiennee, £19.86

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound generator in a com-
pact hand-held case. MOSFET output drives a spe-
cial sealed transducer with intense pulses via a spe-
cial tuned transformer. Sweeping frequency output
is designed to give maximum output without any
special setting up.

KIT 842
LIGHT RIDER DISCO LIGHTS

A six channel light driver that scans from left to
right and back continuously. Variable speed con-
trol. Up to 500 watts per channel. Housed in a
plastic box for complete safety. Built on a single
printed circuit board.

KIT560............... 28 N8, £22.41

LIGHT RIDER
9-12V CHASER LIGHTS

A low voltage DC powered end-to-end type chaser
that can be set for any number of lights between
3 and 16. The kit is supplied with 16 l.e.d.s but
by adding power transistors it is possible to drive
filament bulbs for a larger brighter display. Very
popular with car customisers and modeliers. L.e.d.s
can be randomly positioned and paired to give
twinkling effects,

KIT 559, .. ctim .o bbuny .......£15.568

SEE OUR FULL RANGE OF KITS, BOOKS, TOOLS, AND COMPONENTS IN OUR CATALOGUE

HAMEG HM203-7 20 MHz
& COMPONENT TESTER

ported by a two year parts and labour warranty.

lead, and manual.

£338.00+£59.15 var

(Cheques must be cleared)

Includes

DUAL TRACE OSCILLOSCOPE

Western Europe’s best selling oscilloscope - It is RELI-
ABLE, HIGH PERFORMANCE, & EASY TO USE.

Sharp brnight display on 8 x 10cm screen with internal
graticule. A special extra feature is the built-in com-
ponent tester which allows capacitors, resistars, transis-
tors, diodes and many other components to be checked.
The quality of this instrument is outstanding. and is sup-

If you are buying an oscilloscope - this is the one. - It
costs a fraction more than some other 20 MHz ‘scopes
but it is far far superior. Supplied with test probes, mains

FREE
Next-day delivery

DC

Ideal
and m

EDUCATIONAL BOOKS & PACKS
ADVENTURES WITH ELECTRONICS

The classic book by Tom Duncan used throughout
schools. Very well illustrated, ideal first book for age 10
on. No soldering. Uses an S.DEC breadboard.

Book &Components £28.95, Book only £6.25

FUN WITH ELECTRONICS

with 1
ratios c.

projects. Min. plastic gearbox

Small type MGS....£4.77
Large type MGL...

MOTOR/GEARBOXES
o

for robots, buggies,
any other mechanical

.5-4.5V DC motor. 6
an be set up.

.£6.68

An Usbarne book, wonderfully illustrated in colour. Com-
ponent pack allows 6 projects to be built and kept. Sol-
dering is necessary. Age 12 on, or younger with adult
help. Book & Components £20.88, Book only £2.95

Book & Components £30.69, Book only £2.95

90

STEPPING MOTORS

For computer controt via
standard 4 pole unipolar

30 SOLDERLESS BREADBOARD PROJECTS drivers.
A more advanced book to follow the others. No soldering. MD38 - miniature 48 MD200 - miniature 200
Circuits cover a wide range of interests. steps perrev.......... £9.15 steps'perrev....... £17.10

MD35% - standard 48
steps perrev....... £12.99
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MOSFET VARIABLE BENCH
POWER SUPPLY 25V 2-5A

MINILABKITS

ALL COMPONENTS TO ASSEMBLE
THE EPE MINI LAB ARE AVAILABLE
FROM MAGENTA.

The easy way to buy the correct parts to
follow this exciting new educational series.

Components are supplied in packs to keep
ordering simple.

A full MINI LAB consists of ML1, ML3, ML5,
ML6. These are available at a special

combined price of .£114.99
or lessthep.ch.
ML2, ML3 ML5 ML6 at................. £104.99

The transformer unit ML4 is also needed...£21.45

KIT ML1 MINILAB P.C.B. + all components
inclusive of breadboard for

Rart 1 (Nouk a2)k =N, Nema. £ Wi £49.95
KIT ML2 All Components for Part 1 less

o) oM o JEEAR o St e £39.95
KIT ML3 Power Supply components........... £19.95
KIT ML4 Transformer unit............cccoevueenvcnee. £21.45
KIT ML5 L.E.D. Voltmeter, signal

generator, audio amplifier and

555 timer £33.95
KIT ML6 Logic probe, display, radio

tuner ...£17.95

{Note: batteries not included)
Al prices include V.AT. Add £2.00 p&p.

Tel: 0283 65435 Fax: 0283 46932

Our own high performance design. Variable output Voltage from
0 to 25V and Current limit from 0 to 2.5A. Capabile of powering
almost anything. Two panel meters indicate Voitage and Cur-
rent. Fully protected against short-circuits. The variable Current
1limit control makes this supply ideal for constant current charg-
ing of NICAD cells and batteries. A Power MOSFET handles the
output for exceptional ruggedness-and reliability. Uses a toroidal
mains transformer.

£56.82

KIT PRICE 769 :

LIGHT SHO
8 CHANNEL SEQUENGER
PROGRAMMABLE

1 2 3 4 56 6 7 8

An advanced design using a pre-programmed microcontrolier
IC to generate over 100 light sequences. Additional battery
backed RAM area to store your own sequences. Keypad control
allows lamps to be controlled manually, sequences entered and
selected, and sequence speed to be increased and decreased.
ZERO VOLT SWITCHING. Programs include 3 and 4 channel
versions so that existing lights can be used as well as 8 channel
arrangements. Special output drive using a two winding trans-
former ensures foolproof operation with pin-spots and other
difficult loads. This is a superbly finished kit with pre-drilled case
and screen printed front panel. Full LED mimic. 2 P552 output
sockets, 8 Amp isolated tab triacs with heatsink. Kit includes
everything — down to the last nut and bolt. Tremendous Value.

KIT PRICE 838 £64.89
All prices include VAT. Add £2.00 pSp.
Tel: 0283 65435 Fax: 0283 46932
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Station Road, Cullercoats,
Tyne & Wear NE30 4PQ
Tel. 0912514363  Fax.091 252 2296
74LS-Series 4000 Series TRANSISTORS LINEAR ICs SOLDERING IRONS RF CONNECTORS
741800  £0.14 4000  £0.17  2N1613  £0.31 BC186 £0.33 BD534 £0.47  CA311E £0.28 Antex Soldering irons BNC Solder Plug 50R  £0.93
74LS01  £0.74 4001 £0.17  2N1711  £0.26 BC204C £0.72 BD535  £0.48 CA324 £0.23  M12Wau £7.75 BNC Solder Plug 75R  £0.96
74L802  £0.14 4002  £0.17 2N1893 £0.29 BC206B £0.72 BD536 £0.65 CA555 £0.22 C15Warnt £7.78 -BNC Crimp Plug 50R  £0.68
74LS03  £0.14 4006  £0.32 2N2218A £0.28 BC207C  £0.72 BO646  £0.52 CAJ4ICE £0.18 G 18Wan £7.96 BNC Crimp Plug 75R  £0.68
741804 £0.14 4007  £0.17  2N2219A £0.25 BC208  £0.72 BO64B  £0.52 CA747CE  £0.39 S 17Watt £7.88 BNC Solder Skt £1.08
74LS05  £0.14 4008  £0.31  2N2222A £0.16 BC209A  £0.72 BOGS0  £053 cgmg £0.37 XS 25Wan £7.96 8 rzcs ggaZSSIS Skt £0.80
74LS08 €014 4009  £0.19  2N2646  £0.80 BC212  £0.08 BO70 0.4, 08 c .2mm i
74LS09  £0.14 4010  £0.23  2N2904A £0.25 BC212L  £0.08 BO8B07  £0.80 CA3130  £0.98 §;3v§;’}§;?,,on cﬁ:gg PL269 11mm £0.62
741810 £074 4011 £0.16  2N2905A £0.23 BC212L8 £0.08 BOX32  £1.78 CAJI30E  £088 ool WS £3.00 RNO UHF socket £0.68
7418107 £023 4012  £0.76 2N2907  £0.20 BC213  £0.08 BOX33C £0.46 CA3140  £0.56 oo ootk £a130 SQR UHF socket £0.45
7415108  £0.21 4013 £0.17 2N2926  £0.16 BC213LC £0.08 BOX34C £0.50 CA3240  £1.22 [ g F Plug RG58 £0.30
74L811  g047 4014  £0.30 2N3053 £0.27 BC214  £0.08 BDX53C £0.47 ICL7621  £1.70 2zswg 0.5Kg Solder g;-:g F Plug RG6 £0.27
7418112 €021 4016  £0.31 2N3054  £0.90 BC214L  £0.08 BDX54C £0.50 ICM7555 £0.43  185WG 0.5Kg Soider - N Plug RG8 £1.60
74LS113  £0.21 4016  £0.18 2N3065 £0.62 BC2378 £0.09 BF180 50.31 ICN; 7656 gg.ge :)mm‘g vdg Sqdldev gg-g; g ng%(?' RGP?_ 9:% .gg
: 4017  £0.25 2N34d0  £0.50 BC238C £0.09 BF182 031  LM301A 25 esolder Brai . rimp Pliers .
;:tg] % 58'31 4018 £0.27 2N3702  £0.09 BC239C £0.10 BF185 €031 LM348N  £0.31
74L8122 £0.31 4019 £0.19  2N3703  £0.10  BC251 £0.13  BF194 £0.19  LF351N £0.36 PCB EQUIP
7aL8123 £0.31 4020  £0.31 2N3704  £0.10 BC252  £0.13 BF195 €019 LF353 £0.41 UV EXPOSURE UNIT £67.38
JaL8125 £029 4021  £031 2N3705  £0.10 BC261B  £0.24  8F244 £0.35 LM358N  £0.27 PLASTIC DEVELOPING TRAY £1.35
Jale126 f£021 4022  £032 2N3T06  €0.10 BC262B  £0.24  BF257 £0.33  LM377 £2.67 PHOTO RESIST AEROSOL SPRAY (100mi) £330
; 4023 £016 2N3771  £1.44 BC2678 £0.30  BF259 £0.33 LM38ON  £1.32
74L813  £0.14 FERRIC CHLORIDE CRYSTALS (0.5Kg) £2.45
- 4024 £021 2N3772  £1.51  BC307  £010 BF337 £0.36  LM381 £2.70
7418132 £0.21 TIN PLATING POWDER (90g) £10.80
4025 £01s 2N3773  £1.79 BC308  £0.10 BF355 £0.38  LM386 £0.48
7aLS133  £0.18 058 pola0  2N3B19  £0.40  BC327  £010 BF423 £0.13  LM387 £1.60 ETCH RESIST PEN £0.72
7418136 £0.16 4050 go4g  2N3820 £0.58 BC328  £0.10  BF451 £0.19  LM392N  £0.79 PCB POLISHING BLOCK £1.84
;:tg] gg gggg 4028  £0.22 2N3904 50410 ng:w A et gg.gg tmggggN §8'§$ STRIPBOARD 01 PITCH BREADBOARD
[ 4029  £0.27 2N3905 010  BC338 10 469 . . 64mm x 25mm £0.27  81mmx 60mm £3.06
74LS14  £0.18 2N3906  £0.10 BC414C  £0.13 BFX29  £0.29 LM1458  £0.26 64mm x 95mm £0.90  175mm x 42mm £3.74
7418145  £0.56 :gg? 53% 2N4036  £0.31  BCA441 £0.40 BFX84 £0.31 LM3900  £0.72 64mm x 431 mm €322 175mmx67mm £5.56
7415147 £1.26 4033 gogg  2N5296  £0.57  BCA461 £0.40 BFX85  £0.31 LM3914  £2.70 95mm x 127mm £1.60  203mm x 75mm includes
7418148 £0.70 4037 154 2N5321  £0.57 BC463  £0.29 BFY50  £0.29 LM3915  £2.70 95mm x 95mm €110  mounting plate & posts £7.36
min oi B BE mew o o os me gm v gk Eedhn BB ToRahe e
7415161  £0.25 § AC126 b I b . 100mm x 160mm £1.60  100mm x 160, £0.90
7418153 £025 4080 £0.29 5427 £030 BC4%0  £024 BS107 €021  NEG3! £1.56 119mm x 454mm £6.20  110mm x 250mm £1.2
4041 £0.31 Omm x 220mm 4
7418154 £0.70 4047  go32 AC128  £0.28 BC516  £0.22 BS170  £0.21  NESS56N  £0.36 e ESIST B D oHO T O RES T
745156 £0.25 4043 g8 ACI87  £0.37 BC517 €020 BSWE6  £1.35 NES6IN  £0.36 A Riore) (Panet)
74US156  £0.25 4041 fo31 ACI88  £0.37 BC527  £020 BUI26  £1.70 NES532  £0.80 oo g e o P £ol67
74L5157 £0.25 4046 o3y ACY17  £384 BC528  £020 BU205 1.82 NE5534  £0.66 ol ey e ETod
7415158 £0.25 4047 cg'zg AD149 51 67 85537(: go.zo Buggg: g ;3 gﬁ:ﬂzgg gg.gg P £2.06 Hea £158
3 AD161 0.92  BC546 0.08 BU d i oy d x s
SIS0 2 joss 031 AD162  £092 BCS47C  £008  BUSGO  £232  TBABZOM  £0.39 Si{xC £2.81 B0 £4'63
Tasiez £032 4050  £020  pCio78 €015 BCS4SC  £010 BUSZ6  £224  TLOBI £0.35 G ARACITORS . SYSITEIES &
7418163 £0.32 4051 £0.25 gCiog  £012 BCSS0C  £0.08 BUS0S  £1.36  TLOG2 £0.42  Ceramic Mini Disc 100 & 63V 3amp 250v 6.4mm ¢ mounting
JaSi6s £026 4052 £0.25 pCiosa  £0.14 BCSS6A  £0.08 BUXBS  £0.77  TLOBA £0.46 1.0pF 10 100nF SPST Toggle £0.58
7418170 €030 2953 £0.25  BCosc  £0.14 BCS57C  £0.08 IRF540  £1.60 TLOICP  £0.32 1pF-1nF £0.06, 1n2-2n7 £0.07, SPDT Toggle £0.60
b ; 4054 £0.56 BC109  £0.14 BC558C £0.08 IRF740  £1.63 TLO72CP  £0.34 3n3-4n7 £0.12, SPDT CO Tog £0.64
J4L8173. £0.24 4085  £0.30  gC109C  £0.15 BC559C  £0.08 MJ11015 £2.11 TLOZ4CN  £0.48 10n & 12n £0.07 DPDT Toggle £0.68
7415174 £0.24 4060  £0.31 (114 £0.41 BC560B £0.09 MJ11016 £211  TLO81 £0.33 . €O Toagh ‘76
Polystyrene 160V 5% 47pF to 10nF DPDT CO Toggle £0
745175 £0.24 4063  £029 BCl15  £0.41 BCE37  £0.21 MJI2501  €1.60 TLOB2CP  £0.34 47p-2n2 £0.09, 2n7-10n £0.12 DPDT CO Toggle
ane mz ke oon B8 e AR b gp el ad ‘ o
. . BC118 0.41  BC639 0.21  MJ . ) D CONNECTORS :
7418192 £0.24 4068  £0.16 BC132  £0.36 BC640  £0.21 MJE3S0 £0.42 ULN2004  £0.48 T DROTCO Toagk P
7418193  £0.24 4069  £0.20 BC134 £0.36  BCY70 £0.21 MPSA13 £0.12 2ZN414Z £1.04 20,30 (biased Thwav) ;
7418195 £0.24 4070 £0.17  BC135 £0.36 BCY71 £0.20 MPSA42 £0.17  ZN42SE £4.68 £039 DPDT mini slide £0.15
7415196 £0.24 4071  £0.20 BC140  £0.26 BCY72  £0.20 MRF475 £€6.21 ZN426E  £2.61 b Rotary Wafer 1P-12W, 2P-6W,
£0.90
7418197 £0.24 4072  £0.17  BCl141 £0.27 BD135  £0.20 TIP121  £0.35 ZN427E  £8.82 ey 3P-4W, 4P-3W £0.78
741520  £0.16 4073  £0.17 BC142  £0.31 BDI36  £0.20 TIP122  £0.37 ZN42BE  £6.12 e Key Switch SPST £2.70
741521  £0.14 4075  £0.17 BC143  £0.34 BD137  £0.22 TIP125  £0.37 ZN435E  £5.31 Do e Push to make £0.25
74522 £034 4076  £030 BCI43  £012 BDI38  £022 TIP1Z7  £0.37 ZN44gE  £7.92 3 Wayplastic cover g e o iy '£0.28
7418221 £0.36 4077  £0.17 BC164  £0.36 BDI3Y  £023 TIP132  £0.46 R 2se 0o e Nl e £0.63
7415240 £0.32 4081 £0.14  BC157 £0.12  BD140 £0.24  TIP137 £0.46 EPROMS & 2% W:Y Dlasﬁc Cozer £0.36 PCB Tact 6 x 6mm £0.25
7415241 £0.32 4082 €017 BC169  £0.12 BD150C £0,82 TIP142  £1.06 RAMS v P !
gy ma t= Gs e sl aeing el TR BRIDGE RESISTORS
4086  £0.26 0 £0. . . 3
32t§§22 28;3% 4089  £0.55 BC170B _ £0.16 BD187  -£0.39 TiP29C  £0.31 2732 £4.19 RECTIFIERS 8@\5/‘/\/‘/5;3% g FE] zs Sees gg:ggﬂ o
7418245 £0.33 4093  £0.15 BCI7! £0.11  BD20 £0.40  TIP3055  £0.63 . 7764.25  £3.00  WO0O51.5A50V £0.19  0.25W 1% MF E24 Series £1.72/100
7415247 £0.32 4094 €031  BCIZIB  £016  BD202  £0.40 TIP3OC  £0.31 .00 hr  g275 w02 1.5 200V £0.20 POTS Log or Lin 470R - 1MO 25mm dia 0.25in
: 4095  £0.56 BC172  £0.13 BD203  £0.40 TIP3IIC  £0.32 3 : d : 9 ;
748251 £024 U097 €120 BC172B  £013 BD20s  £0.40 TIP32C €032 21728-20 €315  BR3ZIA200V £0.36  shaft £0.42
Jasasl 028 Loo8 o3 BC177 €017 BD222  £040 TIP33C  £072 27C128-20 £2.88  BR626A 200V £OTB4|LRBESELS Enclosed oz iy Ak
74826  foAa 4099  £0.38 gg} L ggggg gggg Tiedre gggg 27256-20  £3.15 1004 10A 400V €139 pRESETS Skeleton Horz
7415266 €014 4502 £0.38 ] 3 y 27C256-20 £2.88 or Vert 100R - 1MOQ 0.1W 0.11
4503 €031 BC182  £0.08 BD237  £0.32 TIP47 £0.48
781827 - €094 A0 go0.90 BCI82L  £0.08 BD238  £0.32 TIP48 go.62 ~ 21512 £3.70 * PLEASE STATE VALUE REQUIRED *
7418273 £0.32 A0 g0z BC182LB  £0.08 BO240B  £0.37  TiP50 €063 27C512  £3.40 TEST & MEASUREMENT
;:tggg*’ gg-ﬁ 4511 €029 BC183 go.oa BD§43B co.sg vt 222" gg).ag 27C010 £4.60 S LA -
. i BC183L 0.08 B0244A  £0.5. 6 .5 6116-10 £1.25 M ener Diodes -
741532 £0.14 221‘2‘ gg;j’i BC183LB £0.08 BO246 £1.06  ZTX300 £0.16  gr6a.10 £2.75 :‘9“’:‘;&12 ar:\::ﬁhggc‘),ﬁus:;fiﬁode protection, BZY88400Mw  £0.08
7415365 £0.2 4515 £0.78 BC184 £0.08 80441 £0.41 ZTX500 £0.16 62256-10 £4.60 battery test, shock resistant titted case, mirrored scale, BZX85 1.3W £0.14
;:tggg; ggg: 4516 £0.31 BC184L £0.08 80442 £0.41 4164-15 £1.60 supptied with battery, leads & instructions. 1N4001 £0.06
741837 £0.14 45;8 gg‘gg TRIACS THYRISTORS 41256.10 £1.60 Dim 154x77x43mm £11.47  yn4002 £0.07
7415373 €032  gop0  E0-28 GolosDa . £0.42 PO102AA  £0.30 511000-8  £4.20 ;'chf,fg;ﬁrcﬁﬁ,%ggﬁﬂgﬁ?m e 1N4003 £0.07
7418374 £0.32 4534 £0.40 TIC2060 £0.65 TIC106D £0.40 514256-8  £4.20  (ransistor & diode tester, polarity reverse switch, high 1N4004 £0.07
7418375  £0.34 TIC2260  £0.73 TIC116D £0.66 ; : e vt 1N4005 £0.07
7418377 £0.32 4527 £0.39 BTAGB.B008 £0.84 TIC126D £0.77 impact shock resistant case. Supplied with battery, 0705
o 4528 £0.40 B ! 4 leads, stand & instructions. 1N4006 .
7418378  £0.62 TIC236D £0.96 DIL SOCKETS i E 18.45
74538 £014 4oy 0% DIAC £0.20 HARDWARE Dim31 SOxL02043mm £18.45  1N4007 £0.08
7415390  £0.25 iva T c €0 92 8 Pin £0.07 HYTO7 LOGIC PROBE 1N5400 £0.09
7408393 £0.24 :5gg g$g0 VOLTAGE Tg BD" 75 x g? x ngm 057 14 Pin £011 TT]L & CMOS, dulsplgved in |Ig;|l & sou;ds. puise 1N5401 £0.09
5 B REGUL Rs ox 75 x x mm . 16 Pin £0.15 enlargement, pulse 0 ElEC!IOH lown to - nsec, max 1N5402 £0.09
J4LS395  £0.26 4538 £0.37 TaBox111x57x22mm  £0.98 Bl €015 . 20MHz. Supplied with full instructions.  £7.72
;:tggg!? gg-fg 4541 £0.31  78L05 £0.28  MB1 Box 79 x 61 x 40mm  £1.44 20 Pin €016  MX180 DIGITAL METER 1N5404 £0.11
7e1842 f£ogs 1943 f046  78L12 £0.24  \1B)Box 100x 76 x 41mm  £1.56 24 Pin €019  19ranges, 3.5 dlgit 12mm LCD, signal injector, diode  1N5406 £0.11
7:L547 £0.42 4555 £0.34  78L15 gggg MB3Box 118 x98 x 45mm  £1.82 28 Pin £0.22 test. fuse protection, auto polarity & zero, supplied 1N5407 £0.14
7403514 [ E0al ool ota £0:28 MBS Box 150 x 100 x 60mm £2.50 40 Pin €025  withbatiery.jeads & instruction manual. | 1N5408 £0.15
74LS670 £0.69 4566  £1.96 79L15 £0.28 M23158 DIGITAL METER i 1Ng14 £0.06
74LS73 £017 4572  £0.25 7805 £0.28 ELECTROLYTIC RADIAL CAPACITORS 17 s (e 10RGe). 3.6 digit 4 2rim LCD, diode 1N916 £0.06
7aLs74 £0.19 4584 £0.24 7812 £0:28) test, bu‘z’zer, auto polavit‘y & zer%, over-range & low bat 1N4148 £0.05
741875 £0.19 4585 £0.32 7815 £0.28  uF oy 25V 65Y) 100V, 450) indication, supplied with battery. leads & mstructions. ~ BY133 £0.13
dication, suppl i ry. lea
74LS76  £0.25 4724  £0.70 ;g?g gg-g 0.47 - - £0.05  .£0.07 - Oim. 130 x 72 x 33mm 0A47 £0.28
Jases €031 40106 £0.31 1002 £038 39 i 5 0o 0 05 2015 TL34 DIGITAL METER 0AS0 £0.07
741585 0.35 40109 £0.50 LM317T £0.24 a7 - 3 £0.05 £0.08 £0.30 33 Ranges (inc 20A ac/dc) PTC & tuse protection, 5 0A91 £0.10
741586 £0.20 40163  £0.46 l 2 i W N capacitance ranges, transistor test. 3.5 digit large
741890  £0.23 40174 £0.34 LM723 £0.29 49 £0.05 £0.05 £0.06 £0.08 £0.48 S e e e e e 0A202 £0.27
741592 £0.35 40175 g0.36 200V £1.16 22 £0/05mg£0.0500 (£0.09 A = Suppiied with battery. Jeads & insuructions, BA157 £0.10
74Ls93  £025 40193 fob0 M3 279 47 N oh Aoy o e P Dim. 191 x 88 x 36mm £27.69 BAIS8 £0.10
220 £0.09 £012  £0.31 = = HC213 ANALOGUE METER BA159 £0.10
ENAMELLED OPTO DEVICES 470 £0.15 £0.19 £0.57 3 = 12ranges, diode protection, mirrored scale, 2mm leads. 1N4149 £0.06
COPPER i ) £0.03 1000 £0.22 £0.29 < L = ;ocket sized, Slépplied with battery & instructions o 0A200 £0.10
WIRE iy ] 2200 £0.37  £0.57 - - - im. 90 x 60 x 30mm .
5mm Green LEQ £0.10 4300 » £1.11 N 3 v,
All 202 Reels 5mm Yellow LED £0.10
14SWG  £0.63  5mm Orange LEO £0.10 ELECTROLYTIC AXIAL CAPACITORS ORDERING INFORMATION
1§§WS ggﬁg; 2:2 27;’;‘5’50 28:?2 uF 16V 25v 63V 100V 450V All prices exclude VAT.
20SWG  £0.72  3mm Yellow LED £013 047 . S ooy a0y o Please add £1.25 carriage to all orders and VAT (17.5%).
229WG  £0.76  3mm Orange LED £013 53 £010 €010 £0.22 No minimum order charge.
28SWG  £0.80  5mm Flashing Red £0.50 23 4 £0.09 £0.10 £0.10  £0.34 o ;
26SWG  £0.89  Smm Flashing Green £0.54 19 iy £012 €012 £012  £0.48 Free Computer listing with all orders over £5.00.
28SWG  £0.91  Smm Bi Colour £0.36 22 3 £0.09 €013  £0.17  £1.06 i
30SWG  £0.93  5mm Tri Colour £0.48 47 €010 £011 £016 £0.20 £1.33 Please send payment with your order.
32SWG  £0.93  5mm Plastic Bezel £0.0a 100 010 £013jpueo2] 3 £2.46 PO/Cheques made payable to N
3a5wG  £0.89  3mm Plastic Bezel £0.05 2% £0.21 £024  £0.69 = = ESR Electronic Components  VISA
36SWG  £1.04  0.3" 7 Segment Oisplay Red 1000 £0.33 £0.40 £1.05 - - 3
38SWG  £1.10  common anode £1.14 2500 £0.52 £0.64 < z = Access & Visa cards accepted
40SWE  £1.22  common cathode £114 4700 £090 - 3 Offical orders from schools & colleges welcome.
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TAKEN FOR GRANTED

It is easy to take things for granted when you have been involved in electronics
for a number of years and sometimes, although we try to think about everything
very carefully, we do not perhaps explain some points as well as readers would
wish. Of course there are also occasions when we give a somewhat simplistic
explanation to avoid getting bogged down in a lot of physics or maths or both.

If you find you don’t understand something or possibly you don’t agree with
what has been said in one of our articles we will always try to sort things out. I
hesitate to say it, because our postbag has been so full recently that we seem to be
working flat out to keep up with the mail, but just drop us a line and put your
point.

Since the merger of PE and EE our post and that going to Mike Tooley about
Circuit Surgery has increased by about 50 per cent, so please bear with us if we
take a few days to reply. Sometimes the production of“the next issue must come
first and letters have to be put to one side for a while. There are a dozen or so
waiting for replies while I write this, but if I answered them you would have a
blank page — possibly better than this rubbish you might think!

READOUT

Sometimes your letters give us the odd headache but we do like to keep in
touch with readers and of course many of the comments are most encouraging
or stimulating. We also try to provide a selection in Readout each month and
presently we simply do not have enough space to fit in as many as we would like.
As you can see from this month’s letters we do get to a vast range of companies
around the world and it is pleasing to know that EPE is avidly read by many
professionals from Britain to Bulgaria to Bangkok.

READ IT

Can I just ask one thing, before you contact us, please make sure you have read
the article and, if it’s a component buying problem, also read Shop Talk. I can’t
tell you how many enquiries we get about where to buy components when full
information has been given in the magazine. I know we are not fool proof and
sometimes such questions arise that are not covered, but on occasions you could

save yourself and us some time and effort. ’

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £20. Overseas: £26 (£43.50
airmail). Cheques or bank drafts (in £ sterling only)
payable to Everyday with ‘Practical Electronics and
sent to EPE Subscriptions Dept., 6 Church Street,
wimborne, Dorset BH21 1JH. Tel: 0202 881749.
Subscriptions start with the next available
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issue. We accept Access (MasterCard) or Visa pay-
ments, minimum credit card order £5.

BACK ISSUES

Certain back issues of EVERYDAY ELECTRONICS
and PRACTICAL ELECTRONICS are available price
£2.00 (£250 overseas surface mail) inclusive of
postage and packing per copy - £ sterling only
please, Visa and Access (MasterCard) accepted,
minimum credit card order £5. Enquiries with remit-
tance, made payable to Everyday with Practical
Electronics, should be sent to Post Sales Department,
Everyday with Practical Electronics, 6 Church Street,
Wimborne, Dorset BH21 1JH Tel: 0202 881749. In
the event of non-availability one article can be
photostatted for the same price. Normally sent within
seven days but please allow 28 days for delivery. We
have sold out of Jan, Feb, Mar, Apr, June, Oct,
& Dec. 88, Mar & May 89 & Mar 90 Everyday
Electronics and can only supply back issues
from Jan 92 to Oct 92 of Practical Electronics.

BINDERS

Binders to hold one volume (12 issues) are avail-
able from the above address for £5.95 (£6.95 to
European countries and £8.00 to other countries,
surface mail) inclusive of post and packing. Normally
sent within seven days but please allow 28 days for
delivery.
Paymentin £ sterling only please.
Visa and Access (MasterCard) accepted, mini-
mum credit card order £5. Send card number and
card expiry date with your name and address etc.
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Advertisement Manag
PETER.J. MEW, Frinton (0255) 850596
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READERS’ ENQUIRIES

We are unable to offer any advice on
the use, purchase, repair or modification
of commercial equipment or the incor-
poratiori or modification of designs pub-
lished in the magazine. We regret that we
cannot provide data or answer queries
on articles or projects that are more than
five years old. Letters requiring a per-
sonal reply must be accompanied by a
stamped self-addressed envelope or a
self addressed envelope and interna-
tional reply coupons.

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic com-
ponents or kits for building the projects
featured, these can be supplied by adver-
tisers.

We advise readers to check that all parts
are still available before commencing any
project in a back-dated issue.

We regret that we cannot provide data
or answer queries on projects that are
more than five years old.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY with PRACTICAL ELEC-
TRONICS take reasonable precautions to
protect the interests of readers by ensuring
as far as practicable that advertisements are
bona fide, the magazine and its Publishers
cannot give any undertakings in respect of
statements or claims made by advertisers,
whether these advertisements are printed as
part of the magazine, or are in the form of
inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non-receipt of goods ordered, or
for late delivery, or for faults in manufac-
ture. Legal remedies are available in respect
of some of these circumstances, and readers
who have complaints should first address
them to the advertiser.

TRANSMITTERS/BUGS/TELEPHONE

‘EQUIPMENT

We would like to advise readers that cer
tain items of radio transmitting and tele-
phone equipment which may be advertised
in our pages cannot be legally used in the
UK. Readers should check the law before
using any transmitting or telephone equip-
ment as a fine, confiscation of equipment
and/or imprisonment can result from illegal
use. The laws vary from country to country;
overseas readers should check local laws.
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Constructional Project

SIMPLE RADIO

ONTROL SYSTEM &

ROBERT PENFOLD

. >

Low cost, short range, crystal
controlled transmitter and receiver
with many possible applications.
Operates on the 27MHz model

control frequency.

system operafes on the 27MHz band,

and provides short range operation
(up to about six metres). It provides simple
onjoff operation, with a relay in the
receiver switching in sympathy with a
pushbutton switch on the transmitter.

This equipment is suitable for the control
of model cars, etc. used indoors (or out-
doors provided the limited range is borne
in mind), or an application such as the
remote control of a camera which has an
electric release socket. A future article
will describe a more sophisticated superhet
Receiver that will give much greater range.

SYSTEM

OPERATION

The block diagram of Fig.1 helps to ex-
plain the way in which this system func-
tions. Sophisticated radio control systems
operate by having a complex form of mod-
ulation on the basic 27MHz carrier wave.

However, the system described here is
designed to be as simple as possible and
consequently it does not use any form
of audio or pulse coded modulation. It
operates on the basis of the relay at the
receiver being activated when the carrier
wave is switched on, and switched off when
the carrier wave is absent. The transmitter
is manually keyed on and off via a push-
button switch.

The transmitter is very simple indeed,
and it just consists of an oscillator which
generates the basic 27MHz radio signal,
and an r.f. amplifier which boosts the out-
put slightly and “cleans-up” the output sig-
nal. This amplifier drives the aerial, which
is a short telescopic type. As the boost
provided by the r.f. amplifier is very small,
and the output power is quite low, there is
little risk of the unit causing interference to
other radio users, even if the transmitter is
less than perfectly aligned.

The receiver is slightly more complex
than the transmitter. A short telescopic or
simple wire aerial feeds into an r.f.
amplifier. This includes a tuned circuit
which selects the signal from the trans-
mitter, but attenuates signals at other
frequencies.

THIS extremely simple radio control
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The basic gain of the r.f. amplifier is not
very high, and neither is the selectivity.
The selectivity of a receiver is its ability to
respond to the correct signal while.ignoring
signals on nearby frequencies.

REGENERATION

Regeneration is used in order to improve
both the selectivity and sensitivity of the
receiver. Regeneration is a form of feed-
back, and it entails sending an in-phase
signal from the output of the amplifier
back to the input.

used to boost this signal to a level that
can reliably operate the next stage. This is
a simple relay driver which activates the
relay if the output from the detector stage
is large enough.

Of course, with the transmitter switched
off there will be no output from the
detector, and the relay will not be activated.
Provided the system is used within its
maximum operating range, the relay will
therefore switch on and off in sympathy
with operations of the pushbutton at the
transmitter.

There is a drawback to this ultra-simple
system in that it is very vulnerable to in-
terference from any nearby radio control
transmitters operating on the same chan-
nel. With the transmitter switched off, any
strong signal on the same channel will hold
the receiver in the ““on” state.

In practice this is not a major problem
since the receiver is not very sensitive, and
only radio control transmitters in fairly

RE |
AMPLIFIER

DETECTOR

D.C.
AMPLIFIER i

AERIAL 7 AERIAL
27MHz R.F.
OSCILLATOR AMPLIFIER
I
v+ po—
PUSHBUTTON

REGEN.

out ——o— 1 RELAY i

RELAY I
DRIVER

Fig.1. Block diagram for the Simple Radio Control System.

This feedback signal adds to and effec-
tively boosts the input signal, giving a
much stronger output signal. The feedback
is greatest in the centre of the receiver’s
passband, and it consequently improves
the selectivity.

There is a limit to the amount of feed-
back that can usefully be applied to the
circuit. Excessive feedback results in the
r.f. amplifier breaking into oscillation, and
the receiver being held in the “on” state.
For optimum results the regeneration level
must be adjusted to a point just fractionally
bélow that at which the amplifier breaks
into oscillation.

A conventional diode detector circuit
provides a d.c. output signal that is roughly
proportional to the input signal level. The
actual voltage produced is quite low even
at very short ranges, and is unlikely to ever
be more than a fraction of a volt.

A high gain d.c. amplifier is therefore

close proximity to the receiver could block
operation of the system. However, it would
obviously be advisable not to use the unit
where there is a likelihood of interference
from other radio control systems.

TRANSMITTER
CIRCUIT

The transmitter circuit diagram appears
in Fig.2. To ensure that the transmitter
operates on the right frequency it must be
crystal controlled. Quartz crystals enable
accurate frequencies to be produced with-
out the need for any adjustments.

Radio control crystals are invariably
overtone types, and in most cases they are
third overtone types. This simply means
that their true resonant frequency is at
about 9MHz, but in a suitable circuit they
can be excited into oscillation at three
times the fundamental frequency so that
they -provide a signal at around 27MHz.
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Crystals having a 27MHz fundamental
frequency could be produced, but they
would be relatively expensive, and very
fragile as well.

In order to get an overtone crystal
to oscillate at its overtone frequency it
is necessary to use a circuit which con-
tains a conventional L-C tuned circuit at
this frequency. This circuit uses a conven-
tional overtone oscillator based on transis-
tor TR, and having capacitor C2 plus the
main winding of r.f. transformer T1 as the
tuned circuit. The adjustable core of Tl
must be given a suitable setting in order to
produce the correct resonant frequency,
and oscillation from TR1.

There are six channels in the 27MHz
radio control band with a channel spacing
of 50kHz. The frequencies of these chan-
nels are as follows:

Channell 26-995MHz
Channel2 27-045MHz
Channel3 27:095MHz
Channel4 27-145MHz
Channel 5 27-195MHz
Channel 6 27-245MHz

The prototype transmitter is fitted with a
channel 6 crystal, but both the transmitter
and the receiver can be adjusted to operate
properly on any channel.

The secondary winding on Tl couples
the output of the oscillator, via capacitor
C3, to the input of a simple r.f. amplifier
stage. This has a tuned load which is
provided by the main winding of T2 and
C6. There is a coupling winding on T2
which could be used to couple the output
signal to the aerial, but a capacitive cou-
pling via C5 from the collector of TR2
seems to provide a much stronger output
signal.

Incidentally, the BC549 used for TRI
and TR2 is an audio transistor and not a
radio frequency type. However, -on trying
various transistors in this circuit, BC549s
and similar devices were found to work
rather better than the more likely choices,
some of which gave very little output at all.

The BC549 does actually have quite a
high ft figure of 300MHz, more than ten
times higher than the frequency involved
here. A definite advantage of BC549s is
that they are much cheaper than most
radio frequency transistors.

As the transmitter has only a modest out-
put power it does not have a particularly
high current consumption. In fact the typi-
cal current drain is only about 17mA.

R2
180

AERIAL

T!i
KANK3335R
r =

g1
=i _J' isv
1

ali

—

. -
TR2
BC 549

ov

i
G

-

E40000

Fig.2. Circuit diagram for the handheld Transmitter. Transistor TR1 acts as the
oscillator and TR2 is the r.f amplifier. Notice the “grounding” of the transformer
screening cases (cans) to the common OV line.

Assuming the transmitter will only be
activated briefly and intermittently, a small
(PP3) size battery is adequate. If it will be
switched on for longer periods of time a
higher capacity battery (such as six HP7
size cells in a plastic holder) represent a
more economic power source.

RECEIVER

CIRCUIT

A dual gate MOSFET (TR1) is used as the
r.f. amplifier in the receiver circuit (Fig.3). A
dual gate MOSFET is used due to the rela-
tively high performance it offers at 27MHz.
The tuned circuit is comprised of capacitor
C4 and the main winding of T1.

A MOSFET device has a very high input
impedance, and it is therefore acceptable to
directly couple the tuned circuit to the gate
1 terminal of TRI. The aerial can also
be direct coupled to the tuned circuit as
it will only be a short telescopic or wire
type. There is no risk of this producing
any major loading problems on the tuned
circuit.

The gate 2 terminal of TRI is not of
major importance in this application, and
it is simply given a suitable bias voltage
from the source terminal via resistor Ri.
The r.f. choke coil L1 forms the drain load
for TRI1, and the trimmer capacitor C3
controls the regeneration.

This feedback from C3 is applied by way
of a small winding on Tl to the tuned

i

@

*
TRANS.

o AP L

®

i s 4

RO

Fig.3. Complete circuit diagram for the Receiver. The preset trimmer capacitor C3 controls the regeneration or

feedback to the tuned circuit T1/C4.
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circuit. This winding is connected with the
right phasing for the required positive feed-
back.

Capacitor C6 couples the output from
TR1 to a conventional diode detector
circuit (D1, D2). ICl is an operational
amplifier which is used here as a non-
inverting amplifier. The CA3140E used for
ICl is a type which can operate as a d.c.
amplifier without the need for a nega-
tive supply. Note that other operational
amplifiers are unlikely to operate properly
in this circuit. Resistors RS and R6 are the
negative feedback circuit, and these set the
closed loop voltage gain of IC1 at approxi-
mately one hundred times.

The output of ICI (pin 6) drives an le.d.
indicator D3 via current limiting resistor R7.
This will not be of much help in normal use
in most applications, but it is useful as a
tuning indicator when initially getting every-
thing set up correctly. In order to save bat-
tery drain, D3 can be disconnected once the
receiver is set up properly and working well.

Transistor TR2 is the relay driver, and
this is a simple common emitter switch
which is turned on when the output of IC1
goes more than about one volt positive. It
then activates the relay coil, which in turn
activates the relay contacts and the con-
trolled equipment. D4 is the usual protec-
tion diode which suppresses the reverse
voltage spike that is generated when the
relay coil is de-energised.

The current consumption of the Receiver
circuit is only about five to six milliamps
under standby conditions, but it will rise to
around 40 milliamps when the relay is ac-
tivated. A fairly high capacity 9V battery is
therefore needed, such as six HP7 size cells
in a plastic holder.

In some cases it might be possible to
power the unit from the battery supply
which is used for the controlled equipment.

TRANSMITTER
Resistors
R1 220k See
R2 180 SHOP
R3 100k
All 0-25W 5% carbon film. TALK
Page
Capacitors
C1,C4  100n ceramic (2 off)
C2,C5  47p polystyrene or ceramic
plate (2 off)
C3 1n Mylar
Cé 22p polystyrene or ceramic
plate
Semiconductors
TR1,TR2 BC549 npnsilicon (2 off)
Miscellaneous
T1,T2 r.f. transformer, type Toko
KANK3335R (pink)
(2 off)
X1 27MHz radio control crystal
B1 9V battery (PP3 size)
St Pushbutton switch; push-

to-make, release-to-break
Plastic case, size approx. 128mm x
65mm x 44mm; 0-1 inch matrix strip-
board panel, size 25 holes by 19 copper
strips; telescopic aerial; battery connec-
tor; solder pins; connecting wire; solder,
etc.

Approx cost
guidance only

 £14
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However, this can easily lead to problems
due to noise modulated onto the supply of
the model (or whatever) which is being
controlled. The safest option is to give
the unit its own battery supply, which is
guaranteed to be fully noise-free.

CONSTRUCTION
=TRANSMITTER

The transmitter circuit is built on a piece
of stripboard and the component layout
and details of breaks required in the copper
tracks are are shown in Fig.4. The board
has 25 holes by 19 strips, and this must be
cut from one of the standard sizes in which
the board is sold.

Stripboard is easily cut using a hack-
saw, but as it is made from a fairly brittle
material it needs to be worked quite care-
fully. The two mounting holes are 3-3 mil-
limetres in diameter, and they will accept
metric M3 or 6BA screws.

There are three components which are
slightly awkward to fit onto the board.
These are the transformers T1, T2, and
crystal X1. With all these components it is
not possible to fit them to the board di-
rectly because they have the wrong pin
spacing and (or) pins that are too large to
fit the holes in the board.

Fortunately there is an easy solution,
and this is to first fit solder pins to the
board at the positions indicated in Fig.4. If
the tops of the pins and the pins of the
components are then generously tinned
with solder, there should be no difficulty in
soldering the components onto the pins. Be
careful not to overheat the components
when soldering, be as quick as possible.
Make quite sure that each pair of pins are
properly connected together.

P

i R-C TRANS.
| A

| ® &

bt

o PRGNS R e

Fig.4. Transmitter stripboard component layout wiring and details of breaks
required in the underside copper tracks.
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Layout of components inside the completed Transmitter unit.

The completed Receiver board showing the relay strapped in position.
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It is possible the crystal X1 will be a
wire-ended type which can be mounted
directly onto the board. This is unlikely
though, since most radio control crystals
are of the plug-in variety so that the
equipment can easily be changed to a
different channel.

It would probably be possible to obtain
a suitable crystal from a specialist crystal
supplier, but this might prove to be ex-
pensive. It is almost certain to be cheaper
if a pair of “off-the-shelf”” radio control
crystals are obtained from a general com-
ponent supplier.

This may seem wasteful, since the
receiver crystal is not needed for the
receiver featured here. However, these pairs
of crystals are quite cheap, and the receiver
crystal will be there if you should build a
superhet radio control receiver at some
later date.

A small plastic case will comfortably
accommodate everything, although a
medium size case will be needed if the unit
is powered from six HP7 cells. Also, if you
use a telescopic aerial which fits inside the
case or retracts into it, a larger case will be
needed in order to accommodate it.

The general layout of the unit is not
critical, but mount the circuit board in a
position that will provide easy access to the
cores of Tl and T2. Only a very small
amount of hard wiring is needed, and this
is included in Fig 4.

RECEIVER

The topside component layout and
underside details of the receiver circuit
board is shown in Fig.5. This is based on
a stripboard which has 43 holes by 21
copper strips. The receiver is constructed
in much the same way as the transmit-
ter unit, and we will therefore con-
centrate here on some additional points
which need to be borne in mind when
constructing the receiver unit.

The first point to note is that TRI1 and
IC1 are both MOS devices, and that they
therefore require the usual anti-static han-
dling precautions. In the case of ICI this
means that it should be fitted in a holder,
and that it should not be fitted into place
until the unit is in all other respects
finished. Handle this component as little
as possible once it has been removed from
the anti-static packaging.

Transistor TR1 must be soldered di-
rectly to the board, but this must be
done using a soldering iron having an
“earthed” bit. It should not be fitted on
the board until the other components
(except ICI) have been fitted. Like IC1, it
should be handled as little as reasonably
possible once it has been removed from
the anti-static packaging.

The trimmer capacitor C3 and trans-
former T1 will not fit direct onto the
board, but are easily fitted via solder pins
(like T1, T2, and X1 in the transmitter).
The relay must be a type that will operate
reliably from about 7 volts, have a coil
resistance of about 180 ohms or more,
and have suitable contacts of adequate
rating.

Unfortunately, most of the relays cur-
rently on offer that will operate reliably
from a 7V coil voltage seem to have quite
low coil resistances. Using one of these
would give the unit a rather high current
consumption, and could result in TR2
being destroyed by an excessive current
flow.

Probably the best choice is a ““continental™
style relay having a 12V, 185 ohm coil, and
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Fig.5. Stripboard component layout, details of underside breaks in the copper tracks AFI‘I% 25W Sﬁ,}%arbon film
and off-board wiring for the Receiver. The relay RLA is held on the board by wire K
straps” and the contacts wired to the board with insulated connecting wire. Capacitors
a ! Cc1 100n ceramic
twin changeover contacts. Although the coil ADJUSTMENT C2 100p axial elect., 10V

has a nominal voltage rating of 12V, it will
actually operate reliably on voltages as low
as 5-5 volts, making it perfectly suitable for
use in this circuit.

This relay does not have a base that is
compatible with 0-1 inch pitch stripboard.
One way of reliably fixing it to the board
is to glue it in place, and to also secure it
with a couple of wire ““straps’ soldered to
the board. Once mounted on the board.
the relay is hard wired to the circuit board
and the controlled equipment.

If the receiver is to be used in an ap-
plication such as a remote camera trigger,
it can be mounted in a plastic case in
the usual way, complete with a telescopic
aerial. Connection to the relay can then be
via a (say) a 2-5mm jack socket fitted on
the case, plus a suitable lead to connect
this socket to the camera.

If the receiver is to be fitted in a model it
might be better not to bother with the
case. It would just add to the cost of
the system, add weight to the model, and
probably serve.no real purpose.

Where feasible it is best to use a
telescopic aerial about a metre long, but it
might be necessary to improvise a suitable
aerial, Ideally the aerial should be about
0-6 to 1:2 metres long, and it can be made
using anything from thin wire to thick
metal rods or tubes. It is important that
the aerial is not in electrical contact with
anything other than the receiver circuit,
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Alignment of the system starts with the
Transmitter. Use a proper trimming tool
when adjusting the cores of any of the
r.f. transformers. Small screwdrivers can
produce detuning effects when they are
removed from a core, and their wedge
shape can also cause damage to the brittle
ferrite cores.

The core of T1 must be given a suitable
setting or the oscillator with fail to operate.
In practice a wide range of settings should
give satisfactory results.

Use a multimeter to measure the current
consumption of the transmitter circuit. It
should be something under 20 milliamps if
the oscillator is functioning, or around 35
to 40 milliamps if it is not. If a high reading
is obtained, adjust the core of T1 until a
suitably low reading is obtained.

Next the core of T2 must be adjusted
for maximum output. Again using a multi-
meter to monitor the current consumption
of the transmitter, adjust T2 for minimum
current consumption.

There will probably be a wide range of
settings that give very much the same level
of current consumption, but at some point
there should be a definite (although prob-
ably quite small) dip in the current reading.
It is in this dip that maximum output is
obtained.

With the aid of a suitable field strength
meter, or a shortwave receiver fitted with a
tuning -or S-meter, it might be possible to

C3 10p min. film dielectric
trimmer
(of: 22p polyester or ceramic
plate
C5, Ce,
Cc7 10n polyester (3 off)

Semiconductors

D1,D2 OA91 germanium signal
diode (2 off)

D3 red panel l.e.d.

D4 1N4148 silicon signal diode

TR1 MFE201 dual gate MOSFET

TR2 BC549 npnsilicon

IC1 CA3140E MOS input

op.amp

Miscellaneous

T1 r.f. transformer, type Toko
KANK3335R (pink)

RLA1 relay 185 ohm 6V coil,
with 2-pole changeover
contacts

L1 0-47mH r.f. choke

B1 9V battery pack (6 x HP7
size cells)

S1 s.p.s.t. sub-min toggle

Plastic case about 150mm x 90mm x
52mm; 0-1 inch stripboard, size 43 holes
by 21 strips; battery connector; plastic
battery holder for 6 x HP7 size cells;
telescopic aerial; 8-pin d.i.l. i.c. holder;
solder pins; connecting wire; solder, etc.

Approx cost
guidance only

£16
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adjust the cores of TI and T2 for slightly
higher output. In particular, adjusting the
core of Tl to maximise the output of the
oscillator might give a boost in output
power.

Note though, that the setting of Tl's
core will probably have to be backed-off
somewhat from the setting that provides
peak output. Otherwise the oscillator will
almost certainly show a reluctance to start-
up properly. Apparently this is quite nor-
mal for crystal oscillators. You may even
find it necessary to detune T2 very slightly
in order to obtain reliable keying of the
transmitter.

Moving on to the Receiver. initially trim-
ming capacitor C3 should be set near to
minimum value (i.e. with the two sets of
metal plates only slightly meshed together).
With the transmitter and receiver circuits
switched on, and close together, it should
be possible to get the relay to operate by
adjusting the core of T1.

There should also be an indication from
le.d. D3. Adjust the core of T1 for maxi-
mum brightness from D3.

By advancing C3 and readjusting the

core of T1 it should be possible to obtain
improved sensitivity. As higher sensitivities
are achieved, it is advisable to move the
transmitter further away from the receiver.
Otherwise D3 will be switched fully on
at a small range of settings, preventing
an accurate peak indication from being
obtained.

The receiver will be held in the ““on™ state
it C3 is advanced too far, and the signal
from the transmitter will then have no effect
on the receiver. Optimum sensitivity is ob-
tained just below this point. It can be a bit
tricky getting this type of circuit accurately
setup. but with some persistent and very
careful “tweaking™ it should be possible to
get the system operating reliably over a dis-
tance of around 6 metres or more.

It is only fair to point out that results can
be slightly erratic when a system of this type
is operated indoors. Reflected signals can
produce standing waves which give strong
signals well away from the transmitter, or
“blind"™ spots quite close to it. If problems
with “blind” spots should occur. simply
moving the transmitter slightly will often
effect a cure.
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Mini Lab (Teach-In '93)

This month the space reserved on our Min/
Lab printed circuit board (p.c.b.) is for a useful
piece of “test equipment” called a Signal Gen-
erator. This circuit produces sine, square and
triangle waveforms and is centred around the
ICLB0O38 waveform generator i.c.

The waveform generator i.c. may prove dif-
ficult to source locally but it is currently listed
by Cricklewood (& 087 452 0167), View-
com (& 087 471 9338) and Electromail
(B 0536 204555) code 305-844. Provided
you make sure to specify the p/astic 14-pin d.i.l.
ICLBO38CC version (not the more expensive
ceramic BC type) it should work out to about
f4 10 £5.

The heatsink for Darlington transistor is one
of the cheap TO-220 19°C/W “drop-in” type
which should be available generally. The RS
401-863 (Electromail) and Farnell (<& 0532
636317) 170-070 are suitable TO220types and
will fit the board directly (check for mini-
mum order charges). Don’t forget the transistor
mounting kit.

If the loudspeaker is to fit directly on the
p.c.b., the 50mm square “polyester” cone type
shouid be ordered. The ‘speaker was purchased
from Electromail, code 250-277 (8 ohm), and is
the flanged type. Other types of 8 ohm speakers
can be used, but some form of mounting may
need to be improvised.

A selection of kits for the Min/ Lab has been
put together by Magenta Electronics (&
0283 65435), including the single Eurobread-
board which replaces the two discontinued
plug-in Verobiocs. The large printed circuit
board is available from the £PE PCB Service
code Mini Lab.

Simple Radio Control System

Some of the items catled up for the Simple
Radio Contro/ System may prove a little difficuit
to locate locally.

The MFE201 dual gate MOSFET transistor
seems to be only listed by Cirkit (@& 0992
444777) and carries the stock code of 06-
04201. As the same company are main stockists
of Toko coils, the KANK3335R(pink) rf. trans-
formers can be ordered from the same source.

Looking around for the 4-7mH rf. choke
proved quite a task, expecting to find a range of
chokes available it was surprising to find that
most values were stocked except the 4-7mH

with David Barrington

TTALK

range. However, Maplin list one with the
correct value and the stock code is UK80B. The
miniature trimming capacitor used in the
receiver was also purchased from Maplin, code
WL6B9A.

The radio control crystals are normally sold in
pairs and should be stocked by most of our
component suppliers. Aithough only one is re-
quired it works out cheaper to purchase the pair.
If you do experience any difficulty they are avaii-
able from Maplin, code HX30H.

Turning to the telescopic aerials. Most of our
components advertisers list a fairly wide range of
aerials in their catalogues and it should be pos-
sible to select one to suit this application. The
ones on the models are Maplin code YT20W,

The relay used in the receiver is a “con-
tinental” plug-in type rated at 12V and has
a coil resistance of 185 ohms. This relay is
claimed to work down to 5-5V, making it ideally
suited to this circuit. This relay is available from
Electromail, code 348-908.

Other relays will, of course, work in this circuit

but most of those that will operate from about

7V seem to have a coil resistance less than that
specified. Using one of these will increase the
current consumption and couid, in some cases,
cause damage to transistor TR2.

Biomet Pulse Monitor
Items like the 3% digit LCD, the light

dependent resistor, some of the semiconductors,

and more general components needed to build
the Biomet Pulse Monitor should be stocked
by most component suppliers. The more
specialised devices all seem to be only available
from Electromail.

The following items, including their code
numbers, are all available from the above
mentioned source. The MF10 filter, code
302-407; H11AA1 opto-isolator, code 585-
258; LM2917-8N tachometer, code 302-047;
TSC7126 display driver, code 303-652; and
finally the 3% digit liquid crystal display, code
589-250.

The CA3306CE 6-bit flash ADC is available
from Maplin, code CR23A. The printed circuit
boards are obtainable from the £PE PCB Serv-
fce codes 817 (Sensor) and 818 (Display) —see
page 156.

Automatic Plant Watering System

All the "electronic’” components for the Auto-

matic Plant Watering System should be readily

Evervday with Practical Electronics, February 1993

availabie from most of our component adver-
tisers and not cause any problems. However,
the TIP121 power Darlington transistor may be
in short supply and it is suggested, by some
stockists, that the TIP122 be used instead. This
device has not been tried in the model.

You wit! have to take a trip down to your local
car breakers yard or visit a local car accessory
shop for the water pump. The one used in the
modet is a 12V car windscreen washer pump
purchased from a Halford's store at a reasonable
price. You may find your local garden centre can
compete on price for a small pond pump.

Please note that this project MUST only be
battery powered and don't forget to make
provision for an “overflow’’ system in case of
malfunction.

Rechargeable Handlamp

The power hand lantern used in the
Rechargeable Handlamp is the Ever Ready
R690 lamp. It should be stocked by most large
electrical stores.

The 2V 2-5Ah Cyclon rechargeable sealed
lead-acid cell (battery) appears to be special
to RS Components and only available from a
bona-fide RS stockist or their mail order outlet,
Electromail. When ordering quote stock number
591-461.

You will require a multimeter for setting this
circuit up. If you do not have one, there are
some very good offers around from our adver-
tisers at the moment.

Simple Metronome

All the components required to build the
Simple Metronome are standard " off-the-shelf”
items and should be available from most of our
advertisers. Note that the polyester capacitor
should be a printed circuit board mounting type
having a 10mm (0-4in.) lead spacing.

Please Note

Last month we carried a new advertisement
(supplied by them) from Marco Trading for
their new components catalogue. Unfortnately,
all those readers who wanted a copy of this use-
ful catalogue were disappointed — it did not in-
clude an address of where to send for copies.

Copies can be obtained from Marco Trad-
ing, Dept EPE, The Maltings, High Street,
Wem, Shropshire, SY4 S5EN.

Also last month in Shopta/k, we gave an
incorrect code number for the p.c.b. mounting
co-axial socket used in the TV/UHF Aerial
Amplifier. The correct Cirkit code is: 10-
01200. We understand that they are out of stock
at the moment but new supplies will arrive
shortly.

We apologise for this slip and we will make
every effort to ensure it does not happen again.
This is, to our knowledge, the first time we have
got an order code wrong, but it does show how
important it is to send off for catalogues as soon
as they are issued.
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A roundup of the latest Everyday News from the world of electronics

OFFICE OF THE FUTURE

Addressing the problem of the office of tomorrow,
Prof. Peter Cochrane, Kim Fisher and Rob

Taylor- Hendry from BT's research laboratories at
Martlesham Heath, Suffolk, gave an intriguing insight
to BT's future plans when they presented a paper
entitled ““The Office You Wish You Had".

HE EVOLUTION of technology during

the past 60 years has now outstripped
the rate of our biological evolution to cope
with change. Moreover, our interface with
technology has generally been designed for
‘the convenience of the technology and is
not intuitive or biologically matched to our
abilities. If we are to change the office and
the working environment significantly in
the future, then these issues have to be
addressed.

Computer and communications tech-
nologies now look ripe to introduce some
radical and long overdue change. All the
technology and know-how is available (in
abundance) to revolutionise the office, the
home and the place of work far beyond
what we currently enjoy. In many respects
we might now consider the modern office to
be an unnatural and even hostile environ-
ment for most humans, they are not
convenient, user friendly, or conducive to
efficient and pleasant operation.

So here is a proposal for a method of
breaking down these barriers in the office
environment centred around the realisation
of a “future desk™. In Fig. | the desk is
realised with currently available technol-
ogy integrated to satisfy all of our known
and well defined requirements, but with the
inclusion of a set of human orientated in-
terfaces.

Specific features of the desk include:

Fig. 1. The Futuredesk and electronic video whiteboard. (1 ) A4 f' :
portable write tablet. (2) Hardware storage. (3) Multi-format input.
(4) Rolltop storage. (5) L.C.D. window,/post-it board. (6) Telecon |
ferencing screen. (7) Optical link and hands-in camera. é

optical communication that is cordless and
large bandwidth; built-in equipment and
an active surface for document dis-
play, manipulation and cordless/active
peripherals; multi-standard input and out-
put devices; intelligent non-intrusive inter-
faces; software filing, summarising, and
correlating; intuitive and ergonomic con-
trol systems; built-in recognisers for ‘hot
desking’, with a secure data environment;
teleconferencing with human scale interac-
tive images; hi-fi acoustics; voice 1/O and
command. Let us look at some of these
features in detail in the sections that follow.

OFFICE WIRING

One of the major limitations of present
day office design and realisation is the
necessity for hard wired desks. Even
with the exciting optical fibre technology
developments there still remains an under-
lying problem with the cabled office:
getting fibre or cable to where you want it.

Optical wireless affords an important
means of short-range, diffuse and line-of-
sight fixed and mobile communication for
inside the office without the regulatory
or frequency restrictions of radio alterna-
tives. Furthermore the bandwidth of the
channel is potentially as broad as cable
based optical fibre systems, thereby allow-
ing broadband multi-channel services. The
principle is directly analogous to radio.

Data can be omnidirectional radiated from
a ceiling, desk or body mounted antenna
and transceiver (Fig. 3).

So with optical wireless the office can
have an omnipresent optical ether so that
people and their desks can be mobile
and still have broadband communication.
People and equipment are thus free to
roam within a building with no more data,
printer, fax or telephone cables — only
power is required.

The optical ether also enables the use of
a lightweight headset with microphone
and earpiece to provide cordless com-
munication. Furthermore, voice recogni-
tion software allows direct voice I/O with
computer and communications systems.

With intelligence built into the cellular
optical wireless system the headset can be
tracked and automatic location and ac-
tivity systems can be used to produce

“‘who, where and when activity databases.

Combining voice recognition and the
location facility provides a secure method
of “hot desk operation anywhere in an
office. Talk to any desk and it can check
your identity and configure to your own
personal definition using the broadband
optical communication to access your vir-
tual desk’s facilities.

THE DESK

Today desks are passive objects on which
we stack, and in which we store, things.
Technology has made them a mass of
wires, equipment boxes, keyboards, mice
and phones; none of which easily work
with each other and all with their own
proprietary interfaces. The wiring alone
causes configuration nightmares whilst
the integration of diverse software and
hardware is rapidly approaching the
impossible.
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Fig. 2. HDTV video back-projection schematic.

One solution to this is an activity desk
with: a built-in optical backplane; a parti-
tioned structure used to house equipment;
an inductive working surface to provide
battery charging and communication to
cordless peripherals; ergonomically built-in
multiuse displays and input devices; radi-
cally new user interface such as “hands in
the screen and eye plus voice tracking””.

If optical wireless is used in the office,
then cordless objects could be used instead
of wired mice and keyboards. Inductive
loops printed below the surface of the desk
(like a car’s heated rear window) would
charge anything placed on its surface. A
laptop or active organiser placed on the
desk would be trickle charged at the same
time as communicating with the desk al-
lowing the full processing power of the
desk to be instantly available without any
physical connections.

VIDEO
CONFERENCING

Video conferencing has the ability to
radically reduce the need for people
to travel. With the addition of tele-
presence hardware, a person can literally
“be in two places at once”. The con-
strained bandwidth available today for this
human interface currently produces visual
anomalies in the perception of the images
and is detrimental to realising its full
potential. To improve and humanise the
limiting aspects of videoconferencing a
different type of interface is proposed.

A large rear projected HDTV monitor can
be ergonomically placed (Fig. 2) in the
desk. This produces high definition life-size
images in front of the user (in a natural
face-to-face mode). By the use of an LCD
shutter as the screen material a video camera
can be aligned to be looking directly at the
user through the screen. This enables a
human sized image of your conversant with
eye to eye contact and gaze awareness.
Because of the large size of display the
peripheral vision would be partially filled
and create a feeling of “being there” rather
than watching a picture.

As this display is High Definition, then it

can also be used as a computer monitor and
in many applications allows the mixing of
videoconferencing and computer generated
data.

By using an infra red emitting pen the
screen can also be turned into an electronic
whiteboard via infrared sensing in the
camera driving the cursor controls of the
computer. This allows multiple videocon-
ferencing participants to work together in
the same electronic media space in real time.

HANDS IN THE
SCREEN

The addition of an overhead camera,
scanning the desk’s surface, and producing
a positional image of the user’s hand
(““or finger worn” 3D RF positioning sen-
sors) allows the realisation of an economic
“hands-in-the-screen” interface. This direct
hand control and manipulation of objects
is linked to the function of the computer
and peripheral equipment. No keyboard or
mouse control is necessary; just speak the
text and then ““grab it” and put it where
you want it.

ELECTRONIC
POST-IT

To ensure that the main working display
is not crowded with buttons, icons and

electronic messages, another simple display
with a touch sensitive surface and voice
activation can be appropriately positioned.
This can be used for telephone directory
listings, “post it”" pads and soft keys for all
desk controls. For example this enables
an up to date electronic directory to be
displayed and a telephone call established
whilst still being part of a video team work-
ing session.

PAPER

The user interface to electronic mail sys-
tem can be radically improved if our human-
oriented user interface is applied with a
few minor enhancements. For example; the
scanning of bar coded documents allows
automatic logging, filing, abstraction and
tracking. For example, the document ar-
rived at 9:15am on 27th October. Rob and
Phil were with you plus a visitor. The text
correlator reads the central file copy and the
key words are “Information Exchange” and
“publication date™. This related informa-
tion, when automatically appended, enables
single location filing and retrieval via sparse
descriptors. This falls precisely in line with

our abilities. As humans, we can vaguely

remember the scenario: “Rob was with a
visitor and it was in the morning™. All the
documents in this category, complete with
a video snap of the visitor, can thus be
recalled.

As we move to a multimedia environment
then the ability to add colour, moving
images, sound and interaction to documents
will lead to paper being a less power-
ful medium. Electronic mail will then in-
clude video sequences, active directories and
databases in a form that match your desk’s

personal ‘sifter’ and organiser.

MEMORY AND
CONMMUNICATION

In order to reduce the memory required,
a process of (Hebbian) data decay is being
investigated. Documents are reduced in
data content with time as their perceived
importance diminishes. Thus a docu-
ment with full colour and voice annota-
tion decays with time through to a
monochrome document with low quality
audio. Finally it is compressed with only
contextual and retrieval information easily
accessible. Regularly used or vitally impor-
tant documents can remain uncompressed
and complete.

FINAL REMARKS

All of the technology described is either
available or currently under development.
A decade from now could see it generally
available in the work place.

Optical wireless in the office...ceiling satellite

Fig. 3. Mobile communications using diffused infra-red light.
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now enables high power MOSFETs: to
placed on the same chip as its low power
controlling circuitry. This development by
Harris Semiconductors uses a poly-silicon
thin film transistor process.

So far only experimental models have
been made but they have been capable of
switching currents of up to 1A and voltages
of 100V. Even so the process is capable of
being extended further with no difficulty
and it should be possible to control volt-
ages up to 1000V and currents of S0A.

Isolated Power

The technique uses a thick oxide layer
between the bulk silicon used for the basic
i.c. and the high power thin film transis-
tors. By having complete isolation in this
way there is no compromise in the per-
formance of either section. Currently the
oxide layer gives an isolation of 500V al-
though it is expected that this figure could
be raised to 1000V or 1500V with little
difficulty.

During manufacture the power FETs are
fabricated after most of the basic ic. is
complete. The first step is to deposit the
poly-silicon onto the layer of oxide and
then a thin layer of oxide is grown onto
the channel. When this process has been
completed another layer of poly-silicon is
deposited as shown in Fig. 1 to act as the
gate for the devices.

In view of the large currents on the chip
special care has to be taken to ensure the
chip can withstand the heat generated.
The manufacturers state that the chip can
operate with a case temperature of up to
200°C. Beyond this there is an on-board
circuit to shut the i.c. down before it is
destroyed.

Whilst this chip may not find many uses
within the amateur sphere of electronics,
there are likely to be a number of spin-offs.
These could be very useful because there
are comparatively few high poweri.c.s.

Sound Improvements

Today there are a tremendous number of
developments taking place in the hi-fi and
audio market place. CDs have long estab-
lished their place and brought about the
demise of the vinyl disc. Digital audio tapes
or DATS are being used increasingly, albeit
at the top end of the market. Digital com-
pact cassettes are starting to appear and
mini-discs are close on their heels.

All these new technologies use digital tech-
niques, and give a far superior sound quality
than the older analogue ones. However, very
few changes have taken place to the basic
hi-fi systems. Stereo is used in virtually all
systems. Whilst quadraphonic systems did
appear for a while in the 1970s they never
really caught on.

Now Dolby Laboratories (inventors of the
Dolby noise reduction system used on most

A NEW development in i.c. technology
e
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analogue cassette recorders these days) has
teamed up with a company called Zoran
Corporation to produce a new digital six-
channel surround sound system. Operating
at a data rate of 320K bits/second, it is
stated that this new-system gives tremendous
clarity and spatial realism whilst not requir-
ing excessive amounts of storage, space.
Aimed initially at the professional market
the system should soon be incorporated in
domestic systems.

Within the partnership Dolby has
devised the basic system and a new coding
algorithm. Essentially, this compresses the
data so that it can be transmitted and
stored relatively easily and without taking
up too much space. The other partner,
Zoran will develop a single chip decoder in
place of the five digital signal processors
which are currently needed.

Initially the cost of these chips will be
high, limiting their use to the top end of the
market. Later developments are expected
to be much cheaper and they should even-
tually cost around £15 to £20.

This means that they will be suitable for
use in a much wider range of consumer hi-fi
products. In fact it is hoped that the sys-
tem could be applied to a wide range of
products including compact discs, digital
compact cassettes, mini-discs and video re-
corders.

Donpler Shift
Improves Discs

Today’s computer disc drives are very
high precision pieces of equipment. They
need to be designed and manufactured to
exceedingly tight tolerances to be able to
achieve the performances required of them.

Data transfer rates are very high as indeed
are the storage capacities. To achieve these
levels of performance the heads used for
reading and writing the data have to “fly”
just above the surface of the disc with-

out actually touching it. In fact it is the

lan Poole reports on improved power MOSFETs,
six-channel surround sound and Doppler disc

aerodynamics of the head which keeps a thin
layer of air between them whilst the disc is
rotating.

With the minute distances between the
disc and the head it is absolutely critical that
the surface of the disc is flat, and that there is
a minimal amount of movement in the level
of the surface of the disc. Whilst there will
always be a small amount in any system, too
much will cause the head to crash into the
surface of the disc. This results in a very
annoying loss of data and damage to the
disc.

As a result of this manufacturers need to
be able to determine any movement in the
disc itself very accurately, and with the disc
in situ. This is not very easy, particularly
when the disc is rotating. However, an in-
genious solution has been found by using
the well known Doppler principle.

The system is built around a laser. This
fires a minute spot of light, 10um in
diameter, at the disc. Reflections from this
spot are detected by sensors. The results are
then digitised and fed into a high speed PC
where they are processed using digital signal
processing techniques.

In the first instance, ‘the data from the
doppler shift gives information about the
velocity of the disc relative to the laser sens-
ing head. However, from a knowledge of the
time and the velocity it is possible to calcu-
late the movement or run-out of the disc.

Further information about the surface of
the disc itself can also be obtained and this is
very useful. Normally both sides of a disc
can be measured and the results obtained in
less than 15 seconds.

It is hoped that this new technique will
greatly advance the development and test
of disc systems. It will particularly help in
locating problems with disc clamping as well
as flatness.

By identifying these problems ‘it should
enable heads to be run even closer to
the discs whilst increasing reliability. This
should bring even higher storage densities
and faster access speeds in the future.

N-CHANNEL P-CHANNEL
2y . T S— —_—
GATE GATE

DRAIN SOURCE DRAIN SOURCE

—]— INSULATING

[ v+ p- TNk ] et T n- i pr ]
s ! ! i ;
{
BULK SILICQN OF
THE I.C.

OXIDE

Fig. 1. Structure of the power MOSFET i.c.
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Constructional Project

TIC PLAN
WATERING SYSTEi

7. R. de VAUX-BALBIRNIE

Houseplanc care while you are

away frorm home

@ HIS battery-powered automatic water-
‘? ing system was designed for the care

 of indoor plants. It operates on
demand — water being delivered whenever
probes in the compost sense a fall in the
level of dampness. Water is then pumped
from a container through narrow-bore
tubing to the plants.

The pump used in the prototype unit was
a 12V car windscreen washer pump. These
may be bought from car accessory shops
such as Halford’s quite cheaply and have
been proved effective and reliable over a
test period.

The current requirement is quite high
- up to 1A — but since the periods of
operation are relatively short, the life of
the battery pack will be several months in
normal use. The standby current require-
ment is 151A approximately which may be
regarded as negligible. :

The moisture-sensing probes are con-
nected to the unit using a standard power-
in type socket on the side of the unit. Note
that the Automatic Plant Watering System
is designed as a battery-powered circuit and
on NO ACCOUNT should it be used with
a mains-operated power supply.

CcCIrRCUIT
DESCRIPTION

The complete circuit diagram for the
Automatic Plant Watering System is shown
in Fig. 1. This works on the principle of
water conducting electricity. Thus, probes
A and B placed in the compost will have
a certain resistance between them which
depends on the water content. This resis-
tance will be typically a few hundred
kilohms or several megohms when almost
dry and less than 100 kilohms when damp.

The power-in plug and socket PL1/SK1
connect the probes to the main unit. IC1 is
a micro-power operational amplifier con-
nected as a voltage comparator. Thus, if
the voltage at the non-inverting (+) input,
pin 3, exceeds that at the inverting (-) one,
pin 2, the device is on with the output, pin
6, high (positive supply voltage). In other
cases it is off with the output low.

The resistance between 4 and B, together
with fixed resistor R2, form the top section
of a potential divider. The lower part con-
sists of resistor, R3. With on-off switch Sl
on, a certain voltage will therefore exist at
ICI inverting input. The value of this volt-
age will depend on the degree of dampness
as sensed by the probes — the damper the
compost, the higher it will be.

104

Preset potentiometer, VR1 in conjunc-
fion with fixed resistor, R1, form a further
potential divider connected across the sup-
ply. This imposes a certain voltage on IC]
non-inverting input, pin 3 — the value of
which depends on the adjustment of VRI.

With VRI correctly adjusted and with
damp compost, the voltage at ICI inverting
input, pin 2, will exceed that at thie non-
inverting one, pin 3. The op.amp is then off
with the output, pin 6, low. Under these
conditions nothing further happens.

tors as the quality of the water and com-

post and the length and separation of the
probes. VRI1 will be adjusted at the end
of construction to take account of these
factors.

The resistors in the potential divider sec-
tion have a very high value. This mini-
mises the continuous current which flows
through them from the battery.

Transistor, TRI is really a Darlington
device — it consists of two transistors in
one package. This provides an exception-
ally high current gain so that the small
current flowing from ICI pin 6 through
resistor RS into its base is amplified suffi-
ciently to operate any pump. Note that

PL1ISKY
]
H
A<—*)—
PROBES :
!
| R2
{70k
1
>
VR1
M7 <L{ 2
R1 R3
M7 iMT7
{EE3gese)

Fig. 1. Complete circuit diagram for the Automatic Plant Watering System. On no
account must the system be run from a mains operated supply.

When the compost is dry, the resistance
between the probes rises and the voltage at
pin 2 consequently falls. At a certain point,
this voltage falls below that at pin 3 and the
op.amp switches on with pin 6 going high.

This allows current to flow into the base
of transistor TRI through current-limit-
ing resistor, R5. Collector current then
flows through motor, M1, which turns and
operates the pump. This delivers water to
the compost, the resistance between the
probes now falls and the op.amp, TR1 and
the pump switch off. This will happen every
time the dampness falls below the predeter-
mined level set by VRI.

MOISTURE
CONTROL

It is necessary to provide an adjustment
of the operating point since the level of
dampness required is a matter of personal
preference. Also, it depends on such fac-

TR1 does not need a heatsink in this ap-
plication. IC1 is a CMOS op.amp which
has been specially chosen for its exception-
ally small quiescent current requirement.
Diode D1 by-passes the reverse high-volt-
age pulse which may occur when the motor
switches off — without this, semiconductor
components ¢ould be destroyed.

POWER SUPPLY

A stabilised power supply is not needed
for this circuit. This is because, as the bat-
tery ages and the supply voltage falls, the
inputs to both op.amp inverting and non-
inverting inputs will fall in like manner.
The switching point will therefore remain
unchanged.

A 12V battery supply capable of deliver-
ing at least 1A is needed to power this
project. In the prototype unit, eight 1-5V
“AA™ size alkaline cells were used in an
appropriate holder. This was mounted in-
side the case. An alternative idea wouid be
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to use three type 1289 4-5V batteries con-
nected in series but a larger case would be
needed.

There would be no problem using a
nominal 13-5V supply here. For heavy-
duty use where, perhaps, several large
plants are to be watered two PJ996 6V
batteries connected in series or a 12V PP1
battery (of the type often used for burglar
alarm systems) mounted externally would
provide excellent service.

FEEDBACK

Fixed resistor, R4, applies some positive

feedback from ICI output, pin 6, to the
non-inverting input, pin 3. This provides a
Schmitt trigger action and prevents exces-
sive on-off switching of the motor near
the critical point. Thus, when the level of
dampness sensed by the probes is sufficient
to switch the motor on, the pump then
overruns to deliver rather more water than
would otherwise be needed to switch it off
again.
The value of R4 could be the subject of
experiment later but the specified value
gave good results in the prototype unit.
This point will be mentioned again later.

CONSTRUCTION

Construction of the Automatic Plant
Watering System is based on a circuit panel
made from a piece of 0-lin. matrix strip-
board, size 10 strips x 21 holes. Fig. 2
shows the topside component layout and
details of breaks required in the underside
copper tracks.

Begin by cutting the material to size and
drilling the two mounting holes. Make the
track breaks and inter-strip links then fol-
low with the on-board components taking

Resistors
R1,R3  4M7 (2 off)
R2 470k see
R4 10M SHOP
R5 4k7

TALK

Page

All 0.25W 5% carbon
Potentiometer
VA1 4M7 min. enclosed preset,
horizontai

Semiconductors

1C1 ICL7611 CMOS op.amp

TR1 TIP 121 npn Darlington
power transistor

D1 1N4001 1A 50V rect. diode

Miscellaneous

S1 1A s.p.s.t. toggle or rocker
switch

M1 12V windscreen washer
pump (see text)

B1 12V battery pack, batteries

and connector (see text)
PL1/SK1 2-1mm power-in plug and
matching socket
Stripboard 0-1in. matrix, size 10 strips
x 21 holes; plastic case. size 149-5mm x
90mm x 52:5mm external; 8-pin d.i.l.
socket; material for probes (see text);
stranded connecting wire; small fixings;
solder etc.
Windscreen - washer type plastic
tubing, jets, T-pieces and connectors as
required for the ““watering system”’.

£7

plus pump, tube and batt s

Approx cost

guidance only

> MOTOR/
3 PUMP -¥

ot BAT TERY -V

"X
MOUNTING
HOLE

1 5 10 15 20

1O 0 0 Q OO0 O 00 00000000O0O0]
1[0 0000080000000 090 el
O C O30 0 00 000008 ® O o e
610 € 0.0 00O ® 0 O O eoflle OO0 ® >0
FIO O O O ® O O O O Q @ O 00 UO
elO O 0 O O O O & OO [°)
1] 0 O O 0 O [ ® O 0O e}
c1®606000000800000000&)0 00|
A0 00 0000800000000

Fig. 2. Stripboard component layout and details of breaks required in the under-
side copper tracks. The completed board is also shown above.

care over the polarity of diode D1. Leave
preset VR adjusted to approximately mid-
track position.

Solder 10cm pieces of stranded connect-
ing wire to strip 14 and 1C on the left-hand
side and to strip 21 H on the right-hand side
of the circuit panel as indicated. Connect
the negative wire of the battery clip (or as
appropriate to the battery being used) to
strip 211.

Prepare the case by drilling holes for
on-off switch, S1 and for the power-in

socket SK 1 used for connecting the probes.
Drill holes in base of the box to align with
those already made in the circuit panel (see
‘photographs). Secure the battery pack to
the case or provide wires for an external
battery:

In the prototype unit, the pump was
mounted inside the box in the position
shown (see photograph) and this provides
a convenient self-contained unit. Some
readers will wish to mount the pump
externally.

Layout of components inside the case showing the pump bolted to one side.

4
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Fig. 3. Interwiring from the circuit panel to all off-board components. Make sure
that the connections to the pump motor terminals are correct.

If mounting it inside the box, holes need
to be drilled to secure the unit itself and
also for the plastic tubing forming the
water inlet and outlet. In the prototype,
one of the pump plastic lugs having a
mounting hole drilled in it had to be cut off
to allow clearance for the lid of the box to
be fitted. However, one fixing proved per-
fectly adequate to hold it securely in posi-
tion. The exact arrangement will depend on
the pump being used.

Referring to Fig. 3, complete the internal
wiring using light-duty stranded connect-
ing wire and mount the remaining com-

ponents. Make the pump electrical connec-
tions using push-on “‘spade” connectors or
solder the wires directly in place. Note that
the polarity of the motor should be ob-
served. Switch S1 off and insert the bat-
teries into their holder.

PROBES

In the prototype, the probes consisted of
meter test prods with Imm plugs on the
end. These plugs were cut off and the wires
connected to the power-in plug. This ar-
rangement gave a good appearance to the
finished unit and worked well.

The battery-pack, circuit board and lid removed from the case to show positions of

the water pump and water feed tubes.
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An alternative idea — perhaps more
suited to long-term use — is to use gold
plated contact wire of the type used for
keyboard instruments. A piece of screw
terminal block connector could then be
used to make the connections.

Connect the probes to the unit and
switch on SI — the motor should be heard
to operate. Touch the probes together — the
motor should stop. If this basic test works
correctly, the circuit is likely to be sound
and only needs adjusting.

ADJUSTMENT

Water a plant *‘correctly”” and push the
probes into the compost. If using thin wires
for the probes, make sure they do not
touch. Adjust preset VRI1 using a small
screwdriver so that the motor is just off.
This will give a basic setting.

You will find that VRI has a little ““back-
lash™ where the “on” position is not quite
the same as the “off”” one. This is due to the
feedback action of resistor R4.

Make up the plastic tubing of the re-
quired length(s) using T-pieces as necessary
to make branches. Soften the tubing by
holding the ends in hot water before push-
ing them into position. The tubes may ter-
minate in single or double jets — all these
parts are available as windscreen washer
accessories. The inlet tube should dip into a
water container of sufficient size for the
job.

The exact way in which the plastic tubing
and jets are arranged is left to the user
but it will be found that a slow rate of
flow generally gives good results. Some-
times best results are obtained simply by
pushing the plain ends of the tubing lightly
into the compost.

Check that the tubing makes watertight
connections at the pump especially if this
is sited inside the box. Any trace of water
on the circuit panel caused by leaks could
cause false triggering and possible damag-
ing “‘short circuits™ across copper tracks.

If several plants are to be watered, the
probes should be placed in an “‘average”
one. Over a trial period of several days,
preset VR1 should be adjusted for best
results.

If, after adjusting VRI, the pump over-
runs more than it should so that the com-
post becomes too wet, resistor R4 should
be increased in value. If the motor switches
on and off excessively, it should be reduced.
Since R4 already has the largest easily-
obtained value (10M£), higher values are
obtained by connecting more than one of
these resistors in series.

It is advised that the plant pots be placed
in such a position that should ever a
catastrophic failure of the system occur,
causing the pump to run continuously, it
will not cause a problem with flooding —
especially where a large water reservoir is
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constructional Project

BIOMET
PULSE MONIT OR

JOHN BECKER

Part One

Probe the rhythm of life with
this mini heart monitor. Can be
used on its own, with a liquid
crystal display, or linked to a
personal computer.

monitor which can be used on its own

or in conjunction with a computer.
The computer screen displays heart rhythm
waveforms and pulse rates. Pulse rates are
also shown on the Biomet’s liquid crystal
display screen.

The block diagram for the complete
system is shown in Fig. 1. Alternative
shorter versions may be built. Two types
of monitoring probe are described, one
simple, the other more sophisticated.

THE Biomet is a heart and pulse rate

BOARD
GROUPING

Three printed circuit boards are used
in the complete Biomet Pulse Monitor.
Throughout this article they are referred to
as the Sensor, Display and ADC (analogue-
to-digital converter) boards.

The Sensor board holds the high gain
amplifier, SOHz filter and test-waveform
generator circuits, plus an opto-isolator
which couples the sensor system to the

ADC board. The Display board holds a
pulse-rate analyser and liquid crystal dis-
play (l.c.d.) circuits.

Both these boards are housed in a small
handheld case. In this form, the system can
be battery powered as a completely self-
contained pulse rate monitor.

The ADC board is an interface which
allows heart waveform signals from the
Sensor board to be accessed and displayed
by any computer which has a suitable paral-
lel data input/output port. It includes an
address decoding circuit for use with a
PC-compatible computer. A PCcompatible
software listing appears next month.

If the Biomet is to be used only with
a computer, the Display board may be
omitted.

MONITORING
PROBES

Two forms of monitoring are avail-
able. With the first, the electrical im-
pulses generated by the heart are sensed by

Fig. 1. Block diagram of complete Biomet Pulse Monitor system.
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two monitoring electrodes attached to the
chest. Conventionally, one probe is at-
tached to the upper part of the right chest,
and the other to the lower lefthand side of
the rib cage.

In the second, less precise, method a
finger or thumb is placed across a probe
containing a light dependent resistor
(LDR). The LDR detects small light level
changes as the finger or thumb slightly
swells and contracts in response to the
blood pulsing through it.

PROBE
AMPLIFIER

The circuit diagram for the probe
amplifier, SOHz filter, and computer isola-
tion interface are shown in Fig. 2. The
heart’s very low amplitude electrical signals
detected by the probes are fed into the
differential amplifier formed around ICla,
IClband IC1d.

The circuit has the dual function of
amplifying the heart signals, while inhibit-
ing noise jointly picked up by both probes.
Such noise includes 50Hz mains hum and
higher frequency interference from other
electrical equipment, for example, radiated
signals from nearby computer screens.

The two signal paths combine at 1C1d
and are balanced by adjustment of the pre-
set VR1. Bias voitage for the amplifier and
other parts of the Sensor board is supplied
by the circuit around IClc.

FILTER AND
VARIABLE GAIN

From ICld, the preamplified signal is
passed to the dual switched-capacitor filter
IC2. The first half of IC2 is configured
as a notch filter which attenuates signals
having a central frequency of about 50Hz.
Other frequencies are amplified by about
10 times.

From IC2 pin 3, the notched signal is
passed to the second half of IC2. This is
configured as a low-pass filter, allowing
through only those signals which have a
frequency below 50Hz.

The clock generator which controls 1C2
is formed around IC3b and has its output
frequency fine-tuned by preset VR2. In this
application a clock frequency of 5kHz is
required to set the filter’s signal frequency
modes for 50Hz operation.

Following IC2 is a variable-gain stage
formed around IC3c. The gain is controlled
by VR3 and can be varied between x10
and x1000. Capacitor CI0 filters out the
residual S5kHz clocking frequency.

COMPUTER
ISOLATION

At this point in the circuit, the signal is
split into two directions. The first direction
takes it to the opto-isolator IC4 which
provides a safety interface between the
Biomet and the ADC circuit connected to a

Fig. 2. Circuit diagram of the probe amplifier, 50Hz filter, test waveform generator and ADC isolation interface.
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Fig. 3. Beats per minute converter and battery test circuit.

mains powered computer. Preset poten-
tiometer VR4 sets the base bias of the
isolator’s output transistor.

The HI1AALI device used for IC4 has an
isolation rating of 7500V a.c.

PULSE SHAPER

With the second route from IC3c, the
signal is rectified across diodes D2, D3 and
capacitor Cl1 and fed to the comparator
circuit around IC3d. The use of two diodes
raises the trigger threshold to about one
volt above the reference voltage on IC3d
pin 13. Adequately amplified heart beat
signals cause the comparator output to be
triggered high.

Optionally, the comparator output can
be monitored by led. D4 in series
with resistor R32, the led. flashing
synchronously with detected heart beats.
However, since the l.c.d. also displays heart
beats, the l.e.d. can be omitted if preferred.

The positive-going output of 1C3d is the
trigger source which controls the beats-per-
minute converter circuit IC5 — see Fig. 3.

Individual pulse lengths can vary ir-
regularly from subject to subject and with
the rates at which any subject’s heart
beats. Consequently, monostable IC5a is
included as a pulse length standardiser.

When IC5a pin 4 is triggered by the posi-
tive-going pulse from IC3d, the Q output
at IC5a pin 6 goes high for the duration
set by R37 and Cl14. The feedback action
between IC5a pins 5 and 7 inhibits the
monostable from being re-triggered until
after the timed period has ended.

PULSE RATE
DISPLAY

Output Q of IC5a controls twé func-
tions, the first of which is to control the
flashing of the pulse-beat monitoring sym-
bol on the lcd. as will be seen shortly.

Fig. 4. Pulse rate display circuit.

Secondly, it controls the tachometer chip
IC8 (see Fig. 4). This converts input pulse
rates into an equivalent output d.c. voltage
which is fed via Level control VR7 and R46
to the next stage, the l.c.d. driver circuit
shown in Fig.4.

Digital panel meter (DPM) chip IC7
decodes the voltage from resistor R46 (Fig.
3) into an equivalent digital output for-
mat suitable for driving a 3-5 digit l.c.d.
The data voltage is compared against a
reference voltage set by VRS to around one
volt, resulting in a display increment of one
digit for each millivolt increase in the
sampled voltage.

Within IC7 is a clock generator which
has its frequency sub-divided by internal
counters to control the signal sampling rate
and the l.c.d. backplane frequency. The
clock frequency is set by resistor R43 and
capacitor C19 to produce a sampling rate
of about one sample every two or three
seconds.

The positive power supply rail for IC7 is
stabilised at + 5V by the voltage regulator
IC9. The negative supply, of about —3-8V,
is generated from IC7’s clock output at pin
38. The latter is buffered by the paraliel
gates IC8a and IC8b to provide sufficient
current to drive the inverted rectifier circuit
consisting of C24, D5, D6 and C25.

PULSE MARKING
DISPLAY

The subject’s monitored pulse rate is
numerically displayed on the l.c.d. in terms
of beats per minute. Each pulse beat also
triggers the + (plus) symbol of the l.c.d. on
and off, allowing immediate monitoring of
the subject’s uniformity of heart rate.

The on/off state of the symbol is deter-
mined by the phase of a clock signal sup-
plied to it by the Exclusive-OR gate 1C8d.
One input of the gate is fed by the l.c.d.’s
backplane clock. The other input is con-
trolled by the Q output of IC5a (Fig. 3),
which when high inverts the output clock
phase of IC8d with respect to the phase of
the l.c.d.’s backplane clock, so turning.on
the symbol.
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Fig. 5. PC-compatible ADC interface circuit.

ADC CIrRCUIT

The analogue-to-digital converter (ADC)
circuit didgram, which interfaces the
Biomet to a suitable computer, is shown in
Fig. 5. It consists principally of a 6-bit flash
ADC chip, IC12, and two address decod-
ing chips, IC10 and IC11. The latter allow
the unit to be used with a PC-compatible
computer.

Analogue data from the opto-isolator
1C4 (Fig. 2)is brought to pin 11 of ADC
IC12 via C28 and R51. Between them C30
and RS51 filter out any high frequency noise
which may be picked up in the connecting
lead. Resistors R49 and R 50 set the bias on
IC4 pin 11 to approximately 2-5V.

Referring_to IC12, when input CE is
high, and CE is low, each positive-going
clock pulse on pin 7 causes the chip to
convert the analogue data on pin 1 to an
equivalent 6-bit binary code. The conver-
sion range is determined by the reference
currents through R47 and R48. The binary
code is transferred, via an internal register,
to the output lines Bl to B6. If either CE is
low, or CE is high, the output lines are set
to a high impedance state and the conver-
sion process is inhibited.

PC-ADDRESSING

Most PC-compatible computers usually
have at least three expansion slots specifi-
cally intended for use with interface cards,
The slots are connected to the computer’s
address and data buses and to a variety
of other power and control lines. Cards
housed in these slots are accessed from
software by calling any address between
decimal 768 and 799.

The wiring of the Y-outputs of IC10 and
IC11 determines the address call to which
the ADC board will respond. In ascending
order from YO to Y7, the choice of out-
put connections allows the required ad-
dress call to be incremented by individual
steps with IC10, and by steps of eight with
ICI11.

As shown in Fig.5, the CE input of IC12
is controlled by the YO output of ICI0,
which only goes low when a software call
to address decimal 768 is made. Inputs CE

and CLK are both controlled by the com-
puter’s RD(Read) line via inverter IC13a.
At the moment that software makes a Read
call to address 768, the ADC performs its
conversion and allows data to be read from
its outputs.

TEST CIRCUIT

A test circuit to assist in the checking
out of the Biomet is shown in Fig.6. It is
a slow-speed squarewave oscillator based
around IC3a which produces an output
pulse across C32. The pulse shape is not
related to any known heart waveform.

The Rate preset VRS can vary the fre-
quency between about 30 and 300 pulses
per minute. The pulse output is taken via
the internal connections of socket SK3,
through C33, Level control VR6 and C8 to
SK1in Fig.2.

In this mode, the signal is only amplified
by the path through ICta. The path
through IC1b is held at the static reference
level.

—

FINGER PROBE

The finger probe circuit is shown fully in
Fig.6 and in a simpler theoretical form
in Fig.7. When JK3 is plugged into SK3,
the test oscillator output is switched off
and LDRI1 is switched into series with R54
across the power lines.

The LDR’s resistance varies with
changes in the amount of light falling on it,
so varying the voltage at the junction with
R54 and C33. As with the test circuit, VR6
presets the effective signal level.

POWER SUPPLY

The Biomet has been designed to run
from a PP3-type 9V battery enclosed
within the handheld case. This provides 9V
to the Sensor board at about 15mA, and to
the Display board at about 8mA. The
ADC board and the opto-isolator is
supplied by 5V, at an average of about
2maA, directly from the computer to which
it is connected.

If the Biomet is to be put to frequent use,
it is recommended that a rechargeable bat-
tery is used. Alternatively, a mains adapter
capable of delivering at least 25mA at 9V
d.c. may be used. However, it is essential to
ensure that the mains adapter is totally safe
and that under no circumstances can it allow
mains voltage to be applied to Biomet and
the subject to whom the monitoring probes
are connected.

A battery test circuit is shown in Fig.3. It
consists of R34 and VR9 connected di-
rectly across the 9V battery power line.
VRO presets an output voltage which when
switched into circuit by S2, causes the l.c.d.
to display an equivalent output number.

10-10-1992 POLSE RATE 69

.

PC-COMPATIBLE
COMPUTER

d o o g SK3 RS54
Fig. 7. Theoretical circurt - W‘
of the finger probe. SR g TR
J s —( OV
4+
A
]
cs
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vre (oo s
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Fig. 6. Test oscillator
and finger probe 5
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Fig. 8 Printed circuit board component layout and full size copper foil master pattern for the Sensor board. The l.e.d. and
preset VR3 are only mounted on this p.c.b. if the LCD Display board is not used. All the radial electrolytic capacitors are
mounted flat, see text. The 100n polyester (Philips type) are also mounted flat, some covering other components.
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CONSTRUCTION -
MAIN UNIT

~ B AL

Achieving a low profile of the com- The completed s
ponents is important when assembling the  Biomet opened igdsusnssiareoantass
Sensor and Display printed circuit boards  out to show
(p.c.b.s). These boards are obtainable, the two poards SAHAA 1A NS
from the EPE PCB Service, codes 817 ; 1
(Sensor). 818 (Display). Details of the (LTI =R ‘V - A
ADC board will be covered next month.) the case. L

The component layouts and full size cop- o
per foil master patterns for these boards
are shown in Fig.8 and Fig.9 respectively.
They have been designed to fit into the
upper and lower sections of a handheld

case measuring 80mm x [45mm x 35mm

COMPONENTS

Resistors
R1, R7, R12, R22, R25, R33, R51 to R54
R2, R8, R27, R37, R45, R46
R3, R4, R9, R13to R21, R30, R38 to R43,

e

10k (10 off)
1M (6 off)

R49, R50 100k (21 off)
R5, R10, R35, R36 20k (4 off)
R6 470k
R11, R26, R28 1k (3 off)
R23, R24, R31 47k (3 off)
R29 2k
R32 470
R34 75k
R44 220k
R47,R48 220 (2 off)
LDR1 ORP12 light dependent resistor

All 0-25W 5% carbon film or better, except for LDR1

Potentiometers

VR1 to VR3, VR5, VR6, VR8 100k (6 off) See
VR4, VR7 10k (2 off)
VR9 1k SH@P

All sub-min cermet presets, 7mm diameter

Capacitors Page
C1,C2,C5,C10,C14, C20,C22, C23,
C27,C29 100n polyester (10 off)

C3,C7,C32 4n7 polystyrene (3 off)
C4 4u7 radial elect., 35V
C6,C8,C11,C13,C16,C21, C26, C30, C33 1pF radial elect., 63V (9 off)
C9,C12,C15,C17,C18,£24,C25, C28,

C31,C34 22uF radial elect., 16V (10 off)
Cc19 1n polystyrene

Semiconductors
D1-D3 1N4148 signal diode (3 off)
D4 red l.e.d. (see text)

D5-D6 1N4148 signal diode (2 off)
IC1, 1C3 TLO64 quad low power f.e.t. op-amp (2 off)
1C2 MF10 dual switched-capacitor filter
IC4 H11AA1 opto-isolator
IC5 4538 dual monostable
1C6 LM2917-8N tachometer
IC7 TSC7126 l.c.d.-driving DPM
1C8 4070 quad exclusive-OR gate
1C9 78L05 5V 100mA regulator
IC10, IC11 74HC138 1-0f-8 decoder/multiplexer (2 off)
1C12 CA3306CE 6-bit flash ADC
IC13 74HCO04 hex inverter
Sockets
SK1, SK3 3-5mm mono jack socket (2 off)

SK2 3-5mm stereo jack socket
8-pin dil socket, 14-pin dil socket (2 off), 16-pin dil socket (3 off), 18-pin dil socket,
40-pin dil socket (see text)

Miscellaneous

S$1,82 sub-min s.p.d.t. toggle (2 off)

X1 3% digit liquid crystal display (LCD)

Printed circuit boards available from EPE PCB Service, codes 817 (Sensor), 818
(Display); handheld plastic case, size 80mm x 145mm x 35mm, with i.c.d. viewing
cutout: PP3 battery clip; 0-25 inch plastic jack plug (see text); 3.5mm plastic mono jack
plug (2 off); 3-5mm plastic stereo jack plug; heart-monitoring electrode pads (see text —
next month); miniature crocodile clips (2 off); terminal pins, connecting wire and cable;
solder etc.

excluding
electrodes

Approx cost
guidance only

£70
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and will do so comfortably providing that
the following points are observed:

First trim off the top corners of the
Sensor board so that it avoids the internal
pillars of the box. Solder in all resistors,
diodes and polystyrene capacitors. Next
solder in IC1, IC2, IC3, IC4, IC7 and IC9
but do not use i.c. sockets. You may use i.c.
sockets for ICS, IC6 and IC8, which should
be soldered in next.

A socket has to be used for the l.c.d. since
it is mounted above IC7. As 40-pin sockets
of l.c.d. width do not seem to be avail-
able, cut a normal 40-pin i.c. socket in half
lengthwise to produce two 20-pin strips,
and solder them into the board.

Using radial electrolytic capacitors
(those which have both leads coming out of
the same end), bend the connecting leads
through ninety degrees so that the
capacitors lie flat on the p.c.b.s, and solder
them in place. Now solder in the
sub-miniature preset potentiometers, which
should have a diameter of about 7mm.

There is a choice of mounting position
for the preamplifier Gain preset VR3. If
you are building the Biomet just for use
with a computer and do not want an l.c.d.
readout facility, mount VR3 on the Sensor
board. If you are using the l.c.d. facility,
mount VR3 on the Display board.

The polyester capacitors are the familiar
Philips miniature dipped case variety with
a lead spacing of 10-16mm (0-4 inches).
Straighten their crimped leads then bend
the leads through ninety degrees so that
the capacitors will lie flat when inserted
into the board. Solder capacitors C20 and
C23 to the back (trackside) of the Display
board. The other polyester capacitors are
mounted on the normal side of the board,
but positioned so that they lie flat on top of
any neighbouring resistors.

It is preferable to use terminal pins for
the test (TP) and wiring points on the Sen-
sor p.c.b. With the Display board, it is
easier to solder connecting wires to their
designated points on the track side of the
board.

Thoroughly check your soldering with a
close-up magnifying glass before proceed-
ing further, paying special attention to
soldered joints which have tracks running
closely beside them. Make certain that the
i.c.s, diodes and electrolytic capacitors are
correctly orientated.
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Fig. 10. Biomet case drilling details.

CASE AND
INTERWIRING

Drill out holes in the case lid for the
switches and sockets, plus the hole below
which preset VR3 is mounted for access
by a small screwdriver. Fig.10 shows the
measurements as used on the prototype
unit. Since case dimensions may differ
slightly between manufacturers, check that
the measurements suit your case before
drilling.

Using the thinnest flexible connecting
wire conveniently available, wire-up the
boards, switches and sockets as shown
schematically in Fig. 11. Keep the wiring
neat so that the two halves of the case can
be closed without difficulty.

In the test model, the LDR of the finger
probe was mounted across the end of the
body of a plastic standard jack plug, with
the rest of the plug discarded. Any other
suitably sized plastic tube may be used. The
connecting cable can be any reasonable
length and does not need to be screened.

ieaale S S0 WV NN PP s, o,

o tesigeried £ S e A A S B e A BN R AP VO R

The completed display board. Note the display driver i.c. underneath the LCD.

¥
Sde

Next Month: Details of the ADC computer interface board, setting-up and

checking, software listing and using the Biomet Pulse Monijtor.

94

Fig. 11. Schematic wiring details. Links 3/14 and 4/15 only used if Display p.c.b. is NOT used.
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EASY FAST & POWERFUL

CAD SOFTWARE THAT GIVES YOU THE EDGE

ISIS - SCHEMATIC CAPTURE

Easy to use yet extremely
powerful schematic entry system
with all the features you need to
create input for ARES or other
CAD software. Now available in a
super-fast 32 bit version capable
of handling huge designs even on
AO-sized sheets.

@
e
—

=z

Graphical User Interface gives
exceptional ease of use - two mouse
clicks will place & route a wire.
Automatic wire routing, dot
placement, label generation.

2D drawing capability with symbol
library.

Cornprehensive device libraries.
Heterogeneous devices (e.g. relay
and coil) allowed in different places
on the schematic.

Special support for connector pins -
put each pin just where you want it,
Output to printers, plotters,
Postscript.

Export designs to DTP and WP
packages.

Netlist formats for most popular PCB
& simulation software.

Bill of Materials and Electrical Rules
Check reports,

Multi-sheet and hierarchical design
support.

Automatic annotation/packaging.
ASCII data import database facility.

from

£575

ARES - PCB DESIGN

Advanced netlist based PCB
layout software newly updated
to version 2.5. Major new
features include SMT library,
real time snap (for those tricky
SMT spacings), thermal relief
power planes and enhanced
autorouting.

Graphical User Interface.

Real time snap.

Auto track necking.

Curved, 45/90 or any angle tracks,
Extensive through hole and SMT
package libraries as standard.

2D drawing capability with symbol
library.

Connectivity highlight.

Output to printers, plotters,
Postscript, Gerber and NC drill.
Gerber View facility.

Graphics export for DTP etc.
Advanced netlist management with
forward design modification.
Component renumber and
back-annotate to ISIS.

Full physical and electrical design
rule checks.

Autorouter handles single, double or
multi-layer boards.

Power plane generator.

Strategy & DRC information
loadable from 1S1S.

Gerber import utility available,

from

ISIS ILLUSTRATOR

Schematic drawing for MS
Windows 3.X - produces high
quality schematics like you see
in the magazines with your
choice of line thicknesses, fill
styles, fonts, colours etc. Once
entered, drawings can be
copied to most Windows
software through the clipboard.

New version 1.10 includes

_library browser and export to

WMF and EPS files.

just

£179

CADPAK - BUDGET PRICE CAD

Two programs - ISIS
SUPERSKETCH and PCB Il -
for the price of one.

CADPAK has everything you
need to produce circuit
diagrams and PCBs on your
PC and is exceptionally easy
to use. It also has many
advanced features from ISIS
& ARES, not normally found
in entry level products.

only

£79

Call us today on 0274 542868 or

abcencenr | s> Lo mme =

discounts avaiable. Prices exc P&P and VAT.
14 Marriner's Drive, Bradford, BD9 4JT.

Eliectronics
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Regular Clinic

CIRCUIT
SURGER

MIKE TOOLEY B.A, =

Vi

Once again, welcome to Circuit Surgery, our vegular clinic which deals with readers’
problems. In this month’s Surgery we shall be describing a simple L.E.D. Bargraph Indicator
which can be used to measure the curvent supplied to a car battery. We also describe some
simple methods of indicating and detecting the presence of an a.c. mains supply.

L.E.D. Bargraph Ammeter

Bill Blake has written from South Africa
with an interesting request for a modified
version of the bargraph meter described in
Circuit Surgery for September 1992. Bill
writes:

“Here in the back of beyond EPE is
available but components are another story
and instruments cost a King’s ransom. An
add-on to the bargraph meter display that
would enable auto-electricians to check the
charging of alternators (0 to 90A4) without

disconnection would be a useful, interesting
and educational article. Auto-electrics as a
whole has a lot of scope not covered by any
magazines that we see.”

Thirteen years ago, a good friend of mine,
David Whitfield, suggested that we should
get together and design a range of solid-state
car instruments based on a chip which had
just become available, the LM3914 l.e.d.
bargraph driver. The series was to include a
battery condition indicator, tachometer (rev.
counter), temperature gauge, dwell meter,
and an ammeter.

+

IGNITION SWITCH
" ETC
STARTER MOTOR ETC

EARTH STRAP

BATTERY

a CHASSIS

Fig. 1. Conventional car battery connections.
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This series gave us both a lot of fun and
not a few headaches! The principal dif-
ficulty, in each case being involved with
designing the circuitry and techniques used
to sense the quantity being measured.

In the case of the ammeter, I decided to
make use of the very small voltage drop

Bargraph Ammeter

Resistors
R1 10k
R2 470k See
R3,R4,R9 3k3(30fff SHOP
R5, R7 470 (2 off)
R6, R8 1k 2oty TALK
R10 2k2 Page

All 0-25W 5% carbon

Potentiometers
VR1 4k7 miniature skeleton preset
VR2 220k miniature skeleton preset

Capacitors
C1,C2,C3 10pelect. 16V
Cc4 47u elect. 16V

Semiconductors

D1,D2 1N4148 signal diode (2 off)

D3 BZY88 C9V1 Zener diode
9:1V 500mwW

D4, D15 BZY88 C5V6 Zener diode
5-6V 500mW (2 off)

D5 to D14 10-segment l.e.d. bargraph
display

TR1, TR2 2N3819 n-chanel field
effect transistor

TR3 BFY50 npn silicon transistor

IC1 TLO71 or TLO81 operational
amplifier

1C2 LM3914 linear bargraph
driver

Miscellaneous

Smali piece of 0:1in. matrix strip-
board (size approx. 50mm x 70mm);
plastic ABS case (1o suit construc-
tor's preference; 8-pin low-profile d.i.l.
socket; 18-pin low-profile d.i.l. socket;
solder/terminal pins (4 off); connecting

Fig. 2. Method of sensing the batery current.

I16

Approx cost

wire; solder, etc.

excl. case

guidance only
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Fig. 3. Complete circuit of the L.E.D. Bargraph Ammeter.

which appears across the battery “earth
strap”. This connection (see Fig. 1) has a
very low resistance (typically 0-002 ohm).

The voltage dropped across the earth
strap resistance is directly proportional to
the current flowing in it. Furthermore, the
polarity of the voltage will depend upon
the direction of current flow (as shown
in Fig. 2). Hence it is possible to sense
whether the battery is being charged or
discharged.

The disadvantage of this technique is
that the relatively small voltage dropped
(typically 20mV for a current of 10A) will
require amplification before it can be ap-
plied to the LM3914 which requires an
input voltage in the range 0V to +5V.

- The obvious solution is to make use of a

high-gain operational amplifier. However.
there is still a problem associated with
the fact that the input voltage (developed
across the earth strap) varies in polarity
either side of OV. This is overcome by
means of a differential long-tailed pair
based on two junction gate field effect
transistors.

The complete circuit diagram of the
L.E.D. Bargraph Ammeter is shown in
Fig. 3. Diodes D1 and D2 provide input
protection for the long-tailed pair formed
by transistors TR1 and TR2. Preset VRI
provides a means of balancing the circuit
and allows the display to be centre-
zeroed.

The differential output from TR1 and
TR2 is amplified by means of IC1. Preset
VR2 allows the gain of this stage to
be varied and this allows calibration of
the ammeter. 1C2 and associated com-
ponents form a conventional bargraph
driver arrangement.

When installed in the vehicle, VRI

should first be adjusted for a centre zero
indication. Then VR2 should be adjusted
for an appropriate indication as various
electrical accessories are switched on.
Calibration can be performed provided
the power or current requirements of
several items of electrical equipment are
known.

If, for example, two headlights are il-
luminated, each rated at 60W, together
with side and rear lights totalling a fur-
ther 60W, the total load on the battery
(engine not running) will be 120W and
a current of 10A will be taken. Preset
VR2 should then be adjusted to the cor-
responding position on the display, as re-
quired by the individual constructor.

L.E.D. mains indicator

D. Lee writes from Birkenhead:

“I would be grateful if you could advise
me on how to calculate the value and com-

ponent type [o use so that an le.d. may be

"

used as a 240V a.c. indicator.
Mr Lee has suggested the perfectly

LINE -———

1N 4148

NEUTRAL = —-_-

Fig. 4. Mr Lee’s le.d. mains indicator
circult.

LINE ——1

100n
250V A.C

1NL14B

+SVv

LOGIC OUTPUT

1=MAINS ON"
0= MAINS "OFF"

OPTO - ISOLATOR

NEUTRAL =

ov

Fig. 5. Simple mains sensor based on an opto-isolator.
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functional circuit shown in Fig. 4. It is
possible to use either a capacitor or a
resistor in this circuit but, in either case,
the component must be appropriately
rated.

The lLe.d. will require an average cur-
rent of around 7-5mA for a reasonably
bright indication. This current can be
achieved by means of a capacitor of
100nF or a 33 kilohm resistor when
connected to a 240V 50Hz a.c. supply.

It is important to note that ‘the
capacitor should be rated for continuous
mains operation (240V a.c.) whilst the
resistor should be rated at 2W, or greater
(note that a 2W resistor will run warm).
To avoid the problems associated with
heat dissipation, a capacitor is recom-
mended in this circuit.

Mr Lee has also asked for some details
of circuitry which can be used to sense the
presence of a mains supply and provide a
standard logic-compatible signal for a
microcomputer. Fig. 5 shows a simple
solution to this problem in which an
opto-isolator is used to provide a very
high degree of electrical isolation between
the mains and the logic circuitry.

The output of the circuit is approxi-
mately 5V (logic 1) when the mains is off
and OV (logic 0) when the mains is on.
Almost any opto-isolator can be used in
this circuit.

Thanks

Finally, my sincere thanks to F. W.
Yeates for sending me a genuine ‘“‘red
spot” transistor. 1 had almost forgotten
what these looked like!

Next month: We show how a standard
74LS00 quad NAND gate can be con-
figured to produce all of the other logi-
cal functions. We also offer some advice
concerning the selection and use of bat-
teries. For good measure, we also hope to
take a peek (pun intended) at the increas-
ingly popular All Formats Computer Fairs
which never fail to provide a host of bar-
gains for would-be experimenters!

In the meantime, if you have any
comments or suggestions for inclusion in
Circuit Surgery, please drop me a line at:
Faculty of Technology, Brooklands Col-
lege, Heath Road, Weybridge, Surrey,
KT!3 8TT. Please note that I cannot
undertake to reply to individual queries
from readers however I will do my best to
answer all questions from readers through
the medium of this column.
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Part4

Teach-In '93 continues a tradition of offering an interesting and
thorough tutorial series aimed specifically at the novice or.complete
beginner in electronics. The series is designed to support those
undertaking either GCSE Electronics or GCE Advanced Levels.

O FAR, we have examined the
operation of a number of
electronic components which

behave in a certain way, often having
certain unique characteristics. An
“active” component has a degree of
“intelligence” - like a transistor or an
op-amp, which we can control and use
at the heart of a process to modify
signals. Conversely a “passive” com- |

IBPUT -

PROCESS —»4  outPUT

TRANSDUCERS

A transducer is simply a device which
converts one form of energy into another.
An input transducer has a mechanical
(i.e. non-electrical) input and is used to
generate an electrical output which we
can utilise as the input stage of a sys-
tem. In other words, they convert physi-
cal forms such as heat, light, pressure
or sound into an electrical signal. In-

ponent — like a resistor or a capacitor —
has characteristics which cannot change.

ELECTRONIC SYSTEMS

A very simple system is illustrated in the
block diagram of Fig. 4.1. In fact you have
already constructed several systems on your
Mini Lab - like the simple Thyristor Burglar
Alarm system detailed last month. The in-
put could be an alarm signal from the nor-
mally-closed protection loop: the process
consists of the thyrstor which, when trig-
gered by the input, “latches” in an alarm
condition. The output device could be a
light-emitting diode or the Mini Lab buzzer.

Similarly the Mini Lab LED. Voltmeter
you constructed in Part Two is a voltage-
measuring system which can readily be
divided into simple building blocks, sum-
marised like this:

SYSTEM PURPOSE.:
To enable a voltage level to be measured
and displayed clearly.

BUILDING FUNCTION SUB-SYSTEM

BLOCKS:  WITHIN CONTENTS:
THE SYSTEM:

Input Monitors the Range selector
input voltage & Potential
level Dividers

Process Measures the LM3914
input voltage integrated

circuits

Output Displays the 20 light-emit-
measured ting diode
voltage scale

It is useful when designing or interpreting
electronic circuits to split them into simple
building blocks or “black boxes” which per-
form certain tasks within the system. It is
then often easier to think about a block
or “sub-system” rather than a number of
components inside it. The lines which you
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Fig. 4.1 Block diagram of a simple system.
The lines connecting the blocks represent
flows of information rather than electric
current.

draw to interconnect the sub-systems of your
Systemns Diagram then represent a transfer
of information rather than an actual cur-
rent flowing through components. This is
different to the lines we draw in circuit dia-
grams, which of course represent conduc-
tors connecting the circuit together.

Designing the system then becomes a
matter of specifying the individual sub-sys-
tems, ensuring that the information which
passes from one block to the next is in a
suitable form which the subsequent sub-sys-
tem can recognise. Ensuring that the infor-
mation which is generated by one building
block is compatible with the input require-
ments of the next, is called interfacing. We
deal with other forms of interfaces in future
topics.

put transducers often need additional
electronic components to do this. Fig. 4.2
illustrates the appearance of some input
transducers.

Looking at the other end of our system, an
output transducer converts an electrical sig-
nal into a non-electrical form, such as light,
sound or motion. You will recognise some
output transducers shown in Fig. 4.3.

A method of using an input transducer to
measure light levels is shown in Fig. 4.4(a).
R1is a pull-up resistor (see Part One) and R2
is a light-dependent resistor (L.d.r.), some-
times catled a photo-conductive cell. Do you
recognise the circuit as a potential divider?

Obtain a suitable L.d.r. such as the popular
ORP12 type and then assemble this simple
circuit on your Mini Lab breadboard, con-
necting to the Power Supply section as
shown in Fig. 4.4(b). Note how one of the
filament bulbs is used as a light source, and
the + 12V voltage supply is the supply rail
for the transducer circuit.

MICROPHONE

BEAD
THERMISTORS

D) 4

LIGHT - DEPENDE NT RESISTOR
GLASS

ROD

STRAIN GAUGE

SWITCH

<@%>

POTENTOMETER

Fig. 4.2. lllustrating a selection of input transducers.
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Fig. 4.3. A range of output transducers.

Position the Ld.r. so that it is pointing at
the bulb. The L.ED. Voltmeter is set for 5V
f.5.d. and is connected to the junction of R1
and R2. (There’s no need to hook up the OV
terminal of the voltmeter because this con-
nection is always ready-made to OV by the
Mini Lab p.c.b) Finally, switch on the Trans-
former Unit followed by the +5V and + 12V
rails. A small piece of cardboard is required
next: place the cardboard in between the
ldr. and the bulb — what happens to
the voltmeter reading? Move the cardboard

Potential Divider action, so the voltage is
seen to fall. Conversely when the lLd.r. is
obscured, its resistance will rise, pushing the
measured voltage towards the + 12V rail.

LIGHT SENSITIVE UNIT

This simple technique forms the basis of a
light-sensitive unit which is capable of con-
verting ambient light levels into information
in the form of a varying voltage. The output
of the unit is taken from the junction of R1
and R2 as shown in Fig. 4.4(c).

Fig. 4.4(a). Demonstration of
the operation of an l.d.r.

+12v

LIGHT DEPENDENT RESISTORS

\\:@ ;
FILAMENT BULB
USED SIMPLY FOR .4
+

L.ED.
VOLTMETER
{5V f.s.d.)

their action, we recommend purchasing a
budget-price bead or rod device, not a glass
bead variety. Often, catalogues specify the
resistance of the thermistor at 25 degrees C.,
so purchase one which is rated at roughly 5k
at 25 degrees. Any general-purpose thermis-
tor costing well under £1 will suffice.

The schematic symbol for a thermistor is
detailed in Fig. 4.5(a). See if you can use the
Mini Lab yourself to build this demonstration
circuit in the same way as the light-sensi-
tive unit described earlier. Simply connect the
thermistor and fixed resistor across the + 12V
rail, mounting both devices on the bread-
board. Don't forget to switch on the +5V
supply for the LE.D. Voltmeter.

Monitor the voltmeter reading and note
down your reading below. Then hold the
thermistor between finger and thumb in or-
der to warm it up. What happens to the
output voltage? The change won't be as
dramatic as that of the l.d.r.!

Fig. 4.5(a) L.E.D. VOLTMETER
READING (VOLTS)

Thermistor at ambient
room temperature

Thermistor warmed up
between finger & thumb

We see how the output voltage reduces
in this circuit when the temperature of
the thermistor increases. This means that
the thermistor's resistance falls when its

NEW SYMBOLS

3

BULB

ILLUMINATION ov

+5V L.E.O.
212 D] l | ﬂ l S5V_ VOLTMETER
o
o o
+1/P

r, 3 j—e ;.:7

around and observe the le.d. scale, and
record your readings below.

Fig. 4.4(a) L.E.D. VOLTMETER
READING (VOLTS)

Cardboard in position
(Ld.r. darkened)

Cardboard removed
(Ld-r. illuminated)

Clearly, the voltage at the junction of R1
and R2 is higher when the Ldr. is darkened,
and when the card is removed, the Ldr. is
exposed to light and the measured voltage
reduces.<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>