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ONE POUND PACKS

All packs are £ each. Note the figure on the extreme left of the
pack ref number and the next figure is the quantity of tems in
the pack, finally a short description.

802 5 13A spurs provide a fused outlet to a nng Main
where devices such as a clock must not be
switched oft

BD9 2 6V 1A mains s uoriaht > with
fixing clamps.

8DN 1 6%in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137

BD13 12 30 watt reed switches, it's surprising what you can
make with these — burglar alarms, secret switches,
relay, etc., etc

8022 2 25 watt loudspeaker two unit Crossovers

BD30 2 Nicad constant cufrent chargers adapt to charge
almost any nicad baftery

BD32 2 Humidi itches, as the air b s damper the
membrane stretches and operates a microswitch

BD42 § 13A rocker switch three tags so on/off, or change
over with centre off

BD45 1 24hr time switch, ex-Electricity Board, automati
cally adjust for lengthening and shortening day
oniginal cost £40 each.

BD49 § Neon valves, with serigs resistor, these make good
night lights.

BDS6 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. Dne pulse
into motor, moves switch through one pole

BO67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water level in water tanks

BD103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads

BD120 2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch

BD134 10 Motors for model aeroplanes, spin to start so needs
no switch.

80139 6 Microphone inserts—magnetic 400 ohm also ac!
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4 coi
sets with notes on making c/o relays and other
gadgets

BD149 6 Safety cover for 13A sockets —prevent those inqui-
sitive little fingers getting nasty shocks

BD180 6 Neon indi s in panel g holders with
lens

BD193 6 5 amp 3 pin flush mounting sockets make a low
cost disco panel

80199 1 Mains solenoid, very powerful, has lin pull or could
push if modified

80201 8 Keyboard switches —made for computers but have
many other applications

BD211 1 Electric clock, mains operated, put this in 3 box ang
you need never be late

BD221 § 12V alarms, make a noise about as loud as a car
horn Slightly soiled but DK

BD252 1 Panostat, controls output of boiling ring from sim
mer up botl

BD259 50 Leads with push-on Yan tags—a must for hook
ups —Mains connections etc

BD263 2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into patiress

BD268 1 Mini 1 watt amp for record player. Will also change
speed of record player motor.

BD30S 1 Tubular dynamic mic with optional table rest

BDES3 2 Miniature driver transformers. Ref. LT44. 20k to 1k
centretapped

BD548 2 3.5V relays each with 2 pairs changeover Contacts

BD667 2 4.7 uf non-polarised biock capacitors, pcb mounting

There are over 1,000 rtems in our Catalogue. f you want 8 complete copy
please request this when ordering.

FLOPPY DISCS 5% pack of 10 £5.00. Ref. 5P168. 3%" pack of 10 £10.00
Ref. 10P88

TOASTERS 2 shice toasters — may need slight attention. Only £3.00 each.
Ref 3P84.

PERSONAL STEREQS Again customer retums but complete and with
stereo head phones. A bargain at only £3.00 each. Our ref 3P83
MICROWAVE CONTROL PANEL Mains opefated, with touch switches
This unit has a 4 digit display with a built in dock and 2 relay outputs —
one for power and one for pulsed power level. Could be used for all sorts
of timer control applications. Only £6.00. Our ref 6P18.

EQUIPMENT WALL MOUNT Mutti adjustable metal bracket ideal for
speakers, lights, et 2 for £5.00. Our ref 5P152

NEW MAINS MOTORS 25 watt 3000 rpm made by Framco. Approx 6
x 3 x 4" Priced at onty £4.00 each. Our ref 4P54.

SHADED POLE MOTORS Approx 3" square. Available in 24V and
240V AC. Both with threaded output shaft and 2 fixing bolts. Price is £2.00
each. 24V Ref 2P65, 240V Ref 2P66.

SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x Tmm
SBOT with chrome dolly fixing nuts. 3 for £1. Order ref BD649
COPPER CLAD PANEL for making PCB. Size approx 12in
longx8'2in wide. Double-sided on fibreglass middie which is quite
thick {about 1 16in) so this would support quite heavy components and
could even form a chassis to hold a mains transformer, etc. Price £1
each. Our ref BD683

POWERFUL IONISER

Generates approx. 10 imes more IONS than the ETI and similar
circuits Will refresh your home, office, workroom etc. Makes you
feel better and work harder - a complete mains operated kit, case
included. €18. Qur ref 18P2

REAL POWER AMPLIFIER for your car, it has 150 wafts output
Frequency response 20hz to 20Khz and signal to noise ratio beter than
60dB. Has built in short circuit protection and adjustabie input level to suit
your existing car stereo, so needs no pre-amp. Works into speakers ref.
30P7 described below. A real bargain at only £57.00. Order ref: 57P1
REAL POWER CAR SPEAKERS. Stereo par output 100W each. 40hm
impedance and consisting of 6%~ woofer. 2” mid range and 17
tweeter. Ideal to work with the amplifier described above. Price
per pair £30.00. Order ref: 30P7

STEREQ CAR SPEAKERS. Not quite so powerful - 70w per channel.
3 woofer, 2’ mid range and 1" tweeter. Again, in 3 super purpose buitt
shelf mounting unit. Price per pair £30.00 Order ret: 28P1

VIDEO TAPES These are three hour tapes of superior quality, made
under ficence from the famous JVC Company. Offered at only £3 each.
Our ref 3P63. Or 5 for £11. Our ref 11P3. Or for the realty big user 10 for
£20. OQur ref 20P20.

ELECTRONIC SPACESHIP.
Sound and impact controlled,
responds to claps and shouts and
reverses when it hits anything. Kit
with really detailec instructions. ldeal
present for budding young electri-
cian. A youngster should be able to
assemble but you may have to help with the soldering of the compo-
nents on the pcb. Complete kit £10. Our ref. 10P81

COMPUTER KEYBOARDS Brand new, uncased.£3.00 each. ref 3P89.
12" HIGH RESOLUTION MONITOR Amber screen,

beautifully cased for free standing, needs only a 12v 1.5 amp
supply. Technical data is on its way but we understand these
are TTL input. Brand new in makers' cartons. Price: £22.00.
Order ref: 22P2.

SINCLAIR C5 WHEELS
Including inner tubes and tyres 13" and 16" diameter spoked poly
carbonate wheels. Finished in black. Onty £6.00 each.
13 Ref 6P10, 16" Ref 6P11

COMPOSITE VIDEQ KITS These convert composite video into separate
H sync, V sync and video. Price £8.00. Qur ref 8P39

LINEAR POWER SUPPLY Brand new +5v 3A, +/-12v 1A Com-
plete with circuit diagram  Short circuit protected. Our price £12 00 Ref
12P21

3%in FLOPPY DRIVES We siill have two models in stock: Single
sided, BO track, by Chinon. This is in the manufacturers metal case with
leads and IDC connectors. Price €40, reference 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £60.00, reference 60P2
Both are brand new.

10 MEMORY PUSHBUTTON TELEPHONES These are customer
returns and "sold as seen”. They are complete and may need slight
attention. Price £6.00. Ref. 6P16 or 2 for £10.00. Ref. 10P77. BT approved

INDUCTIVE PROXIMITY SWITCHES These will detect ferrous or
nonferrous metals at approx. 10mm and are 10-36V operation. ideal for
alarms position sensors, etc. RS price is £64.00 each! Ours £12.00. Ref
12P19

RETROFLECTIVE MODULATED INFRARED 5M BEAMS IR transmit-
ter and receiver housed in the same case. Ideal for beam alarms, counting.
etc. RS price if £95.00 each! Qurs £25.00. Ref. 25P15.

ASTEC PSU. Mains operated switch mode, so very compact, Outputs +
12v 25A, +5v6A, +5v 5A, $12v-5A. Size: T%in long X 4%in wide X 2%in
high. Cased ready for use. Brand new. Normal price £30+, our price onty
£1300. Order ref 13P2

VERY POWERFUL 12 VOLT MOTORS. %rd Horsepower. Made to
drive the Sinclair C§ electric car but adaptable 1o power a go-kart, a
mower, a fail car, model raitway, etc. Brand new. Price £20. Our ref 2022

ALSO AVAILABLE WITH GEARBOX A 4:1 reduction giving 800rpm.
Our ref 40P8 Price £40

PHILIPS LASER
This is helium-neon and has a power rating of 2mW. Completely
safe as long as you do not look directly into the beam when eye
damage could result. Brand new, full spec £35. Our ref. 35P1
Mains operated power supply for this tube gives 8kv striking and
1.25kv at SmA running. Complete kit with case £15.

PANEL METERS 270 deg movement, New. £3.00 each. Our ref 3P8i
SURFACE MOUNT KIT Makes a super high gain snooping amplifier on
PCB less than an inch square! £7.00. Our ref 7P15.

CB CONVERTERS Converts a car radio into an AM CB receiver. £4.00.
Qur ref 4P48

GEIGER COUNTER KIT includes PCB, tube, loudspeaker, and all
components to build 8 3v battery operated geiger counter. Onty £39
Qur ref 39P1

12V TO 220V INVERTER KIT Ths knt will convent 12v OC to 220v AC
It will supply up to 130 watts by using a larger transformer. As supplied it
will handie about 15 wants. Price is £12. Our ref 12P17

SINCLAIR GEARBOXES These are the original gearboxes and give
about 50% reduction in speed and a toothed pulley output. Price for the
gearbox AND motor is £40.00. Ref. 40P8.

SPECTRUM AND COMMODORE SOFTWARE Pack of 5 ditferent tapes
onty £3.00. Ref. 3P96 for Spectrum and 3P97 for Commodore 64

HIGH RESOLUTION MONITOR 3in black and white, used Philips
tube M24/360W. Made up in a lacquered frame and has open sides Made
for use with OPD computer but suitabie for most others. Brand new. £20.
Qur ref 20P26.

12 VOLT BRUSHLESS FAN. Japanese made. The popu.ar
square shape (4Vainx4Y2inx 1%an). The electronically run fans not
onty consume very little current but also they do not Cause interference
as the brush type motors do Ideal for cooling computers, etc., or for a
caravan. £8 each. Our ref 8P26

MINI MONO AMP on pcb. size 4" x 2 lapp.)
Fitted Volume control. The amplifier has three
transistors and we estimate the output
10 be 2W rms. More technical data
will be included with the amp

Brand new, perfect condition,

offered at the very low price of £1.15 each.
or 13 for £12.00

BULL ELECTRICAL

E Dept. EE 250 PORTLAND ROAD, HOVE, i
BRIGHTON, SUSSEX BN3 5QT.
MAIL ORDER TERMS: Cash. PO or cheque with order Monthly account
orders accepted from schools and public companies Please add £2 50
postage to orders. Minimum order £5. Phone 0273) 2035
Fax No. (0273) 23077

POPULAR ITEMS — MANY NEW THIS MONTH
MAINS FANS Snail type construction. Approx. §° X 4 mounteo on a
metal plate for easy fixing. New. £5.00 each. Qur ref 5P166.
MICROWAVE TURNTABLE MOTOR Compiete with weight sensing
electronics that would have varied the cooking time. Ideai for window
displays. etc. Only £5.00. Qur ref 5P165.
JOYSTICKS for BBC Atari, Dragon Commodore, etc. All £5.00 each. All
brand new, state which required
TELEPHONE TYPE KEYPAD. Really first class rear mounting unit. White
leftering on black buttons. Has conductive rubber contacts with soht click
operation. Circuit arranged in telephone type array. Requires 70mm by
55mm cutout and has a 10 IDC connector. Price £2.00. Ref. 2P251.
SUB-MIN PUSH SWITCHES Not much bigger than a plastic transistor
but double pole PCB mounting. 3 for £1.00. Our ref BD68S

AA CELLS Probably the most popular of the rechargeable NICAD types. 4
for £4.00. Our ref. 4P44

20 WATT 4 OHM SPEAKER With built in tweeter. Really well made unit
which has the power and the quality for hifi 6%" dia. Price £5.00. Qur ref
5P155 or 10 for £40.00 ref. 40P7

MINI RADIO MODULE Only 2in square with ferrite aerial and solid dia.
tunes with own knob. It is superhet and operates from a PP3 battery and
would dnve a crystal headphone. Price £1.00. Our ref. BD716.

BULGIN MAINS PLUG AND SOCKET The old and faithul 3 pin with
screw terminals. The plug is panel mounted and the socket is cable
mounted. 2 pairs for £1.00 or 4 plugs or & sockets for £1.00. Our ref. BOT1S,
BD715P, or BD715S.

MICROPHONE Low cost hand held dynamic microphone with on/off
swilch in handie. Lead terminates in 1 3Smm and 1 2.5mm plug. Only
£1.00. Ref. BD711
MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT
DEVICES 140V 100 watt pair made by Hitachi. Ref 2599 and its comple
ment 25K343. Only £4 00 8 pair. Our ref. 4P51

TIME AND TEMPERATURE LCD MODULE A 12 hour clock a Celsius
and Fahrenheit thermometer 3 too hot alerm and a too coid alarm. Approx
50x20mm with 12.7mm digits. Requires 1AA battery and a few switches
Comes with full data and diagram. Price £9.00. Our ref. 3PS.

REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Our ref. 3P60

PAPST fan 80 x 80mm 230V. Our ref 9P7. Price £9.
PAPST fan 120 x 120mm 230V. Our ref: 6P6. Price £6.

600 WATT AIR OR LIQUID MAINS HEATER Small coil heater made for
heating air or liquids. Will not corrode, lasts for years. Coil size 3" x 7
mounted on a metal plate for easy fixing. 4° dia. Price £3.00. Ref. 3P78 or 4
for £10.00. Our ref. 10P76.

EX-EQUIPMENT POWER SUPPLIES Various makes and specs. Ideal
bench supply. Only £8.00. Our ref. 8P36.

ACORN DATA RECORDER Made for the Electron or BBC computer but
suitable for others. Includes mains adaptor, leads and book £12.00. Ref.
12P15.

PTFE COATED SILVER PLATED CABLE 19 strands of ASmm copper
wilt carry up to 30A and is virtually indestructible. Available in red or black.
Regular price is aver £120 per reel. Qur price only £20.00 for 100m reel.
R:? 20P21 or 1 of each for £35.00. Ref 35P2. Makes absolutely superb
speaker cable!

NEW PIR SENSORS infra red movement sensors will switch up to S00W
mains, UK made, 12 months manyfacturers warranty, 15-20m range with 3
0-10mm timer, adjustable wall bracket. Only £20.00. Ref. 20P24. Also avadable
to switch 1000watts Our ref: 25P16 Price £25

GEARBOX KITS ideal for models, etc. Contains 18 gears (2 of each size},
4 x 50mm axles and a powertul adjustable speed motor. -12V operation
All the gears, etc. are 2mm push fit. £3.00 for the complete kit. Ref. 3793
MINI HIFf SPEAKERS Made for televisions, etc. Two sizes available.
70mm x S7mm 3W 8 ohm, 2 for £3.00. Ref 3P93. 127mm x S§7mm SW 8
ohm, 2 for £3.00. Ref. 3P100.

SPECTRUM SOUND BOX Add sound to your Spectrum with this
device. Just plug in. Complete with speaker, volume control and nicely
boxed. A snip at only £4.00. Qur ref. 4P53

BBC JOYSTICK INTERFACE Converts a BBC joystick port to an Atari
type port. Price £2.00. Our ref. 2P261

TELEPHONE EXTENSION LEAD 5m phone extension lead with plug on
one end, socket on the other. White. Price £3.00. Our ref. 3770 or 10 leads
for onty £19.00¢ Ref. 19P2

LCD DISPLAY 4% digits supplied with connection data £3.00. Ref. 3P77
or 5 for £10. Ref. 10P78

CROSS OVER NETWORK 8 Ohm 3 way for tweeter midrange and
woofer nicely cased with connections marked. Only £2.00. Our ref. 2P255
or 10 for £15.00. Ref. 15P32

BASE STATION MICROPHONE Top quality uni-directional electret
condenser mic 600r impedence sensitivity 16-18KHz - 68db built in chime
complete with mic stand bracket. £15.00. Ref. 15P28

MICROPHONE STAND Very heavy chromed mic stand. magnetic base
& high. £3.00 if ordered with above mic. Qur ref. 3P80

SOLAR POWERED NICAD CHARGER 4 Nicad AA battery charger.
Charges 4 batteries in 8 hours. Price £6.00. Our ref. 6P3

SOLDERING 1RON STAND Price £3.00. Our ref. 3P66.

INCAR GRAPHIC EQUALIZER/BOOSTER Siimiine 7 band with builtin
30 watts per channel amplifier. 12V operation, twin 5 LED power
indicators, 20-21KHz with front and rear fader plus headphone output!
Brand new and guaranteed. Only £25.00. Ref. 26P14.

SHARP PLOTTER PRINTER. New 4 colour printer originally intended

tor Sharp computers but may be adaptabie for other machines Complete with

pens, papes. etc Price £16.00. Our ref. 16P3

CENTRONICS ADAPTER KIT Converts the above piofter/printer to

Centronics compatible. Price £4.00. Our ref. 4PS7.

CAR IONIZER KIT improve the air in your car, clears smoke and helps

prevent fatigue. Case req. Price £12.00. Qur ref. 12P8

NEW FM BUG KIT New design with PCB embedded coil 9v operation

Priced at £5.00. Our ref. 5P158.

NEW PANEL METERS S0UA movement with three different scales that

are brought into view with a lever. Price only £3.00. Ref. 3P81

STROBE LIGHTS Fit a standard edison screw light fitting 240V 40/min

flash rate available in yellow, blue, green and red. Complete witb socket

Price £10 each. Ref. 10p80 (state colour required).

ELECTRONIC SPEED CONTROL KIT Suitable for controlling our

powertul 12v motors. Price £17.00. Ref. 17P3 (heatsink required).

EXTENSION CABLE WTTH A DIFFERENCE Itis fiat on one side making

it easy to fix and look tidy. 4 core, suitable for alarms, phones etc. Qur

price only £5.00 for 50m reel. Ref. 5P153

METAL PROJECT BOX Ideal for battery charger, power supply etc

ggrayed grey size 8 x 4" x 4%’ Louvred for ventilation, Price £3.00. Ref
75
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THE RTC MONITOR I

100 WATT SPEAKER KIT £60.00 +£3.50 P&P (pair)
RESPONSE : 55Hz—-20kHz

BASS POLYMER CONE D: 22cm
DOME TWEETER: 14mm

OVERALL SIZE
(HWD): 382,252,204mm

RECOMMENDED AMP POWER:
10-100 watts per channel

The performance stan-
dard achieved in this
compact design is distinc-
tively superior to any-
thing else available at the
price. The drive units
used are of sophisticated
design and have been
carefully integrated with a Complex Crossover.
Stereo performance is exceptionally good with a
well focussed sound stage and sharp resolution
of detail. Distortion throughout the frequency
range is low even at quite high power input and
this gives a great sense of dynamic range and
openness especially when used in bi-wired
mode.

Supplied with:— 2 READY CUT BAFFLES, ALL
CROSSOVER COMPONENTS, 2 BASS MID-
RANGE, 2 DOME TWEETERS, HOOK UP WIRE,
GRILLE CLOTH, SCREW TERMINALS AND
SCREWS.

ROSS MULTI TESTER

As new condition but have
been returned by customers or
shops so they may need some
attention. Hence the price of
£3.50 each plus £1.60 P&P.
Order five and get the sixth
one free. Postage £5.40.

LCD DIGITAL MULTI TEST METER ac oc
Volts resistance and DC Amps. Most of these units are
new but have been returned or rejected by the store
and sold with all taults at £11.00 each. Postage £1.00
{Made by Ross Electronics).

ROSS PUSH BUTTON RADIO
Mains and battery operated. -
High q:alltv VHEIEM “-“"ﬂ?

£1

MAIL ORDER
BARGAIN PACKS

BUY 20 GET 1 FREE

Please state pack(s) required

BPO15B 1
BPO16 6
BPO17 3
BPO19 20
BP020 4
BPO21 10
BP0Z2 5
B8P023 6
BPO24 2
BP025 4
BP026 4
BPO27 30
BP029 6
BPO30 2
BPO31 6
BPO32 4
BPO33 2
BPO33A 4
BP034 3
BPO34A 2

1

x
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L X X3

=]
bl
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BPO47 1
BPO47A 1
BPO43 10
BPOS0 30
BPO51 6
BPOS2A 1
BP053 5
BPOS4 10
BPOSS 1
BP056 4
BPO57 8
BPO58 200
BPOSS 1
BP061 5
BPO63 5

§
=
-

No. Qty. per pack

30W dome tweeter. Size 90x66mil JAPAN made
2200uf can type Electrolytic 25V d.c computer
grade made In UK by PHILIPS

33000uf 16V d.c. electrolytic high quality
computer grade UK made

20 ceramic trimmers

Tuning capacitors, 2 gang dielectric a.m. type

3 position, 8 tag slide switch 3 amp rated

125V a.c. made In USA

Push-button switches, push on push off, 2 pole
change over. PC mount JAPAN made

2 pole 2 way rotary switch

Right angle, PCB mounting rotary switch,

4 pole, 3 way rotary switch UK made by LORLIN
3 pole, 3 way miniature rotary switch with one
exira position off {open frame YAXLEY type)

4 pole, 2 way rotary switch UK made by LORLIN
Mixed control knobs

Stereo rotary potentiometers

10k wire wound doubile precision
potentiometers UK made

Single 100k multitune pots, ideal for varicap
tuners UK made by PHILIPS

UHF varicap tuner heads, unboxed and
untested UK made by PHILIPS

FM stereo decoder modules with diagram

UK made by PHILIPS

6"% %" High grade Ferrite rod. UK made

AM IF modules with diagram PHILIPS UK made
AM-FM tuner head modules. UK made by Mullard
Hi-Fi stereo pre-amp module inputs for CD, tuner
tape, magnetic cartridge with diagram.

UK made by MULLAR?)

All metal co-axial aerial plugs

Fuse holders, panel mounting 20mm type

in line fuse holders 20mm type

UK made by BULGIN

5§ pin din, 180° chassis socket

Double phono sockets, Paxolin mounted

2.8m lengths of 3 core 5 amp mains flex

Large VU meters JAPAN made

4V miniature bulbs, wire ended, new untested
Sonotone stereso crystal cartridge with 78 and
LP styli JAPAN made

Mono Cassette Record and play heads

606 Mains transformers, PCB mounting.

Size 42x33x35

24V 0.3VA mains power supply. Brand new boxed
UK made by MULLARD

25V DC 150mA mains adaptor in black plastic case
with flying input and output leads n2w units made
for famous sound mixer manufacturer.

Size 80x55x47

QC44 transistors. Remove paint from top and it
becomes a photo-electric cell (ORP 12)

UK made by MULLARD

Low signal transistors n.p.n., p.n.p. types

14 watt output transistors. 3

complimentary pairs In T066 case

(Ideal replacement for AD161 and 162s)

Tape deck pre-amp IC with record/replay
switching No LM1818 with diagram

5 watt audio ICs. No TBA800 (ATEZ,

Motor speed control ICs, as used with most
cassette and record player motors

Digital DVM meter I.C. made by PLESSEY

as used by THANDAR with dlaoram

7 segment 0.3 LED disptay (red)

Bridge rectifiers, 1 amp, 24V

Assorted carbon resistors

Power ;Egply PCB with 30V 4V/A transformer.
MC7818CT IC & bridge rectifier: Size 4"%2%."
6.35mm Mono jack plugs

6.35mm stereo switched jack sockets

Coax chassis mount sockets

3mtr Euro-mains lead with chassls socket

30+30 WATT AMPLIFIER KIT

An easy to build amplifier with a good specifica-

tion. All the components are mounted on the

single P.C.B. which is already punched and

backprinted.

8 30Wx2 (DIN 4 ohm)

m CD/Aux, tape |, tape W, tuner and phono
inputs.

® Separate treble and bass

8 Headphone jack

Size (H.W.D.) 75x400x195mm

Kit enclosed: case, P.C.B., all components, scale

and knobs £36.80. post £3.50

{Featured project in Everyday Electronics April

1988 issue). Reprint Free with kit.

Medium and Long Wave
reception.
Ereset stations.

ully retractable telescopic
Headphone/earphone
jack socket. |
Ref RE-5500.
Brand new.
Price £14.95 + £2.80 P&P K_
SHURE HIFI STEREO MAGNETIC CAR-
supplied with ﬁnin? kit and instructions. A good quality
unit made to sell for well over twenty pounds due to
the manufacturers price. All units are brand new and
boxed. £7.20 each. If you order in multiples of five you
KOSS STEREO HEADPHONES High quality
light weight stereo headphones fitted 3.5mm jack with
made to sell for nine pounds. Our price for thisunit £4.25.
Postage 60p.

6 pushbutton selected |
aerial. |
Size 230H x 150W X 65D. |

Listed price over £30.00.

TRIDGE Fitted with an elliptical diamond stylus
scoop purchase, we are able to offer these at a fraction of
get one free. Postage £1.30 (Made in U.S A )

adaptor to 6.4mm jack. ldeal use Hifi or personal stereos

In the cut-throat world of consumer electronics,
one of the questions designers apparently pon-
der over is "Will anyone notice If we save money
by chopping this out?” In the domestic TV set,
one of the first casualties seems to be the sound
quality. Small speakers and no tone controls are
quite common and that really is quite sad, as the
TV companies do their best to transmit the high-
est quality sound. Given this background a com-
pact independent TV tuner that connect direct
to your Hi-Fi is a must for quality reproduction.
The unit is mains operated. This TV SOUND
TUNER offers full UHF coverage with 4 pre-
selected tuning controls. All parts including
Varicap tuner, mains transformer, PCB with IC’s,
capacitors and coils etc., to build the unit
illustrated above; without case and scale.
£11.50 + £2.30 P&P

Case as illustrated £6.90 + £2.00 P&P

e e e

\

S

MULTIBAND RADIO

VHF 54-176 MHz + AM CB BANDS 1-80
Listen to: AIR TRAFFIC CONTROL,
AIRCRAFT, RADAR

£17.95 RADIO AMATEURS AND
POSTAGE MANY MANY MORE
£2.85
“RUBBER DUCK AERIAL"

SQUELCH CONTROL

426

HAND HELD WALKIE TALKIES

Ideal for sports or any outdoor
activities. Built-in call button and
separate volume control. Range
1.2km maximum. 49MHz crystal
control superhet circuit with built-
in condenser mic. and speaker.
Unit supplied with vinyl carrying
case and personal earphone.

£32.90 a pair
+ £2.60 P&P

RADIO AND TV COMPONENTS ACTON LTD

21 HIGH STREET, ACTON, LONDON W3 6NG

MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES with orders

Orders under £20 add £3.00 service charge. Nett monthly accounts to

Schools. Colleges and P.L.C. only. ACCESS  VISA. Phone orders between
9 30 & 12pm please. Overseas readers write far quote on delivery.

one: 0.

Callers 323 [c{gnvare Road, London W2. Closed Sun
21 High St., Acton, London V3 closed Sun Mon & Wed

AMPHONIC 125 + 125 POWER AMPLIFIER

125 watt per channel stereo power amplifier
with independent volume controls, professional
19" rack mount and silent running cooling fan for
extra reliability.
Qutput power

.... 125W RMS max. per channel

Output impedance - TN 4to 16 ohms

{max. power into 4 ohms)
Sensitivity . 450V at 22K ohms
Protection .... Electronic short-circuit and fuses
POWEN, st cocdhee bottonr s o cbacan 220-240V a.c. 50Hz
Chassis dim .. 435%125%280mm

£11“42 4—:7:00 p&p
S'l:EREO MIXER

5-channel stereo disco mixer in racking case which can
handie up to a total of 10 phono, line and mic inputs,
switchable on front panel. Twin 5-band graphic equaliz-
er with insert/bypass switch. Cross fader between
channels 1 and 2. Mic channel with low Cut filter and
talkover switch. Separate L and R master controls.
Output for amp, tape and headphones.

InputMic .......... . 0.3mV 600 ohms
Phono ......... - .. 2.5mV 50K ohms
Qutputs: Amp & Tape ey €
Headphone ........ 50mV @ 76 ohms

Equalizer control frequencies ...... 60, 250, 1k, 3.5k, 12kHz
Equalizer control range .. <eieceen. £12dB boost or cut
Size ... - - 350 x 280 X 90mm

£118.90 + ¢5.80 P&P

BELT-DRIVE
QUICKSTART VARISPEED
DISCO TURNTABLE

* Quick start Ideal for scratching

% Pitch control

* Pop-up target lamp

* Strobe lamp

* Counterweighted tubular tone arm with plug-in
headshell

* Full manual control

% Remote start/stop

* 7.5kg

£112.00
+ £7.00 P&P

28.0.28V 4 AMP MAINS TRANSFORMERS
With a 5.6V at 0.5A mains input 110-240. Size 90 x 105 x
75 fitted with copper screenireg band; made for famous
HIFI Co. £6.50 each. Postage £2.80. It's weight is 2.7Kg!
Brand new and unused condition.
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PRESSURE PAD ALARM

Protect your valuables with this
portable anti-theft system. This
burglar alarm emits a loud tone when
anintruder steps on a pressure pad
placed under a window or other likely
points of entry. The system is portable
with self-contained batteries so could
be found useful in many temporary or
semi-permanent security applications
such as for garden sheds or boats. It
can operate a wide variety of 12V
audible warning devices including
high-powered sirens of up to 34
rating. The pad may be situated any
reasonable distance from the main
unit — if the interconnecting wire is
cut or the plug pulled out, the alarm
will sound.

SIMPLE
METRONOME

A “flash’ and a “‘tick’’ for
musicians. A linear control/
with excellent stability
from a simple oscillator
circuit. Variable from 40 to
200 beats per minute.

GAS RESERVE INDICATOR

Make sure your camping gas supply does not let you down. The gas sup-
ply in a caravan is vital to maintain the refrigerator and cooking facilities.
Failure is always inconvenient and can be disastrous where no back-up
supply is available. Motor caravanners -due to shortage of space -often
carry only one small (6/b) butane cylinder. This device will therefore be of
particular interest to them. The indicator displays cylinder contents on a
five-point scale — thermometer fashion — using a row of l.e.d’s.

CHOOSING AND USING TEST EQUIPMENT

POWER SUPPLIES ¢ LOGIC PROBES e DIGITAL FREQUENCY METERS
o R.F. GENERATORS o A.F. GENERATORS e SIGNAL TRACERS
o MILLIVOLTMETERS ¢ COMPONENT TESTERS

EVERYDAY BN v o

ELECTRONICS

AUGUST ISSUE ON SALE FRIDAY 6 JULY 1990 §

i
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AAY 32
AC107
AC125
AC126
AC127
AC12B

TRANSISTORS

MP8512 50p
MPS65781 20p
MPS$3012 20p
MPS9013 20p
MPS9014 20p
MPS8015 20p
MPSA0S 16p
MPSA06 15p

2N.3442 86p
2N 3583 S0p
2N.3585 120p
2N.3702 9p
2N 3703 9p
2N 3704 9p
2N 3705 9p
2N.3706 9p

2N.3904 1p
2N 3905 1p
2N 3906 1p
2N 4031 25p
2N 4036 25p
2N 4037 25p
2N 4062 12p
2N 4064  100p
2N 4401 12p
2N 4403 12p
2N 4443 76p
2N 5061 20p
2N 5088 20p
2N 5163 45p
2N 5192 50p
2N5241  500p
2N 5245 45p
2N 5294 30p
2N 5296 30p
2N 5320 90p
2N 5321 60p
2N 5366 25p
2N 5401 12p

160p

OI00ES
RECTIFIER
DIOOES

BY100
BY103
BY126

8y228

BY296 20p

BY298 26p

BY299 28p
Y10 15p

BYX55/350 30p

BYX55/600  30p

BYX70/800  36p
0A91 8p
0A200 Tp
0A202 Tp
IN.914 2p
IN 4001 ap
IN.4002 4p
IN.4003 4p
IN 4004 ap
IN.4005 ap
IN.4006 4ap
IN.4007 6p
IN.4148 2p
IN.5400 9
IN.5401 10p

10p

13p
IN.5407 13p
IN.5408 13p
SKE4F2/06 50p
SKE4F2/08  70p
SKE4AF/10  90p
1.C. SOCKETS
8PIN 6p
14PIN 8p
16 PIN 9p
1BPIN 12p
20PIN 14p
22 PIN 16p
24 PIN 18p
28PIN 20p
40 PIN 25p
ZENER

400 MV
BZY88 RANGE
2V7 10 39v 6p
1.3wW
BZX61 RANGE
2VITO3V 12

VOLTAGE

REGULATORS

7805 35p
7806 35p
7808 35p
7812 35p
815 36p
7818 35p
7824 35p
7905 35p
7906 40p
7908 40p
7912 A0p
1915 40p
7918 40p

[78L05 28p |
78L08 28p
| 78112 28p |
78116 28p
BL18 28p |
178124 28p
79L05 40p
79108 40p

7BGUIC 180p

79GUIC 215p

TOHGKC 800p
LE.D'S

LED 3MM RED 5p
LED 3IMM

YELLOW 10p
LED 3MM

GREEN 10p
LED SMM RED 5p
LED 5MM |
YELLOW 10p
LED 5MM

GREEN 10p
RECTANGULAR

LED.S

RED 10p
GREEN 15p

YELLOW 15p
LINEARIC's

LF-347
LF-351

10p

LM-308CN
LM-311 35p
LM-318 120p

LM.392 100p
LM-393 65p
LM-709DIL  30p
LM-T10 45p
LM-711 85p

LM-723 40p
|LM-741DiL  18p
| LM741MET  4Bp

LM-747 58p

LM-748 85p

LM-1458 33p

LM.1889  400p |

LM-3900 a0p

LM-3909 80p

[M-3911  160p

LM-3914  250p

LM-3915  255p

LM-3916  290p

MB-3515  240p |
|MB-3614  180p

MB.-3712  140p

MB.3722  310p|
MB-3730  200p |
MB-3731  300p |
MB-3756  230p
MB-3759  200p

[MBB71s 3600
MC-1310P  130p
MC-1455  45p
MC-1468  33p
MC-1469  290p

[mc-1488  65p
MC.1489  65p
MC-1496  65p

MC-3302 70p 74LS30 14p COMPUTERIC'S
MC-3401 45p 74L832 16p

MC-3403 60p 74LS33 16p M4 200p
MC-3423 75p 74L831 15p 2532 330p
NE-531 115p 74LS38 15p 2716 200p
NE-544 170p 74L540 16p 2732 280p
NE-555 20p 741542 25p 2732A 300p
NE-556 40p 74L547 62p 2764 240p

NE-5532P
NE-5534P

74 SERIES

7400 7

7401 16p. 74LS90 26p 6520 170p
7402 18p 741891 55p 6522 330p
7403 20p 74L892 32p 6532 460p
7404 35p 74LS93 26p 6545 880p
7405 10p ] |74LS95 41p| 6551 530p
7406 36p 74L596 62p 6800 210p
7407 36p 74LS107 28p 6802 220p
7408 25p 74LS109 28p 6803 800p
7409 20p 74LS112 28p 6808 500p
7413 30p. 74LS113 28P 6809 800p
7414 45p 7418114 28p 6810 150p
7416 40p 74L8122 35p 6818 380p
7417 32p 74L8123 35p 6820 140p
7420 22p 74L8124 85p 6821 140p
740 26p 74LS125 0p 6840 310p
7425 15p 74LS126 30p 6845 620p
7430 25p| |74L8132 30p| 16850 110p
7437 28p| [74L85133 30p] {8080A 400p
7438 32p 74LS136 30p 8085A 300p
7442 38p 7415138 28p 8086 500p
7447 60p 74L8139 28p 8088 500p
7450 22p 74L8145 65p 8155 360p

74L8147 90p

7489 750 |7ats161  38p
7490 3s5p| |74a0s162  38p A 350
7492 aso| |7atsies  3ep| |522 2

74167 35p| | 74LS242 43p %%22:8-; gggg
L S0p| |74LS243  S0p| {780ADART 500p
74174 60p| [74LS244 40p
w3 65p| |74Ls2a5  a0p
74176 45p| 174LS247 40p SPEg%‘I\.g;FEn

74192 aop| |7aLs2s1  2ep| 18213 135
7419 aop| |76Us283  36p| |49256.10 2600
74197 asp| |7as25% 520} |4135e.12 2400
74393 0p| |7as257  320] [4135615 3200
74L5258 35| |49464.92  360p
7asseries | |76s259  B0p| |414ea1o  a30p
LOW rasze0  3op| J518R310 Goon
POWER 7105266, " 220 Y SaRrirn-8 0E0R
SCHOTTKY 7a5213" ~ o] | B oleo0n
TIL 74L8278  33p
745280  BBp Sy
741500 120} 705283 81
74L501 12p| |7as2%0  26p Y
240802 12p| |7eus203 28| [Z28KXS10 30008
741503 12p| |74Ls365 26p| |320Kxa.7 52000
74L504 12p| |74L5366 3p ’ ¥

256KX9-6 6500p

SRAMS
74L509 1ap| |74Ls373 45p
741510 12p| | 7415374 asp| [8264LF12 2
74L811 12p| |74Ls375 aép| | eoeaipP10 3005
741512 12p| |74LS330 azp| 195%%e12 800
741513 20p| |74Ls393 30| | 2556645 aoop
741814 24p] | 74LS399 68p| 159675 580"
;4!.315 14p| |74LS629 95p P
41520 14p| 7415641 88p
740521 14p| |74LS682  105p SIMMS
741822 14p| |74Ls644  105p} |1MX9-10 9500p
741824 a5p| |7ais645  105p| |1Mxe.8  9800p
741526 14p| |74LS670 62p| |1Mx8.7  10500p
741827 14p| |74Ls674  30p| |2Mx9-10 39000p
74L528 1ap| |74Ls687  250p| |amx9 80 78000p
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PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 5000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES.

Please send 70p p&p and VAT at 15%. Govt, Colleges, etc. Orders
accepted. Quotations given for large quantities. All brand-new Com-
ponents. prices quoted are subject to stock availability and may be
changed without notice.

GRANDATALTD

DEPT NS. K.P. HOUSE, UNIT 15
POPIN COMMERCIAL CENTRE,
SOUTHWAY, WEMBLEY,
MIDDLESEX HAS OHB, ENGLAND
Telephone: 081-900 2329
Telex No: 932 885 (Sunmit)

Access & Visa Card acceppted.

Fax: 081-903 6126

Open Monday to Saturday.
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GRAND
NATIONAL

Complete set of parts for
this months project!

(a) Battery version inc. case £8.95
(b) Mains version inc. case £27.95

sonv¥

DISKS AT UNBEATABLE PRICES!

5%” DS DD 10 £6.20 100 £565.00
5%’ DS HD 10£11.20 100 £99.00
34" DSDD 10 £9.30 100 £83.00
3% PS HD 10£19.30 100 £171.00

VIDEO TAPES

We've sold many thousands
of these top quality tapes to
satisfied customers!!
E180 £2.50 each
5 for £10
Box of 40 £69.00

MOTOR + GEAR PACK
K579. This pack contains 10
assorted battery powered
motors (mostly 3V) + 90 gears
etc, 16-60mm dia+ worms
and shafts. Amazing value at
just £7.95

KEYBOARDS

Superb
keyboard 392 x 181 with LCD displaying 1 line
of 10 characters and a further line with various

28852 Keyboard: brand new

symbols. 100 keys, inc. separate numeric
keypad. Chips on board are 2 x 74HCOS,
80C48. LCD + driver chips are easily remov-
able from board. £15.00

28857 High quality Alphanumeric keyboard
on aluminium frame 314 x 150mm. Contact-
less keys good for 20 million operations
Originally sold at over £100 each, they were
used In a ‘Printcom’ portable terminal. Fully
ASCIl encoded output. Power supply + 5V and
=12V @ 35mA. Supplied with comprehensive
data. .. £14.95

28856 Cherry computer keyboard. Very slim
model 340 x 130 by only 14mm deep, in
cluding keys. Matrix output. 67 keys in pale/
dark brown. 4.00

28863 Keyboard. High quality unit made by
Micro Switch. 69 pale grey and blue keys. 6 red
Smm LED's, 15 various LS chips and socketed
D8048 by Intel. Output via 7 way plug and
there is a 4 way edge connector 100. Keyboard
frame is 317 x 128mm. PCB on which it's
mounted is 285 X 170mm

Price Excellent value at £12.00

DISPLAYS

24243 Display panel 152 x 112mm with NEC
8 digit display (Z1731); 8279-5, MC146818, 3 x
uPABOC, & a couple of LS chips, crystal, etc.

£2.90

Z1731 NEC Vacuum Fluorescent Display
FIP8BII. 8 digit multipiexed output 10mm high.
Heater voltage 2V, grid/anode voltage 24V

£2.00

Z4115 8 digit 12.7mm high LCD and holder
These are 14 segment devices allowing aipha
numeric display. Normally costing over £15.00
we are offering these for just £4.50

24148 LCD as 24115 but 6 digit, 50 pins. Like
RS 588-601. Their price 10.86 £3.00

21732 Epson LCD 4 digitBmm high ... £2,00

21637 LCD Display ~ Direct drive 3% digit
similar to RS 588-572. 12.7mm high digits. Op
voltage 4-12 RMS @ 32Hz typ. Supplied with
data. £2.00; 10+/
£€1.75; 25+/€1,50; 100+/€1.00

21560 7 seg display, 20mm high. Common
anode .Only 70p! 25+ /50p; 100+/42p
DL1416 Alphanumeric 4 character intelligent
display0.16”

DL3416 4 digit intelligent alphanumeric dis
play with built-in drive and memory. ASCII
ROM and multiplexing circuitry. TTL com:-
patible inputs. +5V. Supplied with data
List price £41.50.

£8.00
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1990 CATALOGUE

128 PAGES OF ELECTRONIC COMPONENTS AND

EQUIPMENT. HUGE RANGE!

AMAZING VALUE!

DON'T MISS OUT — GET YOUR COPY NOW — ONLY
£1.50 POST FREE!1!

HIGH QUALITY TEST EQUIPMENT

HITACHI OSCILLOSCOPES
FOR QUALITY AND VALUE

V223 DC-20MHz, dual Channel, single time-
base delayed sweep, DC offset, alternate mag
nifier, 6in screen, SmV/div vert. sensitivity
0.2us/div-0.2s/div sweep time. Complete with
2 probes, manual, mains lead. ....... £475
Other models from £339 — full detalls in
catalogue. Ask for colour brochure.

METEX METERS
8 different models in our cataloguel |
* 4% digit 12mm LCD —

display

#* 30 ranges incl HE”
20A acldc =

* Frequency (] L™ -,
counter > ek

#* Capacitance test [ £ 3
with zero adjust ey

#* Data hold switch oeryes

+ Diode test g e

* Transistor test ﬁ
* Continuity test M4650
#* Test leads with 4mm plugs £94.00

* Rugged yellow case

* Carrying case

Battery and instruction manual included.

AC volts 0-200m-2-20-200-750Vac +0.5%
DC voits 0-200m-2-20-200-1000vdc +0.5%
AC current 0-2m-200m-20Aac +1.0%

DC current 0-200u-2m-200m-20Adc +0.5%
Resist 0-200-2k-20k-200k-2M-20M +0.16%
Capacitance 0-20p-200n-20uF +2.0%
Frequency 0-20k-200kMz +2.0%

Transistor hFE 0-1000 NPN/PNP

Dims 176 x 90 x 36mm

FREQUENCY COUNTER

FC5250 7 digit frequency counter for frequen
cles between 10Hz and 150MH2z. Power on/off.
X 1/%10 gate time and VHF/HF switches. Inputs
via BNC sockets. Supplied complete with in-
struction manual and test lead. Requires an
external 9Vdc nom 200mA power supply.

Price e £65.00
DIGITAL

CAPACITANCE

METER

CM3300 High  accuracy AUTORANGING

3 digit capacitance meter. High resolution
measurement in the range 0.1pF to 99900uF
with 10 auto ranges. Range hold switch for
batch testing capacitors. Range zero control
Inputs via spring terminals or test leads (sup-
plied). Complete with leads and instruction
manual.

Price . £65.00

AF GENERATOR/COUNTER

‘. O-pé.L' .

AG2603AD A combined audio frequency sig-
nal generator and frequency counter. A six
character LED display allows direct reading of
internally generated signal or signals from an
externat source. The frequency generator has
a range of 10Hz to 1MHz with either square or
sine waveforms and adjustable output level.
The frequency counter has a range of 10Hz to
150MHz. Frequency range controlled by a 5-
step selector and fine control. Adjustable
ouput level with 0/20/40dB attenuator.

AUDIO GENERATOR

Frequency range. . 10Hz2t0 1MH2z
Outputimpedance......... . 600 unbalanced
Outputcontrol....... 0-20-40dB and fine adjuster
Output control:

Sine .8V rms max

square.. 10V p-p max
FREOUENCV COUNTER
Frequency range ... 10Hz10 150MH2
Inputvoltage .......... Lessthan 50mV
Max input voltage .. 3V
Input impedance:

Hnghlrequenw......, 1MHz

VHF... .500
Power 240Vac 50Hz
Dims . 215 X 150 x 200mm
Price........... ... £175,00

RF GENERATOR/COUNTER
Similar in appearance 10 above with same
frequency coumter. Spec:

Frequency range ... 100kH210 150MH2
RF Output 100mV rms {up to 35MHz)
Outputcontrol.... .0/20dB andfine adj
Modulation.... Internal 1kHz,
external 50kHz-20kHz

atlessthan 1Vrms

Pritel e .ol anmeaamd £179.00

AMSTRAD
SPEECH SYNTHESISER

As featured in the
May issuel

All components inc. PCB,

edge conn., etc., for just

£10.95!

+ FREE! An extra SP0256
chip with every kit!!
Suitable Case £3.00
SP0256 Speech Chip

£2.50

SIGNAL TRACER/INJECTOR

Y133 For fault finding on Audio & RF Equip,
VU meter and speaker. Level controls, 0-60dB
atten. switch. /P, O/P, ext spkr, and injector
skts on Front panal Size 200%140%3%6mm
UsesPP3... £55.00

Y
GREENWELD

ELECTRONIC
COMPONENTS

All prices include VAT; P&P £2.00per order. Min Credit Card £5. No
CWO min. Official Orders from Education weicome & min invoice
charge £10.00

Payment is accepted by cheque, postal order, cash inc. toreign cur-
rency bank notes/book tokens/Access/Visa/Connect.

Our stores have enormous stocks of components and our trade
counter is open from 9-5.30 from Mon- Sat. Come and see us!

PLEASE NOTE OUR NEW ADDRESS. PHONE & FAX NUM-
BERS: Tel: (0703) 236363 (4 lines) Fax: (0703) 236307 EMail

MAG36026 Telex: 9312131093 (GWG)

27D PARK ROAD, SOUTHAMPTON, SO1 3T8. IEN =

MSDOS PACK
24305 Epson PCe disk pack
Contents:

1)364 page MSDOS 3.20 reference manual
showing all commands, etc.

2) 100 page book “Everyday with MS-DOS" ~
an excellent introduction, starting from
basics.

3)95 page book “Setting up and getting
started”.

4) 61 page book "Diagnostics Users Guide”.

5)Pack of 3 525" disks - 2 MSDOS 3.20
system/utilities disks and a system depen-
dent utilities disk.

All books are spiral bound. Everything brand new

in original carton. £ 1 0 . 00

Cost new £55.
Qur price

POWER SUPPLIES

(a) SWITCH MODE

ASTEC Model AA12531

I/P: 115/230V ac 50/60Hz. O/P: V1 + 5V SA;
V2 + 12V 0.15A, Size: 160 x 104 x 45mm.
Partially enclosed panel with fixing holes in
steel case on 120 x 125mm centres. inputs
and Outputs are on colour coded leads; there
is also an EEC socket on aflying lead. ....... £6.95

2660 Astec switched
mode PSU
Type AAT271.

This small PCB,
just 50 x 50mm will
accept 8-24V input and
give a stable 5V DC at up t0 2A output. The
6 transistor circuit provides current overload
protection, thermal cut-out and excellent filter-
ing. Offered at the remarkably low price of
Just £5.00

(b) CONVENTIONAL

24215 Siliconix mains input, 4.5V DC 150mA
output to 3.5mm jack plug on 2m lead. Built-in
continental 2-pin plug. Size 62 x 46 x
35mm €1.50
Z4170 Plug in power supply. Built in 13A plug.
Ompul 6V DC 300mA on 2m long lead termin-
ated in a 3mm power plug. British made to
BS415 . £1.50
24208 Oric Power Supply Moulded plasnc
case with built in 13A plug. Output 9Vdc at
600mA delivered to 2m lead with 2.5mm
powerplug .. £3.50

BREADBOARDS

FREE. if requested, with every breadboard
sold this month! K574 wire link pack with
about 250 links for use with breadboard or
PCB'sl
PROTOBLOC 1
G708 Protobioc 1 has a total of 400 tie points
consisting of two sets of 30 rows of 5 intercon-
nected sockets plus 4 rows of interconnected
sockets running alongside, suitable for use as
power supply rails. All contact positions are
clearly defined on an alphanumeric grid. ABS
polymer board mounted on an adhesive foam
base. Wiil accommodate up to three 16 pin
devices. An ideal introduction to solderiess
circuit development systems. Size 80 X 60mm
.£250
PROTOBLOC 2
G711 Protobloc 2 has a total of 840 tie points.
Will accommodate up to seven 16 pin devices.
Size 172 x 64mm. .£3.95
PROTOBLOC 2A
G712 As above, but mounted onto a rigid
base plate complete with three 4mm terminals
for power connections. A mounting bracket
which clips into the base is also provided 10
accept a variety of components including
switches and potentiometers, etc.
Price... =
PROJECT BOARD GL24
G724 2 of type G711 mounted onto a rigid
baseplate with 3 coloured terminals, for power
connections. Overall size 225 x 150mm.
Price ... £13.95
PROJECT BOARD GL36
G736 3 of type G711 and an additional strip of
100 tie points mounted onto a rigid base plate
with 4 coloured terminals. Overall size 242 x
195mm.
Price...

£6.95

... £19.95
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Choose from 25 models @ Mixers for
home use, disco’s, public address and
studio use I From 4 to 16 channels

B Also 6 and 8 ch midi systems

M Equalizer mixers MRT60 and

many more.

@ VC1 analogue B 6040 stereo
amplitier B 8040 digital echo
M Also mini echo’s

19" rack systems @ Di%ltal reverb
with 63 user programs @ Digital delay
uﬁ to infinite repeat B Also multi-
effects programmable unit

19" rack systems W 31 band single
channel @2 x 15 band two channe
and 2 x 31 band two channel

[, ]

LAD

W PA speakers 5Y%" to 12" B Twin cone
from 40 to 100 Watts I8 Various models
disco/group speakers 10" to 18"
various types B Bass speakers B Bass
mids and mids ® Also Rexine cabinets
10", 12" & 15" @ Plus range of cabinet
fittings and portable speaker stands
and brackets

x ' 0 I ™N

W10 models stocked from £2.95 |
to £7.95 W Square piezo £4.95. |§
PUB
NAUL ; ES — -1
. s " .
A i
® For PAand f i
background music {i
system with and \
without 100 volit line i |
B 0UTDOOR. Range of i
weatherproof systems . I
at various power il
ratings
M INDOOR. Columns for |
speech, columns for !
music ceiling speakers
suspension speakers |
corridor speakers, wall ‘
speakers, music L
speakers - various »
sizes and types

[ —

3 moadels heavy duty top quality with
plinth/cover
@ DLP1 beit drive quick start
@ DLP2 direct drive system
: DLPg quartz controlled quickstart
irect drive. _—
B o e

~ . T Y
|\D“°“°€g’m:
: AT s

i i o

M Power boosters single channel
100W, 175W and 2kW. 2-ch/stereo
135 + 135W, 160 + 160 Watt and
1500 + 1500 Watt

B With preamps @ 240V AC models
and 12V DC/240V AC or 24V DC/240V
AC m From 15 Watts up to 175 Watts
B Also background music tape
amFPlifiels and paging amplifiers

B Plus range of mixer-amplifiers

® Choose trom 25 models.

B Range of 12 volt amplitiers up to 100
Watts B Also gonable megaphones
stocked and 12 volt power boosters

@ XLR/Jack etc @ Mics for disco
public address and Hi-Fi @ Good

quality at low cost I Also stands
booms etc. and wireless microphone
system A\

& Various models up to 12" t
with or without 100 volt line g
with drivers

B Also range of horns with choice of
drive units

B Accessories: Leads B Plugs

B Adaptors B Transformers etc, for all
PA requirements

W 100 Watt midrange and tweeter
horns M Also matching crossovers and
filters up to 300 Watts

\‘-—-.
CALL IN OR PHONE FOR BEST PRICES |l P4 - 0iscg

OPEN 6 DAYS A WEEK ™= CAw’LT%sus

O UISCOUN
® VUUCHER;’
404 Edgware Road, Londo D Ref ppy
oleo o Send
phone 0711243564 Ew
d U 4 () onUK full
es O e; () 318 Products
G ca(alng(,e
RAD ) ATIO DOR PP )

N

AMPLIFIERS FROM

The UK Distributor for the
complete ILP Audio Range

BIPOLAR AND MOSFET MODULES
The unique range of encapsulated amplifier modules

with integral heatsink.

HY30 15W Bipolar amp £11.50 HY248120W Bipotar amp {8ohm) £25.20
HY60 30W 8ipolar amp £41.50 HY364 18B0W Bipolar amp (40ohm) £39.25
HY6060 30W Stereo Bipolar amp £24.45 HY368 180W Bipolar amp (8ohm) £39.25
HY124 60W Bipolar amp {4ohm) £19.00 MOS128 60W Mosfet amp £40.70
HY128 60W Bipolar amp (8ohm} £19.00 M0OS248 120W Mostet amp £46.35
HY244 120W Bipolar amp (4ohm} £25.20 MOS364 180W Mosfet amp £78.75

PLATE AMPLIFIERS
Bipolar and Mosfet modules with the same
electronics as above amplifiers housed in a

different extrusion without heatsink.

HYGB060P 30W Sterea Bipolar amp. £20.10 HY364P 180W Bipolar amp {4 ohm) £25.99
HY124P  60W Bipolar amp {4 ohm) £14.85 HY368P 180W Bipotsr amp (8 ohm) £25.99
HY128P 60W 8ipolar amp (8 ochm) £14.85 MOS128P 60W Mosfetamp. . . . £36.60

HY244P 120W Bipolar amp {4 ohm} £20.10 MQS248P 120W Mosfet amp. . .
HY248P 120W Bipotar amp (8 ohm) £20.10 MOS364P 180W Mosfet amp.

Note: These modules require additional heatsinks

POWER SUPPLIES
Comprising toroidal transformer and DC board to
power the |LP amplifier modules.

PSU30 Preamplifier £10.80 PSU542 HY248 £27.40
PSU212 1 or 2 HY30 £19.25 PSUS52 MDS248 £29.60
PSU412 HYB060 HY124, 10r2 HYSC £21.45 PSU712 HY244 (2) £31.75
PSUA422 HY 128 PSU722 HY248 (2) £32.80
PSU432 MOS128 PSU732 HY 364 £32.80
PSUS12 HY244 HY128 (2) PSU742 HY368 £34.95
PSUS22 HY 124 {2) PSU752 MDS364, MOS248 (2) £34.95
PSUS32 MOS128 (2)

PRE-AMP and MIXER MODULES

in-line connectors but require potentiometers,
switches etc.

HY6 Mono pre.amp with bass and treble
Stereo pre-amp with bass and treble
Guitar pre-amp with special effects
Mounting board for HY6
Mounting board for HY66 or HYB3

tested in 60 and 120 watt Bipolar or Mosfet versions.

US12 60 watt Bipolar (dohm)  €77.50 US32 60 watt Mosfet £105.95
US22 120 watt Bipolar (dohm} £85.95 US42 120 watt Mostet £115.95

Prices include VAT and carriage

Quantity prices available on request
Write or phone for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104
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CHOOSE ANY £100 OF COMPONENTS FROM THIS ADVERT FOR

ONLY £48! CHOOSE £300 OF COMPONENTS FOR £98

DISPLAYS

Futaba M40SD02CA 40-character electroluminescent
display, with data. All characters are on a 7x5 dot*
matrix, with a separate cursor or underline. Data gives
interface details for six popular ICs, including Z80,
8085 (sce IC section), 6809, 8255. Cumrent UK
distributor price £95 each. Our price £38! [J

Two line L(?D module with text and graphics symbals,
controlled by D7225 IC. Sup{alicd with data for the con-
troller IC. Our price £6.60! Ten for £54! []
MA1023ZW clock module. Needs only a transformer
and time-set switches to make a complete clock. Huge
0.7" digits, 24 hour alarm, snooze control, $9 minute
sleep counter, power switch (for adding a radio, tea
maker, etc). Supplied with full data and circuits. Oug
price £4.20! [

BAR GRAPH MODULES with integral driver IC.
Ten-LED bar stretches from end to end of the module,
so several can be joined to make a bar as long as you
like. The modules respond to voltage input: linear, log
or VU responses available. With data and circuits.
TSM39146 GGGGGGRRRR Linear  (4.80!

TSM39152 GGGGGGGGGG Log £4.80!
TSM39153 YYYYYYYYYY Log £4.80!
TSM39162 GGGGGGGGGG VU £4.80! O
TSM39163 YYYYYYYYYY VU £4.80! O

BAR GRAPH MODULE without
drive IC. Eleven- LED bar, green.
Our price £1!

SEVEN-SEGMENT LED DISPLAYS. Three types

to meet every need.
0.43" CA single 10 for £2.80! [J 100 for £25!
0.56" CA dual 10 for £4.80! [J S0 for £22' OJ

0.50" CC 1% digit 10 for £3.80! [J 50 for £17! [J

If these prices look good, just think: you pay less than
half!

INTEGRATED CIRCUITS

8085SAC MICROPROCESSOR £2.80! [J 10 for £25! [J
S0 for £110! [

808SAC DATA £2.00! [J %

UDNG6128 driver. Allows CMOS to drive relays & other

high voltage or current devices.

Ten drivers in each IC. With data.

Pack of 4 £1.20! [ 20 for £4.80!

SABO600 THREE-TONE CHIME. You've heard
them: every supermarket and airport has one! Ideal for
PA systems, airpon lounges, doorbells. With data &
circuit. Our price £1! [0 13 for £10! [

LM3046 TRANSISTOR ARRAY. Five closely mat-
ched transistors for the designer who won't take second
best. With data. Pack of 4 for £1! (]

C912 DISPLAY DRIVER. Has all the drive and
multiplexing circuitry for up to six seven-segment LED
displays (see displays section). Easy to use. With data
& circuit. Our price £1.80! [J S for £8! O

OP-AMPS, in TOS package for the designer who in-

sists on good screening.

301 General purpose op-amp. With data & circuits.
6 for £1! [J

101 Military grade version of 301. With data & circuits.
4 for £1!' OJ

308 Precision, low error op-amp. With data and

circats. 2for £1!' O

TEAS$570 RADIO IC. Forget the cheap ‘n’ nasty TRF
ICs. This one’s the real thing. A full superhet circuit
for LW, MW, SW, and the basis for VHF too. With
data & circuits. Qur price £2.201 |

Ceramic filters for TEAS$570, pack of 2 for £1!

MC14412VP MODEM IC.
FSK MODEM, compati-
ble with CCITT and USA
standards. £! 0
10 for-£15¢ O3

PASSIVES

TOP QUALITY CERMET PRESETS:

100R vertical, 100 for £5! [J 100R horizontal, 100 for £5! O
100k vertical, 100 for £5! (J 47k horizontal, 100 for £5! (3
2MO vertical, 100 for £5! [J 250k horizontal, 100 for £5! O
BOX POLYESTER CAPS

4n7 400V 200 for £6! 470n 63V 100 for £71 O
10n 250V 200 for £6! O 630n 250V 100 for £7' O
220 100V 200 for £6! Tu0 250V 100 for £8! .
470 100V 200 for £6! 2u2 63V 100 for £12' O
680 200 for £6! [ 6u8 63V 100 for £12! O

6u8 100V 100 for £35! O
22n Class X2 mains suppression
caps, 60 for £5! [

SAVE THE BEST FOR LAST

CB CONVERTER. Plug into your car radio for a ten-
ten, why don't y'all? £4.80! (]

MICROPHONES. Dynamic, cassette recorder type,
with on-off switch. £1! (]

LEVER-OP MICRO SWITCH, Bonnella. 100 for £8! OJ
DIL SWITCHES, and lots of them.

20 assorted for £6! (] 100 for £25' O)

SCARABS. STC's high power DC-DC converters. worth
having just to admire the internal circuit: tiny surface-
mount ICs, microscopic coils and inductors—it's a joy to
behold. Input can be anything from 35V 1o 63V. STC
price £60+

Scarab 1: Single + 5V output at 6A. £3.60! [J

Scarab 2: Outputs SV @ 4%A, 12V @ 1A. £4.20! [
KEYBOARD 1: Full QWERTY keyboard, numeric
pad, function keys. £12! O

KEYBOARD 2: Low profile keys, QWERTY, numeric
and functions. £12! (]

SOLENOID 1: 24V DC, strong pull. A good one for
beginners. £1.401 (]

SOLENOID 2: 50V AC, this one will have your fingers
off soon as look at you. Build yourself a rottweiler.
£3.800 0

TUNING CAP: Air spaced, S0pF. £1.60! (]

100n 250V 100 for £4!
220n 400V 100 for £4!

OPTO DEVICES TRIMMER CAP: 2 to SpF. For anyone needing that last
VISIBLE LEDs. Top quality Sngm red LEDs. Our price 1%0 flox{ £4.80! :3,‘;.‘?3 make £100 on the nose, this is the item for you.
INFRA-RED SOURCES AND SENSORS. Professional grade IR components. 4 ) X
TEMT1288  880nm emitter, 3mm unfocussed. Pack of 3 £1! O 50 for £12! OJ TOWER MBLER; Scaled 0-10, glows when back it
TEMTSS 940nm emitter, focussed narrow beam. Pack of 2 £1.20! O ImA FSD. £1.80! .
TEMTS880 880nm emitter, Smm 24°, medium angle. Pack of 3 £11 [0 SO for £12! O RELAY | Heavy duty open-frame type. 240V coil, 10A
TEMT940 940nm emitter, Smm 24°, medium angle. Pack of 3 (1! 0 50 for £12! OJ SPC/O contacts. £1.20! (]
TEMT941 940nm emitter, Smm $0°, wide beam. Pack of 3 £1! [J 50 for £12! [ RELAY 2 Heavy duty open-frame type. 12V coll, /
TDET&800 Receiver for all emitters. Pack of 2 £1' O 3PC/O contacts, 10A. £1.80! /
Opto data pack—covers I.R. components, 7-seg displays, opto switches, and more. £1! SWITCH PCB mounting multi-pole push switch.
10 for £5! O
KEYSWITCH 1: If you need lots of contacts /
CONNECTORS VOLTAGE REGULATORS ICs. try this: 4 sets of ¢/o contacts £1! ()
ket for £1.40t 79L0OS5-5V 100mA regulator, S for £1! [ KEYSWITCH 2: More conacts still. ~ // 4(5
DIN41612, 3-row body, 96-way plus and socket for L' 40! 78108 8V 100mA regulator IC, S for £1! This has a latching position with / "b (:’QQ
DIN41612, 3-row, 32-way plug and socket for £1.00 50 for £81 [J | 4PC/O and a momentary position QG-’ é\,_),Q 2
DIN41612, 2-row body, 32-way plus and socket for £1.00! LM337LZ ADJUSTABLE 1.2V to 37V 100mA | with four more c/o y 4 RPN &
DIN AUDIO, 5-way 180° chassis socket, single hole mig regulator, 3 for £11 [} contacts. £1.60! (] Y .g“\a &
8 for £1! 0 100 for £10! [ | LM337HV ADJUSTABLE 1.2V to 47V 1.5A | ROCKERS A large rocker Y, AR & é',b'
DIN SPEAKER SOCKET, 10 for £1! [J 100 for £8! regulator, 2 for £1! [ ; switch that looks as if it ;Y x QT RS
MOLEX ASSORTMENT: a selection of Molex connectors at | LM342 18V 250mA regulator IC, 3 for £1! belongs on a car & x T
| » e Qz' \}
100 for £5! O » | OTHER SEMICONDUCTORS d“:‘”"%,‘@““’ b s
.D‘ CONNECTORS, 25-way PCB socket, 6 for LA,' ﬁ\l’ai@m diode 100 for 4! O g;r ’I'?IPER IESLSafl /oS Q& e 6}
D" CONNECTORS, 15-way PCB sockets, 8 for £4 | Mi04 High cument rectifier: 6A, 200V. 100 for £ 0 | 34 7 F QS &
‘D’ CONNECTORS, 9-way PCB plug, 8 for £4! INS821 Schottky high speed rectif e BA A N.g“;’g‘m / S‘Q \?%x s® S
‘D’ CONNECTORS, 25-way straight plug, 6 for £4! [ 0V 2 for 7' O LG‘ Ds. /&\o & S o IS
BNC CONNECTORS, Greenpar, 75R panel sockets, BZT03 Ql0: 10V, 1.3W zener 200 for £7' O v ong P &P A
6 for £4! ZTX450 NPN general purpose transistor. 100 for £7! O 3 ) dn c§‘ s y
i i ZTX55 PNP general transistar. 100 for £9' 0 /. NN FTE o N
IEC MAINS LEADS with moulded three-pin plug, 6ft lead, general purpose & £& N B\
Transistor Lab Pack, all types. 100 for £5! O ¥ & > s/
IEC socket. £1.40! o Ure /S FFE c
.S VPL‘ Gt ith IEC tead. 2 | J201  N-channel JFET amplifier. 100 for £6! O &0(96‘ v Y%
IEC CHASSIS PLUG. Mains inlet, to0 mate wit ead. JFET Lab Pack, nice selection. 100for £510 | / AL &é ) C},
for £1' O , BD681 NPN power Darlington, 40W, 4A. 20 for £8! & &% o S &S
IEC CHASSIS SOCKET. Mains outlet. 2 for £1! | MV2110 Tuning diode. 30pF @ 4V. 2.5:1 : 4 & S o"& 2 S
! "snférwa/ F ot & & &Y
FUN TIME Semiconductor data pack—covers these and / &Qo \d g\ \0& S A 2
Take a few minutes rest and build yourself a project! | many hundreds of others. £1! [J J 00 @" x \,,b & Db" A ¥
BURGLAR ALARM 1o scare off the baddies. Lots of E ACCESS or ::Ob O\}\’? & eq° o Y
features. £12.80! (J / o VO ¥ F OX y
SOUND SWITCH and camera trigger. Little fishes. > VISA orders: / Q}% %é‘ ‘&é & s“’b( g
£6.90!' 0] SA $ e ¢ » ph
POCKET GAMBLING MACHINE. Preuy naff, but | TEL. 0600 3715 , / & @ FES <
what the hell? £5.901 [J ) iyt R ‘ 4,;5'\,5\ N & &
MAINS SWITCH. Put your CMOS circuits in charge July 31st 1990 07 Q) Q’_\S é:. \\b

of the mains. £6.20! (] |
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ELECTRONICS # LTD \=

GE

MAIL ORDER AND SHOP:
EE90 135 Hunter Street,
Burton-on-Trent,
Staffs. DE14 2ST
Tel: 0283 65435
Fax: 0283 46932

Official orders welcome

All prices include VAT

Shop open 9-5 Mon-Fri; Add £2

9-2 Saturday p&p to
all orders

[ SUPERHET BROADCAST RECEIVER

|

EE MAR ‘90
At last, an easy to build SUPERHET A M. radio
kit . Covers Long and medium Wave bands. built
in loudspeaker with 1 watt output. Excellent

Supplying Electronics

for Education,

Robotics, Music,
Computing and much,

much more!

sensitivity and selectivity provided by ceramic L.F. Send NOW for our

Bocri) it 1 svalabe I case:comith illustrated

Bt 0 3 svking o througn aflot. g4 CATALOGUE

KIT REF 835 Only £1.00!
[D.C. MOTOR GEARBOXES |

ideal for Robots and Buggies. A miniature plastic
reduction gearbox coupled with a 1:5-4-5 Volt
mini motor. Variable gearbox reduction ratios
are obtained by fitting from 1 to 6 gearwheels
{supplied). Two types available:

SMALL UNIT TYPE MGS .
Speed range 3-2200 rpm. Size 37X43X25mm
LARGE UNIT TYPE MGL £4.55

Speed range 2-1150 rpm. Size 57x43X29mm

er rev.
MD200 HYBRID MOTOR — 200 steps per rev.

A range of top quality stepping motors suitable
for driving a wide range of mechanisms under
computer contro! using simple interfacing
techniques.

ID35 PERMANENT MAGNET MOTOR£—48

6.50

£16.80

MD35 Ys PERMANENT MAGNET MOTOR — 48
steps per rev. £

MD38 PERMANENT MAGN
steps per rev.

ET MOTOR — 48

| EVERYDAY ELECTRONICS KIT PROJECTS

|

Ref
835

659

432

Price

SUPERHET BROADCAST RECEIVER Mar 90

With drilled panels and dial £16.79
Without above £13.64
QUICK CAP TESTER Feb 20 £1017
EE 4 CHANNEL LIGHT CHASER Jan 90 £31.45
EE TREASURE HUNTER Aug 89 Full Kit £41.95
BAT DETECTOR June 89 £20.98
ULTRASONIC PET SCARER May 89 £14.49
SPECTRUM EPROM PROGRAMMER Dec 88  £29.95
SEASHELL SYNTHESISER Nov 88 £27.94
EPROM ERASER Oct 88 £27.90
VARIABLE 25V-2A BENCH POWER SUPPLY

Feb 88 £55.61
AUDIO SIGNAL GENERATOR Dec 87 £15.66
ACCENTED BEAT METRONOME Nov 87 £23.43
ACCQUSTIC PROBE Nov 87 (less boit & probe) £19.58
VIDEQ CONTROLLER Oct 87 £32.58
AUTOMATIC PORCH LIGHT Oct 87 £19.20
PERSONAL STEREO AMP Sep 87 £15.99
BURST-FIRE MAINS CONTROLLER Sep 87 £16.17
SUPER SOUND ADAPTOR Aug 87 £42.93
3-BAND 1.6-30MHz RADIO Aug 87 £29.66
BUCCANEER |.B. METAL DETECTOR  July 87

fnc coils, and case, less handle and hardware £29.58
FERMOSTAT July 87 £13.58
MINI DISCO LIGHTS June 87 £14.08
EQUALIZER (IONISER) May 87 £17.37
ACTIVE I/R BURGLAR ALARM Mar 87 £39.87
VIDEO GUARD Feb 87 £9.39
SPECTRUM SPEECH SYNTH (no case) Feb87 £23.39
SPECTRUM I/0 PORT less case Feb 87 £10.56
CAR ALARM Dec 86 £13.94
200MHz DIG. FREQUENCY METER Nov 86 £69.95
LIGHT RIDER LAPEL BADGE Oct 86 £11.40
LIGHT RIDER DISCO VERSION £21.93
LIGHT RIDER 16 LED VERSION £16.256
INFRA-RED BEAM ALARM Sep 86 £31.70
TILT ALARM July 86 £8.76

Ref
542
528
§23
513
512
497
493
481
464

461
485
453

392

387
386
362
337
263
242

108
106
10

691
692
693
694
595
696
697
598

PERSONAL RADIO June 86

PA AMPLIFIER May 86

STEREO REVERB Apr 86

B8BC MIDI INTERFACE Mar 86

MAINS TESTER & FUSE FINDER Mar 86
MUSICAL DOOR BELL Jan 86

DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85

STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85

1D35 STEPPER MOTOR EXTRA

OPTIONAL POWER SUPPLY PARTS

CONTINUITY TESTER July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85

88C MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84

MAINS CABLE DETECTOR Oct 84
DRILL SPEED CONTROLLER Oct 84
VARICAP AM RADIO May 84
BIOLOGICAL AMPLIFIER Jan 84

BUZZ OFF Mar 83

INTERCOM no case July 82

EGG TIMER June 82

IN SITU TRANSISTOR TESTER June 78
WIERD SOUND EFFECTS GEN Mar 78
ELECTRONIC DICE Mar 77

TEACH-IN 1 PROJECTS

REGULATOR UNIT & SAFE POWER SUPPLY
UNIVERSAL LCR 8RIDGE
DIODE/TRANSISTOR TESTER

AUDIO SIGNAL TRACER

AUDIO SIGNAL GENERATOR

R.F. SIGNAL GENERATOR

FET VOLTMETER

DIGITAL PULSE GENERATOR

ALL KITS HERE HAVE BEEN FEATURED IN EE. IF YOU DO NOT HAVE THE MAGAZINE WITH THE ORIGINAL
ARTICLE, YOU WILL NEED TO ORDER THE REPRINT FOR 80p EXTRA. REPRINTS ALSO AVAILABLE SEPARATELY.

KITS INCLUDE CASES, PC8's HARDWARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE
NOT DRILLED, LABELS ARE NOT SUPPLIED.

Price
£12.89
£29.95
£29.67
£31.26

£9.86
£20.95
£46.46
£6.12

£9.40
£8.95
£6.74

£6.93
£8.45
£29.98
£21.89

£39.95
£6.18
£9.70
£14.70
£27.00
£6.35
£6.36
£7.68
£10.53
£8.76
£7.00

£29.95
£28.89
£21.22
£18.73
£29.31
£27.37
£24.02
£18.65

= 5
[HAMEG HM 203-6 OSCILLOSCOPE|

Special Summer discount price (thisis a 10%
reduction on the normal retails price). Full two year
warranty
20MHz - 2 channels - 2mV sensitivity
Easy to operate and high performance £282.60
+£42.39 VAT
A

EDUCATIONAL BOOKS &
BOOK PROJECTS

ADVENTURES WITH ELECTRONICS
The classic Easy to Follow book suitable for all ages. ideal
for beginners. No soldering, uses an S-DEC breadboard.
Gives ciear instructions with lots of pictures. 16 projects —
including three radios, siren, metronome, organ, intercom,
timer, etc. Helps you learn about electronic components
and how circuits work. Component pack includes an S-DEC
breadboard and all the components for the series.

ADVENTURES WITH ELECTRONICS
COMPONENT PACK (iess book)

£5.26
£23.49

FUN WITH ELECTRONICS
Fromthe USBORNE Pocket Scientist series — An enjoyable
introduction to electronics. Full of very clear full colour
pictures accompanied by easy to follow text. Ideal for all
beginners — children and adults. Only basic tools are
needed. 64 full colour pages cover all aspects — soldering
— fault finding — components (identification & how they
work). Also full details of how to build 6 projects — burglar
alarm, radio, game, etc. Requires soldering — 4 pages
clearly show you how.

The components supplied in our pack allows all the projects
10 be built and kept. The book is available separately.

FUN WITH ELECTONICS Book
COMPONENT PACK (less book)

£2.50
£18.45

30 SOLDERLESS BREADBOARD PROJECTS
Abook of projects by R. A. Penfold covering 8 wide range of
interests. All projects are built on a Verobloc breadboard.
Fulltayout drawings and component Identification
diagrams enable the projects to be built by beginners. Each
circuit can be dismantled and rebuilt several times using the
same components. The component pack allows all projects
inthe book te be built one at a time.

Projects covered include amplifiers, light actuated switches,
timers, metronome, touch switch, sound activated switch,
moisture detector, M.W. Radio, Fuzz unit, etc.

30 SOLDERLESS BREADBOARD

PROJECTS Book 1
COMPONENT PACK

£2.95
£28.50

ENJOYING ELECTRONICS

A more advanced book which introduces some arithmetic
and calculations to electronic circuits. 48 chapters covering
elements of electronics such as current, transistor switches,
flip-flops, oscillators, charge, pulses, etc. An excellent
follow-up to Teach-in or any other of our series. Extremely
well explained by Owen Bishop who has written many
excellent beginners’ articles in numerous electronics
magazines.

ENJOYING ELECTRONICS Book
COMPONENT PACK

£3.60
£€156.05

Note - A simple multimeter is needed to fully follow this
book. The M102 BZ is ideal. £13.98

A FIRST ELECTRONICS COURSE
A copiously illustrated book that explains the principles of
electronics by refating them to everyday objects. At the end
of each chapter a set of questions and word puzzles allow
progress to be checked in an entertaining way. An S-DEC
breadboardis used for this series - soldering is not required.

A FIRST ELECTRONIC COURSE BOOK
PACK
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INSULATION
TESTER

EE APRIL 85

A reliable electronic tester which checks

insulation resistance of wiring appliances etc., at
500 volts. The unitis battery powered simpleand
safe to operate. Leakage resistance of up to 100

Megohms can be read easily. One of our.own
designs and extremely popular.
KIT REF 444

N
AN

T
[mea | s
(l‘ll I {

o

3 BAND
SHORT WAVE RADIO

EE AUG 87

Covers 1.6-30 MHz in 3 bands using modern
miniature coils. Audio output is via a built-in
loudspeaker. Advanced design gives excellent
stability, sensitivity and selectivity. Simple to

build. @

KIT REF 718

MINI STROBE

EE MAY ‘86

A hand held stroboscope which uses 6 “ultra
bright" LEDs as the light source. Designed {o
demonstrate the principles of stroboscope
examination, the unit is also suitable for
measuring the speed of moving shafts etc.

The flash rate control covers 170-20,000 RPM in
two ranges.

KIT REF 529

EE
EQUALISER

EE MAY ‘87

A mains powered loniser with an output of
negative ions that give a refreshing feeling to the
surrounding atmosphere. Negligible current
consumption and all-insulated construction
ensure that the unit is safe and economical in

use. Easy to build on a simple PCB.®

KIT REF 707

LIGHT RIDERS

EE OCT '86

Three projects under one title - all simulations of
the Knight Rider lights from the TV series. The
three are a lapel badge using six LEDs, a larger
LED unit with 16 LEDs and a mains version
capable of driving six main lamps totalling over
500 watts.

KIT REF 559 CHASER LIGHT £15.25
KIT REF 560 DISCO LIGHTS £21.93
KIT REF 561 LAPEL BADGE £11.40
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Produces high power ultrasound pulses. L.E.D.
flashes to indicate power output and level.
Battery powered (9V-12V or via Mains Adaptor).

KIT REF 812
Mains Adaptor £1.98

e

DIGITAL FREQUENCY
200 MHz METER

EE NOV 86

An 8 digit meter reading from AF up to 200 MHz
in two ranges. Large 0.5" Red LED display. Ideal
for AF and RF measurements. Amateur and C.B.

frequencies.

KIT REF 563
a e )
~

N

ACOUSTIC .
PROBE

EE NOV '87 ¥

A very popular project 0
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
speechtravelling through walls can be amplified
and heard clearly. Useful for mechanics,
instrument engineers and nosey parkers!

KIT REF 740 n o

MUSICAL DOORBELL

EE JAN 86

This project uses a special I.C. pre-programmed
with 25 tunes and 3 chimes. A Magenta design,
the circuit is battery powered and only draws
current whilst producing sounds. Two rotary
switches select the tune required. Provision is
made for three bell pushes, each of which
sounds a different tune, so that three points of

entry can be identified.

KIT REF 497 @
EETREASURE &

EE AUG ‘89

A sensitive pulse induction (.~

Metal Detector. Picks up

coins and rings etc., up to S L
20cms deep. Low * ground «ﬂq“ 0
effect”. Can be used with o
search-head underwater.

Easy to use and build, kit

includes search-head, handle, case, PCB and all
parts as shown.

KIT REF 815
Headphones 9

/] 0

3

DIGITAL
CAPACITANCE
METER

EE DEC 85

Simple and accurate {1%) measurement of
capacitors from a few pF up to 1,000 uF. Clear
5-digit LED display indicates exact value. Three
ranges — pF, nF, and uF. Just connect the
capacitor, press the button and read the value.

KIT REF 493 £4646

MOSFET e\
VARIABLE It %
BENCH 25V 2.5A ;
POWER SUPPLY

EE FEB 88

A superb design giving 0.25V and 0-2.5A. Twin
panel meters indicate Voltage and Current.
Voltage is variable from zero to 25V. A Toroidal
transformer MOSFET power output device, and
Quad op-amp IC design give excellent
performance.

KIT REF 769

e

4 CHANNEL
LIGHT
CHASER

EE Jan '90
A 1000W per channel chaser with zero volt
switching, hard drive, inductive load capability,
mic sound sensor and sophisticated ‘beat’
detector. Chase steps to music or auto when
quiet. Variable speed and mic. sens. LED mimic
on front panel. Switchable for 3 or 4 channels.
P552 output. Ideal for rope lights, pin spots, disco
and display lighting.

KIT REF 833

(]

EPROM
ERASER

EEOCT '88

Safe low-cost unit capable of erasing up to four
EPROM's simultaneously in less than twenty
minutes. Operates from a 12V supply. Safety
interlock. Convenient and simple to build and
use. 90

KIT REF 790

STEPPING MOTOR
INTERFACE

EE AUG ‘85

Thisinterface enables 4 phase unipolar stepping
motors to be driven from four outputlines of any
computer user port. The circuit is especially
suitable for the 1035 motor and our MD200 which
are commonly used in buggies and robot arms.
Supplied complete with ribbon cable and

connector for the BBC user port. @

KIT REF 464

Y/,
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TK FOR KITS

GUARD 00G KIT

Keys could be a thing of
the past with this new high
security lock. Secure
doors to sheds, garages,
even your home or pre-
ventthe unauthorised use
of computers, burglar
alarms or cars. One
4—digit sequence wil! op-
erate the lock while incor-
rect entries will sound an
alarm. The number of in-
correct entries allowed

One of the best burglar deterrents is a
guard dog and this kit provides the
barking without the bite! Can be con-
N nected to a doorbell, pressure mat or
] any other intruder detector and pro-
| duces random threatening barks.
| Includes mains supply and horn
| speaker.
| XK125

£24.95

XK131

 §

PROGRAMMABLE ELECTRONIC LOCK KIT

L NEW J

PROGRAMMASL
103 €.

ERRON COUNTER
OUTPYT DAVER
Y OmNLED

2

25 PROGAAN
(]

Ay g
uanm 0 e

| before the alarm is triggered is selected by you. Further entries will
* 1 beignored for a time also set by you. Onlg the correct sequence will
open the lock and switch off the alarm. T

changed by entering a special number and code on the supplied
keyboard. Kitincludes; keyboard, alarm buzzer, high quality PCB and
all electronic components. Supply 5-15V DC. Will drive our Latch
Mechanism (701 150 @ £18.98) or relay directly.

e sequence may easily be

£19.95

OL800OK 8-way sequencer kit with
built-in opto-isolated sound to
light input. Only requires a box and
contro! knob to complete ....£39.95
OL1000K 4-way chaser features
bi—directional sequence and
dimming 1kW per channel .. £23.95
OLZ1000K Uni—directional version

| of the above. Zero switching to
reduce interference ........... £13.95
OLA/1(for DL & DLZ1000K)
Optional op-to input allowing audio
‘beatlight response .............. 95p
OL3000K 3-channel sound to light
kit, zero voltage switching,
automatic level control and built=in
mic. 1kW per channel ........ £19.55

POWER STROBE KIT
Produces an intense “_

circuit description.

B activated by a pushbutton
light Iulsre ata d
variable frequency

of 110 15Hz. > I Bae
Includes high quality

PCB, components,

connectors, 5Ws strobe tube and
assembly instructions. Supply:

240V ac. Size: 80x50x45.
XK124 STROBOSCOPE KIT. £17.25

command

ELECTRONIC WEIGHING
SCALE

VOICE RECORD/
PLAYBACK KIT

Kit contains a single chip microproc-
essor. PCB, displays and all electron-
ics to produce a digfital LED readout
of weight in Kgs or Sts/Lbs. A PCB
link selects the scale-bathroom/two
pes of kitchen scales. A low cost
igital ruler could also be made.
ES1 £8

Size
Message time
XK129

13 Boston Road
London W7 3SJ
Tel: 081-567 8910

ELECTRONICS

434

SK1 DOOR CHIME plays a tune when
£4.50

) ‘ SK2 WHISTLE SWITCH switches a
relayon and off in responseto wélistle

S$K3 SOUND GENERATOR produces
FOUR different sounds, including
police/ambulance/fire—engine siren
and machine gun £4.50

MICADPHONE

This simple to construct and even sim-
gler to operate kit will record and play-

ack short messages or tunes. 1t has
many uses - seatbelt or light reminder
in the car, welcome messages to visi-
tors at home or at work, warning mes-
sages in factories and public places. In
fact anywhere where a spoken message
is announced and which needs to be changed trom time to time. Also suitable for toys — why
not convert your daugher's £8 doll to an £80 taking doll}!

S .
Aurvo N

1-5 secs normal speed. 2-10 secs slow speed

TK ELECTRONICS

Fax: 081-566 1916

BT T TR T e e S,
SIMPLE KITS FOR BEG

Especially almed at the beginner. Have fun with your project even after you
o] have built it and also learn a little from building it. These kits Include high
I quality solder resist printed circuit boards, alf electronic components

B (Including speaker where used) and full construction instructions with

INNERS

XK118 TEN EXCITING PROJECTS FOR
BEGINNERS this kit contains a solder-
less breadboard, components and a
booklet with instructions to enable the
absolute novice to build ten fascinating
projects including alight operated switch,
intercom, burglar alarm and electronic
lock. Each project includes a circuit dia-
gram, description of operation and an
easy to follow layout diagram. A section
component identification and function is
included, enabling the beginner to build
the circuits with confidence ...... £17.25

RECORO LED

N

= 1
WG OUALITY PEY

76 x 60 x 15mm

£25.95

SUPER-SENSITIVE
MICROBUG

VARICA® TURED
TRANGMITTER  RRINTEO CwmCunY
skraiTnE armiAL COL

wecTagy
A Ao

- ey 40
Only 45x25x15mm, including built-
-in mic. 88-100MHz (standard FM
radio). Range approx. 300m depend-
ing on terrain. Powered by 9V PP3
(7mA). Ideal for surveillance, baby
alarm etc. XK 128 £6.35

8 shallowest wall boxes Max power 300W (not {%
.

REMOTE CONTROL 2
DIMMER KIT

Imagine controlling the brightness of your l.ti
lights or switching them on or off from the
comfort of your armchan! This knt contains ail RS
the components from front panel to the last i
screw to enable you 1o do just that and fit the '

fluorescents

XK132. £19.95 A
IR TRANSMITTER KIT o
Designed for use with ]

the XK132 and comes ‘e
complete with a pre-
driled box. A PP3 9
volt battery is required
MKE...... .£4.95

XK136 TOUCH DIMMERKIT........ £12.95

VERSATILE REMOTE
CONTROL SYSTEM

These kits can switch up to 16 pieces of
equipment on and off ot control 16 functions
depending on the keyboard selected for the
MK18 transmitter. MK12 receiver has 16 logic
outputs and operates from 12 to 24V dc. or
240V ac. via the transformer supplied The
MK18 requires a 9V battery and keyboard
Great for controlling lights. TVs, garage doors
etc

MK12 IR Receiver.
MK18 Transmitter.

MK 9 4-way Keyboard...
MK10 18-way Keyboard.
601133 Box for transmitter ..........

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses “burst fire®
technique to
maintain
temperature to
within 0.5°C.
Ideal for
photography,
incubators, wine
making, etc.
Maximum load 3kW (240V AC
Temperature range up to 90
Size: 7x4x2.5cms. MK4 ...... £8.95

Saturday 10 am - 4 pm.

ORDERS:  087-5678970 24 HOURS

ORDERING INFORMATION All prices INCLUDE
VAT. Free P & P on orders over £6J (UK only),
otherwise add £1.15. Overseas Cusiomers divide
total order by 1.15 then add P & P: Europe £3.50,
elsewhere £10.00. Send cheque/PO/Visa/Access
No. with order. Giro No. 529314002. _ocal Author-
ity and educational institutions orde's welcome.
Shop Open: Tuesday—Thursday 10 am ~ 5 pm.
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Editorial Offices
EVERYDAY ELECTRONICS EDITORIAL,

6 CHURCH STREET, WIMBORNE,
DORSET BH21 1JH
Phone: Wimborne (0202) 881749

FAX: (0202) 841692. DX: Wimborne 45314

See notes on Readers’ Enqumes below - we regret
that lengthy technical enquiries cannot be answered over
the telephone

EVERYDAY

ELECTRONICS

INCORPORATING ELECTRONICS MONTHLY

I

The Magazine for Electronic & Computer Projects

Advertisement Office
EVERYDAY ELECTRONICS ADVERTISEMENTS

HOLLAND WOOD HOUSE, CHURCH LANE,

VOL.19 No. 7

’
GREAT HOLLAND, ESSEX CO13 0JS.
J u Iy 90 Frinton (0255) 850596

UP TO DATE

Although we work on high tech. designs all the time and obviously
electronics is our business we have been a little behind the times
editorially. By this I mean that our typesetting has been done on rather
old equipment. Recently we have come bang up to date with a
fantastic new on screen page make-up system.

We now have a “sister” company The Typesetting Bureau Ltd.,
which specialises in supplying a complete page make-up typesetting
software package for just £185 plus VAT. The software provides
WYSIWYG (what you see is what you get) page layout with over 200
type founts, variable in size from | to 1000 point, plus output on a
2000 dpi typesetter for £3 per foot (or less). But forget all the jargon -
as you can see the quality of the final product is excellent.

All our typesetting needs can now be met by an inexpensive IBM
compatible computer and proofed on a simple dot matrix printer. This
set up means that for a modest outlay anyone can undertake their own
“professional” typesetting and in fact two of our advertisers are al-
ready starting to use the system for their promotional material, articles
and catalogues.

If you are interested in this product please turn to the “Typefit”
advertisement in this issue. Modern technology, and of course some
excellent software, is now helping to produce your magazine.

OUTIN FRONT

I am pleased to be able to report that yet again EE is the UK’s best
selling monthly magazine for the electronics hobbyist. Our latest ABC
figures show that we now outsell our nearest competitor by more than
5,000 copies each month. We hope and believe that this excellent trend
is because you like what you read in EE and keep coming back for
more. As | have said before, we always welcome constructive criticism
of EE - so if there is anything you feel we can improve, or any project
you would like to see published, just drop us a line — we will do our

best to comply.

FTRAYY

T —

SUBSCRIPTIONS

Annual subscriptions for delivery direct to
any address in the UK: £16.00. Overseas:
£19.50 (€37 airmail). Cheques or bank drafts
{in £ sterling only) payable to Everyday
Electronics and sent to EE Subscriptions
Dept.,, 6 Church Street, Wimborne, Dorset
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BH21 1JH. Subscriptions can only start with
the next available issue. For back numbers
see below.

BACK ISSUES

Certain back issues of EVERYDAY ELEC-
TRONICS are available price £1.50 (£2.00
overseas surface mail—E sterling only
please—inclusive of postage and packing per
copy. Enquinies with remittance, made payable
to Everyday Electronics, should be sent to
Post Sales Department, Everyday Electronics,
6 Church Street, Wimborne, Dorset BH21
1JH. 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 Sept. Oct. & Dec. 85, April. May,
Oct. & Dec. 86, Jan., April. May & Nov.
87, Jan., March, April, June & Oct. 88.

BINDERS

Binders to hold one volume (12 issues) are
available from the above address for £4.95
(£6.95 to European countries and £9.00 to
other countries, surface mail) inclusive of post
and packing. Normally sent within seven days
but please allow 28 days for delivery. Pay-
ment in £ sterling only please.

Editor MIKE KENWARD
Secretary PAMELA BROWN
Deputy Editor

DAVID BARRINGTON

Business Manager
DAVID J. LEAVER

Editorial: WIMBORNE (0202) 881749

Advertisement Manager

PETER J. MEW Frinton {0255) 850596.
Classified Advertisements
Wimborne (0202) 881749
READERS’' ENQUIRIES

We are unable to offer any advice on the
use, purchase, repair or modification of
commercial equipment or the incorpora-
tion or modification of designs published in
the magazine. We regret that we cannot
provide data or answer queries on articles
or projects that are mose than five years
old. Letters requiring a personal reply
must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and inter-
national 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
advertisers.

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 ELECTRONICS take reason-
able 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
liabitity for non-receipt of goods ordered,
or for late delivery, or for faults in manufac-
ture. Legal remedies are available in re-
spect of some of these circumstances,
and readers who have complaints should
address them to the advertiser or should
consult a local trading standards office, or
a Citizen’s Advice Bureau, or a solicitor.
TRANSMITTERS/BUGS/
TELEPHONE EQUIPMENT

We would like to advise readers that
certain items of radio transmitting and
telephone equipment which may be
advertised in our pages cannot be leg-
ally used in the U.K. Readers should
check the law before using any trans-
mitting or telephone equipment 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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GRAND
GAME

IVAN PATRICK GORE —

A grand day at the electronic races!

and could be useful as a fund-raiser

at school open days and similar
events. The original theme was “a day at
the races” but the constructor's imagina-
tion could turn the basic circuits to many
other ideas.

The display consists of pictures or models
of four race horses with the odds against
them winning clearly displayed. The true
odds are 10:1, 5:1, 10:3 and 5:2 but the
“bookmaker” will alter these to give an
overall profit at the end of the session.
For example, they could be marked 8:1,
4:1, 3:1 and 2:1 respectively. On pressing a
switch momentarily, the “race” begins and
lamps indicating each horse flash rapidly in
turn. This continues for several seconds
then stops suddenly with just one lamp
illuminated - that for the winning horse.

Two versions of the circuit are described.
The miniature one is battery-powered and

Tms GAME provides great fun at parties

uses 6V lamps. The alternative system,
although using a battery to power the
control circuit, operates mains bulbs. This
would be more appropriate for village fetes
and similar functions where a mains supply
1s available.

CIrRCUIT
DESCRIPTION

The two-circuit diagrams for the Grand
National Game are shown in Fig. 1. (mini-
ature, battery version) and Fig. 2. (mains
version). That part of the circuit up to
diodes D2 and D11 is the same for both
versions and centres on a CMOS dual in-
tegrated circuit timer, IC1, and a CMOS
decade counter, IC2.

The first section, ICla, of IC] is con-
figured as a monostable and with switch S2
(ON-OFF) switched on, a supply is es-
tablished from battery, B1. The race is

started by operating push-button switch S1
(THEY'RE OFF!).

Switch S1 has one pair of changeover
contacts. The normally-open pair close and
make ICla trigger the input, pin 6, low
momentarily. ICla output, pin 5 then goes
high (supply positive voltage) for a preset
time then reverts to low.

The time during which the output
remains high depends on the values
of preset, VRI, fixed resistor, R3 and
capacitor, C1. With the values specified this
will lie between 5 and 20 seconds approxi-
mately depending on VR adjustment.

The output from ICla pin 5 is connected
to ICIb reset input, pin 10, and while high
allows IC1b and associated components to
operate as an astable multivibrator. This
then delivers a stream of positive pulses
from its output, pin 9, while the race is
in progress. When pin 10 reverts to low,
ICIb is disabled and the pulses stop. The
frequency of the pulses is determined by
resistors R4 and RS in conjunction with
capacitors C2 and C3.

Fig. 1. Complete circuit diagram for the miniature battery version of the Grand National Game.
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When S1 is released, its normally-closed
contacts connect capacitor C2 in parallel
with C3 so increasing the capacitance ap-
pearing between IC1b pins 8 and 12 and
the negative supply line. This reduces the
flash repitition frequency.

With the specified component values,
pulses will be produced at a rate of 20
per second (20Hz) approximately with Sl
pressed and 10Hz when released. The pur-
pose of this will be explained later.

Resistor R2 keeps ICla reset input (pin 4)
normally high. This enables the i.c. ready
to receive a trigger pulse. Resistor R1 keeps
ICla trigger input (pin 6) high except while
triggering - this prevents false operation
due to possible stray pick-up.

COUNTER

Pulses from IC1 pin 9 are applied to tran-
sistor TR1 base through resistor, R6, so the
collector switches rapidly between high and
low states. These are applied to IC2 clock
input, pin 14, causing each one of the ten
outputs 0 to 9 (pins 3,2,4,7,10,1,5,6,9
and 11 respectively) to go high in turn.
IC2 then resets to begin a further cycle.
This continues until IC1a inhibits IC1b, as
previously described, whereupon the clock
pulses stop and one output of IC2 will be
left high.

There is clearly an equal chance of any
particular output being on and this would
not make the basis for a successful game.
Diodes D2-D11 are therefore used to direct
current from various combinations of out-
puts to the lamps indicating each horse.

Consider point 4. This will be high only if
pin 11 is high - a 10:1 chance. Point B will
be high if either pin 9 or 10 is high -
a 5:1 chance. Point C will be high if any
of pins 5, 6 or 7 are high and with point
D, a high state of any of pins 1, 2, 3 or 4
will make it high. These are 10:3 and 5:2
chances respectively. Of course, the horse
which wins a particular race is a matter of
chance but odds can be offered which will
enable an overall profit to be made.

MINIATURE
VERSION

In the miniature circuit of the Grand Na-
tional Game, Fig. 1, a high state at point 4,
B, C or D is applied to transistor TR2 to
TRS base as appropriate through current-
limiting resistors, R9 to R12.

The collector current then operates the
corresponding lamp, LP!1 to LP4.

MAINS VERSION

To operate mains lamps, a system of
optical-coupling is used (see Fig. 2). This
ensures that there is no electrical connec-
tion between the battery and high voltage
sections of the circuit.

Four optically-coupled triacs, IC3 to IC6
are used for this. Within each of these com-
ponents is an infra-red l.e.d. and a triac.
These two sections are electrically isolated
from one another but when the l.e.d. is on,
the triac is optically triggered and mains
current flows between the main terminals
(pins 4 and 6).

Each point 4, B, C and D is responsible
for one le.d. and hence ong¢ triac. Only

Fig. 2. Complete circuit diagram for the mains version of the Grand National Game.

one l.e.d. current-limiting resistor, R13 is
needed since only one l.e.d. is on at a time.

Since the internal triacs cannot supply
sufficient current to operate mains lamps of
a reasonable power direct, external triacs,
CSR1 to CSR4 are used for this purpose.
These are triggered when the internal triacs
are on by gate current entering through
current-limiting resistors R14 to R17 as
appropriate.

The external triacs handle sufficient cur-
rent to operate 60W lamps without the
use of heatsinks. In the prototype unit,
coloured spotlights, LP5 to LP8, directed
onto the horses were used.

RANDOMIZATION

When push switch S! (THEY'RE OFF!)
is operated, ICla is triggered in the manner
already described via the normally-open
contacts. At the instant these contacts
close, timing of the monostable section
begins

With the release of S, the normally-
closed contacts connect capacitor C2 in
parallel with C3 so the frequency of the
multivibrator decreases. This introduces a
measure of randomization since the time

R14

D1
1K400%
k.
+

R1S

CSR2 LP6 { &
Ry ol X\\I €208D ,J-: "
100k 1M / \ N Xl
1C4 4
R2 2 MOC 3020 5% by o
100k <3
220k 1 i 81
R16 9v
W] L e70x * 220 [103] L ;
CSR) ) t
L d s \\j 206D eer[™ ¢ 1
v \)
1cta Jd | ] rcie figd ' 1c5 s -
7556 [s 1] 7556 Qs MOC 3020 | -,
THEY RE : |
OFF " .
NIO (2
OM.
e S! cact  Comm &\ & G2 ..
NIC by w3 100nT o T2 +3
o MOC 3020 N
v
SKé

Everyday Electronics, July 1990

437




FILE DFF FILE OFF
\
\‘ 3 10 195 0 kil 30 kLY &0 45 &8
A I. W ’,'
8 [ ] p D1
¢ 2 1 S 8171
° '3 VR1 ] 10:1)
2 1 (CUS S
S el J)
INC [ R2 Rt D
" I B 4 R4 5 3 «Q - TB1/2
! + 1C2| (5:1)
! 1c1 R7 2]
K RS ) | TB1/3
st L R ) 10:3)
INJO) ™ w (o) -~ T8
$1 - R8 110:2)
{COMMON) 0 ca[:l
€ (&——>-B4TT -
TR1
5 10 15 20 25 30 » &0 LK)
P O 0 9 0O 0 000G O 8 0® 080000000900 CO0O0O0O00C0COGCO0O08GC00e o
o0 [PX°) O 9 00 0C 9 00000 %) O 0 0 O 0 0000000006000 00
N{O O 8 &0 O [<] [] ® 8 OO Q 0 O 0 0 COC 0 -1 T C @8 0O g O0C 0O
nlo 000 80 [+] [) ® 0 0 O ] 0 00O Q0 OO0 O 0 0 3.0 0 & O [e]
(8 [+} Q0 0068 [] O [o] O ® O [s] O C 0 O 0006 005 C C C Q O
k|0 ® 0OC OO0 O [¢] O ® 2 O o] eI ] [ e I CLe GRON0 U0 6 L
JIjooc o 0O QO [¢] ® [ C 0@ =) 006 0O O ® O O & 0 O € 06000
1 00 @0 O [¢] O o] o O O O 0 O O [N ] O C 8 O ¢ 00 0O
N O 0080 O [} O O ® O o] oOC e ® Oe 8 P X * 2 C C @0
0j®@ CC O QO 00000 CO0e C C e O 0 0 O O C @O C ® O 0 C C O C
*¢]O0 0 O 00 O 00000000 O O O %) ® OO 0 00 O Q0 e e ® 0 OO
€E]l0 O 0O 0 0 C ©C 0000000 O 0 O =] [s] o0 [ N N-Ne) C 8000 C o 9
] 0 O QO O 00000000 o C e O o] 0 0O OO0 ® 0 O ® O ®§0COO0CO0 O
cjo 0o O C @O ® 0O 000000 O 6 O O [o] 00 @ 0 00 00 Q0 e 0o uoone
sj]O e COC OO C e 0080000000080 0006 o O O ® G000 00O
Alo0 0 00 0 O @ 00000000000 GCO000000O00CO0000000000CO0O0O00®e0CO0
(GF)]
Fig. 3 Stripboard component layout and details of breaks required in the underside copper tracks
of the miniature battery version.

during which the button is pressed varies
slightly from one “race” to another. This is
desirable to prevent any pattern developing
- however uniikely - in the order of
winning horses.

CONSTRUCTION —
Miniature Version

Construction of the Grand National min-
iature version is based on a circuit panel
made from a piece of 0.1in. matrix strip-
board, size 46 holes x 16 strips. The
topside component layout and details of
breaks in the underside copper tracks are
shown in Fig. 3.

Begin by cutting the panel to size and
checking that it slides into the grooves of
the plastic box. Make all inter-strip links
and track breaks as indicated. File off the
top corners of the circuit board as indi-
cated so that when this is in position the lid
will close on the specified plastic box.

Solder the on-board components, includ-
ing the i.c. holders, into position taking
care over the polarities of all diodes and
capacitors Cl and C4. Take care also over
the orientation of transistors TR2 to TRS.
Do not insert the i.c’s themselves until the
end of construction.

Once the on-board components, exclud-
ing the ics, have been mounted in
position, solder 12cm pieces of light-duty
stranded connecting wire to strips G, M
and N on the left-hand side of the circuit
panel. Solder similar wires to strips C, E,
H, L and M along the right-hand side.
Solder the negative battery connector wire
to strip P.
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Fig. 4. Interwiring details for the miniature version.
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The complete minfature version showing the lamp connecting block mounted on the outside

of the case.

Adjust preset VRI fully clockwise and,
after a careful check for errors, insert the
1.c’s. Since these are CMOS devices and can
be damaged by the static charge which may
exist on the body, take care to unpack
and insert them without touching the pins.
Note that IC2 is upside down compared
with ICI.

CASE

Prepare the box by making holes in
the lid for push switch SI (THEY'RE
OFF!) and the toggle switch S2 (ON-OFF).
Mount these components. Drill holes for,
and mount, the S-way terminal block TBI,
on the side. Drill a Smm hole below TBI
position to carry the wires passing through
the box from the circuit panel.

Refer to Fig. 4 and complete all wiring. It
will be found necessary to file off the fixing
bushes in the lid of the case to enable this
to close when the circuit panel is in posi-
tion.

Attach the lamp holders to the “horses”
and, using light-duty twin-stranded con-
necting wire, connect these to TBI1/1 to
TB1/5. Note that TB1/5 forms a common
connection for a// lamps.

TESTING —

Battery Version

Commence testing of the battery version
by first sliding the circuit panel into posi-
tion and connecting the battery. Switch on
$2 - usually the circuit self-triggers when
this is done - if not, press S1. The lamps
should begin flashing rapidly.

When the timing cycle has elapsed, one
of the lamps should remain on. Repeat
several times.

To confirm that the randomization part is
working, check that the frequency of flash-
ing is noticeably higher while switch Sl is
held in the pressed state compared with
when it is released. Secure the battery using
an adhesive fixing pad. The timing period
may be adjusted as require by means of
VRI1 - anti-clockwise rotation of the slid-
ing contact increases it.
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CONSTRUCTION —
Mains Version

Safety note:

Construction of the mains circuit should
only be undertaken by readers who are
sure of their ability to make a safe job.
Where any uncertainty exists, a qualified
electrician must be consulted. The circuit
must be built in an EARTHED aluminium
box and on no account may a non-earthed
mains supply be used.

Construction of the mains version is
based on two circuit panels each made
from 0.lin. matrix stripboard. The com-
ponent layout and details of the underside
breaks in the copper tracks is shown in Fig,
S and Fig. 6.

MINIATURE VERSION

Resistors
R1, R2, R6

R7,R8 100k (5 off) e
i o AN
R3 220k SHOP
R 10k TALK
470k
R9-R12 3k3(4off) Page4ses
All 0.25w 5% carbon.

Potentiometer

VR1 1M sub-min preset, vert.
Capacitors
C1 22y axial elec. 10V
C2,C3 100n ceramic (2 off)
ca 100p elec. 16V
Semiconductors
D1 1N4001 1A 50V rec.
D2 to D111N4148 signal diode
(10 off)
TR1-TR5 ZTX300 npn silicon (5 off)
IC1 ICM 7556 dual CMOS timer
1C2 40178 CMOS decade
counter

Miscellaneous

Sil Push-to-make switch, with
single-pole changeover
contacts

SV SPST miniature toggle or

rocker switch
LP1-LP4 6V 0.06A m.e.s. lamp and
bulbholder (4 off)
Stripboard 0.1in. matrix, size 16 strips
x 46 holes; case, size 125mm x 70mm
x 49mm (external); 5-way 3A screw
terminal block; 14-pin d.i.l. socket;
16-pin d.i.l. socket; PP3 battery and
connector (see text); materials for
“horses’’; connecting wire; solder etc.

ViYololdo HoloX g

£12

guidance only

The main panel, on which most of the
components are mounted, uses a piece of
stripboard size 36 holes x 16 strips. The
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Fig. 6. Triac stripboard component layout and details

Fig. 5. Mains version main stripboard component layout and details of breaks required in the
underside copper lracks.

MAINS VERSION
Rgsi%tzors

1,R2, R6,

H7.R8 100k (5off) €€
R3 220k SHOP

1

RS 470k TALK
R13 470 Page 468

R14-R17 220 1W (4 off)
All 0.25W 5% carbon except where
stated.

Potentiometer
VR1 1M sub-min preset, vert.
Capacitors
ci 22p axial elec. 10V
C2,C3 100n ceramic (2 off)
ca 100y elec. 16V

Semiconductors
D1 1N4001 1A 50V rec.
D2toD11 1N4148signal diode

(10 off)

TR1 ZTX300 npn silicon
1C1 ICM 7556 dual CMOS
timer
IC2 40178 CMOS decade

counter
1C3-1C6 MOC3020 optically-
isolated triacs (4 off)
CSR1-CSR4 C206D 3A triac (4 off)

Miscellaneous
S1 Push-to-make switch, with
single-pole changeover
contacts
S2 SPST miniature toggle or

rocker switch
LP5-LP8 60W coloured spotlight and
lamp holder (4 off)
Stripboard 0.1in. matrix, size 16 strips
x 36 holes (main panel) and 28 strips
x 21 holes (triac panel); aluminium
case, size 152mm x 114mm x 76mm
(AB31 box); 8-pin d.i.l. socket (4 off -
see text); 14-pin d.il. socket; 16 pin
d.i.l. socket; PP3 battery and connec-
tor (see text); Euro-type 3-pin chassis
socket and plug (4 off); materials for
“horses’’; plastic feet (4 off); connecting

wire; solder tags; solder etc.

Approx cost
guidance only

plus lamps
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of breaks in the underside copper tracks.

Everyday Electronics, July 1990



other panel, size 21 holes X 29 strips,
is used for the optically-coupled triacs
(1C3-1C6) and main triacs (CSR1-CSR4).

Cut the main circuit board to size and
drill the two mounting holes. Follow with
the track breaks and inter-strip links as
indicated.

Mount and solder in position all on-
board components as shown in Fig. 5. Pay
particular attention to polarity sensitive
components, such as the semiconductors
and electrolytic capacitors.

Solder 10cm pieces of light-duty stranded
connecting wire to strips 4, G. M. Nand P
on the left-hand side. Solder 20cm pieces of
similar wire to strips B, E, H and K on the
right-hand side. Using different colours will
help in avoiding errors.

Solder the negative battery connector
wire to strip P on the left-hand side. Insert
the i.c’s without touching the pins and
adjust VR1 sliding contact fully clockwise.

TRIAC PANEL

For safety reasons, great care must be
taken when constructing the triac panel
and all work must be carefully checked. In
particular, all track breaks must be com-
plete. Referring to Fig. 6, cut the strip-
board to size, drill the four mounting holes,
and make all inter-strip links and track
breaks as indicated.

Solder the on-board components into
position. The opto-triacs IC3 to 1C6 are
6-pin devices and since matching sockets
are not freely available, it may be necessary
to cut/file 8-pin ones to size. Check the
orientation of CSR1 to CSR4, noting that
the left hand connection (MT1) on each is
bent upwards away from the circuit panel
and not soldered to copper strips as the
other two triac connections (G and MT2)
are.

Solder 10cm pieces of light-duty mains-
type wire direct (that is, not through the
copper strips) to the MT2 tags on the un-
derside. Use similar wire to inter-connect
the left-hand (MT1) triac connections.

Connect the wires from the right-hand
side of the main circuit panel to strips F, K,
P and U as indicated. Connect the wire
from strip P on the main panel to strip ¥
on the triac panel. Finally, insert IC3 to
1C6 into their respective sockets.

CASE

Note that everything is mounted in the
lower section of the case with nothing on
the lid. Prepare the box by making holes
for S1 (THEY'RE OFF!), S2 (ON-OFF)
also for the four mains output sockets
(SK 1-SK4). Mount these components (see
photograph). Make holes for circuit panel
mounting and drill one for the strain relief
bush on the mains lead to be fitted later.

Refer to Fig. 6 and complete all interwir-
ing. Note that all wiring shown in bold
print must be made with mains-type wire of
3A rating minimum.

Make the mains input lead using 3-core
mains wire - fit this with a mains plug car-
rying a 3A fuse. Secure it with the strain
relief bush to prevent it from being pulled
free in service and make the internal con-
nections.

Note the solder tag at one of SK1 fixings
which is used to EARTH the case. Secure
the battery using an aluminium bracket to
prevent it from moving in service.

Mount the circuit panels using short
stand-off insulators and, as an additional
precaution, a piece of thick cardboard
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The completed mains version of the Grand National Game with the metal shroud removed to
reveal positioning of components and wiring.

mains wire and fit Euro-style plugs to
the other ends. Plug them into SK1-SK4.
Secure the lid, checking for trapped wires
and short-circuits as it is brought into
position. Fit four self-adhesive plastic feet
to the case to prevent scratching of the
table top.

underneath each. Make certain that no
connections on the copper strip side - or
anywhere else - can touch the metalwork.
Ensure a clearance of 3mm minimum here.
Make a special check on the wires leading
from the MT2 tag of each triac.

Connect the lampholders to pieces of

TESTING

Note that whenever the unit is plugged into
the mains, the lid must remain on. This
is because there are exposed live connec-
tions inside. Note also that although nor-
mal on-off switching is achieved using S2,
the mains remains connected. At the end of
a period of use, therefore, the unit MUST
always be unplugged from the mains.

Insert the lamps. To prevent overheating
of the triacs, these must NOT exceed 60W
rating on 240V mains. Plug in the unit and
switch on S2. Press S1 (THEY'RE OFF?).
The lamps should flash rapidly and after a
while only one should be left on.

To increase the operating time, adjust
VR anticlockwise as required. Check the
randomization part in the same way as
with the battery circuit. Make up the
horses and direct the spotlights on to them.
Make signs to indicate the odds.

The mains circuit gives excellent serv-
ice from an internal PP3 battery be-
cause the quiescent current requirement is
only 10mA approx1mately compared with
60mA for the miniature version. For very
long periods of use, a PP6 battery could be
used since there is sufficient space inside the
case of the mains version to accommodate
this.

The miniature version gives reasonable
service from a PP3 battery but this should
be of the alkaline — or better still lithium -
type. For long periods of use, an external
battery should be used and here it is sug-
gested that two type 126 4.5V batteries be
connected in series.

It only remains to label the switches,
place your bets and have fun at the Grand
National! O

The New

l
Summer
atalogue

B 100s new products s}
W £10 worth discount vouchers (Rl
M Latest books
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Cirkit Distribution Ltd.
Park Lane, Broxboumne, Herts EN10 7NQ
Telephone (0992) 444111
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FOR YOUR

BY BARRY FOX

RS R
ENTERTAINMENT

Not British

Earlier this year | heard, purely by
chance, that the British Museum was
demonstrating high definition television
(HDTV). There was advance publicity for
the “extraordinarily clear fine grained
pictures” and “a wholly new experience’
with an explanation that although the
system was “originally developed with
general broadcasting in mind, it is now
clear that it has great potential in many
fields such as industry and public
exhibition”’.

The European electronics industry is
currently spending literally hundreds of
millions of pounds on developing the
Eureka HD-MAC system to rival Japan's
Hi Vision (the British Government has
chipped in £5 million) so | initially as-
sumed that the British Museum would be
demonstrating the Eureka system. But no.
The BM has wandered innocently into
the minefield of HDTV politics by signing
a deal with Japanese broadcasting sta-
tion NHK on Japanese Hi Vision.

At a demonstration in the British
Museum, NHK engineers proudly
showed Hi Vision HDTV pictures on a 32
in. Sony monitor and 50 in. Panasonic
rear projector. Why is the BM endorsing
the very technology which European
researchers are trying so hard to rival?

The answer is simple. When the BM last
appealed for money, it was NHK which
made an offer they could not possibly
refuse. NHK is giving the British Museum
£200,000 in return for the rights to make
six programmes and publish a series
of books about the museum’s historic
treasures.

Needless to say NHK and the con-
sortium of ten Japanese manufacturers
making Hi Vision equipment are making
the most of the liaison and demonstrating
the system to as many pillars of the
British establishment as the BM can
muster.

When push comes to shove, Europe
only has Eureka's prototypes and
promises to offer; Japan has a working
system ready to use. The BBC has already
adopted a similar pragmatic approach by
using Hi Vision for the Ginger Treeseries.

Drawing the Line

In the face of such enterprise, it seems
churlish to say it, but NHK's demonstra-
tion of Hi Vision at the BM was one of
the worst | have ever seen. Whereas
pictures live from an HDTV camera were
superb, the pictures off tape were
blemished by nasty coarse horizontal
lines.

Like everyone who sees HDTV for the
first time, the historians watching the
demonstration were bowled over. But
once the picture defects were pointed out
to them they saw them only too clearly.
Faced with this unpalatable truth, the
NHK engineers owned up and explained.

The pictures were being sourced from a
half inch professional broadcast cassette
recorder, modified to record 1125 line
Hi Vision signals. Whereas the luminance
bandwidth of an HDTV camera spreads
over 30MHz, the tape VCR can only cope
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with 22MHz. And the two colour dif-
ference signals only have ‘half bandwidth
(11MHz).

What's more these colour signals are
interlaced, like a conventional TV picture.
This is what causes the relatively coarse
horizontal lines across the picture which
NHK seemed to expect no-one would
notice.

All That Jazz

Britain is now getting its first “in-
cremental” local radio stations, the new
local radio stations licensed by the IBA.
The IBA's “flag ship™ incremental is Jazz
FM. in London. What makes these
stations special is the extraordinarily high
level of technical automation. Being
“green field sites they equip them with
all the latest high tech.

Jazz F.M. wants to be the first “paper
free”” radio station; the enabling tech-
nology is called Media Touch. Virtually
everything in the studio can be controlled
by touch sensitive screens, even from
outside the studio.

A presenter miles away on an outside
broadcast with a portable screen can use
it to control CD players and DAT re-
corders in the studio by digital signals
sent down a telephone line by modem.
It isn't necessary even to have record
sleeves and notes in the studio; these are
electronically scanned and displayed on
the touch sensitive screen. Computer
software, called Se/ector, juggles the run-
ning order of records to suit the music
mix which market research has shown
listeners to prefer.

These stations, (along with other in-
dependent radio stations) are now dis-
tributing news programmes and commer-
cials by satellite link, in one case piggy-
back on top of consumer programmes on
the Astra satellite, in other cases in digital
code for unattended recording by DAT
decks.

The technology used by Jazz F.M. and
other new incrementals, was developed
in the US to let one man operate a radio
station. So far there are no plans to use it
that way in the UK. And so far Jazz F.M.
looks like being a runaway success.

So far the human touch will remain. But
if other stations round the country run
into financial problems, it doesn’t take a
genius to predict where the first cuts will
be made - the people will go and one
man, a guard dog and the technology will
run the show.

The use of a computer to map out a run-
ning order of music tracks, timed to fit the
programme length, is seen by some disc
jockeys as a bogey.

But, as one ex-BBC man put it to me,
“There is not really much difference be-
tween using a computer music schedul-
ing system, to display a list of what tracks
to play, than using a play list written by
the producer. In one case you do what
the computer says, in the other case you
do what the producer says or get fired”.

Moody Blues

“Off the record” DJ’s talk frankly of
their distrust of touch screen systems.
They like the hard hands-on feel of
the faders on their control desk; they
don‘t like soft-touching a cursor on a
TV screen, and then hoping that the
electronics does what it should.

What DJ's worry about most, is the
problem of how to “recover” if some-
thing goes wrong. In a traditional studio
they can juggle jingle cartridges and
flick faders, while apologising for having
spilled the coffee on a record. But as
anyone who has faced an LCD screen
that blinks an error message well knows,
there is a feeling of hopelessness when a
digital system throws a moody.

Significantly, Martin Charman, Chief
Engineer at Jazz F.M. tells of his conver-
sation with the firm which had been
contracted to fit an automated system
before he was hired. “"What happens
if the computer crashes?”* he asked. “lt
won't” he was told. “'Yes, | know it won't”
he countered “but what if it does?”’

At his insistence the automation at Jazz
F.M. can all be over-ridden by hand
if “the impossible” happens, and the
electronics go wrong.

. |

No-one talks about crystal sets these
days®*.

In the twenties, many families used crys-
tal sets, because they were cheap to make
and cost nothing to run. With no active cir-
cuitry, they needed no power supply other
than the aerial signal.

The idea dates back to 1906. A crystal
of quartz (silicon dioxide), carborundum
(silicon carbide) or galena (lead sulphide)
works just like a modern transistor. It
carries current in one direction only. When
put into a circuit carrying radio signals
down from an aerial to earth, the crystal
rectifies or “‘detects” the sound which has
modulated the radio signal.

The rectifying junction is between two
crystals or, more often, between one crystal
and a thin copper wire, known as a cat’s
whisker. A tuning circuit selects one radio
frequency and rejects others. The detected
signal is fed direct to a pair or earphones,
without amplification. It's a passive system.

The snag of course is that the volume
level is limited. Early loudspeaker radios

relied on’ batteries and rechargeable lead-
acid cells to deliver the D.C. voltages
needed for the amplifier valves. Mains
power came later, but many homes still did
not have electricity. Cable radio stations
pushed enough power down the line to
drive a loudspeaker. Later these stations
converted to TV distribution.

Today, passive systems are forgotten. But
headphone listening is back in favour. Per-
haps the time is right for the modern equiv-
alent of a crystal set, with passive transistor
detection and personal stereo headphones.

Radio stations put out plenty of power.
The receiver would be cheap and cost
nothing to operate, so it could be ideal for
third world education. Batteries are like
gold dust in some countries; the locals
collect dead cells discarded by tourists. Of
course a passive radio of this kind only
works with A.M. transmissions but in
practice most wide area coverage is on the
A.M. band anyway.

° Barry, did you not read the Amateur
Radio Supplement (May ‘90)? - Ed.
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Constructional Project —

VIDEO CHECK

T. R. de VAUX-BALBIRNIE —

A go/no-go light-level indicator
for camcorder users

camcorder and very satisfactory it is
too. Later, it became clear that cer-
tain accessories were needed. This is prob-
ably the manufacturer’s way of getting
more money out of an unsuspecting public!

Advertisements indicate that the equip-
ment will work in amazingly low light
levels — perhaps down to seven lux. It will
- but what the blurb fails to say is that it
does not work particularly well under these
conditions. In low light, colour degrada-
tion and *“noise” spoil the picture. Using
extra light improves the results dramati-
cally.

A video light could be the answer but
these are expensive. Simply moving the
subject or shifting the angle of view can
greatly improve matters. Switching on
some ordinary lights can also help -
aithough a mixture of daylight and
artificial light brings its own problems.

Note that the small black-and-white
viewfinder picture gives no serious indica-
tion of picture quality. Also, any “low

THE author recently bought a video

light” warning tends to be optimistic
showing an adequate rather than a
reasonable working level.

THE PROJECT

This device, uses three l.e.d.s — arranged
traffic light fashion - to indicate whether
the light is “poor”, “adequate™ or *“good”.
The small constructional cost makes it a
worthwhile project to build and one which,
as far as the author knows, is not available
commercially.

The battery should last for a long time
since power is used only when a push-
button switch is operated. The current
requirement is only 20mA approximately.
Readers wishing to use the circuit for
other purposes should note that it is not
calibrated in terms of light intensity. It
would, therefore, make only a very rough
and ready photographic exposure meter.

The Video Check is designed as an “inci-
dent light” indicator. This means that it is
pointed towards the camera position from

Fig. 1. Complete circuit diagram for the Video Alert.
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the subject. The button is pressed and the
result noted. If the flashing red l.e.d. comes
on, the light is inadequate. The yellow one
shows that the light, although satisfactory,
will lead to some loss of picture quality.
The green l.e.d. shows that the light is suffi-
cient for good quality recording.

CIrRCUIT
DESCRIPTION

The complete circuit of the Video Check
is shown in Fig. | and centres around
dual operation amplifier, IC1. This in-
tegrated circuit package contains two iden-
tical CMOS input operational amplifiers,
ICla and IClb. These are used as volt-
age comparators. Thus, when the non-
inverting (+) input voltage exceeds the
inverting (—) one, the corresponding out-
put will he high (supply positive voltage).
In other cases it will be low.

Light is detected by light dependent resis-
tor, LDR 1, which has a response similar to
that of the human eye or video camera.
The resistance of this component rises as
the light level fails. LDR1 forms the lower
arm of a potential divider with fixed resis-
tor Rl and preset VR3 forming the up-
per one. Thus, as the light intensity falls,
an increased voltage is developed across
LDRI and this is applied to both ICla
non-inverting input (pin 3) and IClb in-
verting input (pin 6).

ICla inverting input (pin 2) receives
a fixed voltage dependent on the adjust-
ment of preset VRI1 connected as a poten-
tiometer across the supply. Similarly, IClb
non-inverting input (pin 5) receives a volt-
age dependent on the adjustment of preset
VR2. VR2 is arranged in a slightly different
way to VR and the reason for this will be
explained later.

VOLTAGE LEVELS

To state typical values, suppose 3V is
developed across LDRI in dim light and
1V in adequate light. A voltage of less than
1V will then be produced in good light.
VR1 will be adjusted at the end of con-
struction to provide marginally more than
3V and VR2 marginally less than 1V
at ICla inverting input and IClb non-
inverting input respectively.

Under light which is too dim for video
purposes and with S1 (TEST) pressed,
ICla will be on (pin 1 high) since the
non-inverting input voltage exceeds the
inverting one. The red (POOR) l.e.d. D2,
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will then operate with current flowing from
pin | through limiting resistor, R4.

Under light which is adequate, ICla will
be off since now the non-inverting voltage
falls below the inverting one. IC1b will also
be off because its inverting input exceeds
the non-inverting one. The yeliow (ADE-
QUATE) l.ed., DS, will now operate in the
manner to be described later.

Under good lighting conditions, IC1b
will switch on with pin 7 high because the
inverting input voltage now falls below the
non-inverting one. The green (GOOD)
l.ed., DI, will operate through current
limiting resistor, R4. It is acceptable for
l.e.d.s D1 and D2 to share R4 as a common
current limiting resistor since both are
never on at the same time.

ADEGQGUATE LIGHT

The yellow (ADEQUATE) led., DS,
operates in the following way. With both
ICla and ICI1b off (that is, in conditions of
adequate light) no base current flows into
transistor TR1 which therefore remains off,
with its collector high. Transistor TR2 is
thus turned on with base current flowing
through R6. This, in turn, lights D5 in
the collector circuit with R7 limiting the
operating current to the correct working
value.

In conditions of either poor or bright
light, current will flow through diode D3 or
D4, as appropriate. Base current will then
flow into transistor TR1 via resistor RS so

See

SHOP

Resist
%%, TALK
R2 100k Page 468
R3 1™

R4 150 (220 if 9V battery is used)
R5, R6 3k9 (2 off)

R7 100 (180 if 9V battery is used)
All 0.25W 5% carbon.

Potentiometers
VR1,VR2 1ng horizontal presets
off

VR3 47k vertical preset

Semiconductors
1C1 CA3240E f.e.t. input bipolar
output dual op.amp
TR1 TR2 BC108 npnsilicon (2 off)
5mm green l.e.d.
DZ 5mm red l.e.d. (standard or
flashing type)

D3, D4 1N4148 (2 off)

D5 5mm yellow l.e.d.

LDR1 ORP12 light-dependent
resistor

Miscellaneous
S1 sub-miniature push-to-make
switch
B1 4SR441 6V silver oxide battery
12.6mm diameter 25.2mm
high or PP3 battery and
connector (see text)
Stripboard; 0.1inch matrix, size 11
strips by 28 holes; plastic case size 94 x
61 x 27mm overall (Verobox type 401);
8-pin i.c. socket; l.ed. clips (3 off);
stranded wire; solder; adhesive fixing
pads etc.

Approx cost
guidance only

£9
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Fig. 2. Circuit board component layout and details for breaks required in the under-

side copper tracks.

turning it on. The collector then goes low
turning off TR2 and hence DS.

Resistors R2 and R3 provide a smail
amount of positive feedback to ICla and
ICIb non-inverting inputs respectively.
This provides for sharp switching of the
op-amp in conditions of gradual changes in
light level.

Note that VR2 upper track connection is
connected to VRI sliding contact. This is
because the voltage at IC1b non-inverting
input will always need to be less than that
at ICla inverting one and this arrangement
ensures that this is so.

CONSTRUCTION

Construction of the Video Check is based
on a circuit panel made from a piece of
0.linch matrix stripboard size 11 strips by
28 holes. Fig. 2 shows top and underside

details. Begin by making all track breaks
and inter-strip links as indicated. Note that
the track interconnecting IC1 pins 3 and 6
must be left intact. Follow with the sol-
dered on-board components noting that
diodes D3 and D4 must be connected the
correct way round as shown.

Do not insert IC1 into its socket until the
end of construction as it requires special
handling precautions. Note the manner in
which LDRI1 is mounted. Sleeve its connec-
tions to within 2mm of their ends. Solder
into position then bend the leads carefully
so that the device takes up the position
shown in the photograph. Take care to
avoid bending the wires too near to the
LDR body since they are easily broken off.

Solder 8cm pieces of light-duty stranded
connecting wire to strip D on the left-hand
side and to strips A, E, F, J and K on the
right-hand side of the circuit panel. Make a
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careful check of the completed panel then
adjust VR1, VR2 and VR3 to approxi-
mately mid-track position.

CASE

The smart hand-held box specified in the
parts list was used to house the prototype
unit. This device is going to be used with
expensive video equipment and should
have a good appearance. However, to save
money any small plastic box could be used.

Because space is at a premium, the small
6V silver oxide battery specified in the parts
list is used. With larger boxes, it may be
possible to house a PP3 battery - resistors
R4 and R7 will then need to have the alter-
native values specified.

Prepare the case by marking out care-
fully and drilling holes for S1 and for the
three l.e.d.s (see photograph). The best ap-
pearance is obtained by using proper l.e.d.
clips but a reasonable job can be made by
making holes which are a tight push fit and
securing the l.e.d.s with a little adhesive on
the inside. Note that a flashing red l.e.d.
may be used for D2 - however, a standard
non-flashing one could be used instead.

Hold the circuit panel temporarily in
position (see photograph) and check the
position of the LDR. Drill a hole 10mm in
diameter in the side of the case correspond-
ing to this position. This is best done by
clamping the two halves of the case to-
gether using the plastic jaws of a small vice.
A small pilot hole should then be drilled
and the diameter increased progressively to
the full size. It should then be smoothed
carefully.

INTERWIRING

Secure the circuit panel using two or three
adhesive fixing pads. This method is quite
satisfactory and avoids ugly bolt heads on
the outside of the case. Refer to Fig. 3 and
complete all wiring observing the polarity
of the l.e.ds. Solder the connecting wires
leading from the circuit panel direct to the
l.e.d.s using minimum heat from the sol-
dering iron. Bend the soldered connections
apart to prevent short circuits. Adjust the
LDR position if necessary so that it lies di-
rectly behind the hole in the case.

-
\
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Fig. 3. Interwiring from the circuit board to off-board components.

FINAL
CONSTRUCTION

Remove ICI from its special packing and,
without touching the pins, insert it into its
socket with the correct orientation. It is
necessary to take this precaution since ICl
is a CMOS device which could be damaged
by any static charge existing on the body.

The silver oxide battery may be con-
nected by removing the end 3mm of insula-
tion from the wires, bending them double
and tinning them with solder. A small
elastic band may then be used to hold them
in position. Do not attempt to solder the
wires direct to the battery and do not allow
the wires to touch the metal case of the
battery or a short-circuit could be caused.

If a PP3 battery is being used then a stan-
dard PP3 battery clip will make the connec-
tions. Secure the battery to the base of the
case using an adhesive fixing pad. Leave
the lid off since access is required to adjust
the presets.

SETTING-UP

Using normal room lighting, perform a
basic check by shading the LDR with the
hand and pressing S1. The display should
go from yellow or green to red. If it
remains yellow or green, rotate VR1 sliding
contact clockwise and re-check. If it is red
all the time, adjust VR1 anti-clockwise a
little.

Now allow bright light to shine on the
LDR and adjust VR2 so that the display is
green - clockwise rotation increases the
light level at which it comes on. With inter-
mediate levels of light, the yellow le.d.
should be on. If adjustment to VR1 or VR2
cannot achieve the desired effect, adjust
VR3 a little - clockwise rotation (as viewed
from VR1) will raise the light level at which
all l.e.d.s operate.

Accurate adjustment of the presets is now
required so that the Video Check operates
at the correct light levels. This can only be
done with the camcorder set up and the
results viewed critically.

Attach a detailed object such as an
Ordnance Survey map on the wall and set
up the camcorder on a tripod at least 2m
away to view it. Arrange a bright light
source to shine evenly on the map. By
moving the light back and forth and
carefully viewing the recordings made on a
colour T.V,, find the least light which will
provide a satisfactory picture, reasonably
free from noise (a grainy appearance).

Point the Video Check towards the
camera from the map position making sure
that you do not shade any light which
would otherwise reach it. Press S1 and
adjust VR1 until the red le.d. is just off.
Now re-adjust the lamp so that the best
quality picture is just obtained. Adjust
VR2 until the green lLe.d. is just on. At
intermediate light levels, the yellow l.e.d.
should be on. Secure the two halves of the
case together taking care to avoid trapped
wires and short circuits. The l.e.d.s and
switch could be labelled but in the interest
of giving a clean appearance, this was not
considered necessary in the prototype unit.

In theory, the type of light used affects
the results. The Video Check was tested in
daylight, artificial (tungsten) and fluores-
cent light. Good indications were obtained
in all cases. =
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NEW CATALOGUE
200+ PAGE ELECTRONIC
COMPONENT CATALOGUE
(INCLUDING DISCOUNT

TIcKeTs) SenD £1.00

&
S
Q‘

Please add £1.50 P&P
unless stated

COMPLETE
WITH LENSE

onLy £150

Plus £12 carriage
{Normal price £175)

A small range of “used closed-circuit television equipment, offering exceptional value-for-money with a real saving over
new, often unatfordable, equipment prices. lllustrations not 1o scale and for guidance only — items supplied may vary

HOWE ALARM PACICA 12VTWIN FLUORESCENT LAMP
12" DOUBLE TUBES

Includes:

# Optima Alarm Control Panel onLY £5.99

* External Red Bell Box

* 2x 1 Internal Passive LR.

* 2 x Door Contacts

* Siren for bell box

* 100 mirs. cable and clips

* Full fitting instructions

C O ~2~ SEND ORDERSTO -
l ﬂ MARCO TRADING
g_,? THE MALTINGS, HIGH STREET, WEM
SHROPSHIRE SY4& 5EN DEPT 7
t(Odmmg ¥ Tel: (0939) 32763 Telex: 35565
C : Fax: (0239) 33800
ELECTRICAL & ELECTRONIC
&J COMPONENT SUPPLIERS E
utcrm COMPONENTS & EOUIPMENT VISIT OUR SHOPS AT
SUPERTRONICS, 65 HURST STREET, BIRMINGHAM. 021 6666504
WALTONS, 55A WORCESTER STREET, WOLVERHAMPTON. 0902 22039
JULY SPECIAL OFFER (oNnLY VALID FROM 15t TO 31st JULY)
“"CLOSED-CIRCUIT” TELEVISION SYSTEM ﬁ****ﬁﬁ‘ﬁ”ﬁ’**
. : [~ * * OSCILLOSCOPES * ~~
\ R TEKTRONIX 2215. Dual Trace 16MHz Delay
i o T Sweep with manual. New
Probes. Limited quantity mf\/gcgggz)
TELEQUIPMENT D755 OSCILLOSCOPE
Duel Trace, 50MHz Delay Sweep, Secondhand —
Excellent Value - Solid
State Full Manuals £300
Supplied. Inc. VAT (Carriage £12)
ALSO OTHER SCOPES IN STOCK. PLEASE RING
TEST PROBES-XI1.XI0
ONLY £14.99
\/

FULL RANGE
LEAD ACID
BATTERIES IN
STOCK ONE TO
SUITALARMS

Very High Quaity “MINI-BUG™ - Ideal for baby slarms etclf
A very good range s obtainable — we have obtained over % mile,
but it does depend on conditions Simply remove cover — nsert
battery - and you're ready to go Reception can be obtained on
e e A m T O it oo g0
12V 1.94h aTTRACTIVFE VSVHRITE FITC')TING, macaso =504 frice
PERSPEX DIFFUSER, ON/OFF SWITCH, 3FT R R »
£14.99 | casie ransisToRISED CIRCUITRY >
ONLY £115+£2.50 CARRIAGE xsvHo'%sglémG;ga/ o&ew;uaes LIMITED STOCK
i DIMENSIONS: 368 x 67 x 43MM ;
SotE forfoghet detaild 80mm - 240V Torin-TA300 £3.50
80mm - 12V 0-13A Panaflo £4.50

W ** IDEAL FOR BOATS, CARAVANS, VANS, ETC
SPECIAL PRICE

DER PUMP
500gm.REEL. 1+ 10+ 100+ ORDER CODE RED LED'S 5MM i
£4.99 £4.75 £3.99 100 PACK £4.00 AND1.000 OFF

TOOL/OESOL
ALSO 18SW £4.95 500 ot LIMITED OFFER
Orde?s(c?f 5 orsrnoreGrecaa|:please a5dd5a furg\gl?5p P&P 1 OOO PAC K £1 5 oo WHILE STOCK SLAST

BLACK - 6A 250V
1+85P 100+65P

(2 metres)

___ANTEXTRONS |
C-15W IRON i
CS-17WIRON
XS-25WIRON
XS-KIT 26W
CS-KIT17W.
C-KIT15W.
ALL BITS FOR IRONS - £1.60
ELEMENTS £3.95 STANDS £2.99

ORYX PORTASOL GAS
SOLDERING IRON
£18.75 TIPS £5.50

car stereo.

|_MARCORITS |
Cevamic 50V (125). £399
Ebc!rolwu&d {100)

(
Pre-set Pots Horz (120)
Pre-sel Pots Vert (120)

RESISTORS

0 25W Popular {1000)
0.25W 5 off (308)
0.25W 10 off (610)
0.5W Popular (1000}
0O5W 5 off (365).
05W 10 o (730)
1W§ off (365)

2W5 oft (365)

Zener Diodes § off {55)

Power

PRICE

Output power
Frequency response
Input level

Input impedance
Output impedance

Dimensions
ORDER CODE
CAR/EB2

Hi-fi quality 3-way co-axiat flush mounting
speaker system. Unique design, gunmetal and

»w BOXES
P.V.C. COVERED STEEL
oo

CAR EQUALTZER BOOSTER-

High power stereo equalizer/booster. twin
6-band graphic equalizer. fader control for
front/rear speakers and twin 10-LED power
indicators. inputs for high or low level from

Mounting hardware included

SPECIFICATION
120W per channel

300mV (low) 2.5V (high)

150 x 45 x 135mm

Master Socket [Flush)

black geill. 80W max power handling per speaker
B5W

Maximum power.
Frequency response
Speaker size
Impedance
Mounting depth

120m

30-20000Hz AD K
500hm
4-Bohm

12-14Vd.c £.50

4" woofer, 1¥4” mid, 1" tweeter

4;:"_'"-"_"?;&"; =4
HAR
BATTERIES

80~22000Hz

WD DEP HT WD DEP MHT
INCHES MILLIMETRES

45 225 20 114 57 5
60 40 20 153 102 51
80 55 20 204 140 51
10 20 280 280 51
30 28 102 76 64

30 25 153 76 64

64

64

ORDER
CODE

BOX/J2
BOX/J6
BOX/J9
BOX/J26
BOX/J3
BOX/J5
BOX/J8
BOX/J12
BOX/J11
BOX/J14
BOX/J19
BOX/J20
BOX/J29
BOX/J46

AB 40 25 204

525 25 230 134

60 30 76
30 204 7

EACH
10+ S

ngg 80 30 204 76
p

£1.80 60 30 280 76
£1.85 75 35 280 90
£3.75 15 35 90

ABS BOXES
PLASTIC

BLACK y,

40 4.0 153
60 4.0
90 40
70 40

BOX/J10
BOX/J15
BOX/J22
BOX/J23

102
102
102

GHTWAY SPLITTER

8-way splitter amplifier to supply 8 TV's from one
antenna White plastic box with aluminium panel
Onjott switch with neon
Band width 40MHz-860MH
Gain_....3dB per channel. Total 21d8
impedance. 750
Max. output 80mV (38dBmV)
signal/cross modulation = 648
Noise 648
Isolation between outputs 40d8 min
Power 240Vac 50Hz
Dims 250 x 100 x 60mm
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Master Socket (Surface)

Secondary Socket {Flush)

Secondary Socket (Surface)

B.T. Cable (per metre)
100M

Line Jack Cord with Plug.
Extn. Lead 5 metres

SONY SL-C5/6/7/8
FERGUSON VHSTJ1/3V00/HRIZI0EK
FERGUSON VHSTJ1/3V22/HRI320EK

ALL £8.00 EACH

-
ORDER
CODE

INTERNAL
DIMENSIONS
mm

A B
76 58
9% N
116 96
145 95
166 119
207 122
213 142

BOX/MB1
BOX/MB2
BOX/MB3
BOX/MBS
BOX/MB7
BOX/MB4
BOX/MB6

PRICE
+

6.0
6.0
6.0
10
1.0
1.0
10.0
10.0
100

5.0
5.0
6.0
5.0
5.0
5.0
70
70
70

BOX/J24
BOX/J33
BOX/J45
BOX/J44
BOX/J60
BOX/J83
BOX/J49
BOX/J70
BOX/J119

soioes
o8 raony
& BaCKx




Special Feature —

CHOOSIIVG AND
USING TES
EQUIPMEN

Robert Penfold —

THE OSCILLOSCOPE

A short series of self-contained
articles /looking at the various
items of test gear available.

How useful are they? How to use

them!

has no real competition. It can be
used to undertake most of the testing
that can be done using a multimeter, plus a
great deal besides. It’s not that an oscillo-
scope can reach the parts of circuits that
other equipment cannot reach, but having
reached it an oscilloscope will almost in-
variably be able to tell you exactly what
is happening. More simple test equipment
such as a multimeter will often give am-
biguous results.
If a test point measures up at half the
supply voltage, it is actually static at this

FOR shear versatility the oscilloscope

B

What to /ook rfor.

level, or is there a squarewave signal which
is giving an average voltage equal to half
the supply potential? A multimeter cannot
distinguish between static levels and fast
pulse signals, but an oscilloscope is un-
likely to let you mistake one for the other.
Although an oscilloscope tends to be
regarded as a device for viewing
waveforms, it is actually a true measuring
instrument. It can tell you the maximum
and minimum voltages in a waveform, the
duration of one cycle, or with a simple
calculation, the frequency of the signal.
The accuracy of readings will not equal

A typical 20MHz dual trace oscilloscope. The Crotech 3132,
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that of sophisticated digital instruments,
since you are having to take the read-
ings from what is basically just a simple
analogue scale, but the degree of precision
is adequate for most purposes.

SCOPE BASICS

The basis of an oscilloscope is the
cathode ray tube. This has a heated
cathode at the rear which generates an
electron beam, and in this respect it is
similar to a conventional valve. The
electrons are focused into a very narrow
beam by sets of electrodes carrying suitable
charges, and then travel on until they reach
the phosphor screen at the front of the
device. Where the electrons strike the
screen light is produced, and the narrowly
focused electron beam results in a small
spot of light being generated (usually no
more than about | millimetre in diameter).

In order for the c.r.t. to function in an
oscilloscope it is essential to have some
means of directing the beam to any desired
part of the screen. This can be achieved by
electro-magnets or by electro-static forces.
It is this second method that seems to be
preferred for oscilloscope c.r.t.s.

Two plates on either side of the beam and
just ahead of the screen enable the spot to
be moved from side to side, while plates
above and below the beam provide vertical
control. These are the “X" and “Y” plates
respectively.

A voltage difference across a pair of
plates causes a shift in the spot, and the
amount of shift is proportional to the
voltage difference. The direction of the shift
can be changed by changing the polarity of
the voltage.

A x 10 scope probe, this reduces the
sensitivity by a factor of ten but boosts
the input /mpedance from 1M to 10M.
Input capacitance is reduced, arding
good results at high frequencies.
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X
Input
Fig. 1. The stages required for a
basic oscilloscope. [
External
Trigger |
—_— l_
| Timebase Swia.
_‘__\\ Generator Trigger
RT

I

Input
A p— Amplifier Attenuato
| |
= —
X AND Y appear to be a line. This is due to the in-
ability of the human eye to perceive very
AMPLIFIERS fast movement properly.

In its most basic form an oscilloscope
consists of the stages shown in Fig. 1. An
obvious first requirement is for separate
amplifiers to drive the X and Y plates.
There is little difficulty in producing
amplifiers having the required differential
outputs, but there is a complication in that
quite high voltages are needed.

At least a few hundred volts peak to peak
is needed to drive the plates properly, and
until relatively recently many oscilloscopes
still used valves or a mixture of valves
and semiconductors. Probably all new os-
cilloscopes now have semiconductor cir-
cuits. The amplifiers which drive the plates
are, appropnately, called the X and Y
amplifiers.

An oscilloscope is sometimes used with
two external signals ~ one coupled to each
amplifier. This produces shapes on the
screen known as “lissajous figures”. How-
ever, this is not the normal way of using an
oscilloscope, and usually the X signal is
provided by an internal circuit.

This is called the “timebase generator” or
“sweep generator'’. It generates a sawtooth
waveform that sweeps the spot across the
screen from one side to the other (left to
right) at a steady rate, and then rapidly
moves it back to the left hand side of the
screen again. The electron beam is blanked
during the “flyback” period so that it does
not leave a slight trace on the screen as it is
moved back to the starting point.

INPUT

The input signal is applied to the Y
amplifier, and it has the effect of moving
the spot up and down as the timebase
sweeps the spot across the screen. The spot
therefore traces out the waveform of the
input signal, with X axis representing time
and the Y axis representing amplitude. At
low sweep rates the spot will be clearly
visible as such, and the waveform may not
be clearly displayed.

Some oscilloscopes have a long persist-
ence phosphor or a special form of c.r.t., so
that the phosphor glows for some time
afiter the spot has moved on. This elongates
the spot into a line which clearly shows the
input waveform.

Much testing is at sweep rates of more
than about 25 hertz, and even with a short
or medium persistence c.r.t. the spot will
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FREE-RUNNING
SINGLE SWEEP

The timebase can operate in the free-
running or triggered modes. In the free-
running mode the operator sets the sweep
frequency, and the timebase runs con-
tinuously at this frequency. This is per-
haps not strictly accurate, since this mode
normally operates in conjunction with a
synchronisation circuit. This synchronises
the timebase with the input signal so that a
stable display is obtained.

Without this synchronisation successive
sweeps will start at a different point on the
waveform (Fig. 2). This gives a waveform
that appears to move across the screen, or

‘if the timebase is well out of synchronisa-

tion the screen will probably just be a com-
plete blur of lines.

This form of timebase is perfectly all right
for repetitive waveforms, but it has a weak-
ness in that the X axis cannot be accurately
calibrated. In order to give a stable display,
the synchronisation circuit will probably
pull the sweep frequency well away from
the one you have set. The exact sweep
frequency will probably be unknown.

Another problem is that the synchronisa-
tion circuit is unlikely to have a very wide
pull-in range. Quite small changes in the
input frequency can result in the controls

First Trace
Second Trace
Third Trace

J

Fig. 2. With a lack of synchronisation
each new sweep produces a trace that
/s offset from its predecessor. This gives
a scrambled display.

having to be adjusted in order to give a
stable trace again. Where accurate X scal-
ing is not needed, and the input signal is a
repetitive waveform of reasonably constant
frequency, this form of timebase is per-
fectly satisfactory.

The more popular form of sweep these
days is the “triggered”, or *single sweep”
type as it is also known. The single sweep
name is not necessarily a particularly apt
one, since this type of timebase will be
continuously triggered by a repetitive
waveform. However, it is different to a true
free-running type in one important respect.

A free-running timebase synchronises
with the input signal at some multiple of
the timebase frequency. A certain number
of half cycles are therefore displayed on the
screen, and changing the input frequency
will leave the same number of half cycles
displayed.

With the triggered timebase the sweep
commences at the same point in the
waveform each time a sweep occurs. The
sweep rate controls the number of half
cycles that are displayed, and the number
displayed may not be an integer. If the set
sweep duration happens to equal (say)
5.386 half cycles, then that is the number
that will be displayed.

If the input frequency should change,
then so will the number of half cycles
displayed. The X (time) scaling is unaf-
fected by the input frequency, and this type
of timebase enables accurate time measure-
ments to be made.

NON-REPETITIVE
WAVEFORMS

Apart from being what is often a
better form of free-running timebase, a
triggered sweep facility is useful for
monitoring intermittent or non-repetitive
waveforms. Highly irregular or totally
random waveforms are difficult to display
with most oscilloscopes.

In order to obtain a stable and con-
tinuous trace the electron beam must be
moved over exactly the same path time and
time again. With irregular waveforms this
is not possible, since they will not provide
the same input signal over and over again.

The triggered sweep offers a means
around this by permitting ‘“single shot”
operation. Usually the sweep can be
triggered by the input signal, or by a signal
connected to the trigger input.

Using the internal triggering, setting the
trigger sensitivity quite low will give inter-
mittent triggering, so that you get a series
of separate glimpses of the signal, rather
than a continuous jumble of lines. There is
not usually any provision for manual trig-
gering, but this is not too difficult to rig up
via the external trigger socket.

You need to be aware that the single shot
sweep mode has its limitations on an ordi-
nary workshop oscilloscope. At low sweep
speeds the spot is visible as such, with a
relatively faint line trailing a short distance
behind it. At higher sweep speeds you see a
proper line trace, but only momentarily.

At very short sweep speeds the trace can
be quite dim, even with the brightness at
maximum. As mentioned previously, there
are long persistence c.r.t.s that provide
a storage effect so that fast traces can be
maintained for some length of time.

These days there are also digital storage
oscilloscopes which can store a waveform
and output it repeatedly at a high rate. In
practice you are unlikely to use an oscil-
loscope offering any of these facilities, as
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they are simply not offered on the cheaper
instruments. You therefore have to do the
best you can with the available view.

DOUBLE VISION

It can often be useful to display two
waveforms simultaneously so that their
relative timing can be assessed. Ideally this
is done using a dual beam oscilloscope.
This is one which has a special c.r.t. with
two electron beams. These are both con-
trolled by the same X signal, but the
vertical deflection of the beam is controlled
via separate Y plates and amplifiers. This
gives two separate waveform displays on
the screen which can be set one above the
other, or superimposed one upon the other.

Double beam oscilloscopes now seem to
be something of a rarity, and as far as I can
gather, there are no new low cost instru-
ments of this type available. There are
plenty of low cost dual trace instruments
available though. These have an ordinary
single beam c.r.t, but have a so-called
“beam splitter”” ahead of the Y amplifier.
This can operate in either the “alternate”
or the *‘chopped™ mode.

In the alternate mode the two traces are
produced on alternate sweeps, which gives
a good quality display, but leaves the
possibility of the relative timing of the two
traces not being shown with absolute in-
tegrity. The chopped mode is better in
this respect, and it operates by rapidly
switching the beam from one trace to the
other. This leaves little chance of the two
waveforms being displayed with any rela-
tive X offset, but the display quality is often
noticeably inferior to the alternate mode.

The “chopped’” dual trace mode can give some undesirable

effects as shown here.

Faulty biasing is causing negative half cycles to be clipped.
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The traces are effectively formed by a
series of dots, although this is not usually
apparent. At certain input frequencies the
display can become rather rough though,
with bits of the traces missing. Ideally both
alternate and chopped modes should be
available so that you can choose the most
appropriate one for each application.

SPECIFICATIONS

The main specification of an oscillo-
scope is its bandwidth. This tends to con-
fuse beginners, as it tends to be assumed
that the bandwidth figure is the highest
input frequency that can be displayed
properly. Actually, in order to be sure of
obtaining an accurate waveform display
the bandwidth must be several times higher
than the input frequency. The reason for
this is that a complex repetitive waveform
consists of the fundamental frequency, plus
harmonics (multiples) of that frequency. A
squarewave for example, contains odd or-
der harmonics (i.e. three times, five times
seven times the fundamental frequency,
etc.)

If the bandwidth of the oscilloscope is
only just adequate to accommodate the
fundamental frequency, any harmonics will
be greatly attenuated. A waveform con-
taining just one frequency is a sinewave,
and sinewave-like waveform is what will be
displayed if the instrument’s bandwidth is
inadequate, regardless of the actual input
waveform. Most current low cost instru-
ments offer a bandwidth of about 10MHz
to 20MHz, and this is adequate for most
purposes.

SENSITIVITY

The other main figure in the specification
is the sensitivity, which is normally given as
so many millivolts per division. The screen
of an oscilloscope has a graticule, which is
a piece of transparent plastic marked with
(usually) 10 millimetre squares, plus marks
at | or 2 millimetre intervals along the
main X and Y axis.

The “division” quoted in many specifica-
tion sheets is the main 10 millimetre divi-
sions, not the smaller ones. The higher the
sensitivity the better, but for most purposes
10 millivolts per division will suffice, and
most of the current low cost instruments
comfortably exceed this figure.

Another important figure is the size of
the screen. A large screen is preferable,
but likely to be expensive. One about 100
by 80 millimetres or more should be per-
fectly adequate. The sweep speed should
be variable over wide limits from; about
0.25 seconds per division to around 0.5
microseconds per division.

CHOOSING

As funds will presumably be limited, the
choice is likely to be governed more by
price than by selecting an instrument which
has the features you desire. Funds permit-
ting, I would certainly recommend buying
a dual trace instrument (or one of the triple
trace types that are now available).

It is unlikely that any modern oscillo-
scope will provide anything other than
good results. You can be reasonably sure
that the instrument will live up to expecta-

Here the input (top) and output waveforms are in anti-

phase. The blurring of the bottom trace /s caused by noise.

A high frequency signal modulated by an audio one. In
audio equipment this indicates high frequency instability.
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tions, and that it will provide many years
of service.

The same is not true if you buy an old
secondhand oscilloscope. Some quite cheap
units with very high specifications can be
obtained, but there are potential problems
with these oscilloscopes. They are often
extremely large and heavy, using valve
rather than semiconductor circuits. They
are designed to be used on special heavy
duty trolleys or benches, and could well
cause the collapse of the average kitchen
table!

The main problem is that professional
servicing might not be available, and would
be prohibitively expensive anyway. It could
be difficult (and potentially dangerous) to
do any d.iy. repairs. It is not dif-
ficult to find people who have ex-
perienced problems with old oscilloscopes,
but satisfied users would seem to be a bit
thin on the ground. A modern secondhand
instrument might be a good buy, but an old
unit is not something that could be
recommended.

CONTROLS

Many of the controls on an oscilloscope
are self explanatory. There is a brightness
control, plus a focus control which is
adjusted to give the sharpest possible trace.
Multi-way switches provide a range of
preset sensitivities and sweep speeds. There
may also be continuously variable sen-
sitivity and sweep rate controls. How-
ever, using these means that the graticule
calibration is rendered invalid. X and Y
position controls enable you to adjust the

Getting the input level too high results in the sinewave sig-
nal (top) being clipped to produce a squarewave signal.

Noise output from a power amplifier. This is predominantly
50Hz mains “hum”,

Everyday Electronics, July 1990
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(a)

(b)

Fig. 3.(a) A squarewave displayed using d.c. coupling and (b) the distortion

position of the trace, and with a dual trace
instrument there will be separate Y posi-
tion and sensitivity controls for each trace.

Virtually all oscilloscopes offer a choice
of a.c. or d.c. coupling. D.C. coupling is
better in that it enables you to measure the
truz voltages present in a varying d.c. sig-
nal. Most signals in a circuit are varying
d.c. types and not true a.c. voltages (i.c.
they are always positive and have no nega-
tive content). With a.c. coupling the peak
to peak voltage can be measured, but no
indication of the actual signal voltages will
be provided.

D.C. coupling is also better in that it
gives a more accurate representation
of waveforms that have a significant
low frequency content. A low frequency
squarewave displayed using d.c. coupling
will be shown properly, as in Fig. 3(a).
Using the a.c. setting it would look more
like Fig. 3(b). This waveform distortion is
due to the inevitable low frequency roll-off

that can occur on low frequency signals when using a.c. coupling.

£

introduced by the d.c. blocking capacitor.
The ac. bandwidth of an oscilloscope is
extended as far as reasonably possible, but
this effect can never be eliminated.

A.C. coupling is best when you wish to
view a low amplitude waveform that has a
high d.c. content. Taking an extreme ex-
ample, you might wish to measure the
noise level on the output of a power supply.
There could be a 30 volt d.c. level with a
noise level of only a couple of millivolts
peak to peak. Using d.c. coupling and high
sensitivity there is little chance of the Y
shift control being able to bring the trace
onto the screen!

TRIGGER
CONTROLS

An important but sometimes rather con-
fusing control is the trigger level one. This
is occasionally in the form of a sensitivity

Only very high frequencies in the squarewave (top) are
being coupled to the test point giving the bottom waveform.

The effect of inadequate bandwidth, low pass filtering has

reduced the squarewave to a triangular signal.
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Fig. 4. Displays obtained with, (a) zero trigger level, (b) moderate positive
trigger level, and (c) moderate negative trigger level.

control plus a positive/negative switch, but
is more commonly a centre zero control
which offers positive or negative triggering
depending on which way it is adjusted. This
controls the voltage at which triggering oc-
curs and a new sweep commences.

In terms of the on-screen display, a set-
ting near zero will give a display along the
lines of Fig. 4(a). Setting quite high posi-
tive and negative settings gives a display
of the types shown in Figs. 4(b) and 4(c).
In other words, you are setting the point
in the waveform at which the display com-
mences.

Modern oscilloscopes seem to be
equipped with large numbers of switches. If
we consider some typical functions for
these, a normal/auto triggering switch
enables the sweep to be set so that in the
event of an inadequate input level to the
trigger circuit, the timebase triggers itself.
In the normal mode with no triggering the
result is a blank screen.

The trigger circuit often has highpass and
lowpass filters that can be switched in if re-
quired. These are used where noise, or the
nature of the waveform, results in an un-
stable trace. Switching in one or both of
these will often effect a great improvement
if trace instability is giving problems.

With a dual trace instrument there is
usually a switch that enables you to select
channel | or channel 2 as the source for
the synchronisation signal. If an external
synchronisation socket is fitted, there will
be a switch to enable internal/external
synchronisation to be selected.

Yet another trigger option is provided by
the +/— switch. Normally triggering oc-
curs on the rising edge of the signal (Fig.
5(a)), but with the *“ - ™ mode selected
triggering occurs on the falling edge (Fig.
5(b)).

MAGNIFICATION

A sweep magnification switch is usually
included, offering a magnification of typi-
cally about five times. This does not simply
speed up the timebase by a factor of five so
that the initial part of the waveform can
be viewed in more detail. By using the X

Trigger level

shift control it is possible to move along the
waveform to examine any desired part of it
in detail.

The effect is very much as if the trace
is made five times wider than the screen
width, with the screen providing a move-
able window to permit the desired part of
the waveform to be examined (as in Fig. 6).

A.C./D.C.

The a.c./d.c. switch will probably also in-
clude a “ground” setting. This disconnects
the oscilloscope’s Y input from the input
signal and connects it to earth (ground) in-
stead. This facility is used when the input
has been fed with a strong d.c. signal that
has effectively resulted in the tmace being
shifted a few metres off the screen.

If the signal is removed and you wait
long enough, the trace will eventually come
back onto the screen. Briefly switching to
the “ground” setting provides a quicker
means of restoring normality. Note that
this feature is only needed when using a.c.
coupling.

OTHER FEATURES

Other features that might be available in-
clude the ability to switch between single
and double trace operation, with perhaps
the option of selecting alternate or chopped
mode in the dual trace mode. An interest-
ing facility provided by some instruments
is one which enables the voltage difference
between two input signals to be displayed.
This is useful for showing slight differences
between signals that might be overlooked
if the two waveforms are simply displayed
one above the other, or with one superim-
posed on the other.

Some oscilloscopes have a switch that
enables one channel to be inverted. This
makes two signals easier to compare if they
are in anti-phase, effectively making them
in-phase.

TESTING

Much of the testing that can be un-
dertaken using an oscilloscope is more

Trigger Level
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Fig. 5.(a) Type of display obtained using the normal positive edge triggering.
(b) Shows the equivalent trace using negative edge triggering.
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relevant to circuit design and development
than to servicing. There are also some
clever “tricks” that are quite interesting,
but largely of academic importance. Here
we will concentrate on using an oscillo-
scope for fault finding on projects.

For checking linear circuits an oscillo-
scope can be used as a sort of signal tracer.
It is much better than a signal tracer in that
it enables the signal levels to be accurately
measured, and will clearly show the nature
of any waveform distortion.

With an input signal applied to the unit
under test, the oscilloscope can be used to
measure the signal’s amplitude at various
points in the circuit. If you start at the in-
put and work forwards, you will eventually
find a test point where there is no signal, an
inadequate signal level, or distortion of the
waveform. The fault should be in the im-
mediate vicinity of this test point.

If there is waveform distortion it may
give a clue as to the fault. Normally a
sinewave is used for this type of testing, but
a squarewave can sometimes give more in-
formative results. If only brief spikes are
obtained at the test point, this would sug-
gest that only high frequency signals are
being coupled through the unit, probably
due to stray coupling. A faulty inter-stage
coupling capacitor is then the likely culprit.

If the signal level is within the range that
the stage should be able to handle, but
one set of half cycles are being clipped
(or removed altogether), this would seem
to indicate a fault in the biasing circuit,
or possibly in the amplifying device itself
(transistor, op.amp., or whatever). Make
sure that the amplitude of the input signal
is appropriate. In particular, setting the in-
put level too high will cause severe clipping
at some points in the circuit, making some
of the test results of relatively little value.

Remember that it can be worthwhile test-
ing for signals where they should not be,
rather than testing for a lack of activity in
the signal path. This basically means test-
ing to see if there is a significant signal
level across the decoupling capacitors. If a
significant signal level is found, then the
decoupling capacitor in question is almost
certainly faulty, or has one leadout not
connected properly.

Many projects contain one or more
oscillators, and an oscilloscope is ideal for
checking that these are producing a
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Fig. 6. The “multiply” facility effec-
tively stretches the waveform.
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suitable output frequency and waveform.
In order to measure frequency it is
necessary to use the X scale of the graticule
to measure the duration of one cycle.
Dividing one by the duration of one cycle
gives the frequency of the signal. Measure-
ments made in seconds, milliseconds, and
microseconds respectively give answers in
hertz, kilohertz, and megahertz.

DIGITAL TESTING

An oscilloscope is well suited to much
digital testing. Many circuits have clock
oscillators driving one or more frequency
dividers, and there is obviously no dif-
ficulty in checking that the clock is
producing an appropriate output, with
suitably reduced frequencies from any
divider stages.

With d.c. coupling selected it is quite
straightforward to measure the maximum
and minimum signal voltages to confirm
that they are within tke valid range for the
logic family concerned. It is also possible to
check static levels to see if they are at legal
voltages.

Whereas a multimeter might indicate that
a test point is at an invalid voltage when it
is in fact pulsing and an average voltage
reading is being produced, with an oscillo-
scope you can clearly distinguish between
static and pulsing signals.

Some logic signals, particularly those in
mICroprocessor circuits, are non-repetitive
even over a fairly long time scale, there
is then no chance of clearly viewing the
waveform on a continuous basis. Single
sweeps can give example glimpses of the
waveform, but really you can do little more
than check that a pulsing signal at suitable

levels is present. This is often all you will
need to know.

While much linear testing only needs
a single trace oscilloscope, a dual trace in-
strument is needed for a lot of digital test-
ing. Often you need to know the state of
one or more lines while a certain point in
the circuit is pulsed to a certain state.

A typical example would be when testing
a parallel printer port, where the strobe line
goes low when a fresh byte of data is out-
put. An obvious means of testing the port
is to repeatedly output a certain byte, and
to use the leading edge of the strobe pulse
to trigger the sweep generator. With one
channel used to monitor the strobe line, the
other input can be connected in turn to
each of the data and handshake lines. You
can then check that these are set to the
correct levels at the right time.

With a single trace scope you can do
much the same sort of thing, but obviously
the strobe pulse cannot be viewed on the
screen at the same time as the other signal.
It must be viewed first and its duration

noted, after which the other waveforms are
viewed. With this method it is a little har-
der to interpret results, but with a little
effort you should find out what you want
to know.

For this system to work it is essential to
have an oscilloscope with an external trig-
ger input. Otherwise it is not possible to
trigger the sweep from the strobe pulse
while viewing a different signal.

VALUE

It is not possible to give a complete
course on oscilloscopes in an article of this
size, but this should at least give you a
good idea of what an oscilloscope does,
and how the electronics enthusiast can put
one to good use.

An oscilloscope is an expensive piece of
equipment, but if you undertake a lot of
project building it is likely to be worth
every penny. If you start designing your
own circuits, an oscilloscope is virtually
essential. O

The topward triple tr ace scope.

MARKET PLACE

WIFE forces clearout. Many ex-equip. odds
and ends must go S.ae. for details. Mr.
M. Watte, 60 Greenord Close, Orrel, Wigan,
Lancs WNS5 8RH.

WANTED Sinclair +3 manual or any info
about +3. Contact Adam on 061-766 8193,
evenings.

AR LEGEND deck. SME 3009 series 2 arm,
£150. Arm alone £70. SCM speakers £20.
Jenkins, Southend (0702) 76019

SCANNER Uniden Bearcat 50XL complete
with ni-cads. Good condition. £50 plus £1.50
postinsurance. Tel: (0481) 26168.

EIGHTY SWITCHES Maplin FP51F, with
l.e.d., bezel, labelled knobs. Cost £2.00 new
Slightly used 50p eech. O. L. Futter, 48 Calder
Close, Tilehurst, Reading, Berks RG3 4XL.

LOGIDECK 5V power supply, pulse gener-
ator, buffered l.e.d.’s, inverters on one p.c.b.
P.C.B. circuits, notes, £4.95. Mr A. Martin, 28
Neston Road, Leicester LE2 6RD.

WANTED Hobby Electronics article, April
1980 issue, R/C Speed Controller photocopy
of mag. Costs paid. F. P. Jones, 170 Church
Lane, Bedford MK41 ODJ. Tel: (0234) 43031
TELE-PRINTER. Litton Westrex. Antique plus
stand, punched tape. Fully working. Serial in-
terfece, £30 o.n.0. Buyer collects. N. Johnson,
2 Chapel Field, Dixter Road, Northiam, E. Sus-
sex TN31 6PQ.

FOR SALE P.E. Oct. 81. Electronic ignition
system working o.k. £5, p&p £1. L. T. Hill
29 Stead Lane, Bedlington, Northumberland
NE22 5LX.
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BLOCK CAPITALS PLEASE

FREE READERS ADS.

RULES Maximum of 16 words plus address
and'or phone no. Private advertisers only
{trade or business ads. can be placed in our
classified columns). Pen pals or items
related to electronics only. No computer
software. EE cannot accept responsibility for
the accuracy of ads, or for any transaction
arising between readers as a result of a free
ad. We reserve the right to refuse advertise-
ments. Each ad. must be accompanied by a
cut-out valid “date corner”. Ads. will not
appear {or be returned) if these rules are
broken.

WANTED info circuit diagram service sheets
for Akai open reel tape recorder Model
X5000W. L. W. Guilford, 113 Vaisey Road,
Stratton, Cirencester, Glos GL7 2JW.
FEMALE ELECTRONICS CLUB seeking fel-
low members of student age (16-25). Pleae
write Jane Marnttyn (Workshop) Truro Vith
Form Centre, Truro, Cornwall TR1 3AN.
WANTED diagram copy for Eddystone 830/8
as mine is rather poorly. Tony. Tel: (0203)
598687 after 6p.m.

Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no
Please publish the following small ad. FREE in the next available
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

Date

COUPON VALID FOR POSTING BEFORE 6 JULY '90
{One month later for overseas readers)

SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS
6 CHURCH STREET, WIMBORNE, DORSET BH21 1JH.

| For readers who don't want to damage the 1ssue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid “date corner’ |
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ULTRASONIC CAR ALARM

Uitra Sonic Car Alarm

This system is specially designed to
protectyourcarandits contents against
potential thiefs. Low current consump-
tion and high noise immunity are just
two of its distinguishing features.

PC Radlo (Elektor Electronics Febuary 1960)

e g g e
R

Comglete kit including case
44.367BKL ............... £ 30.40
In addition the system has a voltage
sensing device i.e. the alarm is also
triggered if appliances are switched on
by an unauthorised person (e.g. the
intg;ior lighting when the door is ope-
ned).

Technik fiir Kenner - Made in Germany

We deliver from stock - The fastest way to order is a fax !

DIGITAL PROFESSIONAL ECHO 1000

{Elektor Electronics June 89)

This low cost echo unit is certain to
impress music lovers - amateur and
professional - everywhere. Excellent
specification and top performance
make the EU 1000 a winner and despite
meeling professional requirements the
unit will not make too big a hole in your

ocket.

orking on the delta modulation prin-

ciple ona digital base, delay times up to
one second are possible at full band-
width and large signal to noise ratio.

Complete kit

44 255BKL ............... £ 99.50
Ready assembled madule

/037 R L £ 4.50

Specification

Input sensitivity:
Input1: 2mv
p Input 2: 200 mV
Dealy Time:
variable from60 msto 1 s

Bandwidth :
100 Hz to 12 kHz

Additional features:

- inputs mixable

- single and multiple echo

- adjustable delay leve!

- switchable vibrator

- switch-controlled noise suppression

This FM radio consists of an insertion card for IBM PC-XTs, ATs and compatibles
and is available as a kit or a ready-built and atigned unit. The radio has an on-board
AF power amplifier for driving a foudspeaker or aheadphone set, and is powered by
the computer. A menu-driven program is supplied to control the radio settings.

Complete kit Ready assembled module
44.544BKL ............... £ 82.75 44.5145: ................... 137.30
VM 1000 Video-Modulator (eexcor erectronics March 0) RFK 700 computer delivers a vertical sync. of

Many inexpensive of older TV sets lack
aSCART or othercomposite videoinput,
and can only be connected to a video
recorder or other equipment via an RF
modulator. The modulator operates at
a UHF TV channel between 30 and 40.
Use is made of a single-chip RF modu-
lator that couples tow cost to excellent
sound and picture quality.

Complete kit
44.546BKL ............... £

f Ordering and payment:

® dealer inquiries welcome

®ail prices excluding V.A.T. (french customers add 18.6%T.V.A.)

® send Euro-cheque, Bank Draft or Visa card number with order.
Please add £ 3.00 for p & p (up to 2 kg total weight)

®, postage charged at cost at higher weight Air/Surtace

®we deliver worldwide except USA and Canada

RGB-CVBS Converter

(Elektor Electronics October 89)

Nearly all computers supply as an out-
put signal for colour monitors RGB si-
gnals. With the help of the RFK 7000 it
15 possible to record this signals with
a videorecorder or to give them onto a
colour TV (This is only possible, if the

FRK 7000
CVBS-RGB Converter

With the help of the FRK 7000 e.g. it is
possible to use a cheap clour monitor
with RGB input on a video recorder.

The voltage supply is gained from a

12v/300mA-DC voltage mains adaptos.

?10) z and a horizontal sync. of 15.625
74
The voltage supply is gained from a
t12V/300m/f\-DC voltage mains adap-
or

Complete kit

44.525BKL ............... £ 66.50
Ready assembled madule

77 B ] o £ 118.50
Complete kit

44.509BKL ............... £ 66.50
Ready assembled module

44.509F .................... £ 118.50

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - Franc - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80
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Technik fiir Kenner

LPS 8000 /LC 7000 Low Cost Show Laser
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LPS 8000 Laser Power Supply, complete kit

Version 240 Volts AC

. —————— e ———

- Made in Germany

We deliver from stock - The fastest way to order is a fax !

{ Etectronics The Maplin Magazine Dec 88 + Feb-Mar 80)

P
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An almost infinite number of
circular patterns can be pro-
jected onto a wall or ceiting
with this super laser show
equipment.

The complete project inclu-
des a laser tube and accom-
panying power supply, hou-
sed in a metal case, and a
laser controller, LC 7000. The
laser controller drives the ac-
companying deflection unit,
fixed onto the laser power
supply case, which produces
the numerous configura-
tions.

Naturalln the laser tube, toge-
ther with the power supply,
can produce beams without
the faser controller and the
controller can be used with
other, similar lasers.

LPS 8000 Laser Power Supply, ready assembled module
Version 240 Volts AC

44.428BXL220 ......... £ 86.90 44.428F240.............. 156.50
Version 220 Volis AC Version 220 Volts AC
44.428BKL240 ......... £ 86.90 44.428F220.............. 156.50

LC 7000 Laser Controller, complete kit

LC 7000 Laser Controller, ready assembled module

Version 12 Volts DC Version 12 Volts DC

44 427BKL ............... £ 60.80 DA A2 b e o 104.30
H-N Laser Tube 2 mW Laser Motor-Mirror Set, complete kit

44 428LR ................. 60.80 44 506M .................. £

ELV

VIDEO RECORDING
AMPLIFIER

(Elektor Electronics April 89)

Losses can easily occur when copying
video tapes resulting in a distinct re-
duction in quality. By using this video
recording amplifier, with no less than
four (!) outputs, the modulation range
is eniarged and the contrast range of
the copy increases.

Two level controllers tor edge definition
(contour) and amplification (contrast
range) allow individual and precise
adaptation.

Complete Kit
(including Box, PCB and all parts
44.324BKL 14.75

IBM PC Service Card

This card was developed for assistance
in the field of service, development and
test. The card is used as a bus-exten-
sion to reach the measurement points
very easy. It is also possible to change
cards without having a “hanging com-
puter’.

(Elektor Electronics May 1960)

Complete kit
44.517BKL

TA 1000 Telephone Answering Unit

This automatical telephone answering
unit uses a 256-kbit voice recording
circuit to store and replay your spoken
message ofuo to 15seconds. Notewor-
thy features are that it is available as a
complete kit, providesd a battery back-
up facility and does not require afign-
ment. No provision is made, however,
to record incoming calls.

(Elektor Electronics January 1990)

Ein  Ein
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Complete kit

Start

Autnahme

Ly

44.433BKL

Ready assembled module
44.433F

(Tele!on-Anrulbeanlworter

TAB 1000 J

\

With the ELV IC tester logic function
tests can be carried out on nearly all
CMOS and TTL standard components,
accommodated in DIL packages up to
20 pin. The tester is designed as an
insertion card for 1BM-PC-XT/AT and
compatibles. A small ZIF test socket
PCB is connected via a flat band cable.
Over 500 standard components can be
tested using the accompanying com-
prehensive test software.

= ‘ i
" “, '_; ':i];“ 'v-q-.'-k‘
i :
b .

( Electronics The Maplin Magazine Jun-Jul 89 «
EleKkor Electronics Decernber 89)
Complete Kit including Textool sok-

ket, connectors, sockets, Flat band
cable, PCB, Software

44.874BKL ... o000 e £ 50.85
Ready Assembled Module

A BTAR S i oo oarasidmmen £ 3.00
Software, single

44.474SW ................ £ 17.85

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80
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Constructional Project——

MARC

CHRIS WALKE

Part Two: Mains Encoder

Allows up to 15 different household
mains appliances, placed anywhere in
the house, to be controlled from the
sarety of your armchair.

Can be linked to the home computer.

Infra-Red Transmitter for the MARC

mains appliance remote control sys-
tem. This month we move on to the En-
coder circuit and construction.

The Encoder Unit is the most compli-
cated part of the MARC system. Its job is
to receive instructions from the IR Remote
Controller or optional external microcom-
puter and encode these onto the 240 volt
mains so that they can be picked up by
the various decoder units placed through
the house. The block diagram illustrated in
Fig. 1.5, last month, outlined the operation
of the Encoder Unit.

LAST monTH we dealt with the handheld

ENCODER

CIRCUIT

The MARC Encoder was designed in
a systems-based manner, making exten-
sive use of integrated circuit technology.

Therefore, its circuit diagram bears some
resemblance to the systematic (block) dia-
gram of Fig. 1.5 (last month) but some
points require extra clarification.

The complete Encoder circuit is built on
two printed boards, the circuit diagram for
Board A is shown in Fig. 2.1 and that for
Board B in Fig. 2.2. Refer to Fig. 2.1 first.

The infra-red receiving diode DI is
reverse biased by resistor R1. Signals from
the junction of these two components
are coupled to the two-stage high gain
amplifier containing transistors TR1 and
TR2. Capacitors Cl and C2 also provide
simple high-pass filtering to block SOHz
received signals.

Transistor TR3 is wired in the “switch”
configuration and low-going signals from
the collector of TR2 will produce positive
15V pulses at the collector of TR3 which
are coupled, via capacitor C4, to the PPM
input (pin 3) of the two demodulators IC]
and IC2.

The complete MARC control system showing, from left to right, temperature mains
interface, decoder, encoder, infra-red transmitter and temperature display.
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Capacitor CS5 together with resistor R8
and variable preset potentiometer VRI set
the frequency of the oscillator within ICI.
C6, R9 and VR2 behave similarly for IC2.
In order to receive the PPM code correctly
from the SLA490 transmitter i.c. this oscil-
lator frequency should be adjusted to be
forty times the transmitter clock frequency.

The four least significant bits of the
received binary code are outputted on pins
5 to 8 of ICI if the code is between 00000
and 01111 or pins 5 to 8 of IC2 if
between 10000 and 11111. Each decoder
i.c. waits to receive two consecutive and
identical codes before responding. By using
this method, receiving errors are greatly
reduced. R10 to R17 act as pull-down
resistors for the open drain outputs, in the
absence of transmitted data these outputs
will, therefore, remain low.

The two multiplex chips 1C3 and IC4
will take data from the “A” inputs (pins 2,
5, 11 and 14) if the select control (pin 1) is
low or from the “B” inputs (pins 3, 6, 10
and 13) when a high logic level is present
on pin 1. Data for the “B” inputs and the
select pin comes from the computer port on
Board B. The multiplexer output is avail-
able on pins 4, 7,9 and 12 of IC3 and ICA.

LATCH

When “receiver number” data appears
on the output pins of IC3, the output
of OR-gate IC8a goes high and trig-
gers monostable IC7b which produces a
negative-going 10ms pulse at pin 9. The
rising edge at the end of this pulse is used to
load the received data into latch ICS. A
similar arrangement is provided for the
“function code” data bits from multiplexer
IC4.

The latch loading pulses, “X”" and “Y”’,
are also used to reser a ten second timer
formed by IC9a. The output of this timer,
«Z, will go high ten seconds after the last
pulse is received at its input and this causes
both latches ICS and IC6 to reset.

The latches will hold data for a
maximum of ten seconds or until new data
is loaded by the OR-gate/monostable
arrangement. Connections J to Q are
decoded on Board B to provide the front
panel display explained earlier.

The M145026 serial encoder, ICI0
belongs to a group of three i.c.’s which
form a very powerful remote control/data
transfer facility. The M145027 receiver is
utilised in the decoder units.

A low level on the “Transmit Enable”
input (pin 14, IC10) initiates a sequence
whereby the nine input data bits (pins | to
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7, 9 and 10) are transmitted from pin 15 by
pulse width modulation (PWM); two short
pulses for a “0” and two long ones for
a “1”. Two complete words are sent for
the purposes of error reduction and the
Decoder Modules i.c.’s will only respond
when two consecutive and identical words
are received.

Notice that pin | of ICI10 is tied to OV
because nine data bits are not required
in this application. Ambitious constructors
wishing to utilise this pin can increase the
number of addressable receiver units from
15to 31.

Resistors R23 and R24 and capacitor

Cll set the transmitter clock fre-
quency. The manufacturers of these
encoder/decoder chips state that no

provision for clock frequency adjustment is
necessary so long as 5 per cent tolerance
timing components are used.

The 100ms long “Transmit Enable”
pulse is generated by monostable IC9b

which, in turn, is triggered by the
“Y” function code present pulse from
IC7a. Therefore, it should be apparent
that, in order to send a complete ap-
pliance command, one should first press a
*‘receiver number” button on the handheld
IR Trar.smitter Controller.

This causes data to be loaded into ICS.
Then, within ten seconds, a function com-
mand is selected which loads data into 1C6
and also initiates the encoded transmit se-
quence

The pin 10 output from monostable
IC9b drives buzzer WDI via emitter-
follower TR4. The short audible tone
produced confirms transmission.

The NAND gate IC12b is wired as an
inverter and together with quartz crystal
X1 and its associated components forms a
stable oscillator running at 3.32768MHz.
This frequency is divided by 32 and
reduced to 104kHz by ripple counter IC11.

The output from IC11 1s available at pin
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5 and a crude (but effective) form of keyed
carrier modulation is achieved by feeding
the inverted serial data from IC10 into the
RESET pin of divider IC11. A temporary
link between + 15V and IC12d is used to
generate a permanent carrier for setting-up
purposes.

TUNED CIRCUIT

Transistor TRS drives current into the
tuned circuit formed by capacitor C14 and
one half of matching transformer T1. This
tuned circuit resonates at the carrier fre-
quency and couples energy into the secon-
dary winding of T1 and through capacitors
C15 and C16 onto the mains wiring. These
two capacitors all but block the low fre-
quency 50Hz current from flowing through
T1 secondary whilst presenting a low im-
pedance to the 100kHz carrier.

Do not use any old capacitor for this
job since they are connected directly be-
tween live and neutral. They must be of
“Class X" standard, cheaper ones could fail
disastrously. Transformer Tl acts as an
impedance matching device between the
driver transistor and the iow impedance
mains line.

Unfortunately, as well as transferring
data onto the mains, these interface
components will also allow spikes, glitches
and other high-voltage ‘‘nasties”, fre-
quently present on the house wiring, to
pass into the electronics of the Encoder
Unit. Such spikes could easily damage the
delicate electronic components if they are
not removed.

Varactor VDR1 normally presents a high
impedance to the 240V r.m.s. mains
but should a spike appear which has an
amplitude significantly greater than the
peak value of the mains voltage its im-
pedance drops and the spike energy is
dissipated as heat. Should really vicious
spikes break through this first line of
defence they are (hopefully) removed by
the transient suppressors D7 and D8.

These devices act in a similar manner to
a Zener diode although with a much faster
switching time (within one picosecond,

10— 128). D8 clamps the positive supply
and prevents it rising above about 18V, D7
works in a similar manner for the collector
of TRS, the clamping voltage here being
about 45V.

Don't be tempted to omit these protec-
tion components or you will have had your
“chips"’!

ENCODER
CIRCUIT-BOARD B

The circuit diagram of Fig. 2.2 should
present no problems to most readers. The
voltage regulator (IC13) and its associated
smoothing and stabilising capacitors C19
to C21 produce the + 15V rail from mains
transformer T2. Notice that the OV rail is
connected to mains Earth.

The b.c.d. to 7-segment display decoder
chip IC14 displays the current ‘“receiver
number” present on lines J to M from
Board A on a common cathode seven-
segment display X2. Resistors R28 to R34
are current limiters. The four front panel
le.d.’s D11 to D14 indicate the selected
function code ON, OFF, UP or DOWN
and they are driven by transistors TR6 to
TR9 wired as emitter followers.

Two quad opto-isolators IC16 and IC17
provide complete electrical isolation from
the computer input connections DO toD7.
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The eight bits A to H go to the multi-
plexer i.c.’s on Board A, the s.i.l. resistor
pack (R47-R54) provides the eight pull-
down resistors. OR-gate IC15a detects the
presence of data on the four least sig-
nificant computer bits and a high level
from the output of this gate causes the
multiplexer to switch its source from the IR
receiver to the computer port.

CONSTRUCTION
- ENCODER

This project is not intended for the
absolute beginner, so any constructor
attempting to build the MARC sys-
tem should not encounter any particular
problems when assembling the encoder
boards.

It is probably best to fully asssemble
both boards but do not make any intercon-
nections between them at this stage. Figs.
2.3 and 2.4 detail the component layout
and copper foil patterns for printed cir-
cuit boards A and B. These are available
through the EE PCB Service, codes EE694
and EE695.

The use of i.c. sockets is strongly recom-
mended. Do not insert the i.c.’s themselves
until ready to test the boards, all the
devices are CMOS and should be handled
accordingly.

Board A requires some discussion. There
are 19 wire links to insert, do these first
before you forget. The use of terminal pins
for all flying lead connections will eliminate
the need to access the underside of the
board later on. Transistor TRS should be
fitted with a clip-on heatsink (TOS can);
under normal conditions it won't need it
but when generating the permanent carrier
for alignment it tends to get a bit warm.

It is vital that the matching transformer
T1 is orientated properly. Use a multimeter
to check for continuity according to the
pinout sketch in Fig. 2.3

When soldered in place there should be
NO continuity between the pins connected
to capacitor C14 and those connected to
capacitors C15 and C16. On all these trans-
formers that I have purchased the iden-
tification number has been printed on the
side shown, but I would still check to be
sure.

At this stage you can decide whether you
wish to include both the IR Receiver and
the Computer Port as a data source. If only
one is built then the components relating to
the other can be omitted. Also, the multi-
plex chips can be left out but you will need
to insert permanent wire links in their place
to carry data between the appropriate pins.

Board B should present no problems
either. Resistors R47 to R54 are contained
in a 9-pin s.i.l. package consisting of eight
“commoned™ 10k resistors, the common
end should be marked with a dot or
something similar; again, the use of a
multimeter will dispel any doubts.

The voltage regulator IC13 gets warm in
use and should be fitted with a small heat-
sink, a scrap of aluminium will suffice. The
use of terminal pins is recommended on
this p.c.b. too.

SAFETY FIRST

The unit is connected to the mains via a
thin 3-core cable. If the conductors in this
cable are soldered to terminal pins in the
printed circuit board it is very important
to insulate these with sleeving to prevent
accidental contact. Don’t forget the Earth
connection to the OV rail.

Two wires from the printed circuit board
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supply 240V to transformer T2 primary
and the solder tags on this component
must also be insulated. Stick some in-
sulating tape over the live part of the
board’s copper tracks around the vicinity
of the transient suppressor VDRI and
transformer T1.

This project involves direct connection to
the mains and, in spite of the blocking
capacitors, the area around transformer T
must be considered LIVE when the unit is

All 0.25W 5% carbon, unless stated otherwise.

Potentiometer

Encoder Unit

Resistors
R1, R18, R19 470k (3 off)
R2, R4, R21,R25 1M (4 off)
R3, RS, R7,R27  4k7 (4 off) See
R6 100k SHOP
R8, R9 56k (2 off) SRQIP
R10to R17 3k3 (8 off)
R20, R26 10k (20ff) TALK
R22 270k Page 468
R23 39k
R24 18k
R28 to R38 1k2 (11 off)
R39 to R46 330 (8 off)
R47-R64 10k s.i.l. 8-way resistor pack.

connected to the mains. Also, although it
provides impedance matching, Tl is NOT
intended to provide guaranteed electrical
isolation in the event of a failure. Therefore,
take great care on the whole encoder circuit
boards when carrying out live tests.

The mains transformer T2 has two
secondary windings, 0-15V and 0-15V.
These are wired in series to give a single
15V-0-15V winding with OV at the centre
join.

Miscellaneous

Semiconductors
D

TIL100 infra-red sensitive diode

D2 to D6 1N4148  signal diode (5 off)

D7 SA40A transient suppressor

D8 1N6277  transient suppressor

DS, D10 1N4001  rec. diode (2 off)

D11to D14 led's (various shapes) (4 off)

TR1 to TR4 BC548 npnsilicon (4 off)

TR5 B8C141 npnsilicon

TR6 to TR9 BC548 npnsilicon (4 off)

1C1 ML926 remote control decoder

1C2 ML927 remote control decoder
1C3,1C4 40257BE CMOS multiplexer (2 off)
IC5,1C6 4076BE  CMOS latch (2 off)

1C7,1C9 4098BE = CMOS dual monostable (2 off)
IC8,I1C15 4072BE  CMOS dual 4-input OR (2 off)
1IC10 M145026 Remote control encoder

1C11 4020BE  CMOS ripple counter

1C12 4011BE  CMOS Quad 2-inut NAND
IC13 7815 + 15V 1A voltage regulator
1IC14 4511BE  CMOSb.c.d. to 7-seg decoder
IC16,1C17 Quad Opto-isolator (2 off)

X2 Common cathode 7-segment Le.d. display

VR1,VR2 100k min. skelton preset, horiz. (2 off)
Capacitors

C1 1n monolithic ceramic

C2 10n polyester layer

C3,C4,C7,C8 100n monolithic ceramic (4 off)

C5,C6,C11,C17 22n polyester layer (+/— 5% for C11) (4 off)

c9 22y tantalum 25V

C10 470n polyester layer

C12,C13 22p ceramic (2 off)

C14 47n metallised polyester film

C15,C16 470n metallised PETP (Class X) (2 off)

c18 100p radial elec. 25V

C19 1000 radial elec. 35V

C20 220n polyester layer

C21 LM tantalum 35V

T1 707VXA0242YUK transformer (Cirkit)

T2 Mains Transformer, 0-15V 0-15V 330mA secondaries
X1 3.32768MHz Quartz crystal

VDR1 Mains transient suppressor

WD1 12V electronic buzzer

Approx cost

Guidance only

Two single-sided printed circuit boards available from EE PCB Service, codes EE694,
EE695; dil sockets, 8-pin (2 off), 14-pin (3 off), 16-pin (11 off); TO5 clip-on heatsink;
terminal pins; plastic case; plain matrix board; display bezel; red filter; 3-core cable; short
length of screened cable; multi-coloured ribbon cable; connecting wire; solder etc.
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Completed Board B wired to the rear of the
display board. A small aluminium heatsink is
bolted to the voltage regulator IC13. led.s.

Front view of the function display board showing the infra-red
receiver diode, seven-segment display and the different shaped
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The completed Decoder unit (next month), Encoder and the handheld Infra-red

Transmutter (last month).

Link these terminals to Board B, apply
a.c. power (CARE) and check for 15V be-
tween the power supply pins near IC13. If
all is OK, switch off and complete all flying
lead connections between the two boards
then insert all integrated circuits (be care-
Sul, not all devices face in 1he same direc-
tion).

DISPLAY

In the prototype unit the display l.e.d.’s
are mounted on a small piece of plain 0.1in
matrix board and flying leads link this to
the terminals on Board B. The cathodes (k)
of all le.d.’s including the common con-
nection of the 7-segment display can be
brought back to the OV terminal pin on this
board.

During design it was not thought practi-
cal to make another p.c.b. for the display
board since the pinouts of different makes
of 7-segment displays vary greatly. The
infra-red receiver diode DI is also placed
on this matrix board and a screened lead
links it to Board A. The screen connects to
ov.

CASE

Encasing the whole circuit is a simple
task. The prototype is housed in a Verobox
type 202-21035 with Board A and trans-
former T2 fastened in the bottom half and
Board B in the lid.

To present a professional finish the
display board is mounted behind a display
bezel which includes a red filter for im-
proved viewing contrast. Because of this it
is not possible to use different coloured
led.’s for the different function codes.
Instead, I made use of the various l.e.d.
shapes available as can be seen in the
photographs.

ALIGNMENT

Commence the alignment procedure by
making sure that the temporary link on
Board A is connected between IC10 and
IC12 pin 13. Connect an ammeter in series
with the positive power supply lead from
Board B to Board A and apply mains
power.

The displayed current drain should be
about 20mA, switch off if significantly

above this before the blue smoke starts to
curl up! The 7-segment display should
show a zero and no l.e.d.’s lit.

Now comes the time to test your infra-
red transmitter and receiver circuits. Press
a “‘receiver number” button on the trans-
mitter (have you remembered to connect
the battery and insert the i.c.? I forgot
the latter, ] must admit!). Adjust preset
VRI1 until the 7-segment display follows
the selection on the transmitter.

Similarly, adjust VR2 until the function
code buttons cause the appropriate l.e.d.’s
to light and buzzer WDI to sound (note
that the ON l.e.d. always lights when UP
and DOWN are selected). The display
should clear after a ten second wait.

Disconnect power and move the tem-
porary link between ICI2 pin 13 and
+15V. Do not try to solder this link with
power applied to the board because an
earthed soldering iron bit will cause short
circuits if touched on anything other than
the OV line.

Re-apply power via the ammeter and
bring the tuned circuit into resonance by
adjusting the tuning slug in transformer T1
for minimum current drain (about 100mA
when the carrier is running). Use a plas-
tic trim-tool for this adjustment. A better
method is to look at the carrier signal at
TRS collector using an oscilloscope and
tune for maximum amplitude (somewhere
in the region of 30V peak-to-peak). Re-
place the link between IC10 and IC12.

This completes assembly and testing
of the MARC Encoder. Situate the unit
away from TV’s and other *‘electrically
noisy” appliances as the front-end of the
IR receiver is very sensitive and easily
swamped. Alternatively you could screen
TR1 and associated components using thin
aluminium sheet connected to OV.

COMPUTER
INTERFACING

Many users may be quite happy to do
away with computer control of the MARC
system and only make use of the infra-
red remote control link. Indeed, as was

The completed Encoder unit opened up to show board A mounted in the bottom of the case and board B positioned in the /id.
The display board is mounted on one of the alurinium panels. A cutout must be made in this panel to take a display bezel and a

strip of red filter.
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Fig. 2.5. Circuit diagram for buffering
the computer user port to increase its
current sourcing capacity.

mentioned earlier, the SL490 transmitter
i.c. has the ability to send all the neces-
sary codes to the encoder if extra switches
are used on the handheld transmitter unit.
Some constructors may like to take the
trouble to purchase a data sheet for thisi.c.
and experiment along these lines.

Microcomputers are so commonly
owned these days that it seemed an obvious
addition to include a computer data input
port during the design stage of this project.
Also, since many micros have a
“user-port” already fitted (or have
provision for adding one) the MARC
systems offers an ideal way to increase the
power of “real-world interfacing” without
the birds-nest of wires spewing from the
computer and running around the house to
all the appliances.

Resistors R39 to R46 are chosen to give

an opto-isolator diode current of about
10mA for a SV high logic level. Your com-
puter user-port must be capable of supply-
ing 10mA per line, some output chips are
not, e.g. the 6522 VIA on the BBC user-
port or the Z80 PIO.

In these cases it will be necessary to
buffer each line to increase the current
sourcing capability and the use of an octal
buffer/driver chip such as the 7415241 will
reduce the need for extra circuit building to
a minimum. Fig. 2.5 shows how this i.c.
can be used in such an application. It is
important to note that the SV power supply
MUST come from the micro, any attempt
to derive it from the MARC encoder
supply defeats the aim of using an opto-
isolator.

You should remember, from the
preceeding technical description, that the
lower order four bits (D0-D3) of the data
byte contain the binary code of the receiver
to be accessed. Bits D4-D7
hold the “function code”
for this receiver. All that is
required to send this data
byte along the mains is to
place it on the MARC
computer input lines for a
time period exceeding
10ms (this is the length of
the pulse which loads data
into the encoder latches).

For example, say you
wish to send ‘“func-
tion code” | (ON) to
receiver number three.
The hexidecimal form of
the data byte would thus
be 13, which corresponds
to binary 00010011. Send-

ing function 9 (DOWN) to receiver 12(C,
in hex) would mean outputting a byte of
value 9C from the user port, 10011100.

Although function codes 1, 2, S and 9
are used by the MARC decoders to be des-
cribed in future articles, there is nothing to
stop designers using all 15 possible codes
for their own purposes if desired.

The requirement for a 10ms *“data-
present” time will require some thought
when writing software. It may be necessary
to introduce a short delay loop to achieve
this. Do not forget to clear the user-port
lines to zero after sending the code, other-
wise the continuous presence of data on the
computer port will cause the multiplexer
chips to ignore signals from the IR receiver
circuit.

Next Month: Decoder ON /OFF Switch.

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is. designed
by me ieaders in their field. using the best components that are
available.
With 8 HART KIT you have direct sccess 10 the friendly HART service, you sre
nm M.hm through, or paying for, sny middiemen

KIT is not just 8 new equipment acquisition but & valuable
mvmmem in knowiedge, giving you guided hands-on experence of
modem electronic techniques.
Telephone or writa for our FREE LISTS giving full details of all our Kits,
components and special offers. Here are a few selected itermns.

AUDIO DESIGN 80 WATT POWER AMPUIFIER

This fantastic amplifier s the flagship of our range, and the ideal
powerhouse for your ulimate hifi system. Featured on the front cover of the
May 1ssue of ‘Electronics Today International’ this mmplm Stere0 power
amplifier offers World Class performance with the option of » stereo LED
power meter and a versatile passive front end giving switched inputs,
volume and balance controls Tepe, CO players, of indeed any “flat’ input
may therefore be directly connected to bypass tone controis or give s ‘stand-
slone’ facility. The ampiffier can also be suppliad in ‘siave’ mg ‘monobloc’
versions the passive INput stage and power meter.
All varsions fit within the standard 420X 260X 75mm case to match our 400
Series Tuner range. ALL power supphes are stabilised. the heavy current
supplies using the same mosfet devices as the amplifer. The power supply,
using & torowdal t Liintacta module within 8
heavy gauge aluminium d\assnshulsml and fitted with IEC mains input and
output sockets. All the circuitry s on a proper pnnted circuit with low-
rwsunov blade connectors for the six stabilised DC outputs. HART KITS
don't leave you to tasten a few capacitors to the fioor of the main chassis and
wire the power supply the hard way! Remember with 8 HART KT you get the
performance you want at the price quoted through proper engineering
design and mm components. We do not insult your intelligence by
oftering 8 kit at seerms 8 tair pnce and then tell that you have to
spend three times as much to get an upgraded Mode|
K1100 Compiete Sterso A Kit with LED Power Meter and 3-input
Passive Stage. Total cost of all pants I.tM&&

Reprints and construction manual can be purchased seperately and ther

cost credited against sul t kit purchase

All versions sre supohod with dual primary mains transformers for use on
220/240v or 110/115v mains. Monobloc price does not include the construc:
tion manuasi
SPECIAL

HART AUDIO KITS —

YOUR VALUE FOR MONEY ROUTE TO ULTIMATE HI-FI )@ -

LINSLEY-HOOD 400 SERIES SUPER HIGH QUALITY
AM/PM TUNER SYSTEM

This ig the idesl companion tuner to the 80W Auds Design Amplifer in any
ultimate hi fi system with case size, front piate layout and even control
pitches unified for stacking. Like the BOW Audio Design Amp'rﬁ.' this is your
route to EK+ performance for a tew tenths of the costl Two designs John
Unsiey Hood make up this combination of his ultra high quality
and stereo decoder descnbed in “Electronics Today Intemationat” tnd me
& rodyne AM receiver descnbed in “Wireless World". Novel circuit
teatures in the FM section include ready built pre-aligned front end, phase
locked loop demodulator with 8 response down to DC and advanced sample
and hold stereo decoder together making & tuner which sounds better m.n
the best of the high-pnced exotica but, thanks to HART engineering, remains
very easy 10 build and set up. The Synchrodyne section with fis selectable
band width provides the best possible resuhts from Long snd Medium wave
channets, 30 necessary in these days of split programming. if you want the
very best in real Hifi listening then this s the tuner for you. Since all
wmponoms ace selected by the designer 10 give the very best sound this
tuner is not cheap, but in terms of s sheer sound qualtty, & is incredible
value for money. To cater for 8ll needs AM only and FM only versions are
available as well as the full AMFM mode!, with sy unit being upgradabie at
any time. For further details see our fully illustrated lists.

K400 PV Ondy version, total cost of all | parts is £211.90,
Our specisi dmcount price for kit ondy
K400 AM/FM version, Dbcoumhiulouu-c‘aoll

STUART TAPE RECORDER CIRCUITS

Complete sterso record, repisy and bias cirtuit system for reel-to-reel

recorders. Thesa circuits will grve studio quaity with 8 good tape deck

Separate sections for record and replay give optimum performance and

sliow 8 third head monftoring system to be used where the deck has this

ﬁnod Standard 250mV input and outpint levels. These circuits are ideal tor
mmm oid valve tape recorder back to life. Suitable stereo heads are

nvu at very rsasonable prices.

K900W Sterso Kit with Wound Coils and Twin Meter Drive.....

RJS1 Reprints of Oniginal Descnptive Articles ... o

.£169.52
p—r T

...£90.68
— X ]

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS

Complete record and replay circurts for very high quality low noise stereo
cassette recorder, CircuRts are suntable for use with any high quality cassette
deck Switched bias and equalisation to cater for chrome and ferric tapes
Varv vavs.nlle and easy to assemble on plug-n PCBs. Compiete with full

Coﬂxt- Stersc RmvdMlv Kit.... .£57.60
£3.99 snch.
RLHI&2 Reprmu o' anmnl Articles £2.70

Our Iatest lists sisc give details of our ranges of specialist high quaiity AUDIO

HIGH QUALITY REPLACEMENT CASSETTE HEADS

1

Do your tapes lack treble? A worn head could be the probiem. Fitting
oneof our repia:emenl heads could restoreperformance to better than
new! S d and ings make fitting easy on nearty
all machines and our TC1 Test Cassette helps you set the azimuth spot
on. As we are the actual importers you get prime parts at lower prices.
compare our prices with other suppiiers and seel All our heads are
sultable 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 industrial users
HS16 Sendust Alloy Stereo Head. High quality head with excellent
and hyberbolicface for good tape contact . £17.86
HCao NEW RANGE High Beta Parmallov Stereo head. Modem space
saver design gives llent hi p with easy fitting
and lower cost. Suitable 1or :hvome metal and ferric tapes, truly a
universal replacement head, with ample quality for Hi ¥i decks and
cheap enough for car players| £6.65
HX100 Special Offer Stereo Permalioy Head £2.86
HRP373 Downstream Monitor Stereo Combination Head . £44.39
HQ551 4-Track Record & Play Permalloy Head for auto-reverse car

players or quadraphonic recording £16.79
H524 Standard Erase Head ...... £2.59
SM166 272 AC Erase Head, Standard Mount £12.60

H59510 /4 Stereo DC Erase Head £8.70

HQ751E 44 AC Erase Head, tracks compatible with HQ551 £57.06
We can supply card reader heads for OEMs at very keen prices

REEL TO REEL HEADS

999R 2/4 Record'Play 110mH. Suits Stuart tape Circuits £13.34
998E 2/4 Erase Head 1mH. Universal Mount. Suits Stuart . £11.96

TAPE RECORDER CARE PRODUCTS

HART TC1 TEST CASSETTE Our famous triple purpose test cassette.
Sets tape azimuth, VU level and tape speed £5.36
DEM1 Mains Powered Tape Head Demagnetizer, prevents noise on
playback due to residual head magnetisation £4.08
DEM115 Electronic, Cassette Type, demagnetizer £8.61

Our new Winter ‘89 price list is FREE. Send for your copy now.
Overseas customers welcome, please send 2 IRCs to cover surface
post. or 5 for Alrmail

We now accept inland and overseas orders by post or telephone
on all Access, Master and Visa Credit Cards.

Please add part cost of carria; e and insurance as follows
INLAND:; Orders up to £20 — £1; Orders over £20 —
£2.50, Next day — £9. DVERSEAS: Please

e O P B yoor TS ooy, (heacioss 3 Mox Flesoaror & oe Kbl o i 1 9 )
QUALITY AUDIO KITS 2 1) e 5Ra4 | ALLPRICES INCLUDE VAT £ ot
\ 0691) 652894 PRONEY e
A O ,u\}““ ov°
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ROBOT WAYS

For anyone who has ever wondered
what top and middle managers get up
to when they go away on manage-
ment training courses Stevenage Adven-
ture Workpacks may have the answer.
The company has been asked to look at
the possibility of creating a robot game
which can be used on such get-away-
from-it-all jaunts.

The thought of high technology en-
tering the world of management assess-
ment appealed to George Walker and his
colleagues at Adventure Workpacks and
they have come up with an idea which he
thinks many people may find interesting.

“l was approached by a large com-
pany which was looking for something
different but interesting to do on its
courses in the evenings,” said Walker. "It
was such a delightful suggestion and
the thought of managing directors chas-
ing around playing with robots made me
chuckle so | set to and came up with this.”

GREAT EGG RACE

What Walker came up with was a sort
of Great Egg Race combined with model
car racing.

Two teams begin with a set of com-
ponents and the instructions telling how
they should be put together to create a
pick and place robot on wheels (see
photo). When they have completed the
construction of the robot, members of
each team split into pairs and race each
other to pick up an object, carry it through
a course and place it in a container.

Possible adaptations on this basic
theme include making the mobile robot
negotiate an obstacle course and replac-
ing the control board, which is basically a
set of switches wired to the robot and set
on a lump of wood which can be hung
around the driver's neck, with a remote
control system.

Everyday Electronics, July 1990

This brief explanation makes it appear
quite simple but as Walker pointed out
there are plenty of opportunities for get-
ting things wrong in the construction and
even if that is successfully achieved di-
recting the robot needs a special skill of
its own.

STEERING COMMITTEE

The steering is based on the tank prin-
ciple with the movement of the wheels
on one side relative to the movement on
the other side governing the direction in
which the robot travels.

One concession to the environment in
which the game is likely to take place
has been the rear wheels which are 10
inch diameter to allow the robot to travel
across the deep pile carpets that are ex-
pected to be found in the premises in
which the courses are likely to be held.

For companies wishing to know about
the abilities of its management, accessors
could be on hand to judge how the staff
work together in teams, who has leader-
ship potential and in the event of every-
thing not running smoothly see who is
best able to overcome the difficulties.

Walker said that the cost would be
about £1,500 and expected the main
market to be companies who were look-
ing for something different in their train-
ing systems. As well as selling the game
he is also considering hiring it out as part
of a promotional or conference package.

REASSESSMENT

He has also been reassessing his kit
range again. Under the banner of Start-
ing Points he has introduced a series of
packs intended to act as introductions
to a range of electronic and mechanical
concepts.

The results of completing one of the
packs is that it looks similar to his original

NIGEL CLARK

Heath Robinson-like Robotech models.
This time however, the intention is to
provide an inexpensive introduction to
the subjects rather than build a beautiful
model.

The robotics kit contains motors, gears
and switches for a pick and place robot
as well as comprehensive building plans,
instructions and ideas on how to work it.
The structural components can be made
from any junk material but there are plans
for wooden components, some of the
more complex of which are included in
the kit.

To give the models computer control
from a BBC B he has included a circuit
diagram for an interface. There is also a
circuit diagram for a switching board.

All this comes for £98 plus VAT.
Anyone already having the necessary
hardware can get the plans by them-
selves as well as the other documentation
for £49.

NEW DRIVE

Hasfield Systems is continuing its
moves to make the best use it can of the
Armdroid, the manufacture of which it
took up in 1988. Having brought out an
improved version, named the Armdroid
HS 1B, John Allright and his colleagues
are now trying to increase its specifica-
tion further by developing a new drive
board.

The main basis of the improvement is
coming from a decision to make the step-
per motors bi-polar. This will have the
advantage over the present machine of
making the arm faster, up to three times
faster has been claimed.

It is also claimed the lifting capacity is
increased by up to four times. That would
increase the capacity of the five-axis arm
from 250gms to 1kg working at a maxi-
mum speed of three metres per second.

Another major change is that the stan-
dard gripper would be two-fingered in-
stead of the present three finger stan
dard. As before grip sensing is optional.
Hardware development has been com-
pleted and the company is now working
on the software which it expects to finish
in the near future.

Their idea in upgrading the Armdroid is
to give it a complementary role to the
company’s bigger Gamma arm, which is
produced as part of a system for use
in laboratories. While the full Gamma
system can cost about £10,000, the
improved Armdroid could be priced
at about £1,500 which would allow
laboratories to purchase one to give them
an idea of how they could make use of a
robot before perhaps investing in the full
system.

Allright said that the company thought
that the development work on the im-
provement had lead to a useful by-
product. It is a control board which can
control up to eight bi-polar motors.

The board would sell for about £300.
Allright said it would allow people to
power their machines cheaply.
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Constructional Project ———

TOW-TEST

PETER RAWNSLEY - ‘

Anyone can check out the tow socket
wiring with this simple unit.

NYONE who tows a caravan or trailer
A will come up against this problem
sooner or later.

You’re all hitched up and ready to roll
when a voice from the back says, “Better
check the lights are working.” The owner
of the voice is duly despatched to the rear
of the outfit:

“SYSTEMS CHECK!”
“RIGHT FLASHER?” - “O.K.”
“LEFT FLASHER”" -"OK.”
“BRAKELIGHTS?* - “NO!TAILIGHTS"
“TAILIGHTS?” - “NO!LEFT
BRAKELIGHT”
“OH! BO"'*RDS!"

Where do you start to locate such faults?
In the above scenario, with the car prob-
ably loaded to the gunnels with the kids
and luggage, all raring to go on that long
awaited holiday, car ferry to meet at
6 p.m., the pressure is on. E.E. has the
answer. -

SOCKET-TESTER

This device is basically a piece of test
equipment used to test the correct function
of the towing socket fitted to cars, vans etc,

Fig. 1. Wiring of the 12N plug.

and will be of use to all caravan/trailer
owners. The sockets fitted to cars are
prone to malfunction due to ingress of dirt
and broken wires. But the main problem
owners face when they find their lighting
systems faulty is determining whether it is
the car or caravan/trailer electrics at fault.

All cars equipped for towing are fitted
with a black 7PIN(12N) socket wired to the
European standard as shown in Fig. 1.

The Tow-Test 12N Socket-Tester is wired
to this standard and is effectively a mini-
ature trailer-board, consisting of six l.e.d.s
mounted in a small handheld case, con-
nected to a length of seven core trailer
cable with a 7PIN(12N) trailer plug con-
nected at the other end.

CIRCUIT

The circuit diagram for the tester is
shown in Fig. 2. The six l.e.d.s DI to D6
represent the lighting circuits, each has its
own current limiting resistor R1 to R6 all
are the same value which has been chosen
to provide optimum brightness for the two
l.e.d. colours used whilst easing construc-
tion.

Diode D7 provides reverse polarity
protection for the le.d.s should this be
caused by faulty wiring under test. The
circuit is then connected via seven core
trailer cable to the appropriate pin number
of the 7PIN(12N) plug as shown in the
diagram and Fig. |

Resistors
R1toR6 470 0.6W (6 off)

. See
Semiconductors
D1 5mm yellow l.e.d. SH@P

D2 5mmred|i.e.d TALK

D3 5mmredl.e.d.

D4 Smmredled.  Page468
D5 5mm yellow l.e.d.
D6 5mm yellow l.e.d

D7 1N4002 diode

Miscellaneous

5mm led. panel mounting chrome
bezel (6 off); 7-way tag strip {cut from
13-way); *sin grommet; %sin p-clip;
type 401 handheld Verobox; 7PIN(12N)
trailer plug; seven core trailer cable (see
text); fascia panel (copied or cutout
from page); 4BA x "ain csk screw (3
off); 4BA shakeproof washer (3 off);
4BA nut (3 off); 4in 22 s.w.g. tinned
copper wire; solder.

Approx cost
Guidance only

£8

Fig. 2. Circuit diagram of the Tow Test.
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CONSTRUCTION

The case used for this project is a small
handheld Verobox type 401. The l.e.d.s are
panel mounted in chrome bezels with the
rest of the components mounted via a
seven-way tag strip.

Commence construction by marking out
then drilling the case as shown in Figs. 3
and 4. The positioning of the l.e.d. bezels
can be simplified by using the fascia panel
Fig. S. (use an actual size copy of Fig. 5) as
a template, marking through to the plastic
with the fascia in position on the case front.

With all holes drilled begin assembly,
mounting the seven-way tag strip first
using the 4BA countersunk screws. Posi-
tion the fascia and stick in place. The l.e.d.

l—21—  casE BoTTOM
.i.,
i
J
A J
om‘z;Smnr/ T l
gl 1
,,1 4 |
© i
I‘ |
4BA CSK 7 |
]
VIEWED FROM OUTSIDE ’

bezel mounting holes in the fascia will
requiire enlarging to the size of those pre-
viousl» drilled in the plastic case beneath,
before tae bezels can be mounted.

The -est of the components are mounted
and wared as shown in Fig. 6. observing
that tte correct polarity of the l.e.d.s and
D7 is achieved. The 7PIN(12N) plug 1s
wired via a length of seven-core cable long
enough to reach from the socket on your
car to the drivers seat and wired according
to Fig. |

TESTING

Once completed the tester is nearly ready
to use but resist the urge to plug it straight
into you car. Faulty test equipment is of no

—— - - I

DIA 7-Smen(ig )6 OFF )
4BA CEK

LEFT 8
FLASH

LEFT TAIL
&No PLATE

o

\BRAKE o
RIGHT

i TAIL e
RIGHT
FLASH
FOG

(;AUX) “

Fig. 5. Actual size facial panel.

L(‘TDWJI'EE.T 12N socxsr—rssrsrﬂJ

Fig. 3. (far left) Case drilling detzls.

Fig. 4. (left) Drilling of the case top -
outside view.
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GROMMET

CASE BOTTOM

BN

(E€2820G)

T“S12N TRAILER PLUG WIRE AS
SHOWN IN FIG.1

Fig. 6. Complete wiring and construc-
tion of the Tow Test. Fig. 1 shows the
connections to the 12N plug.

e *
7-CORE TRAILER CABLE
/

CASE VIEWED FROM
INSIDE

CASE TOP

THE L E D CATHODE IS DENOTED BY
THE FLAT ON THE BODY AND BY THE
SHORT LEAD.

use whatsoever! Carry out the following

tests first using a 12V d.c. power supply or

batteries. If a car battery is used include a

100mA fuse in the +ve supply lead to

protect against accidental short circuits.

1. Connect - ve supply lead to pin 3 of the
TPIN(12N) plug.

2. Connect + ve supply lead in turn to the
remaining six pins, observing the pin
number and noting the resulting indica-
tion.

If all is well the pin numbers and result-
ing indications should correspond to each
other as in Fig. 1. If not then recheck all the
wiring and the polarities of the l.e.d.s and
D7.

INUSE

Assuming all is well you can now proceed
to single-handedly test the socket on your
car/van. Plug the tester in and then, sitting
in the drivers seat, operate the cars lighting
system and observe the results on the tester.

If abnormal results are obtained then a
fault exists on the car wiring and not the
trailer/caravan. Check the socket wiring
for loose.or shorted connections or poor
earthing and the pins for signs of corrosion
and remedy any problems found.

It is unlikely that the socket will be wired
incorrectly if it has functioned correctly up
to this point. But it is a possibility on a new
untried installation so check it is wired as
in Fig. 1.

LIMITATIONS

The tester does not impose the same cur-
rent loading on the connector as the actual
lighting system would and therefore cer-
tain heavy current/bad earth related faults
might not be detectable. Happy towing!

HOP

Grand National Game

The components required for the mini-
ature version of the Grand National Game
are mostly standard "off the shelf” items
and should not cause any purchasing
problems. The rating of the m.e.s. lamps
may vary very slightly from supplier to
supplier, but should work quite happily in
this circuit.

However, a couple of items called
for in the Mains version may prove
troublesome to locate locally. The opto-
isolators type MOC3020 are currently
listed by Cricklewood, Omni and
Greenweld.

The 3-pin Euro-style chassis sock-
ets and plugs are sometimes listed in
catalogues under the “Bulgin” name and
are now fairly common. Although these
are rather expensive items, because of the
mains safety aspect we strongly recom-
mend these types be used.

A complete kit of parts including lamps
and case for the miniature version
(£8.95) and a complete kit, including
case, mains lamps and holders, for the
mains version (£27.95) are available
from Greenweld Electronic Com-
ponents, Dept EE, 27D Park Road,
Southampton, Hants SO1 3TB. Add
£2 per order for post and packing.

468

with David Barrington

WTALK

Mains Appliance Remote Control

The Encoder Unit, this month’s project
in the MARC system, is the most compli-
cated section and due to its connection
to the mains supply only new first class
components should be used.

The capacitors C15 and C16 are spe-
cial types designed to withstand con-
tinuous mains voltage, other types must
NOT be used as replacements. These
capacitors were purchased from Maplin,
code JR36P (IS Cap 0.47y).

It is also important to use the speci-
fied mains transient suppressor. This was
also obtained from Maplin, code HW13P
(Mains Trans Supp). Both the transient
suppressor and mains capacitors should
be stocked by other advertisers.

The SA40A suppressor diode D7
(code QY71N), the ML926 and ML927
decoder i.c.s (codes QR57M, QR58N)
and the M145026 encoder (code
UJ49D) i.c. also came from Maplin. The
other suppressor diode (D8) 1N6277 is
an RS component and is avail-
able through Electromail (4 0536
204558), stock code 283-277.

The “impedance matching” trans-
former T1 was obtained from Cirkit and
is listed under their “inductor”’ section.
When ordering quote code 35-70742.

The two Encoder printed circuit boards

are obtainable through the ££ PCB Serv-
/ice, codes EE694 and EE695 (see page
492 for details of prices).

Video Check

We do not expect any component
buying problems to be encountered
when buiiding the Video Check project.
Most component suppliers will be able to
offer a suitable flashing l.ed. at a
reasonable price.

The light dependent resistor ORP12 or
an equivalent should be stocked by most
of our advertisers. It is not imperative that
the specified handheld case be used, any
small plastic case will do the job as long
as there is sutticient room tfor the board,
ORP12 and the push switch.

The Tester

The only component likely to cause
concern when purchasing components
for The Tester is the 2N4289 transistor.
This a.f. low noise transistor (99p + VAT)
appears to be only listed by Crick-
lewood Electronics (4@ 087 425
0161).

It is quite possible that the more com-
mon 2N3702 transistor may work in this
circuit. This device has not been tried but
select for high gain if it is used.

The small printed circuit board is avail-
able from the EE PCB Service, code
EE969 (see page 492).

Tow-Test

The 7-pin 12N plug and 7-core trailer
cable called for in the 7ow:-7est should
be available from most large caravan
accessories and motor spares shops. The
handheld control case, type 401, used
in the prototype was purchased from
Maplin, code LL14Q (Verobox 401).
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THE RP33 Riscomp passive infra-red intrusion detector PQOST TO: EE Intruder Detector offer,

1s designed for use in both residential and commercial . .
security systems. It operates by detecting the body heat of Riscomp Ltd., 51 Poppy Rd., Princes

an intruder moving across the detection field. The detector RistI'Ongh, Bucks HP179DB

employs a dual element pyroelectric sensor which is designed to B e T T e AT i e A i T o |
overcome the effect of changes in ambient temperatures, thus INTRUDER DETECTOR OFFER

ensuring a stable and reliable performance, while the con- Please suply:

siderable filtering employed in the advanced circuitry ensures

that the sensor is unaffected by RF interference and electrical Quantity Product Price
transients. RP33 Intruder
Installation is easily carried out on a flat surface or in a corner Detector £

location without the need for additional brackets, whilst the
angled rear of the case permits the unit to be mounted in an
off-set position as may be required in some locations to achieve
optimum coverage. Vertical adjustment of the detection pattern
over a 10° range is provided, whilst the dual range facility allows
the installer to optimise coverage for the intended location.

The RP33 is suitable for use with the Riscomp control units
type CA 1382 and CA 1250, or any equivalent high quality

Prices Overseas Airmail Postage £
include VAT
and delivery Total £

Please make cheques payable to Riscomp Ltd.
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control unit.
SPECIFICATION Signature.......
Operating voltage: 9-15Vd.c.
Current consumption: 14mA at 12V. I enclose cheque No.......
Relay output: Normally closed contacts rated at N
0.5A with 22 ohm resistor in 2L N P WO S —
series.
Anti-tamper switch: Normally closed rated at 1A. Address........
Detection range: Switchable between 7 and 12
metres. | ............................................
DeteCtion Zon85: . 24 ‘n 3 planes. I ............................ . D T R T L)
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Sensor type: Dual element ambient cancelling. | Readers outside of Europe please add £3 for airmail postage |
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Special Series —

MICRO |
CONTROL

JOHN HUGHES —

—Part Eight

Starting from very basic principles this series
quickly builds through logic to simple
microprocessor control.

HIS month we look at the three-floor
lift logic and then meet the **Micro”

The three=floor lift:

Now let’s take a deep breath and start
working out the logic for an extra floor.
We've alrcady got a plan (Fig. 8.1). How
far can we adapt the circuit we've already
worked out for the two-floor model?

We'll still need a timer/and all the door
and limit circuitsfand the top and bottom
floor logic?

Seems reasonable, though our “bis-
table” approach may be less suitable for
more than two floors. This time it might be
a good idea to use a bistable (memory) for
each floor. (Fig. 8.2). When does output A
need to be 1?

B If P2 is called/or Pl/only if the lift is
below it/Oh, it CAN be above it, now/it’s the
same for Bjonly DOWN, A is for Up

Right, so we'll need extra TERMS in
out Boolean equations, and they wil OR
with the others (remember the steps we dis-
cussed last time). Ais | (for UP)if.. . ?
P2 is called (C2 is made 1) AND S2 is
1.

B (others) and T is 1, don't forget/and
NOT Blet's leave out T, can we?

So we can write as before, to start with:
A=(C2+A).S2.B.T leaving out T for now:
A=(C2+A)S2.B

P2 el

G 2 e

[E IR

st —ot

(2 ]

I

§0 S [ S

TH?) R}

s,

EE25940

Fig. 8.1. Making a start on a three-floor
version. T and R omitted initially. Note:
Same outputs but, of course, more in-
put signals.
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We don’t need “OR A" with the bis-
table.

Right, omit it. Also, A is | when Pl is
called, if the lift is at floor 0.

B This gives A=C1.S0. with B, I suppose,
again, so A=C\1.S80.B

Rl If we combine the two alternatives
(with OR), we have A =C2.82.B+ C1.50.B
And B=C0.50.A+C1.S2A We'll need

a 7420 and more inverters (7404 )/and the
7432. Can we try it out?

Rl Certainly. The more snags you foresee,
however, the less rebuilding needed. 1t’ll-
test your dexterity.

B And my eyesight! But don’t we need an
"SI somewhere to make the lift stop at
floor 1?

Good thinking. In the second term,

SET
Q fp——— 2
P2
$2
CLR
SET 2
L
) p—t—r C1
P
4
S1
|
CiRr
1 SeT
|
[
| 0 o
P F_-—T-_.—-C
S0 AN '
b o o it
|
CLR
| (E€2s95¢)

==

Fig. 82. Adding “memory” bistables (Set-Reset) for each call button. In-
dicator l.e.d.s could be driven from each bistable via a transistor, as suggested,

but are not part of the control logic.
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P2

7476

52

7L04

11®
|
7476

ol ]

PO_J | Y7476

S0

7432

1,760 7604

Fig. 8.3 “Three-floor” logic. Note unused (timer?) inputs of the 7420, left

“floating "’ for now.

thus: A=B(C2.52+C1.S1.90) Notice the
slight rewriting, too. It may help.

Won't the lift stop as soon as it leaves
S0 or §2?

Well done again. It could. We need the
“OR” signals after all, in term 2. Let’s
think through the logic again. You may
like, when you set it up, to meet a very
useful device, the *“logic probe”. If you
don’t have one, a spare output indicator
will help. Try to trace the logic levels either
back from the output end or forward from
the inputs, and see where there may be
something we’ve overlooked.

Or a wrong connection!

We'd better write what we hope will
cover everything, and draw a diagram (Fig.
8.3).

I won't look ull Ive had a
go myselfl A=B(C2.82+C1.51.(0+A))
B=A(C0.S0+C1.51.(2+B))

Remember, you can test the logic on
your breadboard without the lift, if you
have to, using indicators and switches or
push-buttons as before. But be careful not
to send signals indicating, for instance, that
the lift is in two places at the same time!
Short leads to dab on to the OV line
can simulate the sensors and call buttons. I
had to do that, because I couldn't finish my
model in time. The logic seems to work fine,
though.

Don’t forget that there are alternative
circuit arrangements which can work just
as well. If some of you have finished test-
ing, and want a new challenge, you could
think about the sort of control system that
might operate, say, a model railway.

It would be best to start with a small
loop or circle, I expect? Then add sidings
and branch lines later. I might have a go at
my lad’s train set later on.

(others) Ask him first!/{He means his
own sel.

Anyway, you’d need sensors and motor
drivers rather like the present ones. Per-
haps more of them.
And  reversing

circuits/and  speed
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controlsfand signalsjfand a way of
identifying them if you have more than one
train. . ..

So there’s plenty to get your teeth into.
it could become a major project. No doubt
you'll think of many more applications for
these logic systems.

However, we need to move on to see what
can be done with a system built around a
MICTOProcessor.

Presumably a model train could also be
controlled by a microprocessor?

Indeed, yes. We could equally well use a
train to illustrate the two systems, direct
logic control and control by a programmed
(micro) system. As we shall see, one of the
beauties of the micro is the comparative
ease with which a change can be made in
the action of the system
Changing  ‘‘software”’
“hardware” £ ber,

That’s it. That’s why the micro is so
flexible.

Are there any advantages to straight
logic circuits?

The main ones are: Low cost for simple
systems, and the fact that they can be much
faster in their response than a programmed
system, though some of these can be much
faster than others, as we'll see.

instead of

Meet the Micro

We've seen how logic circuits can be
made to control a system such as a lift,
and how, by means of gates and flip-flops
anything seems possible, well, almost any-
thing.

But it can get complicated. I found the
lift much more complex than I'd expected
K (another) Yes, but it IS complex. We
assume that it just moves up (or down), but
there's a lot more to it, and all sorts of condi-
tions had to be met.

Would you agree that one of the
tiresome jobs is to alter a circuit so as to
modify or improve its performance?

Or 1o get it to work at all!

Quite. Any change means rewiring,
sometimes quite a lot of it.

Well, one of the beauties of using a micro
is that much of this re-wiring can be done
away with, as we shall see.

B} How does a microprocessor work?

R# Perhaps we can look briefly, then, at
some of the basic units which form the
microprocessor. We've already become
familiar with most types of logic gates, and
with bistables. I'd like to point out one or
two important features, some of which will
be apparent from what we've already been
doing.

How many bits?

You'll know that digital systems are
nowadays sometimes called “information
systems”, and a thought about what we
mean by “information’ won’t come amiss.
Isn't it just messages, names and num-
bers?
That’s not a bad way to describe it. We
know, too, that we'll be dealing with binary
numbers, using 0 and 1 as our only digits.
And using electrical on and off signals
Jrom them(the OV and 5V levels/our “logic
levels'[voltages.
Good. Now just think of a single binary
digit, a “bit”. As you say, it can have either
of just two elementary items of informa-
tion, like “yes” or “no™?
And the question must be decided
beforehand. Like: “Can I come round
tonight? Leave the bedroom light ON" for
“Yes, the coast is clear'' or OFF for “‘No,
better keep away!”’
B (others) he knows/the
experience/elc.

A good example, anyway. How might a
third message be conveyed?
We'd need another light, downstairs,
say. Then we could send three messages|four
messages, in fact.
Yes, Two *bits” can represent four
different numbers, can’t they. We've seen
them written out:

voice of

0
1
0
1
representing 0, I, 2, 3 respectively, in bi-
nary notation.
B We've counted up to fifteen (sixteen
numbers, including zero) with FOUR BITS,
in the binary counter chip.
(another) and used gates to convert it to
denary.
Yes, so you can appreciate the need to
use several bits (at least four) in, for ex-
ample, a calculator unit.

We've even written them in hex code!

OK. So now, let’s think of four bis-
tables linked, not necessarily as a counter,
but just as a “register” of four bits. The
right-hand bit will be the *“units” bit, the
next on its left the “twos”, next the “fours”
and finally the “eights” bit, often referred
to as the “‘most significant bit” (MSB). The
right-hand one is the. . . .7
LSB/"least significant bit"’

—_—— O

Exercise 12
Handling the data

We saw a four-bit counter in action,
remember? The kind we used was an
“asynchronous™ counter, also called a
“ripple-through™ counter, because each
stage triggers the next one in turn.

We should be aware that sometimes
a “synchronous” counter is preferable.
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Fig. 8.4. Synchronous 4-bit counter using two 7476 and % 7408. A, B, C and
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Fig. 8.5. Shift register. It could be reversed by crossing the links between Q, O
and J, K. Note how a single SET signal can be shifted along on each clock
pulse. It could be extended, or looped back into a “ring”’
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Fig. 8.6. Data latch using 7476. Note inverters (7404) linking J and K inputs.
Clock pulse causes values on DATA lines to be stored on QA and QB. (The

7475 chip is a “ready made” 4-bit latch).

That’s one in which each bistable is trig-
gered by a common clock pulse, so they
change (those whose turn it is) all at the
same moment. For those of you who'd like
to build a synchronous counter using 7476
chips, here’s a circuit: (Fig. 8.4)

It uses gates 1o do the dividing by two.

| Another useful circuit is a ‘“‘shift
register”, in which a bit can be, as the name
implies, “shifted” along the register from
one end to the other (Fig. 8.5).

J What's the point?

(others) it multiplies
divides|or by four/or eight
Exactly. And it has useful control ap-
plications, too.

Another register I'd like you to look at
is called a *‘latch™. It’s important for its
ability to catch and store binary numbers
(data) (Fig. 8.6).

As a memory store?

Indeed. As you know, memory cir-
cuits abound in microprocessor applica-
tions. Let’s now look at what sort of

by twojor
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circuits (we needn’t draw them in detail) a
microprocessor might contain. Some of
them may be in adjacent chips, but a
typical microprocessor will have:

- an ARITHMETIC and LOGIC unit
(ALU), which can add or subtract
binary numbers, and perform the
AND, OR and NOT functions, with
others, such as shifting up or down

~ A number of storage REGISTERS,
for temporary holding of working
data, and COUNTERS, to keep
track of events.

— Additional control GATES and
BISTABLES, to direct incoming
signals to the right areas, and to
send out the appropriate data when
needed.

We'll be more specific when we decide
which type to use for our initial exercises.
How can a micro add and
subtract/multiply/divide?

We’ll spend a few minutes assuring our-
selves that it can be done, if you like, by

building and testing a binary adder (let’s
have no cracks about snakes!)

Exercise 13
ione and one
makes...?”

This is really another exercise in logic
design. First we must consider what in-
puts we have, and what outputs they must
produce, so let’s do some addition “sums™.
There are only a few possibilities, in binary,
right?

Four?[six?[eight?

Any advance....

We only need to add two numbers, then

two more, and so on/but what if there's “‘one
tocarry”?
Well done. It seems reasonable to con-
sider two numbers, but also a “carry” from
one column to the next (if it helps some
of you, try some ordinary “denary” sums
first)

Think of a couple of multi-digit numbers:

XXX
XXXXX

Any X can, of course,bcaQora l.

As usual, we start adding at the right-
hand column, so what possibilities will we
need to deal with?

Two noughts, two ones, or one of
eachthere are four cases, but two of them
will give the same result.

il You've got it. Let’s write them down:

Case 1 Case 2 Cae 3(and 4)
0 1 01
0 1 10
0 2 I

Hello, what have I done in Case 2?
B You can’t write 2 in binary/you have to
put down 0, with 1 to CARRY.
There it is, we need TWO outputs, a
SUM and a CARRY, so our “box” will
look like this (Fig. 8.7). And we can write a
Truth Table for it, and consider what gates
we could use to build this “half adder”
circuit. Try to work it out yourself before
looking at my suggestion (Fig. 8.8).
B Why a “half adder"’?
B8 Because we'll find we need an extra
input to make a “Full Adder” when we
deal with our second (and later) columns.
Anyone explain why?

A s
% S sum FoR
" coL 1
INPUTS 2
N COL 1 .
8 € caRrmy
{ON 10 COL.2}

TRUTH TABLE
FOR HALF ACDER

B | A ) c

4 - o &
- o - o

0
1
1
(0]

- o 0o o

Fig. 8.7 Half-adder inputs and outputs.
Note how C requires just an AND gate,
S an “exclusive-OR " arrangement.
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NOTE-S IS IFA AND NOT B ARE 1, OR if NOT A AND
B ARE 1
C IS 1 ONLY WHEN BOTH A AND B ARE 1

Fig. 8.8. Possible half-adder circuit.

(after thought) To deal with the “carry”’
signal.
Spot on. When we add the next two
digits, we'll also have to add in the carry
from the first (right hand) column, and this
will happen for every column except the
first.

So we need one half adder and a number
of full adders in an adding circuit.
Yes. Can you design a full adder now?
It'll have three inputs and two outputs
(Fig. 8.9).
(eventually) How about this (Fig.
8.10)?/and its Truth Table, too.
Good. I see some of you have used
different gates to achieve the same result.
Fine. Now we’d better move on.
What about subtraction/multiplication,
etc.?
Well, they can all be built around adder
circuits, with counters and some more logic
thrown in. For example, the process of
multiplication is really repeated addition,
so a register could be used to hold one
number, then the other number added to
itself once, (and the register counts down
ONE), then again, and again, until the reg-
ister is zero, at which stage the addition will

 —
‘X 016IT == %
VALUES ”
e C0 4 1
CARRY s CARRY ON 10
SIGNAL Wi NEXT COL.
TRUTH TABLE
cn| B | A ST Cn+1
ocfofo}] o
e e + —. 4.
olofj1]1]o0 - %
e 1 i
olvjofr ] o »*
0 1 |1 0] v -ua-e "
e ol gl
| o o{ ' T 0 -aems *
——— s
1 0 1 0 1 coocscont
1 1]0 1 P i
1 1 t EEES
THESE ROWS GIVE S:1 —J
THESE GIVE Cn+13s 1

Fig. 8.9. Extra (carry) inputs included,
from previous column.
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Fig. 810. Possible circuit for full adder (refer to Truth Table in Fig.
89) The S=1_rows give these AND terms (with OR relating each
term). C,.BA+C,BA+C,BA+C,BA The C,+1=1 rows give: C,.B.A. +

.C,.BA+C,BA+C, B.A.

have been done enough times to give the
result of multiplying the two original num-
bers together. It sounds tedious, but the
logic circuits can do it extremely quickly, as
we've seen.
We'd need comparator circuits, too, to
check when the counter reaches zero.
Quite, and they can also compare any
two numbers. If you want to, you can (in
your own time) build up comparators and
other useful circuits using gates, but, of
course...?

(chorus) There are chips to do it for us.

Indeed there are. Perhaps you’d be bet-
ter occupied in getting to know some of
them by testing them in your breadboard,
and trying to assemble your own ‘‘com-
puter” circuits.

We really must press on with a look at
the micro, which is really an assembly of
these fascinating circuits in itself. However,
I shall just mention subtraction, which one
of you wondered about.

We could design a “'subtractor’’ like we
did for the adder circuits.

You could, but it may be possible to use
the adders themselves, by making use of a
mathematical *“‘trick.”

The trick is, firstly, to ‘“‘complement”
(invert) each digit in the number to be
SUBTRACTED, then ADD it to the
original number. Add an extra 1 (in the
*‘units” column), and ignore any final carry
which may “spill over” from the left-hand
column,

An example will help. Let’s subtract five
from eleven, say, in binary, of course:

11 becomes 1011

5 becomes 0101

) The 11 would be B in hex, wouldn't it?
E it would, as a matter of fact, but we’ll
stick to our binary for now. Now to do our
sum. The 11 stays as it is, and we invert
each digit of the 5:

1011
1010

Adding, we get 10101

Now, we add another 1, to get 10110, and
knock out the initial 1, giving 0110, which
is denary 6. OK?

So, by using some extra inverters, our
ADDER circuit can also be made to SUB-
TRACT. In fact, you could build a com-

plete computer now from the various gates
and flip-flop circuits you’ve already tried
out. But a microprocessor does it all, any-
way.

It's good to understand a little of what'’s
inside it, however. There must be many gates
elc.

Tens, even hundreds, of thousands. The
story goes that it came about as a result
of a request from a Japanese manufacturer
to an American i.c. supplier for a series of
chips for a range of calculators.

It was realised that a single chip might be
possible which could fulfil all the required
functions if it were designed to respond
to extra control signals. Hence the micro-
processor, at first with a four-bit capacity,
later with eight. This was over twenty years
ago, so the micro is about as old as some of
you.

Can we plug a micro into our bread-
board?

You could, and there are specially wide-
gapped boards just for such very large scale
integrated circuits (VLSI).

However, you would need many other
chips to enable you to do anything useful
with most micros, but it’s just what a cir-
cuit designer has to do, as you may im-
agine. In the early days, firms who adver-
tised micros in journals like this one soon
found that they had to print a sort of
“health warning” advising customers not
to purchase a micro unless they knew how
to drive it!

Fortunately there are available a num-
ber of *“‘development systems’ which can
be used to investigate the behaviour of
a microprocessor together with a suitable
family of **support” chips (some of which,
as we shall see, are almost as complex as
the micro itself).

Can we build such a system?

The answer, again, is that you
COULD, but it would be tedious, and
might only appeal to a very dedicated
enthusiast. Some are made by the chip
makers themselves, others by specialist
suppliers for education and training. We
shall look at some typical systems.

Is a home computer such a system?

In some ways, yes, but it may not have
adequate means of linking it to our sen-
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sors and drivers, but we’ll include some
exercises using such a computer later on.
Now we should consider briefly some typi-
cal microprocessors we might meet.

For our control purposes, we don’t need
a very large number of bits, and the
popular and inexpensive eight-bit micros
are fine. In fact, there are, in industrial
use, specialised four-bit and even *“‘one-
bit” chips available. Designing a new
MmiCroprocessor is, as you may imagine,
a major and expensive development.
Inovertheless, several have been launched,
and a number have survived for many
years.

Probably the most familiar and widely-
used eight-bit chip is the Z80, derived from
an earlier winner, the 8080. Another well-
tried design is the 6800 micro, followed by
the popular 6500 series, which we shall
study more closely, because it had many
features which make it particularly suitable
for our purposes.

Some of you may have met, too, a few
other types such as the 1802, or SC/MP
(called “scamp” by some!). Each has its
own attraction, but, unfortunately, the
details of the individual designs make
it impossible to do more than mention
general similarities, and we must settle on
one unit for a detailed understanding, if we
are to make reasonably quick progress.

I've heard of all those/l have a Z80 in
my home computer/I have a 6502, I think.
Good. Both these chips are extremely
and deservedly popular, and hence are
available at very reasonable cost.

Will we have to programme them?

Yes. Every microprocessor has to be
programmed. It is designed to carry out
small, simple instructions very quickly and
in strict sequence, as you probably know.
That’s why we need memory circuits to
store the necessary data and instructions.
We'll still need our sensors and output
circuits, won't we, to connect to the ‘real”
world.

Sure we will, so keep the motor and
light cell units handy, and the “de-
bounced” pulse and clock generators.

Will our five-volt signals be OK?

Yes, the micro circuits are all designed
to accept these “TTL-compatible” signal
levels. We need to take extra care, however,
not to allow excessive voltages to reach our
microprocessor system simply because the
chips, though very good value indeed, are
somewhat more costly than the small i.c.s
we’ve used up to now!

B Can we make the micro control our
model lift?

I hope so, for that’s the idea. It will
enable us to make a convenient com-
parison between direct logic control and
microprocessor control, since the same
sensors ought to be suitable in both cases.

Let’s now prepare the ground for look-
ing in detail at our microprocessor system.
We've talked a great deal about the need
for memory storage circuits, so a practical
exercise in the behaviour of a memory store
may be welcome.

Isn’t it just the latch we looked at ear-
lier?

On the whole, yes, but we can go on to
consider how to identify a particular part
of a memory store, among other things.
We'll start with a suitable chip, the 7475
4-bit latch which, as you say, we looked at
earlier. Remember, it will only change state
to correspond to an input signal if the
ENABLE input is at logic 0. Note too that
there are two separate enable lines, one for
each pair of bistables.
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Exercise 13
What’s your

address.

Set up the 7475 in your breadboard with
an output indicator linked to each Q out-
put (Fig. 8.11) and a switched input to each
D (data) pin. You’ll also need to be able
to switch or plug the enable pins to either
logic 0 or logic 1.

Check again that each bistable will store
{on Q) the value on its data pin ONLY if it
is enabled.

Now we’ll re-arrange the *“‘memory” to
give just TWO units, each of two bits, and
allow ourselves only two data lines (up to
now we’ve used four). This means that we
use two-bit numbers only as data.

Sounds like something in a Western film!
You know what I mean. The point is
that we must now “tell” the chip whether
we wish to store a particular data value
in the left or right half location. We can
choose.
B} We need a gate or twojand an extra sig-
nal.
Just so. Let’s see if we can draw a
possible circuit (Fig. 8.12). You'd better try
it to confirm that we can now store our
two bits of DATA in either of two LOCA-
TIONS. Right?
B Or lefi!
Clever. ... Now the extra signal can be
used to *“label” the two locations, 0 or 1.
Is this what we mean by a memory “Ad-
dress?
It is. Our *“addresses™ here are 0 or 1.
That’s all. So, make sure. The ADDRESS
is a number which identifies a particular
LOCATION in the memory store. This
location can hold DATA, which is also a
number. OK
So every location in a memory address
will have two numbers associated with it/its
ADDRESS, and the DATA it may hold?
Couldn’t have put it better. Some of
you may wish to go through this exercise

DATA SELECT
{ADDRESS TYPE] INPUT
r——
( A 8 c
7
5 THIS 3-BIT NUMBER
DETERMINES WHICH
T ) OF THE DATA INPUT
¢ ——— LINES IS ACTIVE
| i.e.LINKED T0 Q.
vec
6 ALTERNATIVE DATA
INPUT LINES {ONLY ONE < ) 74151
CAN BE SELECTED AT
A TIME).
PIN 1 GND
1 1
 po— | b cHip EnaBLE (LOBIC 01
e — 1) ]
3 b e e (T OUTPUT IF NEEDED)
———l
0 DUTUT Q)

Fig. 8.14. A useful chip for sensing any one of eight inputs e.g. if A and C are at
logic 0 and B at logic 1, then Q will follow input (010) i.e. line 2.

again and see how to change the data in
either or both of the addresses. Make sure
before you leave it.

Notice that the SAME data is sent to
both locations, but the “address” signal
selects which (if either) accepts it into store.
A similar arrangement could be used to
“read” the data value from one only of a
number of locations.

A real computer memory store would be
much bigger and have more addresses?

Rl Sure. In the system we shall use, each
location will be eight bits wide (to match
the micro), and there will be many
thousands of them available. But each will
have its own address, and will of course
contain its own data.

How could we distinguish several ad-
dresses. Wouldn't we need more address sig-
nal lines

Indeed we would, as we'll see. You

could use gates to select the various ad-
dresses. If you wish, you could experiment
with selector circuits such as these (Fig.
8.13). Of course, yet again there are selec-
tor chips available, and they can have uses
in control systems, too (Fig. 8.14). Try to
find time to familiarise yourselves with
some of them on the breadboard, using
either indicators or even motors and sen-
Sors.

There are so many TTL and other logic
chips that we can’t possibly mention them
all' But they can be fun as well as useful.
For example, a long shift register driven by
a medium-speed clock, can, with suitable
drivers, produce flashing or moving light
displays, and musicians could use binary
dividers to lower the pitch of a note by one
or more octaves.

Our next task, though, will be to study
the 6502 microprocessor in action.

MARKET PLACE

FOR SALE ex. equip. tordidal transformer
12-0-12V. 120VA. 5A bridge and 22,000uF
electrolytic all for £20 p&p inctusive. Paul
Brown, 48 Lanndale Lawns, Springfield,
Dublin 24, Eire.

FOR SALE Spectrum service manual Issue
2-Issue 6. New condition £14 includes
postage. R. Garas, 147 Seaforth Avenue, New
Malden, Surrey KT3 6JW.

EVERYDAY ELECTRONICS 1982-1988.
Sell yearly lots only £15 each lot, includes
postage. Derbyshire (0332) 862378.

STEREO CASSETTE Ferguson 3280K.
Dolby system VU meters. Good cond. low
sound hence £10. Tel: 081-647 2633.

FOR SALE Cinerex 8mm dual sound projec-
tors. New boxed £65 or exchange for Com-
modore 64 Vic-20. David Wood, 17 Boydon
Close, Ettingshall, Wolverhampton WV2 2NE.
WANTED old broken computers for college
student. Will pay up to £20 including postage.
Tel Shaun (0525) 319571

OSCILLOSCOPE for sale. Lerkakit type with
all manuals etc. would suit beginner. Any
reasonable offer. Tel: (0373) 826454 eve-
nings.

HANDHELD 22Mc/s AM BC RX. Will accept
mini 160 mtrs. receiver of Vibroplex automatic
keyer or similar. No callers please. Gebbs, 10
Woodcote Place, Norwood, London DE27
HAS ANYONE managed to get a Greenweld
Aderhoff Dictaphone to work? If so please
contact me. Keith Twamley, 25 Davena Drive,
Weoley Castle, Birmingham B29 5UL. Tel:
021-426 4471
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WANTED for Spectrum S1A-1 interface
adaptor board, TIF1 transceiver interface CB
convertors. Tel Richard (Abingdon) (0235)
529005.

CAN ANYONE SUPPLY tie-clip mic’'s 1.5
metre cable. Will buy several if right price. Tel:
(0884) 257040.

FLUKE digital meter £50. Avo 8 £110. Clamp
meter £16. HV probe £16. Tel: 081-554 2913
6-8 p.m.

COMMUNICATIONS RECEIVER B40D
0.64-30MHz. AM/CW/SSB 240V. £60.
70cms beams 21 ELE £20. 12 ELE X Crossed
£16. Tel: (0562) 743253.

BARGAIN TRS 80 Level Il comp, monitor,
interface, manuals also Dragon 32 with 1/0
interface with manuals £80 o.n.0. W. Daley,
071-582 7839.

CROTECH 3132 dual trace 20MHz ‘scope
with X10 probe and leads. Hardly used £220
o.n.0. Tel: (040377) 545.

SOLDER 2%kg reel 18 s.w.g. 60/40 Ersin
Multicore £25. Tel: (0908) 502425.
WANTED: solar panels, any condition, for
my garden light project. Please ring Bob on
Woking (0483) 7565463 evenings.

WANTED Power supply (2 pin variety) and
cassette recorder for VIC20. Must be fairly
cheap! Matthew Aldridge, 2A West End Road,
Silsoe, Beds. MK45 4DU. Tel: (0525) 60743.
WANTED BM81LS95N, DMB81LS96N, two
F2102LIPC RAM chips, 4116 DRAM chip.
P. A. Murphy, 72 Southview Road, Carlton,
Notts NG4 3QL. Tel: (0602) 873793.

BBC MODEL B with or without extras
wanted by student. Will pay £130 max. No
rubbish please. Colin O’Regan, 66 Meadow
Grove, Black Rock, Ireland.

BEGINNER to electronics requires com-

ponents for nothing or a smali price. Will pay
for p&p. 109 Shenley Road, Bletchley, Milton
Keynes MK3 7AS.

SWAP YAESU FDRX400 SW RX or Advance
0OS1000A DB scope, or Yamaha DSR100 for
Amstrad 8512. Lancs (0744) 27067.
PENFRIEND University student looking for
penfriends in the field of electronics, com-
puter and communication. Reza Haseli, P.O.
Box 336/71645, Shiraz 71645, I.R. Iran.
ADVANCE 0S1000 twin trace Oscilloscope
complete with probes, manual, very good
condition. Bargain at £175.00. A. S. Davy,
Springclover, Crestlands Corner, Alresford, Es-
sex CO7 8AF.

SUMA VOX75 voice activated transmitter —
advertised in EE has been assembled and is
working well £15. John Gold, 35 Cavendish
Place, Jesmond, Newcastle-upon-Tyne NE2
2NE

WANTED, Leak valve preamp, power amp
and pick-up. Garrard 301. Wharfdale corner
speaker and cabinet (0745) 825036.
CIRCUIT please for 2nd parallel hand held
r/control computer keyboard hard wired (have
neck disability) DDS 081-550 7708
WANTED i.c. TDA1050 to complete a project.
Price to L. Myers, 70A Lawford Road, London
N1 5BL.

FOR SALE. EE Nov. 71 to Dec. 82. PW May
66 to Dec. 84. HE Nov. 78 to Dec. 82.
Haywards Heath 416603

WANTED Bearcat 220 switch pad for freq.
control. Tel: (0642) 678869.

WANTED information on Mazda
valves: EGC83/12AX7, ECL86/6GW8 and
EM87/6HUG6. Please write: N. A. Barnes, 30
Water Royd Crescent, Mirfield, West Yorkshire
WF14 9SY
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by Mike Tooley 8a

N LAST month’s instalment of “On Spec”

we introduced the Spectrum Music
Group and took a first look at MGT's
SAM Coupé *“Communications Interface”.
This month (in an effort to tempt readers to
return to their soldering irons!) we present
the first in a series of interface projects for
the SAM Coupé. This project takes the
form of an 8-Channel Analogue to Digital
Converter (ADC).

SAM ADC

Regular readers may recall that 1 des-
cribed the construction of an eight chan-
nel ADC for the Spectrum in Everyday
Electronics for December 1986. This inter-
face was based on a 7581 ADC chip and
used just three other devices to provide a
total of eight analogue input channels.

| AINIO)  AINI7)  BOFS
i R R R R
| VRer ——
',
2R 2R R R R
SUMMING
1 1 : (] POINT
| 1 i ] [}
1 1
. ; ) e r ! 2 . 3
1 : R ) ] !
! L ! 1} | i A X
tusp | i jL58 ( 1
log7 '0B6 1085 DBO t 1
[} COMPARATOR
SUCCESSIVE 1
APPROXIMATION REGISTER y
| COgTROL
| LOGIC
| ) AGKO «
Fig. 3. Simplified internal circuit for the DAC.
Judging from the correspondence 28-pin DIL package, the pin connections

received, this simple interface attracted a
good deal of interest from readers, many of
whom reported excellent results when using
it. With this in mind, I recently set about
re-designing the unit for use with the SAM
Coupé.

THE 7581

The 7581 (employed in our original
8-Channel Analogue interface) provides a
simple solution to the need for a multi-
channel analogue input capability. The
chip is microprocessor compatible and
incorporates its own internal 8x8 dual port
memory buffers which are used to store the
results of conversions on each channel until
they are ready to be read by the
MiCTOProcessor.

The simplified internal arrangement of
the 7581 is shown in Fig. 1. The device
contains a single 8-bit DAC and the eight
analogue inputs are multiplexed before
application to the internal ADC arrange-
ment which employs successive approxima-
tion techniques. The 7581 is housed in a
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R
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AN 3 e MUX
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SUCCESS!VE
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. REGISTER
INTERFACE AND ADDRESS
CONTROL LOGIC LATCHES
43 e rl ‘ -
o =) 0——‘-—“—( (om(7) u)-‘—-
& DGND cLK §TAT ALE A0 A1 A2
(EEzeTo)
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for which are shown in Fig. 2.

The 7581 DAC is based on a conven-
tional R-2R ladder network, as shown
in Fig. 3. In sophisticated circuits, com-
parator offset may be trimmed out by
means of the bipolar offset input (Bogs)-

Conversion of a single channel takes 80

‘clock periods with a complete scan through

all eight channels taking 640 clock cycles.
With the IMHz clock used in this latest
interface circuit, conversion time for one
channel amounts to 8us whilst a complete
scan of all eight channels requires 0.64ms.

When channel conversion is complete, the
successive approximation register’'s con-
tents are transferred into the appropriate
internal dual port RAM location. The
contents of this RAM can later be ex-
amined by placing the appropriate binary
address pattern on the address latch select
lines (A0, Al, and A2) whilst, at the same
time, taking the CSline low.

To ensure that memory updates only
occur when the host microcomputer is not
addressing the converter’s memory, auto-
matic interleaved direct memory access
(DMA) s provided by on-chip logic.

Fig. 1. Internal arrangement for the 7581.

Fig. 2. Pin connections for the 7581.
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8-CHANNEL
ANALOGUE-TO-DIGITAL
CONVERTER

The complete circuit of a 7581-based
SAM Coupé 8-Channel ADC is shown in
Fig. 4. Address decoding for the CS line is
provided by IC2 and IC3. This arrange-
ment ensures that the output of the 7581 is
only placed on the data bus when address
lines A3 to A6 are all high with A7 and
both RD and IORQ simultaneously low.

The remaining three address lines (A0 to
A2) are taken to the 7581°s address latch
select inputs (where they are used to select
individual analogue channels). This ad-
dress assignment of the ADC is shown in
Table. 1.

A simple Schmitt oscillator, with buffered
output, is formed by IC2f and IC2e. This
configuration provides a square wave clock
input to the 7581 at a frequency of approxi-
mately 1 MHz (the precise frequency of this

timer) and associated components which
form an astable oscillator. This arrange-
ment produces a square wave output at
approximately 7.25kHz which is fed to a
voltage doubler arrangement provided by
diodes D2 and D3.

The negative rectified output is filtered
and then applied to a potential divider
arrangement in order to produce a clean
voltage reference of 2.55V at pin-10 of ICI.
Note that 2.55V is chosen as the reference
voltage (rather than the more usual 10V
which was employed within our earlier
Spectrum interface) in order to make the
circuit operate in discrete steps of 10mV.
This helps keep the software straightfor-
ward!

CONSTRUCTION

The eight channel ADC is assembled
on a piece of stripboard measuring ap-
proximately 90mm x 90mm. The precise
dimensions of the board are unimportant
provided that it has a minimum of 32

Resistors
R1 220
R2,R12 470 (2 off)
R3-R10,R13 1k (9 off)
R11,R14 10k (2 off)
All 0.25W 5% carbon
See
TALK
Page 468
Capacitors
C1,C8 47up.c.b.elec. 16V (2 off)
G2 100n polyester
€8 1n5 polystyrene

C410C6 10u p.c.b. elec 16V (3 off)
Cc7 10n polyester

Semiconductors

signal is unimportant). copper tracks. D1 redlitel
The negative reference voltage required The DIN 41612 indirect edge connector D2. D3 OA91 gérmanium signal
by the 7581 is provided by IC4 (a 555 (a plug type with rows a and c) should be ’ diode (2 off)
5 IC1 7581 8-bit 8-ch 1ADC
Table.1: Address assignment for the SAM 1C2 74LS14 gch,,‘:}na,’J:;’ ivaner
Coupé 8-Channel ADC ic3 74LS30 8-input NAND gate
1C4 555 timer
Channel No. Address
(binary) (decimal) (hex.) Miscellaneous
Low-profile d.i.l. sockets, 8-pin,
1 01111000 120 78 14-pin, 28-pin; 10-way 0.1in pitch p.c.b.
2 01111001 w2 79 mounting input socket; stripboard, 0.1in
3 01111010 122 TFA matrix (with 32-tracks) measuring
4 01111011 123 78 approx. 90mm x 90mm; 64‘way indirect
5 01111100 124 7C edge plug DIN 41612 (with rows gand ¢
6 01111101 125 70 (e.g. RS stock code 468-119)
7/ 01111110 126 7€ Fig. 4. Complete
circuit of the SAM Approx cost £
8 01111111 127 L3 ggucpé 8-channel guidance only 2 0
{ +5v (10¢) . f
1c2 ¢ 163 220
PIN 14 c1 c2

L7n 100n

R15
Ik
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1
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AL (154 ) e 10

20 18 RI-R10
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02 {9C ) m— 28 Z AAN )5 CHANNEL 3
D3 (13C J——— 5 U —AAN L0 CHANNEL & ANSA.:.(I)GUE
s
DL (14C H— :1 IC1 z — A\ =0 CHANNEL 5 [ " puTs
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Table. 2:

Individual pin assignments for the SAM Coupé expansion connector

Pin Signal Pin Signal Pin Signal Pin Signal

1A DBDIR 1C IORQ 17A A6 17C Al4

2A RD 2C MREQ 18A A7 18C A13

3A WR 3C HALT 19A A8 19C A12

4A BUSAK 4C NM1 20A A9 20C Al1

5A WAIT 5C INT 21A A10 2NE DISC 2

6A BUSREQ 66 D1 22A MSEINT 22C ROMCS

7A RESET 7C DO 23A XMEM 23C EARMIC

8A CMI 8C D7 24A 8MH:z 24C DISC1

9A REFRESH aC D2 25A RED 1 25C PRINT
10A ov 10C + 5V 26A GREEN 1 26C BLUE 1
11A AO 11C D6 27A CSYNC 27.C ROMCSR
12A A1l 12¢ D5 28A SPEN 28C AUDIO RIGHT O/P
13A A2 13C D3 29A BLUEO 2oC AUDIO LEFT O/P
14A A3 14C D4 30A REDO 30C COMP. VIDEO
15A A4 15C CPU CLK 31A BRIGHT 31C GREEN O

16A A5 16C A15 32A +5V 32C ov

Note that Row A is at the bottom and Row Cis at the top. Pin 1 is at the left and pin 32 is at the right (see Fig. 6).

— -~ =

Fig. 5. Mounting the 64-way indirect edge plug.

fitted to the extreme edge of the board. The
board will fit flush to the base of the con-
nector as shown in Fig. S. The pin number-
ing for the Coupé’s expansion bus is shown
in Fig. 6 whilst the individual pin assign-
ments are given in Table. 2.

Component layout is generally uncritical
though some economies can be made by
carefully planning the layout in advance of
mounting the components and i.c. sockets.
Readers are advised to carry out this exer-
cise on paper first!

In any event, great care must be taken to
ensure that all unwanted tracks are cut
(including, in particular, those which link
the upper and lower sides of the 28-way
connector). A purpose designed ‘‘spot-
face™ cutter is ideal for this purpose, or if

such a tool is not obtainable, a small sharp
drill bit may be used. Links on the under-
side of the board should make use of
appropriate lengths of miniature insulated
wire (of the type normally used for wire
wrapping).

When the stripboard wiring has been
completed, the intergrated circuits should
be inserted into their respective sockets
(taking care to ensure correct orientation
of each device) and the entire board should
be very carefully checked before attempt-
ing to connect it to the SAM Coupé.

The Sam Coupé should always be
disconnected from its supply before either
connecting or disconnecting any interface
module. If all is well, when power is
re-applied, the normal copyright message

()

nowc ic 1eF az¢
— — )

€24 1C3 1€ =] ROWNG g

sK1 o _ROW A — g

g | 4] i BOTTOM e

Fig. 6. Pin numbering for the SAM Coupé expansion connector.

should appear. If not, disconnect the
power, remove the interface and check
again!

Next Month: We shall describe the proce-
dure for adjusting and testing the ADC
and will describe some basic applications
for the interface (together with software
routines). For good measure, we shall also
attempt to dispell some of the mystery
which surrounds the Spectrum BASIC’s
logical operators.

In the meantime, if you have any
problems, queries or suggestions for inclu-
sion in On Spec, please don’t hesitate to
drop me a line: Mike Tooley, Faculty of
Technology, Brooklands College, Heath
Road, Weybridge, Surrey, KT13 8TT.
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INTRUDER WATCH

While various frequency bands are
designated for amateur use on an
“exclusive” basis they often suffer from
interference caused by transmissions
from non-amateurs. Some of these illegal
transmissions are deliberate, some are
unintentional.

The International Amateur Radio
Union Monitoring System, formerly
known as “Intruder Watch”. Deals with
this problem under the leadership of an
International IARUMS co-ordinator who
has access to the International Frequency
Registration Board (IFRB) through the
IARU Council. Each IARU Region has a
Regional Co-ordinator and within the
Regions most national radio societies
have a National Co-ordinator.

The idea is that individual amateurs
hearing what they suspect to be an
intruder transmission should report
details, date, time, frequency, mode,
identification signals, etc. The National
Co-ordinator, after assessing these
reports, passes on details to his national
licensing authority with a request for
action. At the same time he reports to his
Regional Co-ordinator who passes on
appropriate details to the Co-ordinators
of the other two Regions enabling the
situation to be acted on world-wide if
necessary.

DIVERSE REPORTS

In the UK the RSGB Monitoring
System receives little publicity but in
other countries individual amateurs are
constantly urged to send in reports. In
Amateur Radio, journal of the Wireless
Institute of Australia, for instance, details
are published monthly of intruders as
diverse as taxi cab radio systems in
Hong Kong, CBers from Asia and
Indonesia, the Voice of America, the
Chinese Diplomatic Service, Thai fishing
boats, Russian broadcasts and Viet-
namese News Agency bulletins from
around the world.

On one occasion it was reported with
some glee that a Russian intruder in the
40m band had been compelled to move
frequency because of interference from
another Russian station which was
jamming an illegal station from another
country! It was a limited celebration
however as the frequency moved to was
also within the amateur band!

Even when identified it is not an easy
task to stop the offending transmissions.
Some stations operate with official bless-
ing and complaints or pressure via official
channels have no effect.

Nevertheless, the Australians reported
some notable successes when they
celebrated the 20th anniversary of their
Intruder Watch two years ago. These
included the removal of Australian
Defence Forces stations using obsolete
transmitters causing harmonic radiation;
the removal of French Polynesian R/T
services in the 40m band; the removal of
Chinese RTTY stations; and the removal
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of licensed amateurs working maritime
mobile and passing traffic on behalf of
commercial interests.

Every victory is hard won, requiring
hours, weeks or months of persistent
monitoring and reporting, with the solu-
tion often plagued by diplomatic and
political considerations. It is hard to
realise sometimes that amateur radio is
“just a hobby"'}

ESPERANTO AND THE AMATEUR

At the first Congress of the Interna-
tional Amateur Radio Union, in 1925,
Esperanto was recommended as a stan-
dard auxiliary language for radio tele-
phony, for translations from periodicals
and for use at Congresses. According to
“World at their Fingertips” (the History of
the RSGB), however, the Scandinavian
representatives “held out for English
claiming it to be the easiest to learn.”

In theory an international language like
Esperanto is ideal for amateur radio.
Despite what the Scandinavians said in
1925, it is claimed to be easier to learn
than any other language, having straigh-
forward grammar and construction with
no irregular features. Today, English
is the assumed common language of
amateur radio, but contacts with foreign
stations demonstrate that in many cases
what knowledge of the language they
have does little to advance the claim that
amateur radio breaks down barriers and
generates international friendship.

| am involved in publishing a small
international magazine concerned with
Morse telegraphy. | receive many letters
and articles from foreign subscribers who
have what would normally be termed a
"good command” of English but | of-
ten have to put a lot of work into
“Anglicising”” their contributions to make
for good reading and comprehension.
To my mind, despite the ever-increasing
amount of English being taught world-
wide, the need to use someone else’s
language is the greatest barrier to clear
understanding between individuals.

With this background | was interested
to learn recently about the activities of the
Internacia Ligo de Esperantistaj Radio
Amatoroj, the International League of
Esperantist Radio Amateurs, or ILERA.

NO INTERPRETERS!

Last year the International Esperanto
Congress was held in the UK, at
Brighton. 2,400 delegates attended from
54 countries - without the need for a
single interpreter!

ILERA set up a special event station,
GBOUKE, operated by one French, one
American, and three British Esperantists.
The station had 183 contacts during
which the operators took the opportunity
to explain to non-Esperantists the value
of their international language, and had
35 contacts overseas in Esperanto, in-
cluding one with the President of ILERA,
in Central Siberia, and one with ILERA's
Secretary, in Hungary.

IU
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The objectives of ILERA are to en-
courage the use of amateur radio by
existing Esperantists; to encourage radio
amateurs to learn and use Esperanto; to
organise nets and contests to keep mem-
bers in touch with each other. Also,
to establish a special event station at
each Esperanto congress; to standardise
Esperanto vocabulary of amateur radio
matters; and to publish a quarterly news
bulletin.

Esperanto was established in 1887 to
make it easier for people of different
countries to communicate with each
other. It is not intended to replace any
national language but to provide a simple
secondary language to overcome lan-
guage barriers. It seems an ideal medium
for an international fraternal activity like
amateur radio and a great opportunity
was lost when the fledgling IARU
decided against adopting itin 1925.

The following are a few ‘“‘standard”
phrases in Esperanto from the list pub-
lished by ILERA to help encourage more
use of the language on the amateur
bands. In pronunciation there is only one
sound to each letter, and emphasis is
always given to the next-to-last syllable
of a word.

CQ CQ CQ. Anyone in the Esperanto
net? /u ajn, iv ajn, iu a/n. Generala alvoko
en la esperanta reto?

My shack is a small room at the top of
the house. Mia kabano estas malgranda
cambro en la supro de la domo.

Thanks for the contact. Dankon pro la
kontakto.

| will QSL via the bureau. M/ sendos
konfirmkarton per la buro.

If you want to hear Esperanto being
spoken, listen to the French ILERA net on
7.066MHz at 0830 GMT, weekdays, or
the international net on 14.266MHz
around 1230 GMT on Sundays and
Mondays. For more information about
ILERA, contact Barry Foreman GOEXS,
10 Wilmington Close, Brighton BN1 8JE.

For those interested in learning
Esperanto there is a free introductory
postal course available from The
Esperanto Centre, 140 Holland Park
Avenue, London W11 4UF Tel:
071-727 7821.

NOVICE LICENCE IN 1991

The DTI published a final draft of the
proposed novice licence on 139th April.
Work is in hand to set up arrange-
ments for the training and examination of
potential licensees and it is hoped the
first licence will be issued in early 1991.

Applicants will be required to com-
plete a practical training course run by
the RSGB. There will be no minimum age
for licensees and it is envisaged that the
licence fee will be waived for those under
21.

Fees will be reviewed annually but it is
intended to keep them as low as possible.
I will provide more information on this
important new entry route into amateur
radio as soon as it becomes available.
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Constructional Project

RSN

THETESTER - -~ -

GEORGE HYLTON

A handy bench aid with many uses
Connect it to a circult and it makes
the circult oscillate.

but it does it well. Connect it to a

circuit and it makes that circuit
oscillate. Simple, but very useful. It
can help you to measure inductance,
capacitance and Q. It can provide r.f. or
a.f test signals. It can act as a selective
amplifier. After many years I still find new
uses for it.

Reduce to essentials The Tester is a box
containing a variable resistance R, (Fig. 1)
and equipped with input (X) terminals and
output terminals. In use, the component or
network under test is connected to X and
R, adjusted until the circuit just oscillates.
The effective resistance of the circuit can
then be read off the scale of R,.

THE TESTER performs only one trick,

X
o———n, .
CIRCUIT ouT

TEST 1
o

—

Fig. 1. Basic arrangement.

If, for example, you connect an un-
marked resistor to X and adjust for the
threshold of oscillation (indicated by listen-
ing with an earphone, for example), the
scale tells you what its resistance is. Not
very impressive? An ohmmeter does the job
more easily? True, but if instead of a
resistor a parallel-tuned LC circuit is con-
nected to X the same adjustment of R, tells
you its effective resistance at its resonant
frequency. You can't find that out with an
ohmmeter.

CALIBRATION

Even uncalibrated The Tester can do
some useful work, but it becomes more
versatile if R, is given a scale marked with
resistance values. These are the resistances
which when connected to X just allow the
circuit to oscillate at that setting of Ry.
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Calibration is child’s play. After an initial
“set infinity” adjustment (described later)
you connect an ordinary 10k resistor to X
(Fig. 2), set for the threshold of oscilla-
tion (with resistors this is at audio fre-
quency and can be detected with a high
impedance earphone at the output) and
mark the scale of R, “10k™. Now repeat
with 1k and 100k and you have the three
major calibration points. You can get some
intermediate points by using other resistor
values.

X
KNOWN Ry CRYSTAL
RESISTANCE EARPHONE

Fig. 2. Calibration method.

Since R, is a log. law potentiometer
its scale is nonlinear and may be quite
cramped in places, so there’s not much
point in aiming at fine graduations. The
minimal useful calibration is 300, 1k, 3k,
10k, 30k, 100k, 300k. If you have only E12
values you can use 330, 3k3, etc. This gives
a scale which is unconventional but quite
usable. (If you like, you can make 300
ohms by connecting 330 and 3k3 in paral-
lel, and 3k by paralleling 3k3 and 33k, and
so on.)

The lower limit of measurable resistance
depends on the gains of the transistors used
and on the supply voitage. With a voltage
at the low end of the usable range (6V to
20V) some units go down to 100 ohms,
some only to 150 ohms or 200 ohms. The
upper end goes to infinity, but as with
ohmmeters is very cramped and not very
readable above about 300k.

Ordinary five percent tolerance carbon
film resistors are quite accurate enough for
the calibration. If you ever want to make
precise measurements, use the resistance-
box substitution method described later.

INPUT
ARRANGEMENTS

The handiness of the circuit is enhanced
by providing some extra facilities at the
input (Fig. 3). Two pairs of input ter-
minals are connected to a changeover
switch (S1) which selects the operative pair.
This enables one circuit or component to
be compared with another and is useful for

matching and calibration work.

In its essential form The Tester works
properly only with circuits at X which are
resistances or which behave like resistances
at some frequency. If a purely reactive
element such as a capacitance or induc-
tance is connected to X, oscillation is still
obtainable, but the significance of the criti-
cal R, is no longer clear. It usually helps, in
such cases, to turn the reactance into
a tuned circuit by connecting a coil or
capacitor across it. This is done by S2.

A capacitance at X can now be resonated
with internal inductance standard L,, or an
inductance at X with internal capacitance
C,. Only one C; and L are shown in Fig. 3,
but of course you can usefully provide a
selection. At least one position of S2 must
be left free so that tests which do not re-
quire an internal shunt can still be made.

=0

Lo .
1
X, S & R,
NO-—T I &

Fig. 3 Input arrangements. S1 enables
one unknown (X) to be compared
with another. S2 places inductances or
capacitances across the input to assist
measurement.

HIGH
FREQUENCIES

As noted earlier, the oscillation is at a.f.
when X is a resistor. An earphone can then
be used to detect the onset of oscillation.
But when X is an LC circuit with a
resonant frequency above audio an ear-
piece is not usable. You need a high-
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frequency voltmeter, a good oscilloscope
or, failing these, a radio receiver.

When searching for an r.f. output with
a receiver an insulated wire from the
live output terminal, wrapped a few turns
round the whip aerial will inject plenty of
signal. A direct connection may deliver too
much and damage the receivers input tran-
sistor. Searching can be eased by initially
turning R, to zero resistance. This is the
condition for maximum oscillation and the
result, with most LC circuits, is to provoke
squegging (oscillation which turns itself on
and off at an audio frequency).

ARGER ¢
ViN Tout ‘
14 4
(a)
10ut
RX
-0
(b)

(c)

Fig. 4(a) Essential scheme, (b) feed-
back added, (c) basic oscillation cir-
cuit.

The resulting deeply-modulated signal,
rich in sidebands, is easy to find. Once
found you reset R, to give a pure signal,
detectable by the “mush” it produces in the
receiver. Whistles are also produced as The
Tester interacts with other signals.

HOWIT WORKS

In Fig. 4a, an input voltage is applied to a
*“black box’ which contains (among other
things) a variable resistance R,. The effect
of the other things is to make the black box
give out a current. The size of this current
is Vi/ R

In Fig. 4(b), an unknown resistance R,
is connected to the input. To create an in-
put voltage (Vy), the output current (/,,)
is fed back through R,. For V;, and I, to
exist the circuit must oscillate. Calculation
shows that oscillation just starts when R, is
marginally less than R

The essentials of the circuit in the black
box are shown at Fig. 4(c), with bias
and d.c. blocking components omitted for
clarity. Here TR1 is an emitter follower
with a voltage gain of |. Thus the signal
voltage at the emitter (V,) is the same as
Vin. This drives a current I, through R,.
(Thus I,=Vy/R).

Fig. 5. The Tester complete circuit. The last three transistors form a buffer amplifier.
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R
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A complete early prototype
model before final calibration and lettering.

This current is the input current to TR2,
a common-base amplifier with a current
gain of 1. Thus I, =1,, and 1,,,.R, = V,,.
The condition for oscillation is R,= R,, or
rather this is the borderline beyond which
any reduction in R,, however small. gives
oscillation

In practice, the gains for TR1 and TR2
are slightly less than I. but this is allowed
for in the calibration.

In the complete circuit (Fig. 5) the oscil-
lator part is followed by a buffer amplifier
which delivers an output signal at low im-
pedance. The Tester will oscillate at fre-
quencies up to about 30MHz, but its ac-
curacy falls off with rising frequency.

COMPONENTS

Resistors
R1 ™
R2, R3 100 (2 off) e
R4 1™ Se
R5 10k
R6 3M3
R7,R8 10k (2 off) TALK
Rg 330 Page 468

All 0.25W 5% carbon

Potentiometers
VR1 47k or 50k log
VR2 470k or 500k min. skeleton
preset, lin

Capacitors
C1to C4 100n polyester (C280)
(4 off)
C5 100p elect. 25V

Semiconductors
TR1, TR3
TR4, TR6 BC169C npn (4 off)
TR2 2N4289 pnp
D1 Zener diode, see text

Switches
S1 s.p. changeover
S2 s.p. wafer switch with three
or more ways (see text)

Miscellaneous

Metal case (see text); printed circuit
board available from EFF PCB Service.
code EE696; six terminals for input and
output connections; jack socket for
power input; knobs for $2, VR1; solder

tags, solder etc.

Approx cost

guidance only
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Fig. 6. Printed circuit design and component layout. i

Fig. 7. Mounting the potentiometér so
as to carry the p.c.b.

CUT TRACK

WIRE LINK

L & =1

Fig. 8. Track modifications for conven-
tional potentiometer mounting (viewed
from track-side).

All the components, including the p.c.b. are mounted on the lid of the case. The
lead from the solder tag goes to the “screening” connection lead.

CONSTRUCTION

A printed circuit helps to ensure
repeatable results and one has been
designed. The component layout and full
size copper foil master pattern is shown in
Fig. 6. This board is available from the EE
PCB Service, code EE 696.

Two points should be noted. First, the
layout is for transistors with a ‘*‘central
collector™ leadout arrangement. While in
principle any small high-gain general pur-
pose silicon transistors may be used the
leads of some types will have to be bent to
suit the layout. It helps if TRl and TR2
have roughly the same current gain (Hrg)
but close matching is not necessary.

Secondly, the layout envisages that the
log. law pot VRI is mounted on the
“wrong” side of the p.c.b.; ie. on the
copper side. The clamping nut then presses
the metal case to the copper to earth
it. Another unconventional but useful ar-
rangement (Fig. 7) is to solder the pot’s
case to the copper and run leads to the pads
as shown. The potentiometer then carries
the p.c.b. on its back and no other mount-
ing arrangements are needed.

If you don’t like this (or you must use a
p.c.b. mounting pot with no bush), the pot
can be placed on the component side of the
board in the conventional way. However,
the copper pattern then selects the wrong
pair of tags (B and C instead of A and B)
and this gives a “fierce” change of resis-
tance as the spindle is rotated.

To avoid this you can either bend the tags
clear of the copper and run leads from A
and B to the p.c.b., or solder the tags to
the board and make a minor change (Fig.
8) to the layout. You could also avoid the
problem by using a reverse log. pot, if you
can find one.

There are some spare pads to allow the
use of different styles of miniature preset
(VR2) and for the addition of a Zener
diode across the smoothing capacitor C5.

SETTING UP

After assembly, connect a d.c. supply in
the range 6V to 20V (the current drain is
modest and a battery may be used) and
monitor the output with a crystal (or high
impedance magnetic) earphone. With no
shunt across the input and VR2 max, a
ticking, buzz or whistle will be heard at
most positions of VR

Set VRI fully clockwise (maximum resis-
tance). Mark its scale with this end point of
travel. Adjust preset VR2 until the oscil-
lation just stops. Mark the point on the
scale of VR where it restarts as “infinity”.
You can now calibrate VR1 as described
earlier, using five percent (or better) resis-
tors, or a resistance box if you have ac-
cess to one. (The wirewound resistors in
some old boxes are significantly inductive,
especially the lower values. To prevent this
from upsetting accuracy, put a capacitance
of about 10n across the box, but remove
it when using more than 1k.) Note that
VR1 works *“backwards”; clockwise rota-
tion eventually prevents oscillation.

SCREENING

It is advisable to use a metal cabinet to
minimise hand effects and hum pickup. If
this is not possible and a plastic cabinet has
to be used, line it with metal foil or sheet,
connected to battery negative. A suggested
method can be seen in the photograph on
the next page.
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Screening panels mounted inside the plastic case and solder tags used to interlink
them together and form the “Earth” connection.

PRECISION
MEASUREMENTS

If a precise reading of the critical resis-
tance is needed, connect the circuit under
test to one pair of X terminals and an
accurate resistance box to the other. Set
VRI critical with the “unknown” circuit
selected by S1. Leave VRI at this setting
and use S| to substitute the resistance box.
Find a resistance which just gives oscilla-
tion. This is now the resistance (or effective
resistance) of the “‘unknown”

SELECTIVE
AMPLIFICATION

Connect an LC circuit tuned to the
wanted frequency (Fig. 9) across the input
(X). Feed a signal to it via a high resistance
or small capacitance. ‘Bringing VR1 near
the critical setting provides selectivity.

Note that the LC circuit can in prin-
ciple be sited inside an existent piece of
equipment. With LC circuits of low C this
may be impracticable because the input
capacitance of The Tester (about 40p) can
cause serious detuning.

EE2BLH0

Fig. 9. Selective circurt.

TUNEDCIRCUIT
DATA

If either L or C is known and the
resonant frequency is also known, the
effective resistance (“dynamic resistance”,
rd) as measured by VRI can be used to
obtain the Q of the LC circuit.

Q=R,1/(6.28.f.L)
or Q=R,1/(6.28.f.C)
If L and fare known, C is calculable:

C=25287/(L.f2)
If Cand f are known, L is calculable:

L=25287/(C.f?)
In the above calculations the following
sets of units are consistent:
Henries, Hertz, Ohms;
microhenries, megahertz, Ohms;
microfarads, Hertz, megohms;
picofarads, megahertz, megohms.
Once tried The Tester becomes an invalu-
able workshop aid. a
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...Beeb...Beeb...Beeb...Beel

... RTTY ... Computer Communications... RTTY...

N THE two previous “BEEB Micro” ar-

ticles we have considered the subjects
of Morse and RTTY tone decoding. This
month we will conclude out look at this
subject with some software to complete the
RTTY decoding set up.

The story so far has a filter type tone
decoder to decode the f.sk. (frequency
shift keying) signal into conventional serial
types, an opto-isolator and level shifter
circuit to couple this to a UART, with the
latter then decoding the received five bit
serial codes into corresponding five bit
bytes of parallel data. I suspect that the
term byte, which is generally taken to
mean 8 bits of data, is incorrect when we
are dealing with 5-bit chunks of data. A
“nibble”, which is four bits of data, would
seem more appropriate in a way, but in the
absence of a really concise term for these
five bit codes I will continue to refer to
them as bytes.

Clocking In

The basic way in which the UART is used
was described in the previous BEEB Micro
article. As UARTSs have been covered in
some detail in two or three BEEB Micro
articles over the past few years I will not
elaborate on their method of working on
this occasion.

The suggested method of interfacing
has the clock signal generated by the
computer’s timer/counters and output on
line PB7 of the user port. This has
the advantage of giving accurate and
repeatable results without the need for any
extra hardware, or any test equipment to
aid accurate clock frequency adjustment.

If you wish to use this equipment with
a computer other than the BBC micro,
and no similar facility is available, then a
simple R-C oscillator based on the indis-
pensable 555 timer device will do the job
quite well. However, you will need to have
access to a frequency counter in order to
permit the output frequency to be set with
good accuracy, or a lot of trial and error
will be called for.

The clock frequency must be at sixteen
times the required baud rate, which gives
the following frequencies for the popular
baud rates:

BAUDRATE  UART CLOCK
FREQ.
45.45 727.2Hz
50 800Hz
75 1200Hz
150 2500Hz
300 4800Hz

As these frequencies are all reasonably
low, they can be obtained with quite good
accuracy from the timer/counters. With
just five bits per byte an error of even a few
percent in the clock frequency would prob-
ably not produce malfunctions, and the
timer/counters can certainly produce much
better accuracy than this.

It 1s actually only timer 1 that is utilized
in this case, and the length of one output
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cycle is equal to 2 x (N + 2) microseconds,
where “N" is the value in timer 1. In the
current context, what we need to know is
that the timer value required for a given
output frequency. This can be calculated
by first dividing 1000000 by the required
output frequency (in hertz), then halving
this figure and deducting two.

This leaves a slight complication in that
the timer/counter is a sixteen bit type, but it
must be loaded using two 8-bit bytes. These
are the high byte (the eight most significant
bits) and the low byte (the eight least sig-
nificant bits). The total counter value is
equal to 256 times the number loaded into
the high byte, plus the number loaded into
the low byte.

It is not too difficult to calculate the two
numbers required for a given total value,
especially if you make use of the MOD and
DIV functions of BBC BASIC. However,
everything has already been worked out for
you, and is summarised in the table below.

BAUD TIMER HIGH LOW
RATE VALUE BYTE BYTE
4545 687 2 175
50 623 2 111
75 415 1 159
150 206 0 206
300 1665 0 102

The counter/timers are part of a 6522
VIA, and they are at addresses &FEG65
(high byte) and &FE64 (low byte). At least,
this is where the latch registers for this
timer/counter are situated, and it is these
that are used when setting the frequency of
a squarewave output on PB7.

The operating mode of timer 2 is
controlled by bits six and seven of the
Auxiliary control register which is at
address &FE6B. In order to set the mode
where a squarewave output is produced on
PB7 these bits must both be set high, which
is achieved by writing a value of 192
(decimal) to address & FE6B.

Handshake Monitoring

Monitoring the handshake output of the
UART is achieved using PBS, and this line
going high indicates that a fresh byte of
data is ready and waiting to be processed.
This bit is easily masked using the logic
AND function, giving a reading of 0 when
itis low, or 32 when it is high.

Alternatively, line CB1 can be used as
a high-to-low handshake input. However,
using PB6 is probably a more simple and
direct method.

The handshake output used to clear the
data received flag of the UART can be
either PB6 or CB2. CB2 cannot be used to
automatically provide a negative output
pulse each time the user port is read, as
its automatic mode only works on write
operations.

However, using a dummy write operation
to the user port represents an easy way of
producing the reset pulse, and is the one I
recommend. CB2’s mode is controlled by

bits five to seven of the peripheral control
register at address &FE6C. To set the auto-
matic output mode a value of 160 (decimal)
must be written to this register.

Finally, the data direction register for
port B must be set up for the right
combination of input and output lines.
With the suggested method of interfacing,
PBO to PBS are all inputs, PB6 is unused
and should therefore be left as an input,
and PB7 is used as an output to provide the
clock signal. This gives a value of 128 to be
written to the data direction register at
address &FE62.

However, setting timer 1 to the mode
where it provides a squarewave output on
PB7 also seems to set PB7 as an output
line. Consequently it is not essential to set
up the data direction register in this case.

Software

The accompanying program, Listing. 1,
enables the BBC micro plus the circuits fea-
tured in the past two BEEB Micro articles
to function as a simple RTTY receiving ter-
minal. This program is written on the as-
sumption that the data will be read from
the UART on PBO to PB4,

The handshake output will be monitored
by PBS, the clock signal is provided by
PB7, and CB2 is used to reset the UART’s
handshake output. A different method of
interfacing would almost certainly require
minor modifications to the program.

Lines 30 to 70 set up the 6522 VIA cor-
rectly, and the values written to the timers
at lines 60 to 70 are for a baud rate of
45.45. You can substitute values from the
table provided previously if operation at a
different baud rate is required.

The rest of the program is largely con-
cerned with reading in bytes of data, and
converting them from Baudot codes into
corresponding ASCII characters which are
then printed on the screen. I have not
tried it in practice, but presumably using
the standard Control-B method or the
appropriate operating system command
would result in everything being echoed to
the printer as well if desired.

The program has to deal with the slight
complication of the shift characters, and
moving between the two Baudot charac-
ter sets. You may sometimes find that the
wrong character set is being produced.

This can easily occur if you tune in to a
station in the middle of a message, or
if interference causes corruption of the
received data. You can shift manually
between character sets simply by pressing
the **S™ key. If you wish to clear the screen
and start afresh, press the “C” key.

InUse

The program and the hardware lack
any “frills”, but when used with a Yaesu
FRG-8800 receiver I obtained quite good
results. The main problem when using a
computer with a communications receiver
1s usually one of electrical noise produced
by the computer and monitor being picked
up by the receiver. This can provide very
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strong signals in some cases, blotting out
all but the strongest of transmissions.

Using the opto-isolator between the
receiver and the computer should help, by
eliminating any direct connection between
the two parts of the system. However, the
problem is mainly one of signals being
radiated by the computer equipment and
picked up by the aerial.
Using a short indoor aerial generally gives
very severe noise problems. A longer
outdoor type gives stronger reception of
RTTY stations, and seems to reduce noise
picked up from computer equipment.

The short wave bands contain countless
RTTY signals, but most of these are of no
great interest to the amateur radio en-

Listing. 1: RTTY Program

it el 540L=LEN (LOOKUP$ ( ROWS , COLS ) )
10REM RTTY PROGRAM 280DATA J,’ 550IF L>1 THEN LOOKUPS(ROWS,COLS)=FNCHAR(ROWS,COLS)
20REM 23/4/1990 290DATA N. 44 ik g
40?&4FE6C=160 310DATA C,: 580ENDPROC
503&FBGB:192 320DATA K.( 590
e 330DATA T,5 600DEF FNCHAR(ROW,COL) .
80‘&FEG 5 34g°ATA Z:?4 610V=VAL ( LOOKUPS (ROW, COL) ) ,
350DATA L,
90DIM LOOKUP$(32,2) 360DATA W,2 620CHARS=CHRS (V)
100PROCLOAD_DATA 370DATA H. 32 GagchARs
110CoL=1 380DATA Y,6 64
130PROCKED Jgoirh £.8 S60KS= INKEVS (0)
140ROW=FNGET_CODE(0) e S 670IF K$="s" OR K$="S" THEN COL=COL EOR 3
& 410DATA 0,9 s EEL 0
150PRINT LOOKUPS(ROW,COL):  420DATA B, ? 680IF K$="c" OR K$z="C" THEN CL
160UNTIL FALSE 430DATA G.& gggznopnoc
170END 440DATA 00,00
180DATA E, 3 A50DATA M, 46 ;;83555§:GBT"CODE(D)
;gggA$2 :0'10 ey RIS 730V%=?4FE60
2 0 470DATA V,59 3t
210DATA 32,32 480DATA 00,00 ;ggg::;lgoi\é% AND 32)¢>0
et e 760VX=VX AND 31
' 500DEF PROCLOAD_DATA ETX. Ay
Storor Roiect 101 EE st s
250DATA 13,13 520M0R COLAC1 10 2 7 %= =] 4
260DATA D, s = 530READ LOOKUPS$ (ROWS, COLS )  790=vx e

thusiast. In fact receiving some of these
stations could break copyright or other
laws.

The amateur bands are the only major
source of legitimate RTTY stations, and
the twenty metre band around 14.090MHz
is generally quite productive when this
band is open. The 80 metre band just below
3.6MHz is also worth investigating, but
these days seems to be a less prolific source
of RTTY signals than the 20 metre band.

Remember that the input signal to the
UART must be of the correct polarity if it
is to be decoded properly. If a strong signal
is obtained, but the reproduced characters
are gibberish, try switching to the inverted
signal.

Alternatively, change from u.s.b. to Ls.b.
(or vice versa, as appropriate), which also
has the effect of changing the polarity of
the output signal. If inverting the signal
does not have the desired effect, then the
problem is probably one of a baud rate or
shift frequency mismatch.

The subject of computer aided com-
munications is a complex one. Morse and
RTTY reception and decoding are just two
aspects of an interesting branch of amateur
electronics. A more in-depth coverage of
the subject goes beyond the scope of BEEB
Micro articles, but the circuits and software
provided in the last three articles should at
least provide a good introduction to com-
puter communications.

EASY-PC, SCHEMATIC and PCB CAD

NEW VERSION!

NOW DRAWS EVEN FASTER!
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Write or 'Phone for full details:-

Number One Systems Ltd.

1 The Cad Specialists
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INTERFERENCE
FILTERS

HEN is a capacitor more than a
Wcapacitor‘? When it has four leadouts
instead of two!

An interference filter is intended to
prevent electrical noise energy from reach-
ing circuits where it isn't wanted. A
common case is found in a motor vehicle,
where noise from the ignition system must
be prevented from reaching a radio receiver
in the car.

The first step is to place the aerial outside
the car body where interference is low, and
connect it via a screened cable to the
screened receiver. This by itself is not
enough. Interference can still get into the
receiver via the battery connection.

CAPACITORS

The conventional solution is to suppress
the interference where it arises. This is done
partly by placing resistance in the high-
tension circuit so that noise from the spark
plugs is attenuated, and partly by connect-
ing capacitors at strategic points to short
the high-frequency interference currents to
*earth” (i.e. the metal chassis or body).

BV

FREQUENCY

IMPEDANCE

@ZT

Fig. 1. At high frequencies a capacitor is
an LC circuit.

In this case simple two-terminal
capacitors may be cnough. However, a
practical capacitor of this kind always has
inductance, if only in the connection leads.

The capacitor is in effect a capacitance in
series with an inductance (Fig. 1). Its im-
pedance varies with frequency as shown.
There is a minimum when the inductive
and capacitive reactances are equal and
cancel one another out. The effectiveness
of the capacitor at short-circuiting inter-
ference current is greater at this frequency
and deteriorates at lower or higher fre-
quencies.

486

TRANSMISSION-LINE
FILTERS

Fortunately, for some applications, such
as suppressing mains-borne interference,
the materials used to make a capacitor can
be arranged in a different way to form a
more effective filter.

If a capacitor of the sandwich type (metal
foil-dielectric-metal foil) is unrolled (Fig.
2a) and connections made at each end of
the foil the capacitor becomes a transmis-
sion line. This is electrically equivalent to
(Fig. 2b), which is a low-pass LC filter.

Interference entering at a, b is attenuated
by the line on its way to ¢, d. The attenua-
tion increases with frequency. In practice,
of course, the filter capacitor is rolled up
again for convenience.

Sometimes one foil is connected in-
ternally to a metal case. The filter is then a
three-terminal one, with input a outputc
and common (the case b, d) connections.

enough to leave off the earth at the mains
plug may well also reverse L and N. C3
would then deliver a lethal current.

To be on the safe side, C2 and C3 are in
practice made equal, so that whatever way
L and N are connected only half the volt-
age can appear at E. They are also made
small, to limit current.

Typical values are 100nF (0.1pF) for CI
and 2700pF (2.7n, 0.0027uF) for C2 and
C3. All these capacitors MUST be rated to
carry at least the full ac. mains voltage
(240V in Britain) continuously.

LCFILTERS

Where very large amounts of attenua-
tion are required inductances may be incor-
porated in filters (Fig. 4). The inductors L1,
L2 may be wound on the same iron or
ferrite core. This reduces the risk of core
saturation (which would lower the effective
inductance).

DIELECTRIC
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Fig. 2. A four-terminal capacitor acts as
a low-pass filter. (a) Unrolled capacitor.
(b) Equivalent circuit.

TRIPLEFILTER

The domestic mains (in Britain and many
other countries) is carried round the house
by a three-wire system: live (L), neutral (N)
and earth (E). Interference filters often em-
body three capacitances (Fig. 3).

Here C1 comes across the mains (live, L
and neutral, N), while C2 and C3 shunt the
L and N wires to earth, E. The N lead is
remotely earthed at the power station or
some nearer point, but can still carry inter-
ference locally.

It would seem logical to make C1, C2 and
C3 equal. However, there is a snag. if the
earth connection of a piece of equipment
becomes accidentally disconnected, then
nominally earthed exposed metal parts are
in fact connected to L and N by C2 and C3,
and LETHAL shocks might be given to
anyone touching the metal.

In theory, the risk could be reduced by
making C3 much greater than C2. These
two capacitors form a voltage divider in
which the E-N section (C3) receives only
part of the mains voltage. The greater C3 is
with respect to C2 the less voltage appears
at E if the earth connection is missing.

However, anybody who is careless

BF Sawese =
¥ _Iﬂ

K
Fig. 3. Triple mains filter capacitors.

T 2

N W 1,1, 0

E

mmm 94 L,C Filter.

The use of inductance increases the size
and cost of the filter but can produce high
attenuation at the lower radio frequencies
where capacitance-only filters may not be
good enough.

FEED-THROUGH
FILTERS

Conventional filters tend to be rather
bulky. Where space is limited it is some-
times possible to utilise a type of filter
capacitor which doubles as a connecting
link between the inside of a metal cabinet
and the outside world. (See Fig. 5).

When the interference is all at high
frequencies a relatively small amount of
capacitance may be enough. The resulting
feed-through filter can then be very com-
pact. Indeed, nowadays these filters are
often built into the sockets used for con-
veying power or low frequency signals into
or out of a cabinet or module.

METAL PANEL
WITH THREADED

HOLE >
METAL N

BUSH "y

BT

DIELECTRIC THROUGH

LEAD

Fig. 5. Feed-through capacitor filter.
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Radial Aluminium Disc Ceramic S5%| 400  17p 4106 34p 1N914 5p
Carbon Film 0.25W E12 o tolerance 150Voit s et - il 1N4148 4
E24 series 1p oach (min | Etectrolytic 20% tolerance values in pF gl g - 1N4001 3::
quantity 10 per value), 80p per 15,22.33.47,68 4p] 407  17p 4183 40p 1N4002/3/4/5/6 4
10/16/25/35 Volt Cpien o) Pl wos 31p a7 3 P
100, £6.00 per 1000. 47.10.22.33.47,100  12p 100,150, s il -y 1N5401 7p
220,330,470 20p 220,330,470 6p 4012 17p 4164 42p 1N5402/4/6/8 11p
**Special Offer ** o~ 94 4013 25p 4501 27p
Mixed Rack, of 1000 Carbon 2200 48; 10% tolerancevalue in pF ﬁ:; §§$ &2 ;22 Zener Diodes
Hlm resistors, 1R to 10M, 100 3300 65p 220,330,470,680, 6p] 4018  28p 4504  120p 500 mwW
different values all separately 4700 85 1000,1500,2200 4017 37p 4506 76p 242733338A7515662
packed and labeled only £5.90 P | 230047006800  8pf 02 a3 o0 amp [ SAA2i0Mziaisicns
50/63/ Volt 4021 37p 45N arp 75.82.91 :
Metal Film 0.25/0.5 W E96 +80%-20% tol. value pF | 4022 37p 4512 37p All above volt
. 0.47,1,2.233,4.7,10 12 ; PP Y 423 17 st SUOVe volages
series 10R to 1M 4p each ( | ,)'oo"" 20:: 4700,10000 al o8 ok 'R a1 5 ‘sach
min quantity 10 per vaive), 10b 2'20 20 22000,47000 gp| «25  17p 4515 80p
£3.00 per 100. b P 4027  34p 4518 3 13w
470 50p . 4028 3rp 4517 9p
1000 90p Tant. Bead resindipped | 4020 37 4518 a7 3330.43475156.6268
Ceramic/wirewound 20% tolerancevalueinuF | 4032 %60 4519 26p o222 DR
s 4034  osp 4520 7
;&IV 0R1 1?;( K3§g GGChh 100 Vot 6.3 Volt W ap 42 s 47.51.56,62,66.75.82.81
0RA33- p eac 0.47.1.2.2.4.7 12p 10,22 15p| 4038  e5p 4522 44p All above voltages
11W OR68-10K 40p each e 47 25pf 4040 HATpESSRE “p at 16p each
17W 1R-10K 44p each L 20p we 3 st e
g P 47 30p 4043 37p 4528 44p
5% discount on 10+, 10% on 100 50p 10 Voit 4044  37p 4520 50p 2.5W 20W &
25+, 20% on 100+ 33,4768 15p m - 4B ﬁ 75W versions
10,15 25 22 available
Skeleton Pre-Sets Ultra minlature Aluminum 55 2947 35p 4050 21 g z“f&
E3 serles 100R-1M 20% | elestrolytic radial  20% = B 48 3 B S
. tolerance 052 b a5 s | Brldges
Horizontal or vertical 18p each. 4V 16 Volt st L WO005 23p
5% discount on 10+, 10% on | ,,, 18p 22334768 15p| losc  2op 4041 w02 25p
25+, 20% on 100+ 6.3 Vot 10,15 asp| we7 e 13 S0} wos 30p
22,33 35p 4088 VP sem g WO06/08 35
Enclosed Pre-Sets fg\il(c):l)t beog é o peot s 2A 200V 65::
100R-10M 20% Horizontal or 25 Volit wn azp 851 80 4 S50 400v 72
. . 10,22,47 18p 4553 120p P
Vertical 24p each. 5% discount | Voit 1,2.233 15p ﬁg :;: 4554 320p 2A 600V 90p
on 10+, 10% on 25+, 20% on 10,22,33 18p 47,68 25p) 4«75 17 “46: 50p 6A 200V 78p
100+ o 10,15 asp| wre e L5 o | 8A 400V 84p
4558 120p 6A 600V 99
20 Tum 3/4" Cermet Pots ;67'\;2"32 185 35 Volt g? :;: 4550  440p g
10% tolerance 10R-2M 90p | ' (a0 o g 0.1,0.22,033,0.47 15p| «8 1p 0 1P —
each, 5% discounton 10+, 10% b o B P 06812233 20p % ‘ﬁ; 500\ Linear I.C.s
on 25+, 20% on 100+ S 4.7,6.8,10 30p :ggé 94:3 B2SYD 4560 call for price
TRANSISTORS —
BC107B 20p
BC108B 20p
BC109C 22p
BC184C 6p ALL KITS ARE SUPPLIED WITH MAINS TRANSFORMER, HIGH QUALITY
BC2128 6p GLASS FIBRE SILK SCREENED PCB, FULL INSTRUCTIONS, HEATSINK,
Sgg?g :P SOLDER ETC. CASE NOT SUPPLIED BUT AVAILABLE
p
BC548C 4
BC558C 42 CONSTANT CURRENT NI-CAD CHARGER Charge your Ni-Cads safely, can £7.50
ZTX300 17p be left on indefinitely without damage, batteries fully charged from flat in approx. 18 hours. Charge
The above are a few ex— up to 12 batteries in series (except PP3).
amples from the 1000's of
transistor types we have. We FAST NI-CAD CHARGER Rapidly charge your Ni-Cad racing pack from malns or £10.50
;’:;‘:S‘di‘:; 'j:g:_s s‘:g&g‘;’s 12Voits. Charger guarantees a full charge every time, making maximum use of your pack.
TMOS, TIP Ia'stic & met;sl,
FET & Darllr?gtons. BENCH POWER SUPPLY 2.5 ¥ 35 Volt @ 2 Amps The foliowing spec £8.00
ensures excellent value for money for this most essential of workshop equipment. Line Reg.
R EG U LATO R S 0.03%, Load Reg. 0.1% Ripple Rejection 70 dB, Output Res. 1.5 milliOhm, Output Noise 80uV.
7805 5V @1.5A 30p 10 Amp BENCH POWER SUPPLY 5 - 33 VoIt Use for powering C,B./ Ham £32.00
7812 12V@1.5A  30p Radios, or a very high powered bench power supply. Spec as 2A version above.
7815 15V@ 1.5A 30p
7905 -5V @ 1.5A 30p
7912 -12V@ 1.5A 30p HUNDREDS OF KITS AVAILABLE - SEND FOR LIST
7915 -15V @ 1.5A 30p
1990 CATALOGUE ADVANCED ELECTRONIC PRODUCTS LTD
OUR NEW CATALOGUE LisTS THOUSANDS OF BLaNONN =100 KoRNNT=RVIVAdoTaWaYoTolo) SRT-1Vo1 00 NON AN V] o

COMPONENTS, SWITCHES, RELAYS, BUZZERS, Tel: (0626) 332091. Fax: (0626) 332381

SOUNDERS, 4 ) g
CABLE,mU‘&;’{‘ife,‘;:';f‘;%ﬁmf’ggN‘;‘gg;‘g;g, MAIL ORDER TERMS: POSTAL ORDER OR CHEQUE WITH
Tt AR Al O RDER. PLEASE ADD 75p P&P TO COMPONENT ORDERS,
" L] U Q,
St AR W SISl ¢ 2 75 TO KIT ORDERS AND THEN 15% VAT. ACCESS & VISA
-t e s Je g HOLDERS PLEASE PHONE ORDER BEFORE 4.45PM FOR
SANE DAY DESPATCH. ALL ORDERS UNDER 750 Grms SENT

£2.50 (INCLUDING 5 £1 DISCOUNT VOUCHERS) BY FIRST CLASS POST. OVERNIGHT CARRIER £9.
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The books listed have been selected as being of special
interest to everyone involved in electronics and computing.
They are supplied by mail order direct to your door. Full
ordering details are given on the last book page.

MORE BOOKS NEXT MONTH—MORE BOOKS NEXT MONTH

e e mevnimca=e o). AUDIO & MUSIC s e asmmm——

SYNTHESIZERS FOR MUSICIANS

R. A. Penfold

Modern synthesizers are extremely complex, but they
mostly work on principles that are not too difficult to
understand. If you want to go beyond using the facto
presets or the random poking of buttons, this is the bool
for you.

It covers the principles of modern synthesis—linear
arithmetic as used by Roland, phase distortion {Casio),
Yamaha's frequency modulation, and sampling—and
then describes how the instruments are adjusted to pro-
duce various types of sound-strings, brass, percussion,
etc. The theoretical side of synthesis is treated in an easy
to understand way—the technical information belng
restricted to what you need to know to use your instru-
ment effectively.

168 pages Order code PC10S £6.95

AUOIO

F. A. Wilson, C.G.).A,, C.Eng., F.LE.E., FI1.ER.E.,
F.B.I.M.

Analysis of the sound wave and an explanation of
acoustical quantities 'prepare the way. These are fol-
lowed by a study of the mechanism of hearing and
examination of the various sounds we hear. A look at
room acoustics with a subsequent chapter on micro-
phones and loudspeakers then sets the scene for the
main chapter on audio systems—amplifiers, oscillators,
disc and magnetic recording and electronic music

320 pages Temporarily out of print

INTRODUCTION TO DIGITAL AUDIO

lan Sinclair

Digital recording methods have existed for many years and
have become familiar to the professional recording engin-
eer, but the compact disc {CD) was the first device to bring
digita! audio methods into the home. The next step is the
appearance of digital audio tape (DAT) equipment.

All this development has involved methods and circuits that
are totally alien to the technician or keen amateur who has
previously worked with audio circuits. The principles and
practices of digital audio owe littie or nothing to the tradi-
tional linear circuits of the past, and are much more compre-
hensible to today’'s computer engineer than the older
generation of audio engineers.

This book s intended to bridge the gap of understanding for
the technician and enthusiast. The principles and methods
are explained, but the h ical background and theory
is avolded, other than 1o state the end product

128 pages Ovder code PC102 £5.95

MAKE MONEY FROM HOME RECORDING

Clive Brooks

Now that you've spent a fortune on all that recording
gear, MIDI and all, wouldn’t It be nice to get some of it
back? Well here’s the book to show you how,

It's packed with money making ideas, any one of which
will recoup the price of the book many times over.
Whether you have a fully fledged recording studio at
home, or just a couple of stereo cassette recorders and a
microphone, you'll be able to put the ideas in this book
into practice and make money.

105 pages Order code PC104 £5.95

SERVIICE

TESTING & TEST GEAR

HOW TO TEST ALMOST EVERYTHING ELECTRONIC—
2nd EDITION

Jack Dary and Delton T. Horn

Describes electronic tests and measurements—how to
make them with all kinds of test equipment, and how to
interpret the results. New sections in this edition include
logic probes, frequency counters, capacitance meters,
and more. {An American book.)

190 pages Order code T2925 £9.05

GETTING THE MOST FROM YOUR MULTIMETER

R.A. Penfold

This book is primarily aimed st beginners and those of
limited experience of electronics. Chapter 1 covers the bas-
ics of analogue and digital multimeters, discussing the rela-
tive merits and the limitations of the two types. In Chapter 2
various methods of component checking are described, in-
cluding tests for transistors, thyristors, resistors, capacitors
and diodes. Circult testing is covered in Chapter 3, with
subjects such as voltage, current and continuity checks
belng discussed.

n the main little or no previous knowledge or experience is
assumed. Using these simpie component and circuit testing
techniques the reader should be able to confidently tackle
servicing of most electronic projects.

96 pages Order code BP239 £2.95

MORE ADVANCED USES OF THE MULTIMETER

R.A. Penfold

This book is primarily Intended as a follow-up to BP239,
(see above), and should also be of value to anyone who
already understands the basics of voltage testing and
simple component testing. By using the techniques
described in chapter 1 you can test and analyse the per-
formance of a range of components with just a multime-
ter {plus a very few inexpensive components in some
cases). Some useful quick check methods are also
covered.

While a multimeter is supremely versatile, it does have
its limitations. The simple add-ons described in chapter 2
extend the capabilities of a8 multimeter to make it even
more useful. The add-ons described include an active r.f.
probe, a high resistance probe, an a.c. sensltivity boos-
ter, and a current tracer unit.

84 pages Order code BP265S £2.95

AEEE————————— TEACH-IN THEORY & REFERENCE
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mike Tooley BA

EVERYDAY ELECTRONICS DATA BOOK

Mike Tooley BA

{published by EE in association with PC Publishing)
This book is an invaluable source of information of
everyday relevance in the world of electronics. It
contains not only sections which deal with the essential
theory of electronic circuits, but it also deals with a wide
range of practical electronic applications.

It is ideal for the hobbyist, student, techniclan and
engineer. The Information is presented in the form of a
basic electronic recipe book with numerous examples
showing how theory can be put into practice using a
range of commonly available “‘industry standard”
components and devices.

A must for everyone involved in electronics!

256 pages Order code DATA £8.95
ELECTRONICS TEACH-IN 88/89—

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everday Electronics)

A complete course that can lead successful readers to
the award of a City and Guilds Certificate in Introductory
Microprocessors (726/303). The book contains every-
thing you need to know including full details on register-
ing for assessment, etc.

Sections cover Microcomputer Systems, Micro-
processors, Memories, Input/Output, Interfacing and
Programming. There are varlous practical assignments
and eight Data Pages coverlng the most popular
microprocessor chips.

An excellent introduction to the subject even for
those who do not wish to take the City and Guilds
assessment.

80 pages (Ad size) Order code T1-88/89 £2 .45
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THE ILLUSTRATED DICTIONARY OF ELECTRONICS —
4th EDITION

Rufus P. Turner and Stan Gibilisco

With more than 27,000 terms used in electronics today,
this collection Is THE most comprehensive dictionary
available. Including ali practical electronics and compu-
ter terms, it is as up-to-date as the latest advances in the
field itself! Tables and data on subjects most often con-
sulted for projects and experiments are included. Other
conversion tables include English/metric and metric/
English conversions for units of measurement of energy,
power and volume, and Fahrenheit/Celsius temperature
conversion charts.

Setting this edition apart from other electronic dic-
tionanes Is its emphasis on illustration. Featuring more
than complete definitions, this fourth edition includes
over 450 detailed drawings and diagrams.

All entries are listed In alphabetical order. Abbrevia-
tions and initials are listed in sequence with whole
words. All terms of more than one word are treated as
one word. (An American book.)
648 pages Order code T2900 £23.65

MICROPROCESSING SYSTEMS ANO CIRCUITS
F. A. Wilson, C.G.l1.A,, C.Eng., F.L.E.E, F.LLE.R.E.,
F.B.I.Mm.,

A truly comprehensive guide to the elements of micro-
processing systems which really starts at the beginning
Teaches the reader the essential fundamentals that are
so important for a sound understanding of the subject
256 pages Temporarily out of print

ELECTRONICS TEACH-IN No. 3 — EXPLORING
ELECTRONICS {published by Everyday Electronics)
Owen Bishop

Another EE value for money publication simed at stu-
dents of electronics. The course is designed to explain
the workings of electronic components and circuits by
involving the reader in experimenting with them. The
book does not contaln masses of theory or formulae but
straightforward explanations and circuits to build and
experiment with,

Exploring Electronics contalns more than 25 useful
projects, assumes no previous knowtedge of electronics
and is split into 28 easily digestible sections.

88 pages (A4 size) Order code TI3 £2.45

ELECTRONICS ~A “MADE SIMPLE” BOOK

G. K. Olsen

This book provides excellent background reading for our
Introducing Digital Electronics series and will be of interest
to everyone studying electronics. The subject is simply ex-
plained and well illustrated and the book assumes only 8
very basic knowledge of electricity.

330 pages Order code NE10 £4.95

PRACTICAL ELECTRONICS
CALCULATIONS ANO FORMULAE
F. A. Wiison, C.G.lLA, C.Eng., F.1L.LEEE, F.)L.ERE,,
F.B.I.M.
Bridges the gap between complicated technical theory,
and “'cut-and-tried”” methods which may bring success
in design but leave the experimenter unfulfilled. A strong
practical bias—tedious and higher mathematics have
been avoided where possible and many tables have been
included

The book (s divided into six basic sections: Units
and Constants, Direct-current Circuits, Passive Compo
nents, Alternating-current Circuits, Networks and Theo-
rems, Measurements

256 pages Order code BP53 £3.95

MICROELECTRONIC SYSTEMS N2 CHECKBOOK

R. Vears

The aim of this book is to provide a foundation in
microcomputer hardware, software and interfacing
techniques. Each topic is presented in a way that assumes
only an elementary knowledge of microelectronic systems
and logic functions. The book concentrates on 6502, Z80
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.

Order code NEG4N £6.95
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ELECTRONICS-BUILD AND LEARN

R. A. Penfold

The first chapter gives full constructional details ot a circuit
demonstrator unit that is used In subsequent chapters to
introduce common electronic components—resistors, capaci-
tors, transformers, diodes, transistors, thyristors, lets and op
amps. Later chapters go on to describe how these compo-
nents are built up into useful circuits, oscillators, multivibra-
tors, bistables and logic circuits.

Atevery stage in the book there are practical tests and
experiments that you can carry out on the demonstrator unit
10 investigate the points described and to help you under-
stand the principles involved. You will soon be able to go on
10 more complex circuits and tackle fault finding logically in
other circuits you build.

120 pages Order Code PC103 £5.95

PRACTICAL ELECTRONICS HANDBOOK

1an Sinclair

lan Sinclsir has now revised this useful and carefully selec-
ted collection of standard circuits, rutes-of-thumb, and
design data for professional engineers, students and
enthusiasts involved in radio and electronics. Covering pass-
ive and active components, discrete component circuits
{such as amplifiers, filters and oscitlators) and linear and
digital i.c.s, the book includes many items which are not
elsewhere available in a single handy volume. The operation
and tunctions of typical circuits are described, while math-
ematics is limited 1o that necessary for deciding component
values for any application.

This revised edition contains more details on computers and
microprocessors and has been brought up to date through-
out.

199 pages Order Code NEO6 £7.95

—— C|RCUITS & DESIGN

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILWAYS

R.A. Pentoid

Home computers may easily be applied to the control of
modet railways and really quite sophisticated control, which
needs only simple programming, is not too difficult to
achieve. The main problem lies in interfacing the computer
to the layout, but fortunately it is not too difficult or expens-
ive 10 build suitable interfaces, and this book shows you
how.

The projects consist of various types of controller, including
a high quality pulse type, as well as circuits for traln position
sensing, signal and electric points control etc. The use of
computers does not have 10 be restricted to massive iayouts.
Something as simple as an oval of track with a single siding
can be given a new dimension by adding computer control
and much fun can be had from these relatively simple set-
ups.

88 pages Order code BP180 £2.95

Electronic
Circuits for the
Computer
Control of
Model Rallways

LY T )

REMOTE CONTROL HANDBOOK

Owen Bishop

Remote control systems lend themselves to 8 modular
approach. This makes it possible for a wide range of sys-
tems, from the simplest to the most complex, to be built
up from a number of relatively simple modules. The
author has tried to ensure that, as far as possible, the cir-
cult modules in this book are compatible with one
another. They can be linked together in many different
configurations to produce remote control systems tai-
lored to individual requirements. Whether you wish sim-
Fly to switch a table lamp on and off, or to operate an
ndustrial robot. this book should provide the circuit you
require.
226 pages Order code BP240 £3.95
COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani

A complete book for the home constructor on “how to
make'' RF. IF, audio and power colls, chokes and
transtormers. Practically every possible type is dis-
cussed and calculations necessary are given and ex-
plained in detail. Although this book is now rather oid,
with the exception of torroids and pulse transformers
little has changed in coil design since it was written

96 pages Order Code 160 £2.50

30 SOLDERLESS BREADBOARD PROJECTS — BOOK 1
R. A. Penfold.

Each project, which is designed to be built on a ""Vero-
bloc” breadboard, Is presentedin a similar fashion with a
brief circuit description, circuit diagram, component lay-
out diagram, components list and notes on construction
and use where necessary. Wherever possible, the com-
ponents used are common to several projects, hence
with only a modest number of reasonably inexpensive
components, it is possible to build in turn, every project
shown. Recommended by BICC-Vero.

160 pages Order Code BP107 £2.95

BOOK 2 - All projects use CMOS i.c.s but the items on
component identfication etc., are not repeated from Book 1
160 pages Order code BP113 £2.25
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ELECTRONIC CIRCUITS HANDBOOK

Michael Tooley BA

This book aims to explode two popular misconceptions con-
cerning the design of electronic circuits: that only those with
many years of experience should undertake circuit design
and that the process relies on an understanding of advanced
mathematics. Provided one is not too ambitious, neither of
these popularty held beliefs is true.

Specifically, this book aims to provide the reader with a
unique collection of practical working circuits together with
supporting information so that circuits can be produced in
the shortest possible time and without recourse to theor-
etical texts.

Furthermore, information has been included so that the
circuits can readily be modified and extended by readers to
meet their own individual needs. Related circuits have been
grouped together and cross-referenced within the text {(and
also in the index) so that readers are aware of which circuits
can be readily connected together to form more complex
systems. As far as possible, a common range of supply
voltages, signal levels and impedances has been ad d

As a bonus, ten test gear projects have been included.
These not only serve to illustrate the techniques described
but also provide a range of test equipment which is usetul in
its own right.
277 pages

Order code NE0S5  £14.95

AUDIO IC CIRCUITS MANUAL

R. M. Marston

A vast range of audio and audio-associated i.c.s are
readily available for use by amateur and professional
design engineers and technicians. This manual is a guide
to the most popular and useful of these devices, with
over 240 diagrams. It deals with l.c.s such as low fre-
quency linear amplifiers, dual pre-amplifiers, audio
power amplifiers, charge coupled device delay lines,
bar-greph display drivers, and power supply regulators,
and shows how to use these devices in circuits ranging
from simple signal conditioners and filters to complex
graphic equalizers, stereo amplifier systems, and echo/
reverb delay line systems etc.

168 pages Order code NE13 £11.95

HOW TO DESIGN ELECTRONIC

PROJECTS

R. A. Penfold

The aim of this book is 10 help the reader to put together
projects from standard circuit blocks with a minimum of
trial and error, but without resorting to any advanced
mathematics. Hints on designing circuit blocks to meet
your special requirements are also provided

128 pages Order code BP127 £2.25

50 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES
R. N. Soar
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most simple and inexpensive of
components—the diode. Includes the use of germanium
and sdicon signal diodes. silicon rectifier diodes and
Zener diodes, etc

€1.50

64 pages Order Code BP36

KEY TECHNIQUES FOR CIRCUIT DESIGN

C. G. Loveday C.Eng MIERE

Deals with designing electronic circuits from scratch
covering concepts such as target specifications, compo-
nent selection (passive, discretes and i.c.s), the design
cycle, derating and so on. Numerous design examples
are given and several reader exercises all with fully
worked solutions. The approach is essentlally non-
mathematical.

128 pages Order code BM1 £6.95

DESIGNING WITH LINEAR ICs

G.C. Loveday

A book that deals with the design of the vital area of
analog circuitry covering design with modern linear
integrated circuit devices. The first chapter introduces
the reader to important design techniques, test
strategies, layout, and protection and also includes a
section on the use of a typical CAD tool. There are sepa-
rate chapters that cover in depth the use of op-amps,
comparators and timers each with detailed design exam-
ples and reader exercises. A final chapter brings all the
previous work together in a number of complete design
problems with fully worked solutions. The text is essen-
tially non-mathematical and is supported by many diag-
rams.

180 pages Order code BM3 £8.75

DATA & COMPONENT
IDENTIFICATION

TRANSISTOR SELECTOR GUIDE

This unique guide offers a range of selection tables
compiled so as to be of maximum use to all electronics
engineers, designers and hobbyists.

Section t: Covers component markings, cndings and
standards, as well as explaining the symbols used.
Section 2: Tabulates in alpha-numeric sequence the
comprehensive specifications of over 1400 devices.
Section 3: Tabulates the devices by case type.

Section 4: Considers particular limits to the electrical
parameters when compiling the tables.

Section 5: lllustrates package outlines and leadouts.
Section 6: Consists of a surface mounting device markings
conversion list.

192 pages Temporarily out of print

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese digital
i.c.s. Also includes detaills of packaging. families. func
tions, manufacturer and country of origin

256 pages Temporarily out of print

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE

A_ Michaels

Helps the reader 1o find possible substitutes for a poputar
selection of European, American and Japanese transis-
tors. Also shows matenal type. polarity., manufacturer

and use
320 pages Order code BP85 £3.50

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS

M. H. Banani, B.Sc.{Eng.)

lllustrates the common, and many of the not-so-com-
mon, radio. electronic, semiconductor and logic symbols
that are used in books. magazines and Instruction
manuals, etc., in most countries throughout the world
Chart Order Code BP27 £0.95

OPTOELECTRONICS CIRCUITS MANUAL

R. M. Marston

A useful single-volume guide to the optoelectronics
device user, specifically aimed at the practical design
engineer, technician, and the experimenter, as well as
the electronics student and amateur. It deals with the
subject in an easy-to-read, down-to-earth, and non-
mathematical yet comprehensive manner, explaining
the basic principles and characteristics of the best known
devices, and presenting the reader with many practical
applications and over 200 circuits. Most of the I.c.s and
other devices used are inexpensive and readily available
types, with universally recognised type numbers.

182 pages Order code NE14 £12.95

OPTOELECTRONICS

MANU

CIRCUITS

A MICROPROCESSOR PRIMER

E. A. Parr, B.SC., C.Eng., M.ILE.E.

Starts by designing a small computer which, because of
its simplicity and logical structure, enables the language
10 be easily learnt and understood. The shortcomings are
then discussed and the reader is shown how these can
be overcome by changes and additions to the instruction
set. In this way, such ideas as relative addressing. index
registers, etc., are developed

96 pages Order code BPT2 £1.75

POPULAR ELECTRONIC CIRCUITS
-BOOK 1

POPULAR ELECTRONIC CIRCUITS
~BOOK 2
R. A. Penfold

Each book provides a wide ran?e of designs for elec-
tronic enthusiasts who are capable of producing working
projects from just a circuit diagram without the aid of
detalled construction information. Any special setting-up
procedures are described
BOOK 1160 pages
BOOK 2 160 pages

Order code BP80 £2.95
Order code BP98 £2.95

CMOS CIRCUITS MANUAL
R. M, Marston
Written for the professional engineer, student or
enthuslast. It describes the basic principles and charac-
teristics of these devices and includes over 200 circuits.

All the circuits have been designed, built and fully
evaluated by the author; all use inexpensive and interna-
tionally available devices.

pages Order code NE12 £9.95
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——————————— O JECT CONETRUCTION e ————

ELECTRONIC PROJECTS — BOOK 1

Published by Everyday Electronics in association with
Magenta Ejectronics.

Contains twenty of the best projects from previous
issues of EE each backed with a kit of components. The
projects are: Seashell Sea Synthesiser, EE Treasure
Hunter, Mini Strobe, Digital Capacitance Meter, Three
Channel Sound to Light, BBC 16k Sideways Ram, Simple
Short Wave Radio, Insulation Tester, Visua!l Guitar
Instrument Tuner, Stepper Motor Interface, Eprom
Eraser, 200MHz Digital Frequency Meter, Infra Red
Atlarm, EE Equaliser loniser, Bat Detector, Acoustic
Probe, Mainstester and Fuse Finder, Light Rider — {Lapel
Badge, Disco Lights, Chaser Light), Musical Doorbell,
Function Generator, Tilt Alarm, 10W Audio Amplifier, EE
Buccaneer Induction Balance Metal Detector, BBC Midi
Interface, Variable Bench Power Supply, Pet Scarer,
Audio Signal Generator.

128 pages(Ad size) Order Code EP1 £2.45

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s

R. A. Penfold

Deals with the simple methods of copying printed circuit

board designs from magazines and books and covers all
aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p.c.b.s.

80 pages Order code BP121 £2.50

HOW TO GET YOUR

ELECTRONIC PROJECTS WORKING

R. A. Penfold

We have all bullt projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking
for many of the common faults that can occur when
building up projects

96 pages Order code BP110 £2.50

ELECTRONIC SCIENCE PROJECTS

0. Bishop

These projects range in complexity from a simple colour
temperature meter to an infra-red laser. There are novel-
ties such as an electronic clock regulated by a resonating
spring, and an oscilloscope with solid-state display.
There are scientific measuring instruments such as a pH
meter and an electro-cardiometer. All projects have a
strong scientific flavour. The way they work, and how to
build and use them are fully explained.

144 pages Order code BP104 £2.95

————————— RADIO, TV, SATELLITE msss—

BEGINNER’S GUIDE TO RADIO —9th EDITION

Gordon J. King

Radio signals, transmitters, receivers, antennas, compo-
ne‘;\_ls, valves and semiconductors, CB and amateur
radio.

266 pages Order code NE08 £6.95

AM INTRODUCTION TO RADIO OXING

R. A. Penfold

Anyone can switch on a short wave receiver and play
with the controls until they pick up something, but to find
a particular station, country or type of broadcast and to
receive it as clearly as possible requires a little more skill
and knowledge. The object of this book is to help the
reader to do just that, which in essence is the fascinating
hobby of radio DXing.
112 pages

rder code BP91 £1.95

A TV-DXERS HANDBOOK

R. Bunney

Roger Bunney is probably one of the leading
authorities in this country on the subject. Includes
many units and devices which have been designed
and used by active enthusiasts, and often, consider-
able ingenuity and thought have gone into the
development of such units to overcome indlvidual
problems. A practical and authoritative reference to
this unusual aspect of electronics.

128 pages Order code BP176 £5.95

W ON
\ LEVISIO!
N SATE LLITE l:f(nnmion Guide

A

SERVICING PERSONAL COMPUTERS--2nd EDITION
Mike Tooley BA

The revised and enlarged second edition contains a new
chapter on the IBM PC, AT, TX and compatibles. It is
essential for anyone concerned with the maintenance of
personal computer equipment or peripherals, whether
professional service technician, student or enthusiast.
240 pages (hard cover) Order code NE18 £25

AN INTRODUCTION TO PROGRAMMING THE
BBC MODEL B MICRO

R. A. & J. W. Penfold

Written for readers wanting to learn more about pro-
gramming and how to make best use of the incredibly
powerful model B's versatile features. Most aspects of
the BBC micro are covered, the omissions being where
little could usefully be added to the information provided
by the manufacturer’'s own manual.

144 pages Order code BP139 £1.95

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS

R. A. Penfold

Provides details of the various types of modem and their
suitability for specific applications, plus details of con-
necting various computers 1o modems, and modems to
the telephone system. Also information on common
networking systems and RTTY

96 pages Order code BP177 £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS

J. W. Penfold

Covers such items as monitors, printers, disc drives,
cassette recorders, modems, etc., explaining what they
are, how to use them and the various types and
standards. Helps you to make sure that the peripherals
you buy will work with your computer

80 pages Order code BP170 £2.50
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SATELLITE TELEVISION INSTALLATION GUIDE

2nd EDITION

John Breeds

This book Is now firmly established as a leading study
manual for satellite TV installers, technical colleges who
run City & Guilds courses, and training schools in major
companies. It will be invaluable to anyone who wanits to
set up a dish receiver.

It covers all aspects of satellite dish installation: Instal-
lation of indoor unit, Geostatlonary satellites, Site sur-
vey, Dish assembly, Signal polarisation, Setting up the
dish, Polar mount dish, TV downlead and relay cable and
F-connectors, EIRP footprint contours, Trouble-shooting
guide, Glossary of terms and Useful addresses.

56 pages (iarge format) Order code JB1 £11.95

NEWNES SHORTWAVE LISTENING HANDBOOK

Joe Pritchard GIUQW

Part One covers the "'science” side of the subject, going
from a few simple electrical “first principles’, through a
brief treatment of radio transmission methods to simple
receivers. The emphasis is on practical receiver designs
and how to build and modify them, with several circuits
in the book.

Part Two covers the use of sets, what can be heard, the
various bands, propagation, identification of stations,
sources of information, QSLing of stations and listening
to amateurs. Some computer techniques, such as com-
puter morse decoding and radio teletype decoding are
also covered.
224 pages

Order code NE16 £12.95

HOW TO GET YOUR COMPUTER PROGRAMS
RUNNING

J. W. Penfold

Have you ever written your own programs only to find
that they did not work! Help is now at hand with this book
which shows you how to go about looking for your
errors, and helps you to avoid the common bugs and
pitfalls of program writing. Applicable to all dialects of
the BASIC language

144 pages Order code BP169 £2.50

AN INTROOUCTION TO 6502 MACHINE COOE
R. A . & J. W. Penfold

No previous knowledge of microprocessors or machine
code is assumed. Topics covered are: assembly lan-
guage and assemblers. the register set and memory
binary and hexadecimal numbering systems, addressing
modes and the instruction set, and also mixing machine
code with BASIC. Some simple programming examples
are given for 6502-based home computers like the VIC-
20, ORIC-1/Atmos, Electron, BCC and also the Commo-
dore 64

112 pages Order code BP147 £2.95

THE PRE-BASIC BOOK

F. A. Wilson, C.G.lI.LA,, C.ENG., F.L.LE.E., F.LLE.R.E.,
F.B.L.M.

Another book on BASIC but with a difference. This one
does not skip through the whole of the subject and
thereby leave many would-be programmers floundering
but instead concentrates on introducing the technique by
looking in depth at the most frequently yused and more
easily understood computer instructions. For all new and
potential micro users

192 pages Order code BP146 £2.95

BEGINNER'S GUIDE TO BUILDING

ELECTRONIC PROJECTS

R. A. Penfold

Shows the complete beginner how to tackle the practical
side of electronics, so that he or she ¢an confidently build
the electronic projects that are regularly featured in
magazines and books. Also includes examples in the
form of simple projects.

112 pages Order code No. 227 £1.95

TEST EQUIPMENT CONSTRUCTION

R.A. Penfold

This book describes In detail how to construct some sim-
ple and inexpensive but extremely useful, pieces of test
equipment. Stripboard layouts are provided for all
designs, together with wiring diagrams where approp-
riate, plus notes on construction and use.

The following designs are included:- AF Generator,
Capacitance Meter, Test Bench Amplifier, AF Frequency
Meter, Audio Millivoltmeter, Analogue Probe, High
Resistance Voltmeter, CMOS Probe, Transistor Tester,
TTL Probe. The designs are suitable for both newcomers
and more experienced hobbyists.

104 pages Order code BP248 £2.95

PIRECT
BOOI
SERVICE

{A Division of Wimborne Publishing Ltd.)

TO ORDER
Please state the title
and order code
clearly, print vyour
name and address
and add the required
postage to the total

order.

Add 75p to your total order for
postage and packing (overseas
readers add £1.50 for countries
in Europe, or add £2.00 for all
countries outside Europe, sur-
face mail postage) and send a
PO, cheque or international
money order (£ sterling only)
made payable to Direct Book
Service quoting your name and
address, the order code and
quantities required to DIRECT
BOOK SERVICE, 33 GRAVEL
HILL, MERLEY, WIMBORNE,
| DORSET, BH21 1RW (mail order
[ only).

See next month’s issue for another
three page selection of books.

Although books are normally
sent within seven days of receipt
of your order, please allow a
maximum of 28 days for deliv-
ery. Overseas readers allow
extra time for surface mail post.
Please check price and availability

(see latest issue of Everyday
Electronics) before ordering from

old lists.
Note—our postage charge
is the same for one book or
one hundred books!
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THE GOOD KIT GUIDE 2

For immediate attention to your Credit Card order, please phone 0600 3715 any time.

BRAINWAVE MONITOR >

The tiny electric cuments generated by your brain have different thythms according to your
moods. The Alpha thythm indicates a caim, relaxed, positive state of mind. Cool, calm and
collected, you might say. When presented with a problem your brain enters Beta mode for
concentrated attention to the matter in hand. Daydreamers, artists and creative types may
find themselves drifting into the Theta mode, a kind of freewheeling reverie where ideas and
images flow forth.

The Brainwave Monitor picks up these thythms and allows you to measure or even fisten to
them. But that's only the start. By using the techniques of biofeedback you can strengthen the
rhythms and switch between them as easily as you'd change channels on the TV. In other
words it helps you to bring out the hidden, but pertectly natural, powers of your mind.

The parts set includes everything you'll needto build and use the monitor. Perfectionists may
liketo silver plate and chioride the electrodes, so we have the compounds for doing this too.
The information supplied with the set covers the basic biofeedback techniques, and for
anyone who wants to push it tothe limits there's a separate book available which covers the
subjectin depth.

BRAINWAVEMONITOR£52.67 [] SILVERCOMPOUND£4.37 []
BIOFEEDBACKBOOK£4.50 [] CHLORIDE CONCENTRATE£2.53 [ ]

/o] < BIOFEEDBACK MONITOR

T ity For anyone who wants toexperiment with biofeedback without the expense of a sophisticated brainwave monitor, our
ik /A, GSRmeter s just the thing. It records the stronger galvanic skin response, which also mirrors quite accurately the
changes in your state of mind. So accurately, in fact, thata GRS is an essential part of the Polygraph lie detector
commonly used in criminal investigations in the USA.

Our monitor is a highly sensitive selt-balancing type which needs no setting up at all. Instructions include stress
reduction techniques, experiments in lie detection, and eventell you how to beat the fie detector!

BIOFEEDBACKMONITOR£19.32 []

SURVEILLANCE PROJECTS

Dothey work? You bet they do! ‘Have you got tin writing?* sneered a salesman who'd been
telling us some very expensive porkies. ‘Well, you 're going to have a hard time proving it,
aren'tyou?' Not so very hard, since a little FM bug was transmitting every word of the
so U N D E F F E CT s C o M P UT E R LV conversation loa radio-cassette recorder elsewhere in the building. A usefulthing to have in
your pocket, the TX1. Less than a fiver to buy, and it saved us £5,000. Pretty good value, |
o feckon
Take apowertul PIC655A single chip . @ o

compuler, mask program 10 » ‘b Asingle PCBis all you need to build every project, and asingle setofinstructions covers the

lot t00. Once you've got the PCB and instructions, just select the component sets for the

ggﬁx;gﬁm:'gsraggxﬁu dio projects you wantto build. The TX1 is a voice bug, the TB1 willtransmit telephone
ampifier tobeing lheml uplo conversations, the BL1 is abug locator to stop people bugging you, and the CG1is ageneral

akerlevel, andyou have the purpose transmitter for whatever you care touse it for

§542 Sound Effects Computer. How Piease note that none of these transmitters are licensabie for use in the UK, and you may not

about a motor rally, complete with connect them o public telephone lines. In short, they ‘re illegal, sobe caretul what you do with
gearchanges? them
Ora ship hooting its mourntul way through the fog? Or a fty so realistic tll have you running for the PCBFORALLPROJECTS €1.84 D

swat? Sirens, helicopters, steam trains — youname t, s allin there. The computer is easily

programmed with the thirteen switches provided — in one mode you can even play it like a synthesizer! CONSTRUCTION DETAILS AND CIRCUITS FORALL PROJECTS

: . ’ £2.30

With ut al batt nector, loudspeaker, thiteen switches and a winn

Hogam ndorogrammig meions YousodaPP3batten akenghlconectngwie, andten . TX1VOICEBUG COMPONENTS SETE4.49 [

minutes of your time to connect t all together. The ideal project for anyone taking their first steps in T81 PHONE BUG COMPONENTS SET£3.87 D

L IR 1y AP CG1 TRANSMITTERCOMPONENTS SET£3.66 [

SOUND EFFECTSCOMPUTERSETE£14.72 [] BL1BUGLOCATORPARTSSET£4.66 [ ]
Send to Specialist Semiconductors Ltd., PRSI s e i v o s 503w o e A e e et
Room 111, Founders House, Redbrook, ET T SRS S - o §
MoanUth, Gwent, Nps 4LU. ---------------------------------------------------------------------------------------------- L]
Please supply the items ticked above. B’ ...............................................................................................
Ientl:lose Sh;ﬂue or Postal Order No.................. valuef............... UK orders: prices include VAT. Justadd £1.15 postage and
il Gt packing. Overseas orders: divide total by 1.15to get VAT
ereditcarano | | [ [[T[[[TTTTI[[] exclusive price. Add £5 carriage for Europe and Eire,
Expiry date.................. elsewhere add £6 for surface mail or £18 for airmail.
Signed ’ . Please order on aletter if you'd prefer not to cut the magazine.
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Sound-to-Light Interface MAR ‘89 637 £6.24
Midi Pedal 639 £7.00
Midi Merge 640 £3.00
Audio Lead Tester 641 £5.77
s Light Sentinel APR ‘89
] Main Control Board 632 £9.20
- = y Remote Interface (4 boards) 633 £4.59
Printed circuit boards for certain constructioqal projects are gvallable Electron User Port 638 £6.64
from the PCB Service, see list. These are fabricated in glass fibre, and 4-Channel Auto-Fader Interface 642 £6.20
are fully drilled and roller tinned. All prices include VAT and postage and -
packing. Add £1 per board for overseas airmail. Remittances should be | Pet Scarer 644 £3.00
sent to The PCB Service Everyday Electronics, 6 Church Street, | Electron A/D Interface 645 £4.84
Wimborne, Dorset BH21 1JH. Cheques should be crossed and made X ;
payable to Everday Electronics {Payment in £ sterling only). ggteclz)t;t:;:til:’ROM fpodrammes SLIERE gig Zg;
Boards for some older projects — not listed here ~ can often be obtained = -
from Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14 | Programmable Pocket Timer JULY '89 J &2 £3.82
2ST. Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, s e -
Nottingham NG16 1BX. Tel: 0602 382509, R eag el e 2]
NOTE: While 90% of our boards are now held in stock and are | Treasure Hunter 652 £3.73
dispatched within seven days of receipt of order, please aliow a -
maximum of 28 days for delivery ~ overseas readers allow extra If l);’(re;t:’enPB:calf:tnTreasure i SEEIEAS ggg g::g
ordered by surface mail. Please check price and availability in the latest £ Eived Voltaae 654 £4.08
issue before ordering. We can only supply boards listed in the latest Power Supplies{_ VATEbIE Vo?ta & 655 E4.48
issue. Boards can only be supplied on a payment with order basis. 9 il
Music on Hold 646 £3.85
Power Supplies — 25V 700mA 656 £4.35
- 30V 1A 657 £4.55
oS F CT NG el Cost EE Seismograph — Control 658 £4.08
Spectrum /O FEB '87 557 £5.35 — Detector 659 £4.22
Lego/Logo & Spectrum 660 £6.49
EEB Metal Detect ENNEYA | 570 £4.10
e B 475 | | washPro . NN | 643 £3.83
Biofeedback Monitor ~ Front End 661 £4.52
Noise Gate SEPT '87 577 £4.41 — Processor 662 £4.56
Electronic Analogue/Digital Multimeter 579 £6.40 Power Supplies — 1.5V-25V 2A 663 £4.78
Transtest OCT 87 580 £3.32 Logo/Lego & Spectrum Interface 664 £5.60
BBC Sideways RAM/ROM 585 £4.10 EEG Electrode Impedance Meter ISR 665 £3.98
AT . Biofeedback Signal Generator JAN ‘90 666 £4.08
Twinkling Star DEC ‘87 jy KLU £3.00 ¥ | Four-Channel Light Chaser 667 £6.70
Capacitance Meter 530 £4.10 3 .
Transistor Curve Tracer 592 £3.00 alueﬁrhiarps‘{::;:)er: e £3.92
Game Timer FEB '88 583 £3.55 Anemometer — Freq/Volt Board 670 £3.94
— Optional Display 669 £3.73
Semiconductor Tester 594 £3.19 Wind Direction 673/674 £4.22
SOS Alert 595 £3.00 System Power Supply 675 £3.59
Stereo Noise Gate APR '88 597 £6.65 Prophet In-Car loniser 676 £3.18
Pipe & Cable Locator 598 £3.00 EE Weather Station
Inductive Proximity Detector 574 £3.00 Display Driver 671 £4.47
Multi-Chan Remote Light Dim s Fe?r:g!sagtar(\/lfgnsor Boards g;; & 678 g:gé
[ 99 .00 3 y
‘Flz'rez::r;?‘;r;ortter 200 £3.07 Superhet Broadcast Recejver-Tuner/Amp 679/680 £4.22
Door Sentinel ( 605 £3.00 Stereo Noise Generator 681 £4.24
Function Generator — Main Board 606 £5.91 Digital Experimenter’s Unit
Function Generator ~ Power Supply 607 £4.19 Pulse Generator 682 £4.46
. . . " Power Supply 683 £3.66
Multi-Chan Remote Light Dim JUNE '88 L
Relay/Decoder 601 ca.gs gg'ugz;hg:“;t;ﬁon 684 £4.28
E;’:‘v’:,egl?::,'yd ggg gjog Rainfall/Sunlight Display 685 £4.27
Mother Board 604 £€7.76 Rainfall Sen(687)/Sunlight Sen{686) 686/687 £4.16
Headlight Reminder 611 £3.00 Amstrad Speech Synthesiser 689 £4.68
Video Wiper JuLy 'ss M I3 £6.75 | |Quizmaster 690 £4.74
Isolink 613 £4.21 80 Metre Direct Conversion Radio 691 £4.95
TeaTune AUG 88 60 £3.00 Mains Appliance Remote Control
i Switch 614 £4.84 Infra-Red Transmitter 692/693 £4.75
Suntan Timer 610 £3.07 Mains Appli Tg
ppliance Remote Control SIVIRARLE
Car Alarm 615 AL Encoder Board A 694 £6.61
Breaking Glass Alarm sepT 'ss I C¥ £4.27 Encoder board B 695 £4.78
Amstrad PIO 618 £6.77 | |The Tester 696 £4.15
Eprom Eraser 620 £4.07 20 Piease note it is important to give project titie as weii as order code. |
Doorbell Delay NOVETE |616 o+ | EE PRINTED CIRCUIT BOARD SERVICE |
Micro AIarm. 621 £3.12 Please send me the following p.c.b.s. ‘
Infra-Red Object Counter Trans 2 622 £4.61 | 1 . A w
Receiver L £9:28 623 £3.23 Order Code Project Quantity Price 7] ,
: as a set } ' g
Display 624 £3.05 | w
Seashell Sea Synthesiser 625 £4.84 R g |
Reaction Timer Main Board DEC ‘88 626 £3.46 ﬂ |
Display Boafd 627 £3.00 I ...................................................................................... < I
Downbeat Metronome 629 Daie l | enclose cheque/PO for £ .......... = |
o
EPROM Programmer (On Spec) DEC '88 630 £8.29 | < l
Phasor 631 £5.64 | Name. (8} |
x
Monkey/Hunter Game JAN ‘89 634 £3.36 |8 A GdreSs et (i A, 0 $a L it ST S T 8 |
Continuity Tester THEN | 619 Ez.g; | , LAYt ey g, 4% A A e Ry
Ch ight Di 635 7 v
:A&ia;snlj' SR Ristes 636 £3.23 | Please allow 28 days for de|ﬁryﬁee__n.ote_above)—_ ;
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LAY A NLY DA | | OMNI ELECTRONICS

PROFESSIONAL QUALITY KI

Arange of high quality kits as supplied to leading UK security companies, all
in-house designed and produced, not to be confused with cheap imports. Ail

kits come fully documented with concise assembly and setting-up details,

fibreglass PCB and all components. All transmitters are fully tuneable and A COMPREHENSIVE RANGE WITH
can be monitored on a normat VHF radio or tuned higher for greater security.

Build up service available if required

MTX. Micro-miniature audio transmitter. 17mm>x 17mm. 9V operation. 1000m SERVICE SECOND TO NONE

range 12.95
OUR MUCH EXPANDED, BETTER

174 Dalkeith Road, Edinburgh EH16 5DX-031 667 2611

VT500. Hi-power audio transmitter. 250mW output. 20mmx40mm 9-12v
operation. 2-3000m range £15.95
VOX7S5. Voice activated transmitter. Variable sensitivity. 30mm x40mm. 9V

tion. 1000 £18.95
%g‘;rgolg%ub-car::u:zgreambled audio lragnsminer Cannolobe monitored wilhougls ILLUSTRATED CATALOGUE
decoder fitted to radio. 30mm x40mm. 9V operation. 1000m range .
DeSCXOSOEOr. éub-c:rr;’er'gecoder unit :or rr:'\oranc;‘rmg cgggoo C;(;meclsgl?zr;dio WILL COST £1 .50 = TO
arphone socket. Provides output for headphones. 35mm x50mm. 3-
gpre‘:ation . £21.95 INCLUDE VOUCHERS

HVX400. Mains powered audio transmitter. Connects directly to 240V AC supply
30mm x 35mm. 500m range £18.95
XT89. Crystal controlied audio transmitter. High performance 100mW output
Supplied with xtal for 108MHz. Others available to 116MHz. 85mm x 28mm. 9V

TO USE AGAINST
FUTURE PURCHASES.
TO RECEIVE A COPY
AS SOON AS THEY
ARE READY, PLEASE

operation. 2-3000m range £36.95
TKX900. Tracker Bleeper transmitter. Transmits continuous stream of audio
pulses. Variable tone and rate. Powerful 200mW output. 63mmx25mm. 9V
operation. 2-3000m range £21.95
ATR2. Micro size telephone recording interface. Connects between telephone
line (anywhere) and cassette recorder. Tape switches automaticaily with use of
phone. All conversations recorded. Powered from line 10mmx35mm .. £12.95
TLX700. Micro miniature telephone transmitter. Connects to line (anywhere)
switches on and off with phone use. All conversations transmitted

SEND YOUR REMITTANCE
20mm x 20mm. Powered from line 1000m range £12.95 WITH THE VOUCHER BELOW.
XML900. RF bug detector. Variable sensitivity. Triggers LED and bleeper when in

presence of RF field. Detects MTX 15-20 feet. 55mm x 55mm. 9V operation R ), (TS S P S SN S Lt
o £26.95 Please send me a copy of the 1990/31 OMNI catalogue as soon as it is ready.

XL7000. Professional bug detector locator. Variable sensitivity. Twin mode ten Payment of £1.50 enclosed.

segment LED readout of signal strength with variable rate bleeper. Second mode ! - I

AUDIO CONFIRM distinguishes between localised bug transmission and normal !

legitimate signal such as pagers, cellular etc. 70mmx 100mm. 9V operanonis‘ 95 l NAME > = . l

: ADDRESS

UK customers please send cheques, PO's or registered cash. Please add | l
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque |

cl;srance. Overseas z':ustor;\ers send sterling bank draft or Eurocheque and |
add £6.00 per order for shipment. Credit card orders accepted on 0827

714476. Trade enquiries welcome. FECERLISNE _l

Send 28p stamp for New 1990 Full Catalogue

YUY\ The Workshops, 95 Main Rd ™ 1O
Baxterley, Nr. Atherstone e B i
DESIGNS Warks CV9 2LE : 0827 714476

-~ Open: Monday-Friday 9.00-6.00 (SN

Saturday 9.00-5.00 =

electrornize car Ewectonics

MICRO-PRESSURE CAR ALARM ELECTRONIC COMPONENTS MAIL ORDER COMPANY
This new type of alarm is triggered by a unique pressure sensing system . As

any vehicle door is opened, air is drawn out, causing a minute drop n arr ﬂl @9@ CONMIPONENTS Lowest priCCS for

A & G ELECTRONICS LTD

pressure. A sensor detects this sudden pressure change and sets off the
alarm.

A sophisticated arrangement of electronic fitters and timers provide features to CATALOGWUI IS
match uitra-sonic systems but at a fraction of the cost

quality components

« 1 Micro-Pressure intruder detection.
« 2 Operates on all doors and tailgate. A\\,AHLLALBEIE NOW.
« 3 No door switches needed.

« 4 Automatically armed 1 minute after leaving vehicle

« 5 10 second entry delay with audible warning.

# 6 Sounds horn intermittently for 1 minute.

« 7 Easy fitting - only 3 wires to connect - no holes to drill.
« 8 Compact design can be hidden below dashboard.

« 9 All solid state Power MOSFET output - no relays.

This offer is for a limited period B
Dont miss out ! ! !

MICRO-PRESSURE ALARM KIT £12.95
ASSEMBLED READY TO FIT £18.95 Order a catalogue now and we send you a
VOL T DROP CAR ALARM 0.5" ORANGE DUAL LED DISPLAY

Our latest alarm using the popular voltage drop method of triggering. Based on
the timers of the micro-pressure alarm it offers features 4 to 9 above but relies

Value £ 2.00 absolutely free ! ! !

on the existing door switch operation for triggering Simply complete and return the order form below and we will send your free gi‘t

VOLT DROP ALARM KIT £11.75

ASSEMBLED READY TO FIT £17.75 PLEASE SEND ........ COPIE(S) OF THE A & G ELECTRONICS
CATALOGUE AT £1.00 (REFUNDABLE WITH MY FIRST ORDER)

TOTAL ENERGY DISCHARGE IGN/TION AND MY FREE GIFT(S) TO :

Our long established Extended CDI system retains the contacts to allow easy

fitting whilst the electronics removes the adverse effects. The unique spark A s & v v 7 o, oy Towowerfo Vi e o Moo v o s 290

generating system still out performs the latest all electronic systems. ADDRESS

TOBAL ENEAGY DISOHEAGEIGNITION = 28006 1+~ v o JRCRE wolsd 0 et T T T T T

ASBEMBLED READY TO FIT = o R R BT R i 7 M ARAREAs TEC TRAEEY SO PP P

All Electronize kits include clear, easy to follow Instructions, quality components | | | 1317 AVE BT MaR o T ee e

and everything needed, right down to solder and heatsink compound [HAVE ENCLOSEDE...... .

Order direct (Please quote Ref. C08 and add A & G ELECTRONICS LTD.

or send for more details from:- £1 post and packing per item.)

ELECTRONIZE DESIGN  tel. 021 308 5877

Free Post ,100 Park Avenue

London E 6 2BR. (No Stamp Required)
TEL : 081-552 2386 Fax : 081 - 519 3419,

2 Hillside Road, Four Oaks, Sutton Coldfield, 874 4DQ
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EERR o . . CLASSIFIED |

ELECT

sified pa

Reach effectively and economicall
through our semi-display and clas
per single column centimetre (minimum
{plus VAT) per word (minimum 12 words).

Y today’s enthusiasts anxious to know of your products and services
ges. The prepaid rate for semi~display spaces is £8.00 (plus VAT)
2.5 cm). The prepaid rate for classified advertisements is 30 pence

All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertise-

ments, together with remittance, s
ics, 6 Church Street, Wimborne, Do

hould be sent to the Classified Advertisement Dept., Everyday Electron-
rset BH21 1JH. Tel: (0202) 881749.

RC3 VARLABLE VOLTAGE B.C. BENCH POWER SUPPLY
1 to 24 volts up to '2 amp. 1 to 20 vohts up to 1 amp. 110 16 volts
up to 1Y amps AC. Fully stabilised. Twin panet meters for instant
vohage and current readings. Overfoad protection.

Fully variable.
£42:;:

Operates from
240V AC.
+Post £2

Compact Unit.
size 9 x 5% x 3in.

RAGIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON [(CERYRITS
SURREY, UK. Tei: 081-684 1665 &

Ust, Large SAE. Deitvery 7 days. Callers weicome. Closed Wedne sday

EEN SERVICE MANUALS 25

Available for most Video Recorders, Coiour &
Mono Televisions, Cameras, Test Equipment,
Amateur Radio, Vintage Valve Wireless,
Any Audio, Music Systems, Computers,
Kitchen Appliances, etc.

Equipment from the 1930's to the present
and beyond.
Over 100,000 modeis stocked,
onginals & photostats.

FREE Catalogue Repair & Data Guides
with ali orders.

MAURITRON TECHNICAL SERVICES (EE)
8 Cherry Tree Road, Chinnor,
Oxfordshire OX9 4QY.

Tel: (0844) 51694. Fax: (0844) 52554

N. R. BARDWELLLTD

200 —Signal diodes TN4148.
100 — Rectitier diodes 1 N4OO1
100 — Zener diodes 6V8 400mW
30 — Assorted Dil sockets up 10 40 pin.
30— Assorted Sockets/Cons Dil. Edge. | D.C., Header etc
30 - Transistors BC478.
20 — Miniature SP/CO Slide switches
20 — Magnetic ear pips + tead and Plug
75 — Electrolytics 4. 7uF 63V.
1~ 10watt stereo amphfier—4 controls + data
Prces include VAT, postage 60p All items new

2222220727
2238888383888

Many other ines in stock
Shop open Mon/Sa19.30-5.30. Lists S AE
288 ABBEYDALE ROAD, SHEFFIELD S71FL
Tel: {0742) 552886. Fax: (0742) 500689

PRINT, IS IT PROPER?

Most advertisements are perfeclly proper.

Afew are nol.

The Adveretlsing Standards Authority not only
monitors over B350 advertisemenls every month, It ensupes
comphiance with the rules In the strict Code of \dvertising

Praclice

S0 when you question an advertiser, thes have Lo
ANRWEE Lo us

T find out more about the mibe of the

ASA, please weile 1o the addness bedow

AMdvertising Standards Authorily
Deparument X, Brook House. Toerington
Place. London WCIE 71N

®hq ErecTrOMC SEmvices

H52-2861 Alt Flashing Signal. £2.99
H52-2863 Electrifying Apparatus. £8.45
H52-2967 IC Radio. £9.45
H62-2968 Fog Horn. £5.95
H52-2971 Moving Light Tube £28.95
H62-2976 Apple Radio.... £8.45
H52-2082 Metal Detector. £5.95
H52-2988 Antenna Amp £4.95
H52-2889 Speed Control £18.95
H52.2984 Diode Receiver £10.99
H52-2988 Lie Detector £5.96
H62-3002 Electronic Dice. €10.95
H62-3005 Antenna Amp 30-850MH2z. £9.45
HB62-3006 VHF Receiver... €10.95
H52-3021 MW Testing Transmitter .£4.99
H562.3022 Electronic Barking Dog €18.45
H52-3033 Microwave Leak Detector £6.95
H52-3112 Traffic Lights £5.75
H52-3214  Test Osciliator .£6.75
H52-3236 Robot Voice. £9.49

SEND S A E. 9x6{24p) for catalogue. P&P per kit 60p
12B HIGH ST, MILDENHALL, SUFFOLK

1P28 7EQ Tel: 0638 713329
em—

A

| ELECTRONIC COMPONENTS |
EVERYTHING FOR YOUR NEXT PROJECT l

[ THE BIGGES TDISSPLA Y IN THE SOUTH
ISAT

FRASER ELECTRONICS

42 ELM GROVE « SOUTHSEA »
HANTS
== Telephone 0705-815584 &Y

BN TECHNICALINFO SERVICES (EE)

76 Church St., Larkhall, Lanarkshire ML9 1HE
Phane 0630834585 Mon-Fri, 9-5.
any othes time 0698-833134. FOR FAST QUOTES
WORLD'S lAlB!S' COLLECTION SERVICE MANUALS -Mosi unobtainable
elsewhere. Prces range lrom only 450 Jarge s@ @ any quotation, no obh
gation to buy
WORLD'S SOLE Supphers of TV 8 Video Repawr manuals. ete kom TV TECHNIC,
also such publishers ag Hememann, Newnas, TV Techoc. Thorm etc Every
pubhshed service sheet in stock, supphed tull sue, nal bds & pieces CTV's or
any combination 350 plus Lsae. any other single dem £250 plus Lsae Com
plete Circun Sets for mast Videorec orders only £7 set Ino sery shis made)
LSAE lor GUOTATIONS plus GLANT CATALOGUE NEWSLETTERS
BARGAINS  FREE S/Sht a3 availadle.
Comprehensive TV Repas Manual £350 Comgiete Radio Service and Repair
Course £950 Compiets Repan & Servica Manuals -Mono TV €1250, CTV
£1700. Video £1950 Camplets Reparr Data with cucun - Mono TV (950 CTV
£1250, Video (1050
£3.00 pius LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS
& MANUALS. CATALOGUES plus FREE CHASSIS GUIDE and E4.00 OF

I VOUCHERS

LOW COST COMPUTERS

12MHz AT 40meg HDD mono £300 #
12MH2 AT 20meg HDD mono £825 #
6MHz AT 20meg HDD mono old style. .£650 w
MONO MONITORS (bought with above) £45 ¢
XT MOTHERBOARD inc 640K RAM £55 #
MONO CARD £30 #
EGA CARD... £75 #
MODEM WS4000 £65 »

{AN stock ex-demo(#) or new (#). Private sale hence no VAT appiicable
BCS c/o 49 Kings Road, Brentwood, Essex
Tel: 0277 230664 (days)

B.C.IE cinomes (1),
Unit 3, Chasewood Park Business Centre,

Hednesford Road, Heath Hayes,
Cannock, Staffs WS12 SHL

Electronic Components, Service
aids, Test gear and much more for
the electronics enthusiast.
Send 20p stamp for lists.
Mon, Tues, Wed, Fri, Sat
10.00—6.00
Closed Thursday

(0543) 77572

Kits

LOW COST kits for beginners. Ten different.
£10.50 (+70p. p&p) or SAE for details.
SIR-KIT _ELECTRONICS, 70 Oxford Road,
Clacton COIS 3TE.

Miscellaneous

PROTOTYPE PRINTED CiRCUIT BOARDS
one offs and quantities, for details send s.a.e.
to B.M.A. Circuits, 38 Poynings Drive, Sussex
BN3 8GR, or phone Brightdn 720203.

FREE 4-U 50 new astd components! plus RC
Walichart. Return ad plus £1 coin p&p to
KIA 8 Cuniiff Road, ilkley LS29. 80W Mosfet
poweramps £8.99 inc.

Manufacturers Original Spares

. of many makes Of ., VIDEO & A
EQUIPMENT. Also SINCLAIR, COMMODORE &
AMSTRAD Computers. So whether it's a Custom Chip,
a Remote Control Handset or maybe just 3 Manual you
require ... GIVE US A TRYIl
We also stock a range of Electrical/Telephone Ac-
cessories, Aerials, Tools, Batteries, Soldering Equip-
ment and MUCH MORE. WHY NOT SEND FOR OUR
CATALOGUEN Including our list ot S. Offers and
Components. Clearance Bargains. Simply send 2x20p
stamps (UK) for your copy NOW. MAIL ORDER ONLY
TEL: 0452 26883 MARAPET (EEH)
1 Hornbeam Mews, Gloucester GL2 OUE

JUST RELEASED
THE IDEAL TEST OSCILLATOR!

Compact audio oscillator tunas nght across audio band from
5Hz to 20kHz in a single range. making response tests quick
and direct. Can also be voltage controlled

Powerful 50-ohm drive with 010 2 volts. output, sine or triangle
wave, 40dB attenuator for low level setting.

Second 50 ohm BNC output produces 5 voit square wave or
pulse for 'scope triggering or logic driving

PP9 battery {not supplied) gives complete freedom trom
mains, earthing and hum problems, and total salety.

Robustly built. Ideal for test departments, experimentors, and
education. Case size 60 x 90 x 150mm

9 x 4 SAE brings details, or send just £64.95 + £3 p&p and
15% VAT = £78.14 total. quoting model P38

Outputcable: add £3.50. PP battery add £2.95 inc VAT.
COLEBOURNE ELECTRONICS,

Dept EE, 20 Folley Lane, St Albans, Herts AL3 5JT.
Tel: 0727 44785

CUSTOM ENGRAVING

NAMEPLATES, CONTROL PANELS AND
BADGES IN METAL OR PLASTIC
SPECIALISTS IN TEXT
AND GRAPHIC ENGRAVING

The Sign Studio

182 FREISTON ROAD, BOSTON, LINCS PE21 OJR
TEL: 0205 368276 FAX:0205 358030

NEW VHF MICROTRANSMITTER KIT
Tuneable 80-115 MHZ, 500 metre ran e, sensitive
electret microphone, high quality PCB, SPECIAL
OFFER complete kit ONLY £5, assembled and ready
to use £8.95 post free. Access/Visa orders telephone

021411 1821 (24hrs)
Cheques/P.0.s payable to

QUANTEK ELECTRONICS LTD
(Dept. EE), 45a Station Road
Northfield, Birmingham B31 3TE

PLEASE MENTION
EVERYDAY ELECTRONICS
WHEN REPLYING TO
ADVERTISEMENTS
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SHERWOOD ELECTRONIC COMPONENTS
45 Rutland Street, Mansfield, Notts NG18 4AP

SPECIAL PACKS — Al at £1.00 each

SP1  12x5mm Red LEDs SP32 4xCmos 4077

SP2  12x5mm Green LEDs SP33  4xCmos 4081

SP3  12x5mm Yetlow LEDs SP34  2xCmos 4510

SP4  10x5mm Amber LEDs SP3% 2xCmos 4511

SPS5  36x5mm 1 part LED clips SP36 20x10uF/25V Rad.Elect.Caps.

SP6 12x3mm Red LEDs SP37 15x100uF/35V Rad.Elect.Caps.
SP7  12x3mm Green LEDs SP38 20x47uF/25V Rad.Elect.Caps.

SP8  10x3mm Yellow LEDs SP39 12x470uF/16V Rad.Elect.Caps.
SP9  40x3mm 1 part LED clips SP40 15xBC237 Transistors

SP10 50x 1N4148 signal diodes SP41 25xmixed Transistors

SP11  25x 1N4001 rectifier diodes SP43  2xLM1458

SP12 25x1N4002 rectifier diodes SP44 12x5mm Leds-4 each, Red, Green
SP13 25xRad.Elec.Caps. (1-1000uF} Yellow

SP18 15xBC182 Transistors SPa5 25x 1N4000 series rect. diodes
SP19 15xBC183 Transistors SP46 15x400mW zeners — assortedvalues
SP20 15xBC184 Transistors SP47 Sxminiature push bunon switches
SP21 15xBC212 Transistors SP101 15 metres of 22SWG 60-40 solder
SP22 15xBC214 Transistors SP102 15x8 pin DIL sockets

SP23 15xBC549 Transistors SP103 12x14 pin DIL sockets

SP24 S5xCmos 4001 SP104 12X 16 pin DIL sockets

SP25  5x555 Timer SP105 5x74LS001.C.s

SP26  5x741 Op-Amp SP106 $x74LS021.C.s

SP27 5xCmos 4002 SP107 20xmixed presets —Hor. +Vertical
SP28 5xCmos 4011 SP108 15xBC382 Transistors

SP29 3xCmos 4013 SP109 15xBC557 Transistors

SP30 6xCmos 4025
SP31  4xCmos 4071

1 pack of your choice FREE when you buy any 10 of the above £1.00 packs

SP110 4x74LS131.C.s

ADDITIONAL PACKS RESISTOR PACKS
SP50 25x5mm Red LEE)ES £2.00 | 0.25W Carbon Film resistors 10R10£w o
SPS1  25x5mm Green LEDs £2.00 5 each value — total 365 2.7
SP52 50xRad. Elec. Caps. £1.95 | 10 each value — total 730 £4.50
SPS3 30xDIL sockets 8, 14, 16 £2.00 | 1000 popular values £6.00
SP54 1xTIL38+1xTIL100 £1.80 Individual resistors 2pea
SP57 100x 1N4148 diodes £1.75 | 10+ one value ipea
SP6S 60x3mm+5mm Leds £4.80 | 100 one value 75p
CMOS 1.Cs V. REGS.
4000 25p 4070 27p 100mA
4001 25p 4071 27p 555 22p Ueiked 29p
4002 25p 4072 27p 566 75p 78L12 Zp
a011 25p 4073 27p 741 220 78115 26p
4012 27p 4075 27 . Zop e o
4013 38 4077 32 CANAoE 350 19u12 g
a7 55 4081 27 N, DLE B 30p
4023 30p 4093 27p LM380-14 1.25 1A
4025 25p 4510 65p (M723 60p 7808 2op
4027 50p 4511 65p LM1458 550 7812 350
4040 70p 4514 £1.25 TLON 60p 7815 36p
4047 65p 4515 £1.30 TL072 80p 7905 36p
4049 40p 4516 65p TLOBY 40p 7912 38p
4066 40p 4528 70p | TLO82 8Sp 18 38p
I
Cheques or P.O. to: This Jont A e A i
only a small sample ponents
SHERWOOD ELECTRONIC slock?d, send 7'?9 for ngw 1990 catalogue,
COM PON ENTS contains vouchers redeemable against
Please add £1 P&P to orders under £20.00 Gl il HOMAT

MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 9 million students throughout the world have found
it worth their while! An iCS home-study course can heip you get a better job, make more
money and have more fun out of lifet ICS has over 90 years experience in home-study
caurses and s the largest correspondence school in the worid. You learn at your own
pace, when and where you want under the guidance of expert ‘personal’ tutors. Find out
how we can help YOU. Post or phone today for your FREE INFORMATION PACK on the
course of your choice. (Tick one box oniyl

TV, Video &
Hi-Fi Servicing

Refrigeration & r
Air Conditioning

Car Mechanics

1
H

Electronics

Basic Electronic
Engineering (City & GuHds)
Electrial Engineering

Electrical Contracting/ Computer
I Instailation Programming

l CCSE/GCE/SCE over a0 examination subjects to choose from 11
Name Address

. Ius International Corraspondence Schoois Dept ECS 70
Td-phomm1 8439568 or 041- 221 2926 (24 hours)

3127314 Wigh Street, SURLOn, Surrey SM1 1PR

f CAMBRIDGE C f‘)ﬁM“ER@S” =NGE LIMIT \

T
|
i
#10MByte Winchesters, used, 3 months Wty ...... . v £42.00 s8ch

#5.25° Disk Drives, 80 Tk, DSDD . . ... £34.00 sach

#5.25" drive cases, room 1ordnvs PSUM fan . eonormsens - o smmitrs cotes £10.00 each

#5.25" Disk Drives, 80 Tk, DSDD Used, No Wty v £15.00 oach
{The £15.00 drives are sold on a strictly “as is" bas

%5.25" Disks, DSDD, 4Btpi DOXOS OFf 10 ........coocummmotimniccinescticmis oo £3.00 box

#50WPSUSV 6A, 12V 2.5A, -5V 0.5A, —12V0.5A £16.00 sach

#40W PSU 8V 3.75A, 12V 1.5A, ~ 12V 0 4A, cased with onloﬁ switch
#Dual Data lead {BBC Micro 10 2 Disk Drives)
#rPower lead {BBC Microto Disk Drive) ..

#Dual power lead (BBC Micro to 2 Disk Dnvu)

#68000 CPUs (The first orders get 10MHz ch!m) £3.50
#Z80A CPU,CTC, PIO £1.20 each; DMA £2.00 t‘ 50aile
#74LS TTL, pick and mix, buy 100r more for 0.12 each

Types available: ‘00 ‘02 ‘04 08 ‘11 °12 13 *15 *20 °21 °26 27 30 *32 ‘33 ‘38 ‘42 '74 ‘83 96
'107 109 ‘122 *132 *136 ‘139 ‘145 *151 *153 157 *158 163 "164 ‘165 "191 ‘193 '298 ‘353
°365 ‘670

#2764 EPROMS (Ex -equipment) ........ ot o teen s o« A = cent wwseeva.. £1.00 s8Ch
#2712BEPROMS ...... g o BE—— X )
aEPﬂOMSﬁC)SG e v A — £3.50 sach
w256K Byte DRAM Modules, removed from squipment £8.00 sach
#6116 2K Byte SRAM A . £1.10 each
%6264 8K Byte SRAM ... —~15€300|.ch ~12£3.80 each
65256 32K Byte rams - . - . £7.00 sach
% B8K Byte NV ram chips £3.00 each - £10.00 four
#wKeyboard, 100 keys on board LCD & micro |Il £8.00 sach

ﬂTovmdll mains transformer, 12V 4A & 0.4A, 12-0-12 1A & 2A, 909 2A
. £4.00/1, £6.00/2. £3.00/3
“Prices Indud. poouxddAdd 5@ (plu- VA'n to orders beiow £5.00
All items new uniess stated 15% VAT to all prices. (Please note mail order onty)

Send an SAE for our |atest list or for more info.
\ Oept EE, 374 Milton Road, Cambridge CB4 1SU /
Tel: 0223 424602 or 0831 430496

Page Make-up

for £185....

F YOU are looking for a superb, page make-up system
complete with over 200 typefaces, that really works and
won't cost you an arm and a leg, Typefit is the system for you.

Why? Because for only £185 you get:

[J Access to over £60k hard/software, and over 200 genuine
Monotype and ITC fonts from 1 - 1000 pt. [J Disc processing
through our typesetting bureau from £2.50 for an A4 page.

(] Page make- -up, on screen. [J Clear, accurate WYS[WYG

O A system that’s easy to learn and simple to use. [J Full
on-screen help, and telephone back-up. [J Software that runs
on IBM PCs and compatibles.

Send us your discs or modem your files and your typesetting
will be returned the same day.

Interested? Please 'phone
Terry or Paul for further
information or a

DON'T BELIEVE
IT'S THAT GOOD?

size and
density.

NOT SATISFIED ,

S——

Tue TypesieTT

6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 882299
Fax: 841692. Modem: 882270. DX: 45314 Wimbome. Datalinx: TYPBUR

demonstration disc.
Please state disc
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tssue. For back numbers see the Editorial page.

Everyday Electronics, July 1990

495
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Carbon Fitm resistors YaW 5% E24 series 0.51R to 10MO

. 1p
Mieta i vesiors 1 0810 10 5% £13 epin o i s 3 WATCH THIS SPACE

Mixed metal/carbon film resistors %W E24 series 1RO to 10MO 1%p
1 watt mixed metal/Carben Film 5% E12 series 4R7 to 10 Megohms 2 50 L M 0 N T H LY 3
Linear Carbon pre-sets 100mW and YaW 100R to 4M7 E6 series 7p
Miniature polyester capacitors 250V working for vertical mounting for ] ust a few examp les from our
.015,.022, .033, .047, .068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p. 0.47-8p. 0.68-8p. 1.0-12, A H
Mylar {polyester) capacitors 100V working E12 seties vertical mou‘:lting i ? extensive and chan ging stocks of
;ooo;;i«o 8200p -3p. 0110 .068 - dp. 0.1 - 5p. 0.12, 0.15, 0.22-6p 0.472/50V-8p COMPONENTS, CAPACITORS., CONNECTORS,

ubmin ceramic plate capacitors 100V wkg vertical mountings. E12 series
2% 1.8pf 10 47pf - 3p. 2% 56 pf 10 330pt - 4p. 10% 390p - 4700p ap FUSES, HARDWARE, TEST EQUIPMENT,
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000P 2p RELAYS. SWITCH ES, SEMICON DUCTO RS, MINI
Polystyrene capacitors 63V working E12 series long axial wires CIRCUITS, BAND FILTERS, etc. etc. etc. etc.
10pf to 820pf - 3p. 1000rf 10 10,000pf - 4p. 12,000 pf Ep
741 Op Amp - 20p. 555 Timer 2p CML FX 4070 module. Industry standard. . £25.00 each
€mos 4001 - 20p. 4011 - 22p. 4017 40p Mitsibushi power module amplifier IC 25W 12V 145-170MHz
ALUMINIUM ELECTROLYTICS (Mfds/Voits) M57710. .£22.50 each
1/50, 2.250, 4.7/50, 1025, 10'5¢ 5p Crystal Filters 21.4 megohm 15KT band width.... £12.00 each
22/16, 22'25, 22/50, 4716, 47/25, 47/50 6p 3 Pole Helical Filters 405 meg. .£3.60 each
100116,100°25 7p; 10050 12p; 100,100 14p Siemens Intelligent displays DL 3416 & DL 2416T.. £3.00 each
220116 8p, 22025, 220/50 10p; 470/16, 470/25 Np Siemens Intelligent displays DL 461T. .£2.00 each
100025 25p; 100035, 2200:25 35p; 4700°25 T0p Power supply by Power Products PM 5932 115V-240mA in
Submin, tantalum bead electrolytics {Mfds/Volts) 15V-150mA out £8.00 each
0.1/35, 0.22 35, 0.47/35, 1.0/35, 3.3'16, 4.716 14p | Speakers 8" diameter 8 ohm ¥ £2.00 each
2.2135,4.7°25,4.7/35, 6.8 16 15p; 10/16, 22/6 200 | Speakers 57 ; T }: M |“ ) 'f3.00 h
3310, 47/6, 22/16 30p; 47110 35p; 47116 60p; 47.35 80p FEoas > mm dialpter Teetoneldilar-. - B ) R
VOLTAGE REGULATORS Trar Fistm phone fitted and 12 pin din. £2.95 each
1A + or - 5V, 8V, 12V, 15V, 18V & 24V 55p Cooling fans 12/24Vd.c 60mm sq x  20mm deep. .£6.00 each
DIODES {piv/amps) 115/240Vac. 80mmsq x  20mm deep.. .....£6.00 each
75.25mA 1N4148 2p. 800 1A 1N4006 6p. 400/3A IN5404 14p. 115/15mA OA} 6p 1M9mmsq x 38mmdeep. £6.00 each
100'7A 1N4002 4p. 10001A 1N4007 7p. 601.5A S1M1 5p. 100'1A bridge 25p 92mm sq x 15mmdeep..... .£6.00 each
400/1A 1N 4004 5p. 1250/1A BY127 10p. 30 15A OA47 . 8p 92mm sq x 25.4mmdeep........ £6.00 each
Zener diodes E24 series 3V3 10 33V 400 mW - 8p. 1 watt 12p Davall relays 26/2MS/185 ohm PCB mount... ...50p each
Battery snaps for PP3 - 6p for PP9 12p Gen. instruments 1% digit display ref. MAN 6730. .50p each
LE.D.'s 3mm. & 5mm. Red, Green, Yellow - 10p. Grommets 3mm - 2p, 5mm 2p Murata Piezo transmit PKD 33EQ. ..30p each
Red flashing LE.D.'s requirez.‘zsv supply only S0p
Mains indicator neons with 220k resistor 10p
20mm fuses 100mA to 5A Q/blow 5p. Aisurge 8p. Holders pc or chassis 5p ALL PRICES INCLUDE VAT
High speed pcgrsill 0.8,1.0,1.3,1.5,2.0m - 30p, Mhachines 12V§c g.oo Add £2 postage/packing
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs 50p
AAHPT Nicad rechargeable cells 80p each. Universal charger unit £6.50p Allow 14 days for delivery
Glass reed switches with single pole make contacts - 8p. Magnets 12p Payment. Cash/cheque/P.0. with order

" 1% e 1¥ 5 "X 24"

g;:;;;:;?(;:svz KA & RO REID RN e oPaiiioled =3 N A MONTHLY comprehensive list is available showing varying and
BC107/8:9-12p. BC547:89-8p. BCS57/8/9-8p, BC182, 182L. BC183, 1831, BC184, 184L, BC212, 2120-10p changing stocks. Send £9 and SAE for listings as required

BC327,337, 337L-12p. BC727, 737-12p, BD1356/7 8/9-25p. BCY?70-15p. BFY5061/52-2
BFX88-15p, 2N3055-50p, TIP31,32-30p, TIPa1,42-40p, BU208A-£1.20, BF195,197-12p
All prices are inclusive of VAT. Postage 25p (free over £5). Lists Free.

THE CR SUPPLY CO K.B.ComPONENTS

A 3 21 Playle Chase, Gt. Totham, Maldon, Essex CM9 8UT
127 Chesterfield Rd., Sheffield S8 ORN
Tel: 0742 557771 Return posting Tel: 0621 893204

Publishcd on approximately the first Friday of each month by Wimborne Publishing Lid., 6 Church Street, Wimborne, Dorset BH21 1JH. Printed in England by Benham & Co. Limited, Colchester
Essex. Distributed by Scymour, 334 Brixion Road, London SW9 7AG. Sole Agents for Australia and New Zealand — Gordon & Gotch (Asia) Ltd., South’ Africa —Central News Agency Ltd.
Subscriptions INLAND £16.00 and OVERSEAS £19.50 (£37 airmail) payable 10 *Everyday Elcctronics™ Subscription Depariment. 6 Church Street, Wimborne. Dorset BH21 1JH. EVERYDAY
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M POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

—————— e
OMP POWER AMPLIFIER MODUL E S I EE ey )
OMP POWER AMPLIFIER MODUL! Now enjoy a worid-wide reputaton for qualty. retiabity and
performance at a reahstic price Four models avaiable to suit the needs of the professional and hobby market, | e . Industry
Lewsure Instrumental and Hi-Fi etc When companng pices. NOTE all modets inciude Torodal power supply. Integral heat sink.
Glass tbre P C B and Dnive arrcuits to power compatidle Vu meter Oper and shert crcurt proot

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP100 Mk 11 Bi-Polar Output power 110 watts
R.M.S. into 4 ohms, Frequency Response 15Hz —
30KHz ~3dB, T.H.D.0.01%, S.N.R. —118dB. Sens. for
Max. output 500mV at 10K, Size 355 x 115x65mm
PRICE £33.99 + £3.00 P&P.

NEW SERIES Il MOS-FET MODULES

into 4 ohms, Frequency Response 1Hz - 100KHz
3dB, Damping Factor, >300, Slew Rate 45V uS

T.H.D. Typical 0.002%, Input Sensitivity 500mV, S.N.R
125dB. Size 300 x 123 x 60mm

PRICE £39.99 + £3.00 P&P.

OMP/MF200 Mos-Fet Output power 200 watts RM.S

into 4 ohms, Frequency Response 1Hz - 100KHz
3dB, Damping Factor >300, Slew Rate 50V/uS

T.H.D. Typical 0.001%, Input Sensitivity 500mV, SN.R
130dB. Size 300 x 155 x 100mm.

PRICE £62.99 + £3.50 P&P.

OMP/MF300 Mos-Fet Qutput power 300 watts R.M.S

into 4 ohms, Frequency Response 1Hz - 100KHz
3dB, Damping Factor >300. Slew Rate 60V uS,

TH.D. Typical 0.0008%, Input Sensitivity 500mV

S.N.R. —130dB. Size 330 x 175 x 100mm

PRICE £79.99 + £4.50 P&P.

el

NOTE:— MOS-FET MDDULES ARE AVAILABLE IN TWO VERSIONS STANOARD - INPUT SENS 500mv BANO WIOTH 100KHZ
PEC (PROFESSIONAL EQUIPMENT COMPATABLE) — INPUT SENS 775mv BAND WIDTH 50KHz ORDER STANOARD OR PE

Vu METER Compatble with our four amplifiers detalled above A very accurate wvisual
display employing 11 LE D diodes (7 green, 4 red) plus an addimonal on off indicator
Sophisticated logic control circunts for very fast nse and decay times Tough mouided plastic
« case, with tinted acrylic front Size 84 x 27 x 45mm

PRICE £8.50 + 50p P&P

* PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY SERVI
LARGE S.A.E., 30p STAMPED FOR CURRENT LIST.

OMP VARISPEED TURNTABLE CHASSIS

CE* .
* MANUAL ARM # STEEL CHASSIS # ELECTRONIC SPEED CON
TROL 334 45 & VARI PITCH CONTROL # HIGH TORQUE SERVO
ORIVENDC MOTOR # TRANSIT SCREWS # 12 DIf CASTPLATTER #
NEON STROBE # CALIBRATED BAL WEIGHT # REMOVABLE HEAD

SHELL # '-"CARTRIDGE FIXWNGS % CUE LEVER % POWER 220 240V
5060Hz & 390:305mm & SUPPLIED WITH MOUNTING CUT-QUT

TEMPLATE
PRICE £59.99 + £3.50 P&P.

STANTON AL500
PRICE £16.99 + 50p P&P

GOLDRING G850
PRICE £6.99 + 500 P&P

NEW MXF SERIES OF POWER AMPLIIERS
THREE MODELS:— MXF200 (100w + 100w)
MXF400 (200w + 200w) MXF600 (300w + 300w}

All power ratings R.M.S. into 4 ohms

FEATURES : * Independent power supphies with two Toroidal Transformers # Twin L.E.D. Vu meters * Rotary

indended levet controls # llluminated on off switch * XLR connectors * Standard 775mV inputs # Open and short

crrcut proof # Latest Mos-Fets for stress free power delivery into virtually any ioad * High siew rate # Very low
distortion + Atuminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Protection

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

SIZES:— MXF 200 W19 H3%" (2U)x D11

MXF 400 W19 > H5%" (3U)xD12

MXF 600 W19"> H5%s (3U)x D13

MXF200 £171.35

PRICES: MXF400 £228.85

MXF600 £322.00

DSPEAKERS

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE-
QUENCY BULLETS AND HORNS, LARGE S.AE. (30p
STAMPED) FOR COMPLETE LIST.

McKENZIE:— INSTRUMENTS, P.A., DISCO, ETC.

ALL McKENZIE UNITS 8 OHMS IMPEDENCE

8" 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR. EXCELLENT MID . DISCO

RES.FREQ 80Hz FREQ, RESP. TO 14KHz SENS, 93908 PRICE £29.30 + £2.00 P&P
10" 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBQARD. DISCO, EXCEL_ENT MID
RES.FREQ 70Hz FREQ.RESP. TO6KHz SENS. 10008 PRICE £35.58 + £2.50 P&P
10° 200 WATT C10200GP GUITAR, KEYBOARD DISCO EXCELLENT HIGH POWER MID
RES.FREQ, 45H2 FREQ, RESP. TO 7KHz SENS, 103d PRICE £48.67 + £2.50 P&P
127 100 WATT C12100GP HIGH POWER GEN PURPOSE LEAD GUITAFI DISCO

RES. FREQ, 45Hz FREQ. RESP. TO 7KHz SENS, 984 CE £37.59 + £3.50 P&P
127 100 WATT C12100TC TWIN CONE) HIGH POWEFI WIDE RESPONSE P A . VOICE. DISCO
RES,FREQ, 45Hz FREQ, RESP, TO 14KHz SENS. 10008 PRICE £38.58 + £3.50 P&P
12" 200 WATT C12200B HIGH POWER BASS, KEYBOARDS DISCO. P A

RES. FREQ. 40Hz FREQ.RESP. TO 7KHz SENS, 100 RICE £65.79 4 £3.50 P&P
127 300 WATT C12300GP HIGH POWER BASS LEAD GUITAFI KEYBOARDS DlS Q. ETC
RES.FREQ, 45Hz FREQ, RESP. TO5KHz SENS, 100 t87 51+ £€3.50 P&P
15" 100 WATT C151008BS BASS GUITAR. LOW FREQUENCY PA DISC
RES.FREQ. 4042 FREQ RESP. TOS5KHz SENS, 98d

15" 200 WATT C152008S VERY HIGH POWER BASS

RES.FREQ. 40Hz FREQ, RESP. TO4KHz SENS. 9908

15" 250 WATT C15250BS VERY HIGH POWER BASS

RES.FREQ. 40Hz FREQ RESP, TO4KHz SENS, 9908 PRICE £82.54 + £4.50 P&P
15" 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENCY BASS

RES, FREQ 40Hz FREQ.RESP, TO4KHz SENS, 10208 PRICE £96.47 + £4.50 P&P
18" 400 WATT C18404BS EXTREMELY HIGH POWER. LOW FREQUENCY BASS

RES.FREQ 27Hz FREQ.RESP. TO3KHz SENS.99dB PRICE £172.06 + £5.00 P&P

PRICE £55.05 ¢ £4.00 P&P
PRICE £75.10 + £4.00 P&P

EARBENDERS:— HI-FI

ALL EARBENDER UNITS 8 OHMS
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND
8" 50 WATT EBB-50 DUAL IMPEDENCE. TAPPED 4 a OHM BASS. HI-FI. IN-CAR

RES, FREQ. 40Hz FREQ. RESP, TO 7KHz. SENS 97dB PRICE £8.90 + £2.00 P&P
10" 50 WATT EB10-50 DUAL IMPEDENCE. TAPPED 4 8 OHM BASS. HI-FI, IN CAR

RES, FREQ 40HZ FREQ. RESP, TO 5KHz SENS.99dB PRICE£12.00 + £2.50 P&P
10" 100 WATT EB10-100 BASS, HI-FI. STUDIO

RES, FREQ 35Hz FREQ, RESP, TO 3KHz SENS, 96dB PRICE £27.76 + £3.50 P&P
12° 60 WATT EB12-60 BASS, HI-FI, STUDIO

RES, FREQ 28H2 FREQ RESP TO3KHz SENS, 9208 PRICE £21.00 + £3.00 P&P
12° 100 WATT EB12-100 BASS, STUDIO. HI-FI, EXCELLENT DISCO

RES FREQ.26Hz FREQ RESP TO3KHz SENS. 93dB PRICE £38.75 + £3.50 P&P
FULL RANGE TWIN CONE. HIGH COMPLIANCE, ROLLED SURROUND

§vs" 60 WATT EBS-60TC [TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC
RES FREQ. 63Hz FREQ.RESP, TO 20KHz SENS, 9208

6% 60 WATT EB6-60TC (TWIN CONE) HI-FI MULTI-ARRAY DISCO ETC
RES FREQ.38Hz FREQ,  RESP, TO20KHz SENS, 944

8’ 60 WATT EBB-60TC (TWIN CONE) HI-FI. MULTI ARFIAY DISCO ETC
RES,FREQ 40Hz FREQ.RESP TO 18KHz SENS, 894 PRICE£12.99 + £1.50 P&P
10" 60 WATT EB10-60TC (TWIN CONE) HI-FI. MULTI- AFlFIAY DISCO ETC

RES.FREQ, 35Hz FREQ, RESP, TO 12KHz SENS. 8608 PRICE £16.49 + £2.00 P&P

PRICE£9.99 + £1.50 P&P
PRICE £10.99 + £1.50 P&P

SECURICOR DELIVERY £12.00 EACH
OMP LINNET LOUDSPEAKERS

THEVERYBESTIN QUALITY AND VALUE

IN CAR STEREO
BOOSTER AMPLIFIER

MADE ESPECIALLY TO SuIT
TODAYS NEED FOR COM
PACTNESS WITH HIGH QUTPUT
SOUND LEVELS. FINISHEO IN
HARDWEARING BLACK VYNIDE
WITH PROTECTIVE CORNERS
GRILLE AND CARRYING HANDLE
INCORPORATES 12" DRIVER PLUS
HIGH FREQ HORN FOR FULL
FREQ RANGE 45M2-20KHz BOTH
M%DELSB OMM. SIZE H18" x W15
i

TWO SUPERB 'HIGH
POWER CAR STEREOQ
BOOSTER AMPLIFIERS

150 WATTS {75+ 75) INTO 4 OHMS

300 WATTS {150+ 150} INTO 4 OMMS

FEATURES

* HIGH & LOW INPUT IMPEQANCE S

* HIGH & LOW INPUT SENSITIVITIES

* VARIABLE INPUT GAIN CONTROL

* SHORT CIRCUIT OUTPUT
PROTECTION

* POWER REQUIREMENT 12V 0 €

PRICES: 150 WATT £43.00

300 WATT £95.00 + £3.00 P&P EACH

CHOICE OF TWO MODELS
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET

OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR
OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR

SECURICOR DEL.:— £12.00 PER PAIR

PIEZO ELECTRIC TWEETERS-MOTOROLA

PIEZO ELECTRIC TWEETERS — MOTORDLA

o the Piezo revolution The low dynamic mass (no voice coll) of a Piezo tweeter produces an improved transient
response with 3 lower distortion level than ordinary dynamic tweeters. As a crossover Is not required these units can
be added to existing speaker systems of up to 100 watts {more i 2 putin senies) FREE EXPLANATORY LEAFLETS

SUPPLIED WITH EACH TWEETER TYPE ‘A’ (KSN2036A) 3 round with protective wire
mesh. ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.90 each + 50p P&P

TYPE ‘B’ (KSN1005A) 3'." super horn. For general
purpose speakers, disco and P.A. systems etc. Price
£5.99 each + 50p P&P

TYPE 'C' (KSN6016A) 2" x5" wide dispersion horn. For
quality Hi-fi systems and qualty discos etc. Price £6.99
each + 50p P&P

TYPE ‘D’ (KSN1025A) 2'x6 wide dispersion horn
Upper frequency response retained exlendm? down to
mid range (2KHz). Suntabile for high quality Hi-fi systems
and guam discos. Price £9.99 each + 50p P&P
TYP (KSN1038A) 374" horn tweeter with attractive
silver finish tnm. Surtable 1or Hi-fi monitor systems etc
Price £5.99 each + 50p P&P

LEVEL CONTROL Combines on a recessed mounting
plate, level control and cabinet input jack socket
85x85mm. Price £3.99 + 50p P&P

STEREO DISCO MIXER with2 x 5band L & R

TRANSMITTER HOBBY KITS

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER

FORMANCE RANGE UP TO 3 MILES. SIZE 38 x 123mm. SUPPLY 12V (1 0.5AMP
PRICE £14.49 + £1.00 PAP

FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH

VERY SENS FETMIC RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATT PRICE

g 2 +m‘g0 PiP

3 watt FM
Transmitter

graphic equalisers and twin 10 segment L.E.D
Vu Meters. Many outstanding features 5 Inputs
with individual faders providing a usetul com
bination of the following

3 Turntables (Mag). 3 Mics. 4 Line inctuding CD
plus Mic with taik over switch Headphone Moni
tor Pan Pot L. & R. Master Output controls
Output 775mV. Size 360x280x90mm. Supply
220-240v

Price £134.99 — £4.00 P&P

PN POSTAL CHARGES PER ORDER £100 MINIMUM OFFICIAL ORDERS WELCOME FROM  [TEaini™)
A ‘ SCHOOLS COLLEGES. GOVT BODIES ETC PRICES NCLUSIVE OF V A T SALES COUNTER
VISA ACCESS ACCEPTED BY POST PHONE OR FAX

B. K. ELECTRONICS oep: e«

EA, ESSEX. SS2 6TR

UNIT 5, COMET WAY, SOUTHEND-O
TEL: 0702-527572 FAX: 0702-420243




SHORT WAVE RECEIVER

and audio power amplifier 7000-7000MHz  6.690-7.150MHz

A 10100-10.150MHz  10000-10.500MHz
Sophisticated ready-made short wave

receivers, often cost hundreds of
pounds. Now, you can build a receiver
of the direct conversion design that has
the advantage of simplicity of
construction and ease of alignment, with
the minimum of test gear, for a fraction
of the cost of a ready-made model. The
amateur bands are: 160m, 80m, 40m,
20m, 15m & 10m. To include all these
bands on one receiver would present
switching & tracking difficulties, for this
reason tge receiver covers only one
band (which needs o be decided upon
before construction). The choice is up to

20m
14000-14.350MHz ~ 13.990-14.400MHz
18.068-18.168MHz  18.000-18.500MHz

15m
21.000-21.450MHz  20.990-21.500MHz

24.890-24990MHz  24.540-25.000MHz
Om A 27975-28.525MHz
28.000-29.700MHz B, 28.475-29.025MHz
C, 28.975-29.525MHz
D, 29.475-30.025MHz

A kit excluding the optional items, Box and

of optional extras see Maplin Catalogue.

LM61R (Tuning kit 1) £3.45

you, but do not forget to order your LM62S (Tuning kit 2) £3.45
tuning pack when ordering your LM63T (Tuning kit 3) £3.45
receiver kit. LM64U (Tuning kit 4) £3.45

DIRECT CONVERSION

* Receives speech (SSB, DSB, AMATEUR RECEIVER TUNING
AM) and morse (CW) BaND TUNING RANGE  PACK
* Choice of amateur band, 1810-2000MH;  1.800-2010MHz
160 — 10 metre 80m
* On-board voltage regulator L N

oo~

A

Chassis, Pot Mounting Bracket, Front and Reor
Panels and Tuning Kits is ovailable. For full list

LM60Q (Dir Conv Rx Kit) £64.95

ACTIVE AERIAL

An active aerial pre-amplifier havin
five selectable tuned RF ranges whi31
cover atotal frequency range of 150kHz
to 30MHz. The unit includes o goin
control operating on the MOSFET
omplifier, and o ﬁ)w battery LED
warning indicator. Connections to aerial
and receiver are made using UHF series
connectors, with a diredt, siraight
through or ‘by-pass’ mode operative
when the unit is switched off.
Atelescopic aerial is included for use
where a proper outdoor aerial is not

Optional items:

XYA45Y (Case 222) £6.45

Maplin Cotalogue for further details.

practical or possible. A printed stick-on
front panel for the active aerial project
is available as an optional extra.

LMOSF (Active Aerial Kit) £52.95

FA99H (Active Aerial f/panel) £3.95

Photo shows Kit with some optional exiras, see

THE MAPLIN CATALOGUE

ond Power Supplies fo Test Geor, Audio, Video ond
Computers ond much, much more.

or by post £2.75 inc p&p (CAO7H).

Availoble from bronches of WHSMITH, Only £2.25,

Further detoils ond specificotions on olf the items shown
on this page ore fo be found in the Moplin Cotologue.

Over 580 pages of electronics ideos from Projects ond
Modules, Tools, Components, Books, Connectors, Botteries

THE WAVES

* No modifications to receiver
* High filter attenuation rate * Easy construction
The processor features a low-pass filter giving o 36dB per octave
oftenuation under 150Hz and an expander which severely
aftenuates noise during pauses in the received speech. The unitis
especially suited for SSB & FM CB reception and simply fits
between the receiver’s audio output and the headphones, thus no
modification is necessary to the receiver. The single PCB makes
construction very simple.

LKOSF (DXer’s Processor Kit) £11.95

Optional items: HB26D (Knob (3 off required)) 68p each
XY45Y (Case 222) £6.45 FMO3D (9V PP6 Battery) £1.98

SW/MW
AERIAL
TUNING
KIT

Given that the aerial impedance of most communications receivers
is 50, unless the impedance of the aenal matches this exactly all of
the RF energy will not be efficiently transferred from the aerial to
the receiver, The greater the mismatch, then the weaker the signal
will appear, and under adverse conditions it could vanish
completely into background noise. This aerial tuning unit comprises
two variable tuning capacitors and a tapped inductor in a passive
T configuration. This arrangement covers approximately 600kHz
to 30MHz, and matches the cerial load impedance to the input
impedance of the receiver. The ATU can also be used for transmitter
aerial maiching inthe same frequency range, includingthe 27MHz
citizen band, up o a power ratirig of 10 Watts. A printed stick-on
front panelis available as an optional extra for the aerial tuner unit.

LM06G (Aerial Tuner Kit) £36.95
Optionalitems: FD11M (Aerial Tuner f/panel) £3.95
XY45Y (Case 222) £6.45 FW38R (Pkt Stick-on Feet) 24p

W sutete e, ELECTRONICS

CREDIT CARD HOTLINE

VT PHONE BEFORE
YR res S5pm FOR SAME
DAY DESPATCH
POP INTO A MAPLIN SHOP TODAY AND DISCOVER
A UNIQUE NEW SHOPPING EXPERIENCE

All prices include VAT. Prices valid till 31st August 1990.
All items subject to availability, all items will be on sale in our shops in

Birmingham, Bristol, Leeds, Hammersmith, Edgware, Manchester, Nottingham
Newcastle-upon-Tyne, Reading, Southampton and Southend-on-Sea

Orders by post to: P.O. Box 3, Rayleigh, Essex SS6 8LR.

AIR

75p carriage must be added to all orders (except if
ordering catalogue only). In addition, if your order
is below £9.25 add 75p, if between £9.25 and £10,
make up to £10 (small order handling charge).

2 8<iaitts. for the Art of Communication.




