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ONE POUND PACKS
All packs are £1 each. Note the figure on the extreme left of the
pack ref number and the next figure is the quantity of items in
the pack. finally a short description.

802 § 13A spurs provide a fused outlet 10 a fing main
where devices such as a clock must not be
switched off

BD9 2 6V 1A mains transformers uoright mountino with
fixing clamps

BD13 12 30 watt reed switches, it's surprising what you can

make with these —burglar alarms, secret switches,
relay, etc., et

8022 2 25 watt loudspe aker two unit Crossovers

BD30 2 Nicad constant current chargers adapt to charge
almost any micad battery

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch

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

BD4S ) 24hr time switch, ex-Electnicity Board, automati-
cally adjust for lengthening and shortening day.
oniginal cost £40 each

BD49 5 Neon valves, with series resistor, these make good
night ights

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

BD67 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 BY output leads

BD120 2 Stripper boards, each contains a 400V 2A bndge
rectifier and 14 other diodes and rectifiers as welt
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 tor model aeroplanes, spin to stan so needs
no switch

8Dy 1 6% inch 4 ohm speakes YOW rating

BD139 6 Microphone insents — magnetic 400 ohm also act
as speakers

BD148 4 Reed relay kits, you get 16 reed switches and 4 cor
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 ind s in panel g holders with
lens

BD193 6 5 amp 3 pin tlush mounting sockets make a low
costdisco panel

BD199 1 Mains solenoid, very powerful, has 1in pull or could
push if modified

BD20t 8 Keyboard switches —made tor 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 ca
hoen. Shightly soiled but DK

BD2%2 1 Panostal, controls output of boiling nng from sim
mer up boil

BD259 50 Leads with push-on 'Ain tags—a must tor hook
ups —mains connections etc

BD263 2 Oblong push switches tor bell or chimes, these can
mains up to & amps so could be foot switch if fitted
into pattress

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

BD305 1 Tubular dynamic mic with optional tabie rest,

BD653 2 Miniature driver transformers. Ref LT44 20k to
centre tapped

80548 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 items in our Catalogue. If
you want a complete copy please request this
when ordering.

METAL PROJECT BOX ideai for battery charger. power supply etc
Sprayed grey size 8 x 4" x 4% Louvred for ventilation. Price £3.00 Ref
3P75

FLOPPY DISCS s pack of 10 £500 Ret 168 3% pack of 15
£1000 Ret 10P88

PERSONAL STEREOS 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 buitt in clock and 2 relay outputs —
one for power and one for pulsed power jevel Could be used for all sonts
of timer contro! apphications Only £6.00. Our ref 6P18

EQUIPMENT WALL MOUNT Muiti adjustabie metal bracket ideal for
speakers, lights, etc. 2 for £500 Our ref 5P152

NEW MAINS MOTORS 25 watt 3000 rpm made by Framco. Approx 6
x ¥ x & Pnced at only £4.00 each. Qur 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 7mm
SBDT 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 middle which is quite
thick {about 1 16in) so this would support quite heavy components and
could even form a chassis to hoid a mains transformer. etc Price £1
each. Qur ref BDEB3

POWERFUL IONISER

Generates approx. 10 times more IONS than the ET) and similar
circuits. Will retresh your home, office, workroom etc. Makes you
teel better and work harder — a complete mains operated kit, case
included. £18. Our ref 18P2

2KV 500 WATT MAINS TRANSFORMERS. suravee

for hugh voltage expenments oc as a spare for a microwave oven etc £10 00 Ref
10P93

REAL POWER AMPUFIER for your car, it has 150 watts output.
Frequency response 20hz to 20Khz and signal to noise ratio better than
60dB. Has built in short circurt protection and adjustable 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 62" woofer. 27 mid range and 1

tweeter Ideal to work with the amphfier described above Price
per pair £30.00 Order ref: 30P7

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

ELECTRONIC SPACESHIP.
Sound and impact controlied,
responds to claps and shouts and
reverses when it hits anything. Kit
with really detailed instructions. ideal
present for budding young electn-
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. Qur ref 10P8Y

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

beautifully cased for free standing needs onty 12V 1 S amp supply TTL
input separate syncs Brand new in makers cartons Price £22 00
Order ret 22P2

SINCLAIR C5 WHEELS
Including inner tubes and tyres. 13" and 16" diameter spoked poly
carbonate wheels. Finished in black. Only £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 BP39.

LINEAR POWER SUPPLY Brand new +5v 3JA +/-12v 1A Com-
plete with circuit diagram  Short circuit protected Our price £12 00 Ref
1726

3%in FLOPPY DRIVES We still have two models in stock: Single
sided, 80 track, by Chinon. This 1s in the manufacturers metal case wath
leads and 10C connectors Price €40, reference 40P1. Also a doubie
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.

BOSCHERT SWITCHED MODE POWER SUP-

PLIES -5vat15A -12vai3a =12V a1 24~ 24V a1 2A 220V or 190V
nput Brand new and guaranteed Retail price s £180" Ours £20 Ret 20P30

TV SOUND DECODER. Nicely cased mains poweted with §
channeis Will drive a small speaker directly or could be ted into HI Fl system etc
£1200each Ref 12P22

PC POWER SUPPLIES 8rand new with built in fan and power
switch on the back =5 -5 +12 - 12V 150 want made by AZTEC £2600
each Ret 25P18

VERY POWERFUL 12 VOLT MOTORS. '4rd Horsepower. Made to
drive the Sinclair C5 electric car but adaptable to power a go-kart. a
mower, a rail car, model railway, etc. Brand new. Price £20. Our ref 20022

AS ABOVE win gearbon £40 Ret 408

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 3P87
SURFACE MOUNT KIT Makes a super high gain snooping amplifier on a
PCB less than an inch square! £7.00. Our ref 7P15

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

GEIGER COUNTER KIT Inciudes PCB. tube, loudspeaker, and all
components to build a v battery operated geiger counter. Only £39
Qur ref 39P1

12V TO 220V INVERTER KIT Thrs kit wit conven 12v DC to 220v AC
ft will supply up to 130 watts by using a farger transtormer As supplied it
will handle about 15 watts. Price 1s £12. Our ref 12P17

SPECTRUM AND COMMODORE SOFTWARE Pack ot § ditferent tapes
only £3.00. Ref 3P96 for Spectrum and 3P97 for Commodore 64

HIGH RESOLUTION MONITOR 9in 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 suitable for most others Brand new. £20
Qur ret 2026

12 VOLT BRUSHLESS FAN. Japanese mage The popu.ar
square shape (4V2inx42inx1¥ain) The electronically run fans not
only consume very littie current but also they do not cause interference
as the brush type motors do Ideal for cooling computers. etc., of for a
caravan £8 each. Our ret 8P26

MINI MONO AMP on p.cb size 4 x 2 (app)
Fitted Volume control. The amplifier has three
transistors and we estimate the output

to 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

Dept. EE 250 PORTLAND ROAD, HOVE, mmm

BRIGHTON, SUSSEX BN3 5QT.
MAIL ORDER TERMS: Cash, PO or cheque with order. Monthly account
orders accepted from schools and public companies. Piease add £2.50
postage to orders Minimum order £
Phone (0273) 203500 Fax No (0273)23077

VISA

POPULAR ITEMS
— MANY NEW THIS MONTH

MAINS FANS Snail type construction. Approx. 5° X 4" mounted on a
metal piate for easy fixing. New. £5.00 each. Our ref 5P166.
MICROWAVE TURNTABLE MOTOR Compiete with weight sensing
electronics that would have varied the cooking time. Iceal for window
displays, etc. Only £5.00. Qur ref 5P165.

JOYSTICKS 1o BBC Dragon. only All £500 each All brand new. state
which required

PC STYLE CASES 18" X 18" X 6" Complete with fan and
gni ummaled powev switch and IEC liliered power nput piug Priced at only
£1500

Sus- MlN PUSH SWITCHES Not much bigger than a plastic transistor
but double pole PCB mounting. 3 for £1.00. Our ref BD688

AA CELLS Probably the most popular of the rechargeabie 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 64" dia. Price £5.00. Our ref.
§P155 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. Pnce £1.00. Our ref. BD716.

BULGIN MAINS PLUG AND SOCKET The old and faithful 3 pin with
screw terminats The piug 1s panel mounted and the socket is cable
mounted. 2 pairs for £1.00 or 4 plugs or 4 sockets for £1.00. Our ref. BD715,
BD715P, or BD715S.

MICROPHONE Low cost hand held dynamic microphone with on/off
switch in handle. Lead terminates in 1 3.5mm and Y 2.5mm plug. Only
£100 Ref. BDM1

MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT
DEVICES 140v 100 want parr made by Hitachi. Ref 25499 ard its comple-
ment 25K343 Only £4.00 a pair. Our ref 4P51

TIME AND TEMPERATURE LCD MODULE A 12 hour clock a Ceisius
and Fahrenheit thermometer a too hot alarm and a too cold alarm. Approx
50%20mm 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 Prce £9

PAPST fan 120 x 120mm 230V Our re! 6P6 Price £6

600 WATT AIR OR LIQUID MAINS HEATER Small coil heater made for
heating air or hquids Will not corrode, lasts for years. Corl 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 ret 10P76

EX-EQUIPMENT POWER SUPPLIES Various makes and specs, ideal
bench supply. Onty £8.00. Our ref. 8P36.

ACORN DATA RECORDER Made for the Electron or BBC computer but
suit:gle tor others. Includes mains adaptor, leads and book. £12.00. Ret

SOLDER

22 SWG 60740 resin cored soider, %KG reel top quatty £4.00 Ref 4P70

! NEW PIR SENSORS Infra red movement sensors will swilch up to

1000W mains, UK made, 12 months manufacturers warranty, 15-20m
range with a 0-10mm timer, adjustable wall bracket Our ref 25P16 Price
25

GEARBOX KITS Ideal for models, etc Contains 18 gears {2 of each size),
4 x 50mm axles and a powerful adjustable speed motor. 3-12V operation.
All the gears, etc. are 2mm push fit. £3.00 for the complete kit. Ref. 3P93
MINI HIFl SPEAKERS Made for televisions, etc. Two sizes available.
70mm x 57Tmm 3W 8 ohm, 2 for £3.00. Ref 3P99. 127mm x 57mm SW 8
ohm, 2 for £3.00 Ref 3P100

BBC JOYSTICK INTERFACE Convents a BBC joystick port to an Atari
type port Price £200 Our ref. 2P261

TELEPHONE EXTENSION LEAD 5m phone extension lead with plug on
one end, socket on the other. White Pnce £3 00. Our ref. 3P70 or 10 leads
for only £19.00! Ref 19P2

LCD DISPLAY 44" digits supplied with connection data £3.00. Ref. 377
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. Qur ref. 2P255
or 10 tor £15.00 Ref. 15P32

BASE STATION MICROPHONE Top quality uni-directional electret
cond mic 600r 16-18KHz — 68db built in chime
complete with mic stand bvadm £15. 00 Ref 15P28

MICROPHONE STAND very heavy chromed mic stand, magnetic base
4 high £300 ff ordered with above mic. Our ref. 3P80

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

YUASHA SEALED LEAD ACID BATTERIES. sv 1044
onty £900 each or 2 for £1500 Ret 15P37

STC SWITCHED MODE POWER SUPPLY. 220v or
110V operamor gwing S¢ M 24 - 24V ar 025A - 12V at 0 15A and =90V at
04A£1200 each Ref 12F21

SOLDERING IRON STAND Price £3.00. Our ret. 3P66

INCAR GRAPHIC EQUALIZER/BOOSTER Slimline 7 band with buift in
30 watts per channet amplifier. 12V operation, twin 5 LED power
indicators, 20-21KHz with front and rear fader plus headphone output!
Brand new and guaranteed. Only £2500. Ref. 25P14.

MODEMS Diai up brand new units Made by GEC No data available. but
good value a1 £18 00 Ref 18P6

CAR IONIZER KIT improve the air in your car, clears smoke and helps
prevent tatique. Case req. Price £12.00. Our ret. 12P8

NEW FM BUG KIT New design with PCB embedded coil 9v operation
Priced at £5.00 Our ref. 5P158

NEW PANEL METERS 50UA movement with three ditferent scales that
are brought into view with a fever. Price only £3.00. Ref. 3P81

STROBE LIGHTS Fit a standard edison screw light fitting 240V 40/min
fiash 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
powerful 12v motors. Price £17.00. Ref. 17P3 (heatsink required)
EXTENSION CABLE WITH A DIFFERENCE It s fiat on one side making
it easy to fix and look tidy. 4 core, suitable for alarms, phones etc. Our
price only £5.00 for 50m reel. Ref 5P153

1990 CATALOGUE NOW AVAILABLE PLEASE
SEND 6" X 9 SAE FOR FREE COPY
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RTVC HAVE DONE IT AGAIN!

" MAIL ORDER

e hqve secured all stocks of nearly new factory

gy £1 BARGAIN PACKS

Eromrato NS BUY 20 GET 1 FREE
Please state pack(s) required

No. Qty. per pack

BP015B 30W dome tweeter. Size 30X 66mil JAPAN made

BPO17 33000ut 16V d.c. electrolytic high quality
computer grade UK made

1
3
Alba digital auto reverse push button AM/FM / BPORY. | | ZNZ0iE S UITTEE

4 BP020 4 Tuning capacitors, 2 gang dielectric a.m. type
LW car stereo with separate bass/treble control | gpo21 10 3 position, 8 tag slide switch 3 amp rated
APPSS on tape. 25 watts per channel output, 125V a.c. made in USA
with line output for car components use. BP0Z2 5 Push-button switches, push on push off, 2 pole
*£79 40 change over. PC mount JAPAN made
] +£2.30pp | 8023 6 2 pole 2 way rotary switch ‘
BP024 2 Right angle, PCB mounling rotary switch,
= 4 pole, 3 way rotary switch UK made by LOALIN
BPO25 4 3 pole, 3 way miniature rotary switch with one
extra position off (open frame YAXLEY type)
BPO26 4 4 pole, 2 way rotary switch UK made by LORLIN
BP027 30 Mixed control knobs
. P F BPUZ9 6 Stereo rotary potentiometers
Sparkomatic Phoenix Digital auto reverse | BP030 2 10k wire wound double precision
AM/FM/LW car stereo, with tape volume and potentiometers UK made
balance control. 9 watts output per channel BPO31 6 Single 100k multitum pots. ideat for varicap
*Es 2 40 tuners UK made by PHILIPS .
. +£2.80 PP BPO31 6 Single 100k multitune pots, ideal for varicap

tuners UK made by PHILIPS

BP0O32 UHF varicap tuner heads, unboxed and
untested UK made by PHILIPS
BP033 FM stereo decoder modules with diagram
UK made by PHILIPS
BP033A 6 %" High grade Ferrite rod. UK made

4

BPOM4 3 AMIF moduleswith diagram PHILIPS UK made
2
1

-~

~

Sparkomatic Auto reverse AM/FM car stereo with BPO34A AM-FM tuner head modules. UK made by Mullard

tone, volume and balance control BP0348 Hi-Fi stereo pre-amp module inputs for CD, tuner
tape, magnetic cartridge with diagram.
*£44.20+£2.80 PP UK made by MULLAﬂ%
BP035 6 Al metal co-axial aerial plugs
BPO36 6 Fuse holders, panel mounting 20mm type
IN-CAR STEREO BOOSTERS BP038 20 5 pin din, 180° chassis socket
In-Car Stereo Hi-power BPO39 6 Double phono sockets, Paxolin mounted
booster ampifiers. 300W BPO41 3 2.8m lengths of 3 cor;S amp mains flex
f BP042 2 Large VU meters JAPAN made
Outth'J;'. J)SVSW x 2 m' BPO43 30 4V miniature bulbs, wire ended, new untested
RIS PeERIoD BP044 2 Sonotone stereo crystal cartridge with 78 and
stereos and pljono in- LP styli JAPAN made
puts short circuit protec- BPO45A 2 Mono Cassette Record and gluv heads
tion BPO46A 2 606 Mains transformers, PCB mounting.

-

£94-95+£2 PP e Size 42x33%35

24V 0.3VA mains power supply. 8rand new boxed

150W output 75 x 2 UK made by MULLARD - i

™ inputs as above BPO47A 25V DC 150mA mains adaptor in black plastic case
) with flying input and output leads new units made

-~
3§ for famous sound mixer manufacturer.
R RTINE £46.00 Size B0X55x47
R r ! BP04S 10 OC44 transistors. Remove paint from top and it
+£2.00 pp

becomes a photo-electric cell (ORP 12)
UK made by MULLARD

-

IN CAR WOOFERS gzgg(: 32 El.;wv si“gnal u.;n'sislop n.p.r;, p.n.p. types
6%" '40W Nominal, 60W Max, 4 ohm Good-M2"$ cor:palirr?:nlfary ;'):?rsslsltno‘rlxdsﬁ case
woofer. £9'95 +£1.9 {idesl replacement for AD161 and 162s)
8" 60W Nom. 90W Max, 4-5 ohm Richard QRR | oposen 1 s No LM with dlagtam
woofer £33.80+€3.50 RP 8P053 5 6 watt audio ICs. No TBABOO {xTEZ)
10" 100W Nom. 150W Max 4-5, ohm Richard 2~ |  BP054 10 Molor speed f:;;},’g")g?;sggg’,:"" fos!
len wooter £41.50+£3.50 pp | BPoss 1 Digital DVM wﬁbl‘% made by PLESSEY
12" 100W Nom. 250W Max, 4-6 ohm Richard 3s used by A Icagiam
y 8P056 4 7 segment 0.3 LED display (red
Allen woofer £43.50+£4app | ep0s7 8 8ridge recifiers, 1 ar:g,auv( :
}\ ?1 1oov¥ Nom. 250W Max, 4-5 ohm Richard | BP0 20‘; ;ssoef:esd ;ﬂ;bgncéesis:g';ov -
oW upp! Wi an: rmer.
PRIOoLEr £79.35+£5pp MCTB18CTIC & bridge rectifier: Size 4"x 2%
BP0O61 § 6.35mm Mono jack plugs
TWEETERS AND MID RANGE FOR BP063 5 6.35mm stereo switched jack sockets
IN-CAR USE g:g 13 goax é:hassns r.no?nl:oc'kilzh :
4%" 100W 4-5 ohm sealed back mid range s R O
Goodman £5.50+ £1.50 pp VIDEO SENDERS NOW IN STOCK
2%" 65W 4-5 ohm Ferro fluid cooled dome tweeter el voé’avédg)g'gfé;";%':: e
with housing = .
A £ +£1.
el £5.00+£1.20pp | 30130 WATT AMPLIFIER KIT
3% 100W 8 ohm Ferro fluid cooled dome
e gt £8.95+£1.20 pp

ACOUSTIC REAR PARCEL SHELF
To get the best sound from your car woofers, re-
place your rear hatchback parcel shelf with one

of these 14mm thick fibreboard units, tailor made An easy to build amplifier with a good specifica-
for your car, supplied with grille cloth and fixings. tion. All the components are mounted on the
When ordering please state make, model, and year ;':cgk';"ﬁlsaa which is already punched and
of reg £39.80+ €6 pp ® 30Wx2 (DIN 4 ohm)

® CD/Aux, tape |, tape I, tuner and phono

30+ 30 WATT GRAPHIC EQUALISER o s
Separate treble and bass
BOOSTER AMPLIFIER ® Headphone jack

Size (H.W.D.) 75%400x195mm

Kit enclosed: case, P.C.B., all components, scale
and knobs £36.80. post £3.50

(Featured project in Everyday Electronics April
1989 issue). Reprint Free with kit.

RADIO AND TV COMPONENTS ACTON LTD
Improve the sound and output of your low power 21 HIGH STREET, A N LONDON W36NG

car stereo unit with this 60 watt graphic equaliser
booster. It has 10 slider controls so can accurately
select the tonal quality of the music and a fader
control to adjust the front to back volume; LCD
power display and stereo headphone jack

£24.20+€3pp
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HIFI WOOFERS

10" round 100 watt Goodmans Hifl wooler 2° coil, paper cone.
foam subber surround 4% magnet frame size 10’ imp BQ

£17.50 + £2.80 pp
8~ round 100 watt Audax Hifi wooler, 17 coil with fitted fuse plug.
Hnteck TPX polimar core with rubber surround 4% magnet, die cast
chassis, size 9%~ BQ imp £34.90+£4 pp
8" square B0 walt Audax Hifi woofer. 1% coil. polypropylene cone.
rubber surround. 3% magnet. chassis size 8% square 82 imp

£19.70+£2.50 pp
8§ round 70 watt Peerless Hifi woofer 17 coil. treated paper cone
foam rubber surround. 3% magnet. 82mp  £12.50 + £2.50 pp
5% 45 watt Audax Hih wooter 17 coil. Bextrene treated cone. rubber

surround, 4" magnet. 882 mp £9.80+£3pp
§%" 36 watt Goodmans Hiti wooler. 17 coil. treated paper cone. rub-
ber surround, 3%~ magnet. 80 imp £7.20+£2.50 pp
4% square 35 watt Audax Hifi woofer. 1in coil. paper cone. rolled
surround, 2% magnet. 8vmp £7.50+£2.50 pp

HIFI TWEETER AND MID RANGE
4% square 100 watt Goodmans sealed back md range. 1" coil
teeated paper cone. 2’ magnet, 82 imp £5.50+£2.50 pp
4" square 75 watt Audax sesled back mid range *" coil treated paper
cone, Ferrofluid cooled coil, chassis size 3’ B2 imp

£7.95+€1pp
4" round 130 watt Peerless 1° metal dome Hifi tweeter, 1" coil, 2%
magnet, rec crossover freq IKHz £15.90+£1.60 pp

4%" x 2% 75 watt %~ direct drive dome twoeter. Ferrofluid cooled %
voice coil rec crossover. freq 4 5KHz as above but with 3% face plate

£6.90+£1.30pp

4.5 ROSS MONO TV WITH AM/FM
RADIO

45 Ross mono Television with AM/FM Radio for battery ot mains
use. supplied with mains adaptor/charger, 12v car plug with lead. ear-
phone, stand and extension aerial socket battery component holds 8 x
UM2 batt. Alkatine or Ni€ads (batts not included). Control volume.

tone and tuning for radio and television £49.95+£4.10pp

ROSS PUSH BUTTON RADIO
Mains and battery operated.

High quality VHF/FM,
Medium and Long Wave reception, . .ca -
6 pushbutton selected ‘*"‘"p e

preset stations |
Fully retractable telescopic

aerial.

Headphone/earphone } ;

jack socket. [

Size 230H x 150W x 650 |/ [
Ref RE-5500 V¥ /
Brand new. !

Listed price over £30.00

£14.95+£2.80pp k

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.

Output power .... 125W RMS max. per channel

Output impedance ..................... 4to 16 ohms
)7 (max. power into 4 ohms)
Sensitivity ..... veeeee. 450V at 22K ohms

Protection ... Electronic short-circuit and fuses
POWEr ....ccoviinencncnnccnncnnen. 220-240V a.c. 50Hz
Chassisdim .............. 436x125x280mm

£142 +£7.00 p&p

GEMINI 2200 DISCO MIXER

—

-

This versatile little mixer has @ high reputation with 0J's

Its simplicity and quality sound reproduction makes it 1daal for
bedroom or ligh power gigs.

Features: Fader control @ 2 phono inputs @ 1 monitor headphone
circuit with high power output e Talk switch @ VU meters
Specification: 5n ratio mic less than 1mv {745d8)

Phono: 04mV less than (755dB) e Talkover -12dB e Power
AC220-240 at 3watis @ Size 10%" x 8% x 2% @ Weight 4% Ibs

£89.95 + £5 pp
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FREE INSIDE!
40PAGEMAGENTA

ELECTRONICS CATALOGUE

A unigue range of kits and components for EE projects plus educational books, test gear, motors,

EIGHT CHANNEL LIGHT
CONTROLLER

A microcomputer controlled multi-function sequencer with 99 sequences built in, plus nine user
programmable sequences (each up to 16 steps). 1000W per channel load capability with full opto
isolation and zero vollage switching. Keypad control of functions including manual, single step, speea,
program select and program enfer.

ELECTRONIC DIPSTICK

This Pocket Money Project will enable you to measure the depth of any aqueous liguid in a container.
The depth of the liquid is indicated by means of 10/.e.d.s arranged in bar display. it may therefore be
used for remote sensing of liquid in, for example, the washer bottle of a car.

“ TEACH-IN "91

DES/IGN YOUR OWN
CIRCUITS

This ten part series not only aims to dispell some of the perceived mystery
& of electronic circuits but it also shows how even the relative newcomer to
X electronics can, with the right approach, design and realise quite complex

; circuits. Each part will incorporate a design problem together with a
complete practical profect; each practical project will stand on its own.
The series will employ an absolute minimum of mathematics,
furthermore, the traditional analytical approach (based on circuit
theorems) will largely be replaced by experiential learning.

0*5\/

EVERYDAY R sy

ELECTRONICS

DECEMBER ISSUE ON SALE FRIDAY 2ND NOVEMBER 1990
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ACTICON OFFERS MORE SCOPE...
.. THAN ANY OTHER OSCILLOSCOPE

PRICE EXCLUDES VAT & DEUVERY PRICE EXCLUDES VAT & DELIVERY 44 4 5 PRICE aduoes VAT & DELIVERY

3123 (£299) | 3044 (£595] O (BN
26MHz DUAL TRACE 20MHz DUAL TRACE 25'3»41 il TERORRORPE: | SN
5" OSCILLOSCOPE BATTERY MINISCOPE 8 DIGIT FREQ. COUNTER, 100 KHz FUNC-
2mV SENSITIVITY, VARIABLE 1mV SENSITIVITY, 2HOURS OPERATION TION GENERATOR,  TRIPLE OUTPUT,
HOLD, DUAL COMPONENT TESTER BUILT-IN CHARGER DC SUPPLY, DUAL COMPONENT TESTER

ACTICON LTD., P.O. BOX 145, NEWBURY, BERKS RG13 2JA

THIS CARD IS YOUR INSTANT SAVING CERTIFICATE (VALID TILL 15th DEC'90)

Mail this back with your order to save £ 30 on 3123 & £ 60 on 3044 & 4445

A HANDY NEW ADDITION TO OUR
VERSATILE MULTIMETER RANGE

Specification

X ,—:_e ’ wl ranges res. accuracy
%

y 200pF 0.1pF + (0.5% + 1 digit + 0.5pF)
-' ' '- ',-, ] Please adg £1.00 2nF 1.0pF  +(0.5% + 1 digit)
" o forp + 20nF 10pF +(0.5% + 1 digit)
-" L ' ' ,_ e 200nF  100pF  +(0.5% + 1 digit)

— | 20F 1.0nF  +(0.5% + 1 digit)

20pF 10nF +10.5% + 1 digit)

~I0 'r'n-n\n"r_' 8

-’ ‘e 200pF 100nF 0.5% + 1 digi
N NN - 200mF WE+ (100 +1 i)
20,000uF 10pF +(2.0% + 1 digit)
"-' '-—'-'-' X .
- ‘- ' Any Overload protection  0.25A 250V fuse
' ' ’- ’- ' \ Excitation voitage 3.2V, all ranges
Dimensions 180 x 85 x 38mm

| An extremely useful hand-held
capacitance meter measuring
from1pF to 20,000uF in nine
ranges.

NEW WINTER 90
CATALOGUE

Out 25th October
Only £1.60

| Cirl

=, Ox
manual and test leads . SAME DAY DESPATCH - 0992 444111
+ Just one of our many low cost Digital A ST WS DS <k

Features include:
+ 13mm, 3.5 digit LCD - Zero adjustment
« Low battery indicator - One year warranty ‘1
» Supplied with battery (PP3), :

Park Lane, Broxbourne, Herts. EN10 7NQ
Tel. Enquiries (0992) 441306 Fax. (0992) 464457

Multimeters - send for full details
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TRADING

ELECTRONIC COMPONENT
& EQUIPMENT ‘

MAILODRDERS ¢ WHOLESALE
RETAIL

MARCO

CX2000 TECHNICAL DATA

SEND ORDERS TO - DEPT 11

MARCO TRADING

THE MALTINGS, HIGH STREET, WEM
SHROPSHIRE SY4 5EN
Tel: (0939) 32763 Telex: 35565
Fax: (0939) 33800
ELECTRICAL & ELECTRONIC
COMPONENT SUPPLIERS

24HR ANSAPHONE

LATEST 1991
132 Page
CATALOGUE
ONLY

£1.50

NOVEMBER SPECIAL OFFER

RECHARGES QTty
Combinations of RX3, RX6

RX14, RX20 upto8
RX22 1t03
CHARGING TIMES HOURS

RX3, RX6, RX14, RX20, RX22 14-16

PRICE

VISIT: 12V TWIN FLUORESCENT CASLSDElTTES
OUR OTHER BRANCHES " " ity
POST PACKING £1.75 LAMP 12" DOUBLE TUBES |}y el e
ALL PRICES INCLUDE 15% VAT  superTRoNICS ol ke | Bulk aated, A
FERRRRRAARER AR A AR AR AN AR AR R AR AN as  ssHORSTSTREET | ONLY £5.99 e L . (1 88 newn LY
& LOOK OUT FOR NEW SPECIAL § orromuesie i e S | guaranteed
§ OFFER EVERY MONTHWITH § #aions : AR £7.50 for 10
$ EVERYDAY ELECTRONICS § siiorcisins omivsons| o) £60.00 for 100
ARAARARRARARAR AN AR R RRA NN RS RKRR KK A KRS, We24Ll 368X 67 X 43MM .
[ ARTEX TRONT QuaRTz | YN RESIN SOLDEF
C-15W IRON £8.37 HALOGEN % 214 ==
CS-17WIRON €848 SPOT o {500gm. REEL. 1+ 10+
X§-25W IRON £8.59 Useful set of X1 and X10
égtﬁfg‘x g::{; SO "v;'i!(z:)?)o" LIGHT probes. One unit which £4-99 £4-75
4 ! is switchable.BNC
C-KIT 15w £1138 £5.75 newors. prce £14.95| ALSO 18S WG at £4.95 500gm
5 RESISTORS Orders of 5 or more reels piease add
ALL BITS FOR IRONS — £1.62 P ) Y
ELEMENTS £4.10 STANDS £3.24 025W 5 o (08 oo a further 75p P&P
A0 B 0 0.25W 10 oH (610) £5.10 HOME ALARM PACKAGE
-LADRELAH oows o ot o Includes BACK-UP LEAD
BATTERIES S5 1501 730 arn * Optima Alarm Control Panel a¢| BATTERY
EACH ‘ng:}::) Sgg * ;n(ernal Red %ell Box Ty T
* 2x 1 Internal Passive I.R 5
10+ Zener Drodes 5 o (55) 1% # 2 x Door Contacts
£1.30 AD A D * Siren for b:ll baon £14.00
* 100 mtrs. cable and clips LEAD ACID

S r—ar— o Y0356 PRICE £49.99
Soideriess breacdboad with & fotal of 2420 contacts
C ‘4 ”J H l E! & srranged in six biocka of §4 rows of § interconnecied
d d 1 [l and fen rows ol 50 interconnected sockets
delermlr‘:l.n:zh::heve::i’d:o' ,['. * on 8 standerd 0.1 pich. Supplied mounted on &
head is in good condition by Iwrsa ro-cd Daeery o baseboad with four 4mm sockets.
detecting the wear state and zouconu.:t':' - Ty "ﬁzo
displaying it on a meter. AAA ontact material ver plated nickel or
Complete :upm urgymanczﬂ’ by S:‘fégf,i 2 A8 D8 PR3 DAMcesstsesiomstsasssis. o itrqgusio 2432 195 x 20mm
teads
SPECIAL PRICE £39.50 | 240V AC £4.99
These need no introduction, brand new, complete with cartridge and stylus
Also, complete with turntable beit. 12V 0.06A motor fitted. Simply construct
our own printh. Absolute bargain.
GROER COOE/ 24 ONLY £9.99
YOO S h ot pops—— {_ {[o{ 3 B
SO/BSR RED D \ Soideriess breadboard with a total of 1680 contacts,
g = arranged in four dlocks of 84 vertical rows of 5
O SPECIAL LIMITED OFFER * interconnected sockets and eight rows of 50 intercon-
100 PACK nected s:xu!s on 8 su':duao.\ pitch. Suppled|
mounted in a baseboad with three 4mm sockets.
£4.00 Notaficontachy ¢ vk 1680)
Contact material .Silver piated nickel sitver|
i| ORDER CODE p oggsP&():x Dims 224 % 150 x 20mm
TOOL/DESOL r
v O 4w
y 1.
. . ' cabl.e te
Price
WEIR - HIGH PERFORMANCE SWITCHED MODE POWER SUPPLY TYPE: HSS 100/11 £6.75

The unit is operable on 110V or 240V a.c.

request.

Probably the highest quality switched mode power supply on the market!

cooled or 150W with forced air cooling. {(Minimum air-flow rate 20CFM). Overvoltage
protection is provided on output 1 by a latch circuit. Full spec. sheets available upon

and capable of 100W output if convection
manual

TEKTRONIX 2215. Dual Trace SOMHL%eIa6$6eep with

Limited quantity

# Full fitting instructions

ONLY £127.50

CHARGER
£19.99

1x CAMERA £120 1 X CAMERA BRACKET

LSED NEW
1 X MONITOR
USED £75
Complete price £175 sLus t10cann
HTUWAY CP D
8-way splitter amplifier 10 supply 8 TV's from one
'\"\ antenna White plastic box with aluminium panel
(é T On/oft swich with neon
'%Qs Band width .40MHz-860MH
- Gain. 3dB per channel. Total 21dB
Impedance 750
Max. output .80mV (38dBmV)

signal/cross modulation = 648
6dB

Noise
Isolation between outputs ...40d8 min
Power 240Vac 50Hz
Dims. .250 x 100 x 60mm

£29.99

3 amp socket. tused with neon indicator Fitted with 3 metres
rminating in 13A fused plug

-

each
OSCOP

|. New Probes

Inc. VAT (Carriage £15)

WEIR MODEL : HSS 100/11

REMEMBER ALL BRAND NEW.
THIS MODEL STILL IN PRODUCTION!

TELEQUIPMENT D755 OSCILLOSCOPE Dual Trace
50MHz Delay Sweep, Secondhand

- Excellent Value - Solid £300

State Full Manuals

Everyday Electronics, November 1990

* Input 110-240V a.c. 50-60Hz S Inc. VAT £15
upplied nc (Carmiage £15)
: Output ; + ?;’v ﬂ: :231 ALSO OTHER SCOPES IN STOCK. PLEASE RING
»

pd e A PHILIPS (PN1326) SCOPE

* 150 Watt Max (forced air cooled) (Secondhand) 100 Meg

* Size  214x117 x 60mm Dual Beam Delay £950

* Weight 1.2Kg Time Base (Carriage £15)

* BT Approved HARTLEY SCOPE £50
5:9899 " S‘"O(’G * Fully enclosed with mains terminal shroud (Used) (CT436)
phase Vshp motor i
drives 13mm{ Normal list price Is £121.00 eachit Dual Beam with Manual (Carriage £15)
chuck bolt AVO 8 METER £49
£99 ORDER CODE: Complete with Carrying Case

SO/WEIR PRICE (HURRY. HURRY, only a few hundred available) | and Leads (Used) (Carriage £3.50)
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HIGH GRADE COMPONENT PARCELS

Unless otherwise stated, all the clearance parcels we offer contain brand new, top grade
components. If some of the offers look too good to be true, all | can say is that the
optimists will get some stunning bargains, the cynics will never know what

they've missed, so everybody will be happy! All offers apply only while
U N'VERSAL current stocks last — watch out for next month's parcels or, better
EVERYTH'NG PARCEL still, be the first to hear about any new offers by

putting your name on our mailinglist. (Please
write in, or ‘phone Pete Leah on
0272522703 after

6.30 pm)

This one contains some of Just about any component you care to name!
There are passives (resistors, capacitors, tants, presets), opto devices
{couplers, LEDs of all shapes and sizes, infra-red components,

7-segment displays), semiconductors (transistors, diodes, ICs,
rectfiers), and all kinds of other odds and ends (relays, VDRs, neons,

battery connectors, mixed components packs). A stunning range of
components — enough 1o get a workshop or lab. started — at a
ridiculously low price
The components are of excellent qualitty, in packs onginally intended 10
sell at £1 each. To make sure you get a good vanety, the 20-pack
parcel wili have no more than two of any one pack, the 100 pack parcel
will have at most five of any one pack. Packs supplied as they come
our choice.

PARCEL 1A: 20 PACKS for £10 + VAT

PARCEL 18: 100 PACKS for £391 + VAT

MASSIVE
CLEARANCE SALE 3

Once again, a general purpose parcel containing a
huge variety of components: resistors, capacitors,
ICs, transistors, electrolytics, tants, triacs, LEDs,
diodes, thermistors, trimmers, VDRs, all sorts. All new,
top quality components. This is mostly remainders from
our own stock - stuff we forgot to advertise, or have in
too small a quantity to sell individually. Guaranteed to be
worth at least eight times the price if valued from any
standard component catalogue! What more can | say?

PARCEL 2A: 1000+ top grade components for £12! + VAT
(Value £100+)

|NTEGRATED PARCEL 2B: 5000+ top grade components for £491 + VAT

C|RCU|TS (Value £500+)

This parcel contains nothin%but ICs. The .4— LED s
mixture offers TTL and CMOS logic, | e

interface ICs, linear, data converters,
op-amps, special functions, and so on.
Some of the ICs are pre-packed with data
sheets, some (TTL, CMOS, op-amps) we
expect you to identify for yourself, others
will be covered by the free data pack

All shapes, sizes and
colours of LEDs. Round ones
in various sizes, rectangular ones,
red, green, amber and yellow ones,
4 clear and tinted lenses, all sorts.

provided, and the rest you'll have to # TANTALUM
identify under your own steam. if you c API\CLI'lI'jORS PARCEL 7A: 100 LEDs for £5.90 + VAT
know your ICs you'll be in for a few nice

PARCEL 7B: 500 LEDs for £24.90 + VA

«

surprises.
PARCEL 3A: 100 ICs for £12! + VAT

PARCEL 3B:
500 ICs for £49!
+ VAT

A nice range of tants in values up to
47pF. Lots of useful caps, and we're
not mean with the most expensive
ones. A fine selection.

PARCEL 4A: 100 TANTS for £6.80 + VAT
PARCEL 4B: 500 TANTS for £29! + VAT

Py

ar

B e Sy

~ rrere —everpwy

PRI Sy

RELAYS

All kinds of relays: plug-in, PCB
mounting, low voltage (down to

3V coils), miniature, reeds, heavy duty
contacts, signal contacts, you name it.
A fantastic selection.

You'll be back for more!

CAPACITORS

An exciting selection of
capacitors. There are
ceramics for decoupling and
general use, Polystyrenes for high
performance circuits, dipped and

A moulded polyesters in values from a few
E:ggfk\;ss for £12+ VAT TRANSISTORS nF up to 2.2pF (very expensive), tants and
PARCEL16B: A mix of general purpose silicon aluminium electrolytics — just about any

capacitor you'll ever need. Don't miss this

transistors, mostly bipolar NPN and
one!

PNP, with a few FETs and unijunctions

200 RELAYS for £38 + VAT

thrown in (when available) to spice PARCEL 8A:

the mixture. The contents vary from 1000 CAPACITORS for £6.50 + VAT
month to month — at the moment there PARCEL 8B:

are BC212s, BC213s, BC548s, 2500 CAPACITORS

BC238Bs, MTJ210s, and so on. Next
month — who knows? All top quality
components.

PARCEL 6A:

UK Orders:
|
200 TRANSISTORS for £7.80! + VAT Please add £2.50

towards postage and

packing and 15% VAT

— to the total
Europe and Eire:

HIGHGRADE ,
Please.add £6.00 carriage

COMPONE NTS LTD and B;t:;algzeszgo\gg
Please add £12.00 carriage

Unit 111, 8 Woburn Road, Eastville, Bristol BS5 6 TT and insurance. No VAT

for £14.90 + VAT
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Hobbykit

FROM OUR RANGE OF

OVER 120 KITS
Kit No Description
1001 0.2 WATT FM TRANSMITTER.......
1004 LIGHT SWITCH. e Ve o 5
1006 800 WATT MUSIC-TO-LIGHT...
1009 1 WATT FM TRANSMITTER....
1011 MOTORBIKE ALARM......... -
1013 AM-FM-VHF RECEIVER................. .
1014 3x700 WATT WIRELESS MUSIC-TO-LIGHT.
1018 GUITARTREMELO...........
1020 0-5 MINUTE TIMER........
1022 METAL DETECTOR.............
1026 RUNNING LIGHTS....
1028 4 WATT FM TRANSMITTER.........
1029 4 SOUNDSELECTRONIC SIREN.........
1030 LIGHTDIMMER ......
1034 CAR BATTERY CHECKER...........
1036 TRANSISTOR TESTER...................
1037, = ADISCOISTIROBE LIGH Tttt sics. i s
1038 AM-FM AERIAL AMPLIFIER
1044 GRAPHIC EQUALIZER.......
1045 SOUND EFFECT GENERATOR...
1047 SOUND SWITCH..... ,
1049 ULTRASONIC RADAR
10556 FM RECEIVER USING TDA7000.
1059 TELEPHONE AMPLIFIER............
1065 INVERTER12VD.C.TO220VAC.....
1069 12V D.C. FLUORESCENT TUBE UNIT.
LS N (X i vt s e . .
1074 DRILL SPEED CONTROLLER.............
1075 ELECTRONIC DICEWITHL.ED.'s..
1084 TV LINE AMPLIFIER
1091 GUITAR PRE-AMPLIFIER ,
1098 DIGITALTHERMOMETER WITH

L.C.D. DISPLAY...........

1111 LOGIC PROBE.........
11114, ELECTROMNIC.LOCK:: wstoathoted s
1117 TV PATTERN GENERATOR.........
1119 TELEPHONE LINE RECORDING...
1122 TELEPHONE CALL RELAY
1124 ELECTRONICBELL..........
11256 ELECTRONIC LOCK...........
1129 NEGATIVE ION GENERATOR.....
1130 TELEPHONE “BUG” DETECTOR
1133 STEREO SOUND-TO-LIGHT......
1203  MINI FM TRANSMITTER WITH MIC

(SUPPLIED READY ASSEMBLED).........

are available for some of the kits.
Full details are given in our catalogue.

Plastic boxes with silk screened front panels

JUST A SMALL SELECTION

Price
£ (ea)

4.16
5.83
4.99
5.42
8.33
13.33
10.82
7.08
5.42
4.16
8.33
14.16
4.99
4.59
2.92
3.75
11.25
290
12.91
6.66
9.68
14.98
12.49
8.33
20.82
5.42
6.24
4.99
6.66
3.34
7.50

20.82
3.75
7.60
</
4.16
6.66
4.99
6.66

14.16
3.34
9.52

4.16

All kits contain a Sitk-Screened high quality p.c.b.,
components, solder, wire and FULL instruction sheet.

DIGITALLCD METER

Major features include:
* Upto20AACand DC # 30 position rotary

* DC volts up to 1000V switch
* ACvoltsupto700v  * Push button ON/OFF
* HFE and Diode Testin Apied .

e , 9 % Complete with leads,
* 3% digit LCD display battery

M-3800 Digital Multimeter

o T A, £32.20
ECONOMY LOGIC
MULTIMETER PROBE

* Upto10ADC

* Diode Testing

* DC 200V/AC 500V

* Leads and Battery
EC-METER f£f14.38

* UseonTTL or CMOS
* Detect pulses of 26nS
* LED Indicators
* 2 Tone sounder
LO-PROBE

£9.14

Economy Side Cutters......£2.13
Economy Top Cutters ...... £213
Economy Pliers.................. £2:13

Heavy Duty Long Nose
[ [T S . .£2.60
Heavy Duty Bent Nose

Light Duty Cutters. .£1.61 Pliers.... f2.60

Automatic Wire Striper.....£3.34 Butane Gas Pencil Torch..£5.00

Mains Soldering Iron Crimping Tool...... ..£1.84
U7 S £6.84

Insulated Crimp Terminals:

De-Soldering Pump..,....:..£2.88

De-Soldering Braid....... £058 oo o . (Packof20)
6 Piece Screwdriver Set....£5.69 LR - gk A
7 Piece Screwdriver Set....£6.33 Spade Red,:: ’.£0:62
8 Piece Screwdriver Set....£7.76 e,y -£0.68
PVC Tape (Assorted "
B Y ey 3104 /o Ton e 2853
Large Snap-Off Blad Blue.. £0.68
L] (- ——— .£0.58 Blish %5n Bl
Small Snap-0ff Blade Red £0.62
Knife.......... - .0.40 Bluén ’.£0'68
Pack Large & Small Knife.£0.83 Bt Connecto;. CELpAs S g
Tweezer Set (Setof 4).....£3.80 BT oo o s £0.62
Heavy Duty Side Cutters..£2.60 Blue.. ......£0.68

*% JUST ARRIVED *»%

Twin 360K 5.25" Floppy Disc Drive complete with

Power Supply. Enclosed in a professional white case

complete with mains lead. Connections are via a 37
Pin D" Socket. Full connection details supplied.
TWIN FDD +PSU.......coovviiiiiieen, £68.95

For comprehensive details of all our

tools, test equipment and electronic com-

ponents please see our catalogue. Please
follow the information given below.

Everyday Electronics, November 1990

* ALL PRICES * > For acomprehensive
INCLUDE VAT Kit Catal ]
Mraey Hobbykit Ltd. [R5
Add £2.00 cartiage I ey
omponent Catalogue
Europe & Eire: CREDIT CARD HOTLINE % plgase send an Ag
Deduct 15% VAT 081-205 7485 s envelope stamped:
(divide price by 1.15) UK:
& N SISV CAPITOL Ill\jlg:JTS!rgR IAL PARK 0
Outside Euro Europe & Eire:
Deduct 15% VAT CAPITOL WAY £1.00
(divide price by 1.16) LONDON NW9I OEQ Outside Europe:
Add £10.00 carriage. FAX NO: 081-205 0603 £2.75
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MAIL ORDER AND SHOP
EE94 135 Hunter Street
g Burton-on-Trent

Staffs, DE14 28T

Tel: 0283 65435

ELECTRONI LTD o oo oo
é:‘lop;ig;'z ;n;';‘::o‘:“\g" Add £2 s 1vina El ; [ HAMEG HM 203-7 OSCILLOSCOPE |
9-2 Saturd p&p to n New model just arrived. Special summer discount price.
Omcizllgr:eyl's welcome all orders upp y’ng eCtro ’cs Full two year parts and labour warranty £309

20MHz-2 channeis 1mV sensitivity

for Education,
.= . . Easy to operate and high performance  +£46.35 VAT
[sureaneT srosocasTrecever |l Robotics, Music, Next Day Delivry £8.50

EtElasl;\tn ﬁ\r:a’s?(t)o build SUPERHET A M. radio Comp Uting and mUCh' EDUCA TIONA L BOOKS &
kit . Covers Long and medium Wave bands. built m uch more !
NEW CATALOGUE OUT BOOK PROJECTS

in loudspeaker with 1 watt output. Exceilent
OCTOBER. SEE FUTURE ADVENTURES WITH ELECTRONICS

sensitivity and selectivity provided by ceramic |.F
filter. Simple alignment and tuning without
S();?C(;ﬂt Z‘i\lg%’:ﬁ:& :(gn:vzllgr?:epilgi:a;;;; :r'\t: ISSUES OF EVERYDAY The classic Easy to Follow book suitable for all ages. Ideal
pre-cu a ranspar for beginners. No soldering, uses an S-DEC breadboard.
dial for a striking see-through effect. E LECBRECT)'R:LCSS FOR Gives clear instructions with lots of pictures. 16 projects —
KIT REF 835 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
[D 2 C M OTOR GEARBOX Es | breadboard and all the components for the series.
ADVENTURES WITH ELECTRONICS £6.25
COMPONENT PACK (less book) £23.49

N
| STEPPING MOTORS |

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

ID35 PERMANENT MAGNET MOTOR — 48 steps
per rev. £1 6.':{J
MD200 HYBRID MOTOR — 200 steps per rev.

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

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: £16.80 work). Atso full detalls of how to bulld 6 projects — burglar
SMALLUNITTYPEMGS 3 MD35 Y PERMANENT MAGNET MOTOR — 48 alarm, radio, game, etc. Requires soldering — 4 pages
Speed range 3-2200 rpm. Size 37%43X25mm steps per rev £12.70 clearty show you how.

LARGE UNIT TYPE MGL £4.55 Jll MD33 PERMANENT MAGNET MOTOR — 48 R, s i e
Speed range 2-1150 rpm. Size 57X43X29mm steps per rev. 8.95 R e Pureaey

FUN WITH ELECTONICS Book £2.50
COMPONENT PACK (less book) £18.45

30 SOLDERLESS BREADBOARD PROJECTS
A book of projects by R. A. Penfold covering a wide range of
interests. All projects are built on a Verobloc breadboard.
Full layout drawings and component identification
diagrams enable the projects to be built by beginners. Each

| EVERYDAY ELECTRONICS KIT PROJECTS |

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

Ref Price Ref Price circuit can be dismantled and rebuilt several times using the
835 SUPERHET BROADCAST RECEIVER Mar 90 542 PERSONAL RADIO June 86 £12.89 same components. The component pack allows all projects

m: :‘:;lleso panels and dial 22'22 528 PA AMPLIFIER May 86 £29.95 in the book to be built one at a time

( above i p + 9
BeAT QU |GKICAP TESTER Feb 50 017 B STEREO REVERB Apr 86 £29.57 Projects covered inctude amplifiers, light actuated switches,
83900 £€ 4/ CHNNNELUIGHT CHASER Uan 50 em 45 D13 BBCMIDIINTERFACE Mar 86 £31.26 timers, metronome, touch switch, sound activated switch,
; 512 MAINS TESTER & FUSE FINDER Mar 86 £9.86 moisture detector, MW. Radio, Fuzz unit. et
815 EE TREASURE HUNTER Aug 89 FUNKRE4195 405 \1iisiCAL DOOR BELL Jan 86 £20.95 NI S
g‘; S‘L‘I::;gﬂg';#g; ii Bt 21233: 493 DIGITAL CAPACITANCE METER Dec 85 £46.46 g% %(J)ég_ﬁggss ?READBOARD oA
ay E 1 R 00k s

800 SPECTRUM EPROM PROGRAMMER Dec88 £29.95 B o ELUSA e 5

464 STEPPER MOTOR INTERFACE FOR THE BBC COMPONENT PACK

796 SEASHELL SYNTHESISER Nov 88 £27.94 COMPUTER less case Aug 85 £9.40
790 EPROM ERASER Oct 88 £27.90 1035 STEPPER MOTOR EXTRA £8.95
769 VARIABLE 25V-2A BENCH POWER SUPPLY OPTIONAL POWER SUPPLY PARTS £5.74 ENJOYING ELECTRONICS
Feb 88 £55.61 461 CONTINUITY TESTER July 85 £6.93 Bt/ At odlichinirdassotis s malin
763 AUDIO SIGNAL GENERATOR Dec 87 £15.66 455 ELECTRONIC DOORBELL June 85 £8.45 d°'? 0 "“, v °|°ww < '.“"°.ts“°4; 5: €9 )
739 ACCENTED BEAT METRONOME Nov 87 £23.43 453 GRAPHIC EQUALISER June 85 £29.98 Al "f“°"s oy @laclie BT DS °°,"°,:'"9
740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19.568 444 INSULATION TESTER Apr 85 £21 elements of electronics such ascurrent, transistor switches,
744 VIDEO CONTROLLER OctB7 £3258 392 BBC MICRO AUDIO STORAGE SCOPE flip-flops, oscillators, charge, pulses, etc. An excellent
734 AUTOMATIC PORCH LIGHT Oct 87 £19.20 INTERFACE Nov 84 £39.95 follow-up to Teach-in or any other of our series. Extremely
728 PERSONAL STEREQ AMP Sep 87 £15.99 387 MAINS CABLE DETECTOR Oct 84 £6.18 well explained by Owen Bishop who has written many
730 BURST-FIRE MAINS CONTROLLER Sep87  £15.17 386 DRILLSPEED CONTROLLER Oct 84 £9.70 exceilent beginners’ articles in numerous electronics
724 SUPER SOUND ADAPTOR Aug 87 £42.93 362 VARICAP AM RADIO May 84 £14.70 magazines.
718  3.BAND 1.6-30MHz RADIO Aug 87 £29.66 337 BIOLOGICALAMPLIFIER Jan 84 £27.00 ENJOYING ELECTRONICS Book £3.60
719 BUCCANEER .8, METAL DETECTOR  July 87 263 BUZZ OFF Mar83 £6.35 COMPONENT PACK £15.05
Inc coils. and case, less handle and hardware £29.58 242 INTERCOM no case July 82 £6.36
722 FERMOSTAT Juty 87 £1358 240 EGG TIMER June 82 £7.68 Note - A simple multimeter is needed to fully follow this
715 MINIDISCO LIGHTS June 87 £14.08 108 IN SITUTRANSISTOR TESTER June 78 £10.63 book. The M102 BZ is ideal. £13.98
707 EQUALIZER (JONISER) May 87 €17.37 106 WIERD SOUND EFFECTS GEN Mar 78 £8.75
700 ACTIVE I/R BURGLAR ALARM Mar B7 £39.87 101 ELECTRONIC DICE Mar 77 £7.00 A FIRST ELECTRONICS COURSE
681 VIDEO GUARD Feb 87 £9.39 3l 4 &
584 SPECTRUM SPEECH SYNTH (no case) Feb87 £23.39 TEACH-IN 1 PROJECTS A coploqsly allustra}ed book that explains the principles of
578 SPECTRUM I/0 PORT less case Feb 87 £10.55 591 REGULATORUNIT & SAFE POWERSUPPLY  £29.95 etectronics by relating them to everyday objects. At the end
569 CAR ALARM Doc 86 £1334 692 UNIVERSALLCR BRIDGE £28.89 JJll O each chapter a set of questions and word puzzles allow
563 200MHzDIG. FREQUENCY METERNovB6  £69.95 5693 DIODE/TRANSISTOR TESTER £21.22 [ Provress "é be checked in an entertalning way. An S-DEC
561 LIGHT RIDER LAPEL BADGE Oct 86 £11.40 594 AUDIO SIGNAL TRACER £18.73 readboardis used for this series - soldering is not required
560 LIGHT RIDER DISCO VERSION £21.93 595 AUDIO SIGNAL GENERATOR £29.31 A FIRST ELECTRONIC COURSE BOOK £3.75
559 LIGHT RIDER 16 LED VERSION £15.25 596 RF SIGNALGENERATOR £€27.37 PACK £23.47
556 INFRA-RED BEAM ALARM Sep 86 £31.70 697 FETVOLTMETER £24.02
544 TILT ALARM July 86 £8.76 598 DIGITAL PULSE GENERATOR £18.65
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INSULATION g

TESTER

EE APRIL 85

A reliable electronic tester which checks
insulation resistance of wiring appliances etc., at
500 volts. The unit is battery powered simple and
safe to operate. Laakage resistance of up to 100
Megohms can be read easily. One of ourown

designs and extremely popular.

KIT REF 444
p) 7 TS
mean LTI ‘.’
lmisamiswa
! 17

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. Simpie to

build. @

KIT REF 718

EE MAY '86
A hand held stroboscope which uses 6 “uitra
bright” LEDs as the light source. Designed fo
demonstrate the principles of stroboscope
examination, the unit is also suitable for
measuring the speed of moving shafts etc.
The flash rate ccntrol covers 170-20,000 RPM in
two ranges.
KIT REF 529 @

l’:.'

S Qg
\

EE MAY ‘87
A mains powered loniser with an output of
negativeions thatgive 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 bui d on a simple PCB. @

EE

KIT REF 707

LIGHT RIDERS

EE OCT ‘86

Three projects under onetitle - all simulations of
the Knight Rider lights from the TV series. The
three are a lape 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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PET
SCARER

EE MAY 89

Produces high powei 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

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
e

ACOUSTIC :
PROBE

EENOV '87

A very popular project C'
which picks up vibrations by
means of 3 contact probe
and passes them onto 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 O LG

»

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 &
HUNTER

EE AUG ‘89

A sensitive pulse induction ("~
Metal Detector. Picks up :
coins and rings etc., upto P
20cms deep. Low ground ﬂq“ g
effect”. Can be used with

search-head underwater. . ﬁ

Easy to use and build, kit

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

KIT REF 815 .
Headphones e

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 -

7,
VARIABLE i ‘ 7

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

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

i

S

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

KIT REF 790

STEPPING MOTOR
INTERFACE

EE AUG ‘85

This interface enables 4 phase unipolar stepping
motors to be driven from four output lines of any
computer user port. The circuit is especially
suitable for the [D35 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
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TK FOR KITS

GUARD 00G KIT

PROGRAMMABLE ELECTRONIC LOCK KIT T

Keys could be a thing of I — e
the past with this new high @ ORI QUi
security lock. Secure e —cmom
doors to sheds, garages,

o

d
PROGRAMMASL |
[l ez G GAIN
g G GRIAL (T
FRROR COUNTER W g

One of the best burglar deterrents is a even your home or pre-

guard dog and this kit provides the vent the unauthorised use T eencioas o
| barking without the bite! Can be con- of computers, burglar o

nected to a doorbell, pressure mat or alarms or cars. One ¢ i 3 Only 45x25x15mm, including built-

any other intruder detector and pro- 4-digit sequence will op- y -in mic. 88-100MHz (standard FM

" fduces random threatening barks.

radio). Range approx. 300m depend-
Includes mains supply and horn

erate the lock while incor- A rengnan ing on terrain. Powered by 9V PP3

rect entries will sound an

u-*m >

speaker ) », = (7mA). ideal for surveillance, baby
XK125 £21.95 alarm. The number of in- TR N alarm etc. XK128 £6.35
e 7 correct entries allowed C = i
: before the alarm is triggered is selected by you. Further entries will N s Ve SR LA - S
be ignored for a time also set by you. Onlx the correct sequence will -
open the lock and switch off the alarm. The sequence may easily be @ o
changed by entering a special number and code on the supplied AL ;;.
keyboard. Kit includes; keyboard, alarm buzzer, high quality PCB and REMOTE CONTROL ™
alt electronic components. Supply 5-15V DC. Will drive our Latch S DIMMER KIT $ed
Mechanism (701 150 @ £18.98) or relay directly. ¥ -
XK1 31 £1995 9 imagine controliing the brightness of your Ld
S| lights or switching them on or off from the
Db = A B ] comfort of your armchair! This kit contains all }

DL80OOOK 8-way sequencer kit with = P e ¢ Ll o
:)uilt—lln 0 tg—i|solated soung to e

ight input. Only requires a box and 4

control knob to complete ....£39.95 ‘Q‘ SI M PLE KITS FOR BEGIN N ERS
3&?&%0&73’43@5& ta(:]agures B Especially aimed at the beginner. Have fun with your project even after you
dimming 1kW per channe! ., £23.95 8l have built it and also learn a little from building it. These kits include high
DLA/1 (for DZ1000K) n . quality solder resist printed circuit boards, all electronic components
Optional op-to input allowing audio (including speaker where used) and full construction instructions with
beat/light response. 5 circuit description.
DL3000K 3—channel sound to light
kit, zero voltage switching,
automatic level control and built-in
mic. 1kW per channel ........
X K139 Uni-directional chaser.
Zero switching and built-in audio
input £12.95

POWER STROBE KIT

Produces an intense s /
)

light &uls;e ata
variable frequency
of 1 to 15Hz. /&lh\

' the components from front panel to the last

screw to enable you to do just that and fit the
B shallowest wall boxes Max power 300W (ot
fluorescents

XK132... -

'

:ﬂ IRTRANSMITTER KIT
P Designed for use with
Bl the XK132 and comes
complete with a pre-
drilled box. A PP3 S
voit battery is required.
G- £4.95

XK136 TOUCH DIMMERKIT......... £12.95

VERSATILE REMOTE
CONTROL SYSTEM

These kits can switch up 1o 16 pieces of

8§ SX1D0O0R CHIME plays atune when

XK118 TEN EXCITING PROJECTS FOR
activated by a pushbutton  £4.50

BEGINNERS this kit contains a solder- gqulnnc;em on and off or control 16 functions
less breadboard, components and a epending on the keyboard selected for the
SK2 WHISTLE SWITCH switches 2 booklet with instruction% to enable the MK18 ransmitter. MK12 receiver has 16 logic
relay onandoffinresponsetowhistle  absalute novice to build ten fascinating el e TN L

: s ] 240V ac. lied. T
command £4.50 projects including a light operated switch, MK13°,§QJ?§'T9'3"§'§{$$ :n?iﬁw':f

$K3 SOUND GENERATOR produces intercom, burglar alarm and electronic Great for controlling lights, TVs, garage doors

Includes high quality I ; ! lock. Each project includes a circuit dia- etc.

PCB, components, FOUR different sounds, Iincluding gram desgrip'tion of operation and an

connectors, 5Ws strobe tube and police/ambulance/fire-engine siren  gaqy tg follow fayout diagram. A section RE i hhecetar....... £1955
assembly instructions. Supply: and machine gun £4.50  component identification and function is P e gy -, .
240V ac. Size: 80x50x45. included, enabling the beginner to build MK10 16-way Keyboard. €798

XK124 STROBOSCOPE KIT. £17.25 the circuits with confidence ..... £17.25 601133 Box for transmitter ........ £2.95 |

ELECTRONIC WEIGHING
SCALE

VOICE RECORD/ fx
PLAYBACK KIT e\ L8

This simpie to construct and even sim-

gler to operate kit will record and play- «
ack short messages or tunes. It has =

many uses - seatbeft or light reminder

in the car, welcome messages to visi- ~ sumo s

tors at home or at work, warning mes- WOH QUMITY PCO gy

sages In factories and public places. In

fact anywhere where a spoken message

is announced and which needs to be changed from time to time. Also suitable for toys - why

not convert your daugher's £8 doll to an £80 taking doll!!

Size 76 x 60 x 15mm
Message time 1-5 secs normal speed, 2-10 secs slow speed
XK129 £25.95

PROPORTIONAL TEMPERATURE
CONTROLLER XiT

YOICE PROCESSON
1268 MEMON €

Uses “burst fire*
technique to
maintain
temperature to
within 0.5°C.
ldeal for
photography,
incubators, wine
making, etc.
Maximum load 3kW (240V AC)
Temperature range up to 60°C

Size 50x40x25mm. XK140.....£8.95

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

ES1 £8.2

ORDERING INFORMATION All paces INCLUDE
TK ELECTRONICS V/:]T. Free Zd& P osn gders ov%r 267 (UK gnIZ‘), TSN
otherwise add £1.15. Overseas Customers divide VISA
13 B(;)Stovl\\/;?gsad total order by 1.15 then add P & P: Europe £3.50, | ]
ondaon J elsewhere £10.00. Send cheque/P J/Visa/Access
Tel: 081-579 9794 No. with order. Giro No. 52931400Z. Local Author-
Fax: 081-566 1916 ity and educational institutions orders welcome.
Shop Open: Tuesday—Thursday 10 am — 5§ pm.
Saturday 10 am — 4 pm.

AERGHINTER ORDERS.: 087-567 8970 24 HOURS
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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’ Enquiries below - we regret
that lengthy technical enquiries cannot be answered over
the telephone.

Advertisement Offices:

The No.1 Magazine for Electronic & Computer Projects

EVERYDAY ELECTRONICS ADVERTISEMENTS,

HOLLAND WOOD HOUSE, CHURCH LANE,

VOL. 19 No. 11 November 90

GREAT HOLLAND, ESSEX CO13 0JS.
Phone (0255) 850596

INTERFACE

A couple of months ago we asked you to interface with us on the sub-
ject of the possible demise of our On Spec and BBC Micro pages. Well
response has not been overwhelming but it does indicate the wide variety of
computers that readers are interested in. In view of the response we have
decided that both of these features will come to an end (On Spec actually
stopped last month) and they well be replaced by a new regular feature
entitled Inrerface (what else!)

Interface will deal with interfacing ideas and problems, add on circuits
and just about any technical computing subject any reader cares to throw at
us — provided it 1s interesting and for a reasonably popular computer. In
short we are widening the coverage of computers and readers with Ataris,
Amigas, Amstrads, Commodores and IBM compatibles will now be up
there with the Spectrum and Beeb owners with something, hopefully, for
everyone over a period of time.

If you care to read the last part of this month’s BBC Micro article (read it
all if you wish!) you will find a better explanation of all this by Robert
Penfold, who will be writing Interface for us. So, if you have any ideas or
wants which could fit into Interface, why not drop Robert a line via this
office. We cannot guarantee to produce something for every need but ideas
and comments are always welcome.

GCSE PROJECTS

If you are about to undertake a GCSE project for next year’s technology
examination then do not miss our new series — starting in the January '91
issue — Project Development for GCSE Technology. This short series which
is designed to help teachers and students to devise, design and develop
electronics projects, has been written by a GCSE assessor specially for EE
and is based on his experience of the common pitfalls and problems en-
countered by students. The timing of the articles has been programmed to
fit in with the development of projects in the school year.

By the way, our new book Teach-In No.4 — now available from your
newsagent — also covers a vast amount of information which would be of
value to all beginners and to any technology students. At just £2.95 for 112

Ad pages it is also excellent value for money. ’_—Q‘

SUBSCRIPTIONS

Annual subscriptions for delivery direct to
any address in the UK: £17.00. Overseas:
£21.00 (£39 airmait). Cheques or bank drafts
(in £ sterling only) payable to Everyday
Electronics and sent to EE Subscriptions
Dept.,, 6 Church Street, Wimborne, Dorset
BH21 1JH. Subscriptions can only start

Everyday Electronics, November 1990

with the next available issue. For back
numbers see below.

BACK ISSUES

Certain back issues of EVERYDAY
ELECTRONICS are available price £1.70
(£2.20 overseas surface mail) - £ sterling
only please - inclusive of postage and
packing per copy. Enquiries 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, & March 90.

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) 860596

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 incor-
poration or modification of designs pub-
lished in the magazine. We regret that we
cannot provide data or answer queries
on articles or projects that are more than
five years old. Letters requiring a per-
sonal reply must be accompanied by a
stamped self-addressed envelope or a
self addressed envelope and interna-
tional reply coupons.

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

COMPONENT SUPPLIES

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

We advise readers to check that all parts
are still available before commencing any
projectin 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
reasonable precautions to protect the
interests of readers by ensuring as far as
practicable that advertisements are bona
fide, the magazine and its Publishers cannot
give any undertakings in respect of
statements or claims made by advertisers,
whether these advertisements are printed as
part of the magazine, or are in the form of
inserts.

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

TRANSMITTER/BUGS/TELEPHONE
EQUIPMENT

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

EEMUSKETEER

CHRIS WALKER =

A complete home entertainment
controller in one handheld unit.
Will replace up to four separate
controllers whilst retaining all the
commands of the originals.

sette recorder, midi hi-fi unit, graphic

equaliser, satellite TV decoder or even if
you have constructed the author’s Mains
Appliance Remote Control System (EE June
- September *90) then chances are that you
also possess at least one infra-red remote
control handset designed to make opera-
tion of these types of appliances as con-
venient as possible.

IF YOU own a television set, video cas-

The problem is that as you buy more
appliances you also acquire an arsenal of
these handsets, all of which should be
readily available for use on the armchair if
they are to fulfil their intended function.
Some manufacturers have created systems
which control TV/Teletext and video from
a single handset but you are restricted to
purchasing the dedicated TV/Video com-
bination.

What would you say to a single device
which could replace up to four separate
controllers whilst retaining all the com-
mands of each one? Read on.

IMPERSONATION

The early attempts at TV remote control
resulted in the control box being linked
to the main unit by a multi-cored trailing
lead. Later *‘wire-less” versions used an
ultrasonic link but, after realising that such
ultra-sound drove the pet dog crazy, the
designers of most current handsets now
make use of the high efficiency infra-red
emitters and receivers commonly available
these days.

Now, what the EE Musketeer **Infra Red
Remote Control Emulator” can do is to
record the infra-red (IR) output from dif-
ferent handsets and assign each function to
a different button. In fact, it can record 64

Fig. 2. Schematic block diagram for the EE Musketeer.
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Fig. 1. Pulse position modulation
(p.p.m.) word format.

different functions spread over four images
of a 16-button keyboard. Later, on com-
mand, it will play back the appropriate IR
pattern and fool the appliance (TV, video,
or whatever) into thinking that is receiving
signals from its own handset.

In other words, this device mimics or
emulates 1R handsets in rather the same
way that a TV impersonator mimics
famous people; if he is good enough you
may believe that you are actually looking
at and listening to the real star!

WORD FORMAT

When a button on an infra-red transmit-
ter is pressed the encoder chip within the
handset serially sends data words to the
infra-red emitters. Each word consists of
several pulses of 40kHz carrier frequency;
this frequency originates from the days of
the ultrasonic transducer which resonates
at 40kHz but most IR handsets still make
use of it.

The data is usually encoded by pulse
position modulation (p.p.m.) where the
time intervals between successive pulses are
either “short™ or “long™ to represent a
logic 1 or logic 0 in the transmitted word.
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The form of a complete p.p.m. word is
shown in Fig. 1.

The transmitter will usually output a
continuous stream of data words as long as
the button remains pressed and the receiver
waits to receive at least two identical and
consecutive words before responding so
that the chance of receiving errors are
greatly reduced. A few types of infra-red
control send the data word only once with
each press of the button but follow this
with a regularly repeating *“‘continuation
pulse™ whilst the button is held down. This
allows the receiver to distinguish between a
button which is repeatedly pressed and one
which is pressed and held.

SAMPLING

In the record mode the EE Musketeer
“looks™ at the infra-red output from the
original handset and, every 0.12 milli-
seconds, it samples and stores the state of
the output, i.e. whether infra-red is present
or not. The unit makes 1024 samples,
synchronising the first sample with the start
of IR transmission.

Thus the total sample time lasts 1024
% 0.12=123ms. Over this length of time it
1s possible to store two whole words from
most of the commonly available handsets
such as those outlined below.

When deciding on a sample rate it is im-
portant to sample faster than the highest
expected frequency. This ensures that the
shortest data pulses are not *“‘missed” be-
cause they have come-and-gone between
two successive sampling points.

During the research for this project a
large number of TV, video and hi-fi infra-
red handsets were investigated. These bore
manufacturers names such as Ferguson,
Rediffusion, JVC, Saisho and Sanyo. It
should be fair to assume that they represent
a valid cross-section from the majority of
types available.

The pulse widths vary between 0.2ms and
0.6ms whilst the length of one data word
lies between 15ms and 70ms with inter-
word gaps in the region 10ms to 40ms.
Thus, sampling once every 0.12ms is suffi-
cient to catch the shortest pulse width.

One particular handset, sold under the
Japanese name **Salora”, had a very dif-
ferent data transmission rate with pulses
of width 0.05ms and a word length of only
3ms. Sampling once every 0.12ms would
be far too siow to record this bit pattern
although it could be accommodated if the
sampling rate was increased to at least
once every 0.05ms, i.e. a frequency of
20kHz.

However, the entire sample time would
now be reduced to 1024 x 0.05=51ms and
this is too short to store the more com-
mon formats described above! Using the
component values shown it is safe to say
that the unit is compatible with most con-
trollers but there are bound to be a few
exceptions.

BLOCK DIAGRAM

Referring to the schematic block diagram
of Fig. 2, let us consider how bit patterns
are recorded in the EE Musketeer.

The Keyboard Encoder converts a key
depression into a 4-bit binary code which
forms part of the address bus of the
memory. The remainder of the memory
address is controlled by two *“Keyboard
Select” switches and a 7-bit binary counter.

The entire 13-bit address bus can access a
total of 2!13=8192 memory locations, each
one containing a unique byte of informa-
tion which can be inserted or extracted from
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memory via a bi-directional 8-bit data bus.
Thus a total of 8192 x8 =65536 bits
can be stored.

A *“Key Pressed” output from the Key-
board Encoder goes high upon a key
selection and this enables the system clock,
which proceeds to shift sampled infra-red
data into a shift register (the clock fre-
quency thus determines the sampling rate).
After eight bits of data have been serially
shifted in, the whole byte is loaded into the
memory via the data bus and the 7-bit
counter increments to the next address
location, whilst the shift register proceeds
to gather the next eight data bits and so on.
This continues for the 128 possible output
states of the counter after which a total of
128 x 8 = 1024 bits have been stored.

As the 7-bit counter strobes through the
memory locations it can be seen that the
remaining six bits of the address bus are
held in a state determined by the actual key
pressed and the position of the Keyboard
Select switches. There are four combina-
tions of these two select switches and it is
thus possible to store in the memory four
images of sixteen keys, each one containing
a 1024 bit data pattern,

DATA RETRIEVAL

In the playback mode, data bytes are
loaded from memory into a second shift
register and each bit is serially shifted out
by the system clock. The serial output
(which is a copy of the original bit pattern
from the infra-red handset) is fed to an
oscillator where the 40kHz carrier fre-
quency (removed when the bit pattern was
sampled) is re-applied before transmission.

As long as a key is held down the counter
cycles continuously and the recorded bit
pattern is repeatedly transmitted. For some
remote control functions this is useful, for
example a **Volume Up” command, since
the sound level will *“crescendo’ as long as
the appropriate button is pressed.

For other functions repetition may be a
nuisance. Holding down an ON/OFF key
may cause the appliance to repeatedly
toggle on and off. Unfortunately there is no
simple way in this project of equipping
some keys with a repeat function whilst

keeping others as a *‘one-shot”. Therefore
all keys repeat and, in practice, this proves
quite easy to manipulate.

DATA STORAGE

Several points have to be considered
when deciding on the type of memory to
use in this application. First of all, we
require a memory capacity of 65536 bits
stored as 8192 8-bit data bytes. There are
several single chip memories which will
fulfil this need, but they are available in a
variety of breeds.

Random Access Memory (RAM) is very
versatile since data can be written to the
chip and updated or erased at any later
time. They are volatile, however, meaning
that an uninterrupted power supply to the
chip is required if the stored data is not to
be corrupted.

Also, RAM’s are available as *“static™ or
“dynamic” types. The former would be
required in this design since dynamic
memory requires its contents to be
“refreshed” every few milliseconds.

An Erasable Programmable Read Only
Memory (EPROM) might appear to be a
better choice than a RAM since they are
non-volatile and retain their data when the
power supply is removed. In fact the only
way to erase them is to expose the chip to
ultra-violet light.

However, this erasure is total and wipes
the w/ole memory clean, there is no way of
selectively re-writing a small section. So, if
a mistake is made during the recording
of bit patterns one would have to wait
for the whole chip to be erased (a process
which takes about 20 minutes, assuming
that you possess a UV light source) before
re-programming again. Let us NOT use an
EPROM!

The absolutely ideal contender is an
Electrically Erasable Programmable Read
Only Memory (EEPROM) or sometimes
known as E2PROM). These are non-
volatile but data can be updated electrically
just like a RAM. In fact, and EEPROM
would have been used in this project but for
the cost: a 64K chip costs about £25
compared with £5 for a RAM of the same
storage capacity.
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So, all points considered, it was decided
to use a type 6264 static RAM with per-
manent baltery backup to prevent loss of
stored data.

POWER SOURCE

The complete circuit diagram for the
EE Musketeer infra-red remote control
emulator is shown in Fig. 3.

Six 1.5V cells, B! to B6, supply 9V to
voltage regulator IC11 via the On/Standby
switch S17a. The other half of this switch
(S17b) is connected to the “Chip Select”
terminal of the RAM, pin 26 of 1C6.

When in Standby mode, this terminal is
tied down to OV reducing the power con-
sumption of the RAM to well under 20pA.
Under these conditions the bottom three
cells Bl 1o B3 maintain about 4.5V di-
rectly to the RAM power supply pin 28 via
diode D12 and this is sufficient to retain the
stored data indefinitely.

In normal power-up mode the voltage
regulator provides 5V to the entire circuit.
The RAM receives power through Schot-
tky barrier diode D11 which has a lower
forward voltage drop than an ordinary p-n
silicon diode. This ensures that the power
supply to the RAM stays within specified
operating limits, i.e. between 4.5 and 5.5V.

Data will be lost of course when the bat-
teries are changed but this should not be a
regular act. In standby mode alkaline cells

will supply the necessary 20pA for several
years.

When switched ON the circuit consumes
about 2.5mA, 2mA of which is gobbled
by the voliage regulator. Manufacturers,
please flood the market with low quiescent
current consumption voltage regulators!

Integrated circuit IC1 is a keyboard en-
coder which scans 16-keys wired in a 4 x4
matrix as shown in Fig. 4. This i.c. also
consumes a relatively large battery current
of about 0.4mA and it is for these two
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reasons that the unit should be switched
to Standby when not in use, in order to
preserve battery life.

The binary output from ICI (pins 14 to
17) forms part of the address bus for 1C6.
Capacitors C1 and C2 set the keyboard
scan rate and debounce period respectively.
The “Key Pressed” output (pin 12) is
inverted by gate IC10d 1o become Key
Pressed and this is used to ensure that when
a key is not pressed binary counter IC2 and
divide-by-8 counter 1C3 are reset and the
clock generator IC4 is disabled.

RECORDING
PROCEDURE

Imagine that the Record switch S20 is
closed and a keypad button is pressed and
held. The Key Pressed line will, therefore,
be at OV.

The clock generator 1C4 is enabled by
either a logic 0 at pin 4 or a logic 1 at pin 5.
Pin 4 is held high by the Record switch
$20b and, initially, the output from latch
IC5b pin 13 is low. Therefore, the clock is
not running and the circuit is in a “primed”
state.

The infra-red output from the handset
whose bit-pattern is to be recorded is held
near to the infra-red sensitive diode DI

Fig. 4 (left). Circuit representation of
the 4 x 4 matrix keyboard wiring.

Fig. 3. Complete circuit diagram for the EE Musketeer. With the exception of IC6, the power supply to each i.c. has not been

shown for clarity.
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Fig. 5. (a) Timing diagram for the circuit in Record mode. (b) Playback mode timing diagram.

and the appropriate button on the hand-
set is activated. The received signals are
cleaned up by Schmitt trigger IC10e and
immediately they trigger the latch IC5b.

The pin 13 output of this latch goes high
and the system clock (IC4) starts to run.
The clock output is available at pin 10
IC4. The timing diagram for the circuit in
Record mode is displayed in Fig. 5a.

The received data from gate IC10e is also
fed to the serial input (pin 2) of shift
register IC8 and this data is shifted in on
the rising edge of the clock which is fed in
at pin 3. Incidentally, the combined
capacitance of the IR sensor and the
Schmitt trigger input together with resistor
R1 act to filter out the received 40kHz
carrier frequency. This is later added
before re-transmission.

Divide-by-8 counter IC3 is triggered by
the falling edge of the clock signal and
on every eighth falling edge there is a
high-to-low transition at the output pin 9
which increments the 7-bit binary counter
IC2. The short but significant propogation
delay introduced by gate ICI0b ensures
that the Write Enable pin 27 of the RAM is
taken high before the counter outputs
change. Therefore, the data byte which is
present on the eight parallel outputs of
shift register IC8 during the period of the
eighth clock pulse is loaded into memory
and then the memory address is incre-
mented ready for the next byte.

After 128 counts from IC2 its pin 13
output goes high which resets the latch
IC5b and stops the clock. This completes
the loading procedure for one key on the
emulator.

During the period whilst the latch out-
put is high l.e.d. D6 is switched on to indi-
cate that data is being sampled. In practice,
the entire sampling time only lasts 123ms
so D6 appears to flash once briefly upon
receipt of data.

The clock frequency is set by capacitor
C4 and resistor R4:

f=1/(4.4 x R4 xC4)
For long term stability the capacitor is a
silvered mica type and the resistor used is
of metal film construction. The clock fre-
quency may be changed as mentioned ear-
lier to suit unusual handsets.

PLAYBACK

_With the Record switch S20 open, the
WE pin 27 of IC6 is held high via diode D8
whilst the OE pin 22 is taken low. There-
fore, the RAM can output data onto the
data bus. The IC8 data outputs are in
a high impedance state since its Output
Enable pin 15 is also low.

Pressing a keyboard button causes the
Key Pressed line to go low which, in turn,
allows pin 4 of IC4 to drop to OV. This
enables the system clock. Refer to Fig. 5b
for the timing diagram of this part of the
circuit.

Data is loaded from the RAM into the
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output shift register IC7 on the rising edge
of the clock signal at pin 10 provided that
pin 9 (Parallel Load) is at + V. To load the
initial data byte the Parallel Load pulse
is produced by the falling edge of Key
Pressed at the instant a keypad seiection is
made.

This transition is passed in the form of a
negative-going pulse via capacitor C6 to
gate IC10c whose output is used to Set
latch IC5a. The pin | output of this latch
forms the Parallel Load pulse for IC7.

Pin 1 IC5a stays high whilst the rising
edge of the clock loads data into IC7. The

next falling edge of the clock resets Parallel
Load to logic 0 and each following rising
clock edge then shifts data out of IC7 from
pin 3.

After eight clock cycles the shift register
is then empty but the next Parallel Load
pulse is generated by the output of gate
IC10b, the falling edge of which increments
the binary counter 1C2. The clock runs
freely and data is shifted out as long as a
keyboard button is pressed.

The output from IC7 pin 3 is used to
modulate the 40kHz oscillator formed by
IC9 and associated components. The out-

COMPONENTS

Resistors
R1 220k
R2, R3, R6, R7 1M (4 off)
R4 120k
R5 390
R8, RY, R10 10k (3 off)
R11 27k
R12 1k
R13 105

All 0.6W 1% metal film

Capacitors

Semiconductors

Miscellaneous

(6 off); interconnecting wire etc.

Approx cost

guidance only

C1,C3,C10 Ou1 polyester layer (3 off)
C2,C9 1 tantalum 35V (2 off)
C4 220p silvered mica

C5, Ce, C7 220p ceramic (3 off)

C8 22u tantalum 16V

c1n 220p axial elect. 10V

TIL100 or sililar infra-red sensitive photodiode

D2to D5 1N4148 signal diode (4 off)

D6 3mmled.

D7to D10 1N4148 signal diode (4 off)

D11 BAR28 Schottky barrier diode

D12 1N4148 signal diode

D13, D14 TIL38 or similar high power infra-red emitting diode (2 off)
TR1 BC548 npnsilicon

TR2 BC337 npnsilicon

TR3 BD135 npnsilicon

1C1 74C922 keyboard encoder

1C2 4040 12-stage counter

1IC3 4024 7-stage counter

1C4, 1C9 4047 multivibrator (2 off)

1C5 4013 dual D-type latch

1C6 6264 64k CMOS static RAM

1C7 4014 shift register

1C8 4094 shift register

1IC10 40106 hex Schmitt trigger

1C11 78L05 +5V 100mA voltage regulator

S1t0S16 16-key matrix keypad (see text)
S17 d.p.d.t. rocker switch

18, S19 s.p.d.t. rocker switch (2 off)
S20 d.p.d.t. slide switch

Printed circuit board available from ££ PCB Service, code EE706; plastic case,
129mm x 134mm x 38mm or similar; battery boxes: 4 x AA and 2 x AA; AA size batteries

See

TALK

Page
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Fig. 6. Printed circuit board component layout and full size copper foil
master patern. Refer to Fig. 4 for keypad wiring.
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put from this stage, pin 10 1C9, feeds cur-
rent into the Darlington pair formed by
transistor TR2 and TR3 which drive infra-
red emitters D13 and D14.

CONSTRUCTION

Most components arc mounted on a
single-sided printed circuit board as il-
lustrated in Fig. 6. This board is available
through the EE PCB Service, code EE706.

The board is designed to locate inside a
plastic case measuring 129mm x 134mm
x 38mm which just about qualifies as a
handheld box. The infra red emitters are
mounted in the front panel whilst the sen-
sor diode D1, Record switch S20 and Data
l.e.d. D6 go on the rear panel. Switches S17
to S19 are located on the top of the case.

The prototype uses a 16-key membrane
keypad also mounted on the top panel.
These type of keyboards are self-contained
low-profile units which are convenient to
use since they stick onto the ourside of
the case panel and eliminate the need to
cut several tricky holes for sixteen dis-
crete switches. They do tend to be expen-
sive though, and there is no reason why
constructors cannot cut costs and make
their own keyboard using individual s.p.s.t.
push button switches wired as described in
Fig. 4.

Assembly of the printed circuit board is
straightforward but the constructional se-
quence described below is recommended
as it allows some intermediate tests to be
made on the circuit before it is all com-
pleted.

The use of d.i.l. sockets is essential for
the integrated circuits as several voltage
checks will be made at the pins of empty
sockets before the i.c’s are inserted. Twenty
wire links are required; use insulated wire
for the longer links to prevent unwanted
shorts. The extra work involved in making
a double-sided p.c.b. was not thought to be
worthwhile just to reduce this number of
link wires.

Complete the p.c.b. assembly, taking care
to correctly locate the Schottky diode D1 1.
Also, check the orientation of all diodes
and polarised capacitors.

After construction it is well worth in-
specting the copper side of the board
for inadvertent solder splashes across the
closely packed tracks. Use a magnifying
glass to be absolutely sure.

Use terminal pins for the flying lead
connections and complete the off-board
wiring according to Fig. 7 before starting
any tests. The membrane keypad used in
the prototype has a flexible plastic tail
which connects to the board via an 8-way
plug/socket arrangement. Connectors for
these keypads vary; purchase one to suit
your particular type, if required.

PROGRESSIVE
TESTS

Testing of the completed EE Musketeer
should be carried out in the following se-
quence, together with the controller to be
replaced.

(1) Do not insert any of the d.i.l in-
tegrated circuits at this stage. Insert the
batteries but leave switch S17 in the OFF
(or Standby) position. Don't forget the
connection labelled “E” on Fig. 7 from the
circuit board to the 4.5V tap on the battery
box.

Using a voltmeter measure the potential
difference between pins 14 and 28 of the
RAM socket (IC6). The meter should read
slightly under 4.5V.
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Switch S17 ON and this voltage should
rise to about S5V. Check for 5V at every
other i.c. socket's power pins, remembering
that ICl and IC2 are "upside-down"" rela-
tive to the other chips.

Now connect the negative lead of the
voltmeter to OV on the circuit and use the
positive probe to check that the OF pin 22
of 1C6 is high (+5V) only when Record
switch S20 is closed.

Chip Select (pin 26 IC6) should be high
when S17 is ON and low (0V) when in
Standby mode. Address pins 9 and 10
should follow the Keyboard Select switches
S18and S19.

(2) Remove power to the board (always
do this before inserting or removing CMOS
i.c’'s, which could be destroyed otherwise)
and insert IC| (upside-down) and ICI10.
Switch on and check the Key Pressed line
at pin 2 of 1C3 (empty socket), this should
£0 low only when a key is pressed.

(3) Insert IC4 and, if you have an oscillo-
scope or frequency counter, look at the
clock signat at pin 3 1C8. This square wave
should be present only when a key is
pressed in Playback mode.

(4) Add IC3 and monitor the divide-by-8
clock signal at pin 10 IC2.

(5) Insert the D-latch ICS and switch S20
to Record mode. Press and hold any key-
board switch and fire infra-red signals from
the selected appliance handset at sensor
diode D1.

There is no amplification of the received
signal so you will need to hold the emitter
close to DI. Also, shield the sensor from
bright light which would swamp the infra-
red data.

The l.e.d. diode D6 should light and stay
on until the EE Musketeer key is released.
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Fig. 7. Interwiring to the off-board components. The leads terminated with letters

go to identical letters on the circuit board.

It is also possible to monitor the Parallel
Load pulse on an oscilloscope connected to
pin 9 IC7.

(6) Insert counter IC2 (upside-down) and
repeat test 5. This time, because the counter
resets latch ICSb after 128 counts, the l.e.d.
should flash briefly only once upon receipt
of infra-red data.

(7) Insert the remaining four ic’s and
program some handset codes into the EE
Musketeer. Remember, the programming
sequence is as follows: switch S20 to
Record; press and hold the appropriate key
down and then fire the infra-red code, from

the selected controller, at D1. The le.d. D6
indicates the acceptance of data. Finally,
switch 820 to Playback and try controlling
your appliance from the EE Musketeer.

It is recommended that you program even
the unused keys on every keyboard image
since a “proper’ transmitter word has a
very small mark-to-space ratio. The ran-
dom data stored in an un-programmed
key may have a substantially higher ratio
which could damage the infra-red emitters
(which are normally over-run for an in-
creased range) if such keys are pressed
down for a long period. O

The completed EE Musketeer with the case top removed to show the battery packs mounted in the base and the
circuit board and switches mounted in the top. The “flexible” p.c.b. lead connects to the keyboard contacts .
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Technik fir Kenner - Made in Germany
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Uitra Sonic Car Alarm
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protectyourcarandits contents against
potential thiefs. Low current consump-
tion and high noise immunity are just
two o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>