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A selection of products from
our BARGAIN LISTS: Ring or
write for a free copy of our
latest list.

COIN-OPERATED
MECHANISM
2652

Made by Coin Controls, this will accept various
size colns by simple adjustment of 4 screws.
Incorporates various security features — mag-
net, bent coin rejector, etc. Microswitch rated
5A 240V. Front panel 115 x 64, depth 130mm.
Cost £10.85.

Qur price £4.00

KEYBOARDS

28852 Keyboard: Superb  brand new
keyboard 392 x 181 with LCD displaying 1 line
of 10 characters and a further line with various
symbols. 100 keys, inc. separate numeric
keypad. Chips on board are 2 Xx 74HCO5,
80C48. LCD + driver chips are easily remov-
able from board. . £15.00

Z8857 High quality Alphanumeric keyboard
on aluminium frame 314 x 150mm. Contact-
less keys good for 20 million operations.
Originally sold at over £100 each, they were
used in a ‘Printcom’ portable terminal. Fully
ASCIl encoded output. Power supply + 5V and
—~12V @ 35mA. Supplied with comprehensive
data. £14.95

28856 Cherry computer keyboard. Very slim
model 340 x 130 by only 14mm deep, in-

cluding keys. Matrix output. 67 keys in pale/
£4.00

darkbrown.

28863 Keyboard. High quality unit made by
Micro Switch. 69 pale grey and blue keys. 6 red
5mm LED's, 15 various LS chips and socketed
D8048 by Intel. Output via 7 way plug and
there is a 4 way edge connector too. Keyboard
frame is 317 x 128mm. PCB on which it's
mounted is 285 x 170mm.

Price...........c......co....... Excellent value at £12.00

TELEPHONE ANSWERING
MACHINE

78874 Superb piece of German equipment.
This uncased model looks complete & is
believed to be working. Size overall 305 x 163
X 57mm. On the PCB is a mains transformer
{220V), relays & associated components.
There are 2 mini-cassette decks, 6 position
switch, Mic + amp circuit to record outgoing
message. 2m mains lead with 2 pin plug, + a
6 core lead for connection to Telecom socket.
Excellentquality & value. . £12.50

1990 CATALOGUE

128 PAGES OF ELECTRONIC COMPONENTS AND

EQUIPMENT. HUGE RANGE!

AMAZING VALUE!

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

HIGH QUALITY TEST EQUIPMENT

HITACHI OSCILLOSCOPES
FOR QUALITY AND VALUE

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

METEX METERS
8 different models in our catalogue! |
* 4% digit 12mm LCD
display
* 30 ranges incl
20A ac/dc

+* Frequency
counter

# Capacitance test
with zero adjust

Data hold switch
Diode test

*

*

# Transistor test
# Continuity test
*
*
*

L S
M4650

Test leads with 4mm plugs £94.00

Rugged yetlow case
Carrying case

Battery and instruction manual included.
AC volts 0-200m-2-20-200-750Vac +0.5%
DC volts 0-200m-2-20-200-1000vdc +£0.5%
AC current 0-2m-200m-20Aac +1.0%

DOC current 0-200u-2m-200m-20Adc +0.5%
Resist 0-200-2k-20k-200k-2M-20M$) +0.15%
Capacitance 0-20p-200n-20uF £2.0%
Frequency 0-20k-200kHz +2.0%

Transistor hFE 0-1000 NPN/PNP

Dims 176 x 90 x 36mm

FREQUENCY COUNTER
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FC5250 7 digit frequency counter for frequen-
cies between 10Hz and 150MHz. Power on/off,
x1/x10 gate time and VHF/HF switches. Inputs
via BNC sockets. Supplied complete with in-
struction manual and test lead. Requires an
external 9Vdc nom 200mA power supply.

£6'

DISPLAYS
24243 Dlsplay panel 152 x 112mm with NEC
8 digit display (Z1731); 8279-5, MC146818, 3 X
uPABOC, & a couple of LS chips, crystal, etc.
£2.90

21731 NEC Vacuum Fluorescent Display
FIP8BII. 8digit multiplexed output 10mm high.
Heater voltage 2V, grid/anode voltage 24V.

£2.00

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

24148 LCD as 24115 but 6 dlglt 50 pins. lee
RS 588-601. Theirprice 10.86. . 310

21732 EpsonLCD4digit8mm hlgh. ceeeres £2.00
21637 LCD Display — Direct drive 3% digit
similar to RS 588-572. 12.7mm high digits. Op

voltage 4-12 RMS @ 32Hz typ. Supplied with
£2.00; 10+/

data.
£1.75; 25+/£1,50; 100+/£1.00

21560 7 seg display, 20mm high. Common
anode. . ...Only 70p! 25+/50p; 100+/42p

DL1416 Alphanumenc 4 character intelligent
display 0.16"

DL3416 4 digit m(elllgem alphanumeric dis-
play with built-in drive and memory. ASCH
ROM and muitiplexing circuitry. TTL com-
patible inputs. +5V. Supplled with data.

List price £41.50. . .. £8.00

Price

DIGITAL
CAPACITANCE
METER

CM3300 High accuracy AUTORANGING
3 digit capacitance meter. High resolution
measurement in the range 0.1pF to 99900uF
with 10 auto ranges. Range hold switch for
batch testing capacitors. Range zero control.
Inputs via spring terminals or test leads (sup-
plied}. Complete with leads and instruction
manual.

Price £65.00

AF GENERATOR/COUNTER

-4 "*I-L_ '.“
AG2603AD A combined audio frequency sig-
nal generator and frequency counter. A six
character LED display allows direct reading of
internally generated signal or signals from an
external source. The frequency generator has
a range of 10Hz to 1MHz with efther square or
sine waveforms and adjustable ocutput level.
The frequency counter has a range of 10Hz to
150MHz. Frequency range controlled by a 5-
step selector and fine control. Adjustable
ouput level with 0/20/40dB attenuator.

AUDIO GENERATOR
Freguency range....
Outputimpedance.
Qutputcontrol.

.... 10Hzto TMHz
.. 600§ unbalanced
dB and fine adjuster

-..8V rms max
.. 10V p-p max
FREQUENCY COUNTER
Frequency range.
inputvoltage ...
Max inputvoltage
Input impedance:
Highfrequency ..........ccoooieennnn.
VHF
Power .
Dims ...
Price

... 10Hzto 150MHz
Lessthan 50mV

ZdOVac SOHI
215 X 150 X 200mm
£175.00

RF GENERATOR/COUNTER
Similar in appearance to above with same
frequency counter. Spec:
Frequency range. 100kHzto 150MHz
100mV rms (up to 35MHz)

0/20dB and fine adj.

..Internal 1kHz,

external 50kHz-20kHz
atlessthan 1V rms
£179.00

Modulation

Price

SIGNAL TRACER/INJECTOR

Y133 For fault finding on Audio & RF Equip,
VU meter and speaker. Level controls, 0-60dB
atten. switch. I/P, O/P, ext spkr, and injector
skts on Front panel. Size 200x140x96mm.
Uses PP3, £55.00

LCR BRIDGE

Y134C A fully transistorised AC bridge which
allows accurate measurement of resistances,
capacitances, inductances and transformer
turns ratios.
Resistance range.
Inductance range
Capacitance range .
Power .

Dims ...

.0.1t011.1MQ 1%
1uHto 111H +2%

. 10pFto 1110uF +1%
..9Vdc (PP3 battery)

. 200 x 138 x 90mm
Price£115.00
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GREENWELD

ELECTRONIC
COMPONENTS

business

S,
MAG36026: By Telex: 94081101

AII R‘rices include VAT; P&P £2.00 per order. Min Credit Card

0 min. Official Orders from Education weicome &

mm invoice cha:Pe £10.00. Our shop has enormous stocks of
components an.

and see us!

HOW TO CONTACT GREENWELD: B! Post: Use the address
below: By Phone: {0703) 772501/78:

is open from 9-5.30 from Mon-Sat. Come

740 {ansaphone out of

hours): By Fax: (0703& 787555: By EMail:

Payment is accepted by cheque, postal order, cash inc.

foreign currency bank notes/book

Connect.

tokens/Access/Visa/

443D MILLBROOK ROAD, SOUTHAMPTON, SO1 0HX. TN S0

)\

JUST ARRIVED
Big parcel of FETS/MOSFETS
inc. 2N7000 Series, IRF150/250, J
Series, etc., etc., from 10p each!
Ring or write for Price List.

POWER SUPPLIES
{a) SWITCH MODE

ASTEC Model AA12531

ifP: 115/230V ac 50/60Hz. O/P: V1 + 5V 5A;
V2 + 12V 0.15A. Size: 160 x 104 x 45mm.
Partially enclosed panel with fixing holes in
steel case on 120 x 125mm centres. Inputs
and Outputs are on colour coded leads; there
isaiso an EEC socketon aflyinglead. ....... £6.95

2660 Astec swnched
mode PSU
Type AA7271.

This small PCB,

Just 50 x 50mm will

accept 8-24V input and

give a stable 5V DC at up to 2A output. The
6 transistor circuit provides current overload
protection, thermal cut-out and excellent fiiter-
ing. Offered at the remarkably tow price of
just .. £5.00

{b) CONVENTIONAL

24215 Siliconix mains input, 4.5V DC 150mA
output to 3.5mm jack plug on 2m lead. Built-in
continental 2-pin plug. Size 62 x 46 X
35mm. £1.50
24170 Plugin power supply. Built in 13A plug.
Output 6V DC 300mA on 2m long lead termin-
ated in a 3mm power plug. British made to
BS415 £1.50
24208 Oric Power Supply. Moulded plastic
case with built in 13A plug. Output 9vdc at
600mA delivered to 2m lead with 2.5mm
powerplug .. oo R e T .. £3.50

FLASH GUN RETURNS

{Lots more on latest Bargain List}
Hanimex electronic flash units that have been
returned by the consumer to the place where
purchased. These are offered complete & in
good condition {many In original boxes) but
have not been tested by us, so are offered
without any guarantee. 4 models available, as
listed:
24259 Type X140. Hot shoe attachment. Size
75 x 60 x 25mm off/fon switch & test button.
Takes 2 x HP7. Originally sold at £7-£10. £3.00
Z4260 Type X215. Similar to above. £3.20
24261 Type CX330. Another with same
features, + auto/manual switch, size 70 x 65 x
35mm. £3.50

BREADBOARDS

FREE, if requested, with every breadboard
sold this month! K574 wire link pack with
about 250 links for use with breadboard or
PCB’s!

PROTOBLOC 1

G708 Protobloc 1 has a total of 400 tie points
consisting of two sets of 30 rows of 5 intercon-
nected sockets plus 4 rows of interconnected
sockets running alongside, suitable for use as
power supply rails. All contact positions are
clearly defined on an alphanumeric grid. ABS
polymer board mounted on an adhesive foam
base. Will accommodate up to three 16 pin
devices. An-ideal introduction to solderless
circuit development systems, Size 80 X 60mm.
£2.50

PROTOBLOC 2

G711 Protobloc 2 has a total of 840 tie points.
Will accommadate up to seven 16 pln devices.
Size 172 x 64mm... .. £3.95
PROTOBLOC 2A

G712 As above, but mounted onto a rigid
base plate complete with three 4mm terminals
for power connections. A mounting bracket
which clips into the base is also provided to
accept a variety of components including
switches and potentiometers, etc.

Price
PROJECT BOARD GL24

G724 2 of type G711 mounted onto a rigid
baseplate with 3 coloured terminals, for power
connections. Overall size 225 x 150mm.

Price .. £13.95
PROJECT BOARD GL36

G736 3 of type G711 and an additional strip of
100 tie points mounted onto a rigid base plate
with 4 coloured terminals. Overall size 242 x
195mm.

Price

..£6.95

.£19.95
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BAKERS DOZEN PACKS

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

BD2 5 13A spurs provide a fused outlet to a ring main
where devices such as a clock must not be
switched off. |

BDY 2 6V 1A mains transformers uoright mountina with
fixing clamps.

BD11 1 8%in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137.

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

B022 2 25 watt loudspeaker two unit crossovers.

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

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

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off.

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

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

BOS6 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

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

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

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

BD128 10 Very fine drills for pcb boards etc. Normal cost
about 80p each.

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

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

BD13% 8 Microphone inserts—magnetic 400 ohm also act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil
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 8 Neon indicators in panel mounting holders with
lens.

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

BD19% 1 Mains solenoid, very powerful, has 1in pull or could
push if modified.

BD201 8 Keyboard switches—made for computers but have
many other applications.

BD211 1 Electric clock, mains operated, put this in a box and.
you need never be late.

BD221 5 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

BD242 2 6in x 4in speakers, 4 ohm made from Radiomobile
so very good quality.

B0252 1 Panostat, controls output of boiling ring from sim-
mer up boil.

BD259 50 Leads with push-on Yin tags—a must for hook-
ups—mains connections etc.

B0263 2 Oblong push switches for bell or chimes, these can
mains up to 5 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,

80283 3 Mild steel boxes approx 3in x 3in x tin deep—stan-
dard electrical.

B0305 1 Tubular dynamic mic with optional table rest.

BD400 4 Books, useful for beginners, describes amplifiers
equipment and kit sets.

BD653 2 Miniature driver transformers. Ref. LT44, 20k to 1k
centretapped.

BD648 2 35V relays each with 2 pairs changeover contacts.

BD667 2 47 uf non-polarised block capacitors, pcb mounting.

There are over 1,000 items In our Bakers Dozen List. lf you wantacom-
plete copy piease request this when ordering.

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

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

EQUIPMENT WALL MOUNT it is a mutti-adjustable metal bracket
that could be used for ing fiood light, loudspeaker, TV camera,
even a fan and on almost any sort of wall or ceiling even between wall
and ceiling. The main fixing brackets rotate such that an inward or an
outward corner can be accommodated. Front panel also tilts upward or
downwards to a reasonable angle and can be easily removed sepa-
rately for wiring. A very useful bracket. Regular price would be around
£6 each. Our price only £3. Our ref 3P72. Or 2 for £5. Our ref 5P152.

SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm
SBDT with chrome doily fixing nuts. 3 for £1. Order ref BD643.

COPPER CLAD PANEL for making PCB. Size approx 12in
longx8'4in 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 hold a mains transformer, etc. Price £1
each. Our ref BD683.

POWERFUL IONISER

Generates approx. 10 times more IONS than the €T and similar
circuits. Will refresh your home, office, workroom etc. Makes you
feel better and work harder - a complete mains operated kit, case
included. £12.50+£2 P&P. Our ref 12P5/1.

150

REAL POWER AMPLIFIER for your car, it has 150 watts output. Fre-
quency response 20hz to 20Khz and signal to noise ratio better than
60dB. Has built in short circuit protection and adjustable input leve! to
suit your existing car stereo, so needs no pre-amp. Works into speakers
rt;fhiOP? described below. A real bargain at only £57.50. Order ref:
51P1.

REAL POWER CAR SPEAKERS. Stereo pair output 100W each. 4
Ohm impedence and consisting of 6%2” woofer, 2 mid range and 1"
tweeter. Each set In a compact purpose built shelf mounting unit. Ideal
tgfw%k with the amplifier described above. Price per pair £29.96. Order
ref: 30P7.

STEREO CAR SPEAKERS. Not quite so powerful — 70w per chan-
nel. 3" woofer, 2 mid range and 1" tweeter. Again, in a super purpose
built shelf mounting unit. Price per pair: £27.95. Order ref: 28P1.

VIDEO TAPES These are three hour tapes of superior quality, made
under licencs 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 controlled,
responds to claps and shouts and
reverses when it hits anything. Kit
with really detailed instructions. |deal
present for budding young electri-
cian. A youngster should be able to
assemble but you may have to help with the soldering of the compo-
nents on the pch. Complete kit £10. Qur ref. 10P81

12" HIGH RESOLUTION MONITOR Amber screen,
beautifully cased for free standing, needs only a 12v 1.5 amp
supply. Technical data is on its way but we understand these
are TTL input Brand new in makers' cartons. Price: £22.00.
Free delivery. Order ref: 25P10.

14"COLOUR MONITOR made by the American Display Tek Com-

ny. Uses high resolution tube made by the famous Japanese
?gshiba company. Beautifully made unit intended for console mount-
ing, but top and sides adequately covered by plated metal panels.
Supplied with full technical spec. We have a limited number of these. All
brand new still in makers’ cartons. Price: £89 each plus £6 insured
carriage. Order ref: 89P/1.

COMPOSITE VIDEQ KITS These convert composite video into separate
H sync, V sync and video. Price £8.00. Our ref 8P38.

BUSH RADIO MIDI SPEAKERS Stereo pair. BASS reflex sys-
tem, using afull range din driver of dohms impedance. Mounted in very
nicely made black fronted walnut finish cabinets. Cabinet slze approx
8%2in wide, 14in high and 3Vzin deep. Fitted with a good length of
speaker flex and terminating with a normal audio plug. Price £5 the pair
plus £1 post. Our ref 5P141.

3'%in FLOPPY .DRIVES We stili have two models in stock: Single
sided, 80 track, by Chinon. This is in the manufacturers metal case wih
leads and 10C 5. Price £40, ref 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £69.50, reference 60P2.
Both are brand new. Insured delivery £3 on each or both.

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.

REMOTE CONTROL FOR YOUR COMPUTER With this outfit you
can be as much as 20 feet away as you will have a joystick that can
transmit and a receiver to plug into and operate your computer and TV.
This is also just right if you want to use it with a big screen TV. The joystick
has two fire buttons and is of a really superior quality, with four suction
cups for additional control and one handed play. Price £15 for the radio
controlied pair. Qur ref 15P27.

ASTEC PSU. Mains operated switch mode, so very compact. Qutputs
+12v 2.5A, +5v 6A, +5v .5A, £12v 5A. Size: 7%2in long X 4%a in
wideX2Vain high. Cased ready for use. Brand new. Normal price £30+,
our price only £12.95. Order ref 13P2.

VERY POWERFUL 12 VOLT MOTORS. 4rd Horsepower.
Made to drive the Sinclair C5 electric car but adaptable to power a go-
kart, 8 mower, a rail car, model railway, etc. Brand new. Price £20 plus
£2 postage. Our ref. 20P22.

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. £30 plus £3 insured
delivery. Qur ref. 30P1.

Mains operated power supply for this tube gives 8kv striking and
1.25kv 8t 5SmA running. Complete kit with case £15. As above for 12V
battery. Also £15. Our ref 15P22.

GEIGER COUNTER KIT Includes PCB, loudspeaker, and all com-
ponents to build a 9v battery operated geiger counter. Only £39.

Our ref 36P1

12V TO 220V INVERTER KIT This kit will convert 12v DC to 220v AC
it will supply up to 130 watts by using a larger transformer. As lied it

POPULAR ITEMS — MANY NEW THIS MONTH

" JOYSTICKS for BBC Atari, Dr:};on Commadore, etc. All £5.00 each. All

brand new, state which required.

TELEPHONE TYPE KEYPAD. Really first class rear mounting unit, White
lettering on black buttons. Has conductive rubber contacts with soft click
operation. Circuit arranged in telephone type array. Requires 70mm by
55mm cutout and has a 10 10C connector. Price £2.00. Ref. 2P251.
SUB-MIN PUSH SWITCHES Not much bigger than a plastic transistor
but double poie PCB mounting. 3 for £1.00. Our ref BD688.

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

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

MINI RADIO MODULE Only 2in square with ferrite aerial and solid dia.
tuner with own knob. Ht is superhet and operates from a PP3 battery and
would drive a crystal headphone. Price £1.00. Qur ref. BD716.

BULGIN MAINS PLUG AND SOCKET The old and faithful 3 pin with
screw terminals. The plug is panel mounted and the socket is cable
mounted. 2 pairs for £1.00 or 4 plugs or 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 35mm and 1 2.5mm plug. Only
£1.00. Ref. BO711.

MOSFETS FOR POWER AMPLIAERS AND HIGH CURRENT DE-
VICES 140v 100watt pair made by Hitachi. Ref 25K413 and its comple-
ment 25J118. Only £4.00 a pair. Our Ref. 4P42.

Also available in H pack Ref 25J99 and 25K343 £4.00 a pair. Ref. 4P51.
TIME AND TEMPERATURE LCD MODULE A 12 hour clock a Celsius
and Fahrenheit thermometer a 100 hot aiamm and a too cold alarm. Approx
50x20mm with 12.7mm digits. Requires 1AA battery and a few switches.
Comes with full data and diagram. Price £6.00. Qur ref. 6P12.

REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Our ref. 3P60.
A REAL AIR MOVER Circular axiai fan moves 205 cubic foot per min
which is about twice as much as our standard 4%’ fans. Low noise mains
operated 6%2" dia, brand new. Regular price over £30.00. Our price only
£10.00. Our ref 10P71.

600 WATT AIR OR LIQUID MAINS HEATER Small coil heater made for
heating air or liquids. Will not corrode, lasts for years. Coil size 3" x 2*
mounted on a metal plate for easy fixing. 4” dia. Price £3.00. Ref. 3P78 or 4
for £10.00. Our ref. 10P76.

EX-EQUIPMENT SWITCHED MODE POWER SUPPLES various
makes and specs but generally +-5, +-12v ideal bench supply. Only
£8.00. Our ref. 8P36.

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

PTFE COATED SILVER PLATED CABLE 18 strands of .45mm copper
will carry up to 30A and is virtually indestructible. Available in red or black.
Regular price is over £120 per reel. Our price only £20.00 for 100m reel.
Rgg 20P21 or 1 of each for £35.00. Ref 35P2. Makes absolutely superh
speaker cable!

NEW PIR SENSORS Infra red movement sensors will switch up to 500w
mains, UK made, 12 month manufacturers warranty, 15-20m range with a
0-10min timer, adjustable wall bracket. Oniy £20.00. Ref. 20P24.
MITSUBISHI 3'%" DISC DRIVES Brand new drives, % height double
sided, double density warranted. Our price £60.00. Ref. 60P5.

" NON-MEMORY PUSHBUTTON TELEPHONES. Same condition as 10

Memory with redial £3.00. Our ref. 3P79. BT approved.
DEHUMIDIRERS Domestic mains powered dehumidifiers these are
customer returns and sold as seen. Price £30.00. Our ref 30P9. Callers only
please. Also working dehumidifiers at £99.00 each.

SPECTRUM PRINTER INTERFACE Add a centronics interface to your
Spectrum complete with printer cable for only £4.00. Our ref. 4P52.
SPECTRUM SOUND BOX Add sound to your Spectrum with this
device. Just plug in. Complete with speaker, volume control and nicely
boxed. A snip at only £4.00. Our ref. 4P53.

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

TELEPHONE EXTENSION LEAD 5m phone extension lead with plug on
one end, socket on the other. White. Price £3.00. Our ref. 3P70 or 10 leads
for only £19.00! Ref. 13P2

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

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

"REVERSING LIGHT ALARM Fits to car reversing light and sounds when

reversing. Only £2.00. Our ref. 2P248.
BA%E STATION MICROPHONE Top quality uni-directional electret

will handte about 15 watts. Price is £12. Our ref 12P17.

mic 600r Imped sensitivity 16-18KHz - 68db buittin chime
plete with mic stand bracket. £15.00. Ref. 15P28.

FULL RANGE OF COMPONENTS at very keen prices
are available from our associate company SCS COMPONENTS.
You may already have their catalogue, if not request one and we
will send it FOC with your goods.

HIGH RESOLUTION MONITOR. sin black and white, used
Philips tube M24/306W. Made up in a lacquered frame and has open
sides. Made for use with OPD computer but suitable for most others.
Brand new. £16 plus £5 post. Our ref 16P1.

12 VOLT BRUSHLESS FAN. Japanese made. The popusar
square shape (4%2inx4'%inx1%ain). The electronically run fans not
only consume very little current but also they do not cause interference
as the brush type motors do. Ideal for cooling computers, etc., or for a
caravan. £8 each Our ref 8P26.

MINI MONO AMP on p.c.b. size 4" X 2" (app.)
Fitted Volume control and a hole for a tone con-
trol should yopu reguire it. The amplifier

has three transistors and we estim- .
ate the output to be 3W 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.

J & N BULL ELECTRICAL
Dept. EE 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT.
MAIL ORDER TERMS: Cash, PO or cheque with order. Monthly account
orders accepted from schools and public companies. Please add £2.50
postage to orders. Access and B/Card orders accepted ~ minimum £5.
Phone (0273) 734648 or 203500. Fax No. (0273) 23077.

MICROPHONE STAND Very heavy chromed mic stand, magnetic base

4 high. £3.00 if ordered with above mic. Our ref. 3P80.

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

MAINS SOLDERING IRON Price £3.00. Our ref. 3P§5.

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

PIR SENSORS Suitabie for alarm systems etc. Nicely boxed. Priced at
only £10.00. Our ref. 10P79.

SHARP PLOTTER PRINTER New 4 colour printer originally intended for
Sharp computers but may be adaptable for other machines. Complete
with pens, paper etc. Price £16.00. Our ref, 16P3.

CAR IONIZER XIT improve the air in your car, clears smoke and helps
prevent fatigue. Case req. Price £12.00. Qur ref. 12P8.

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

NEW PANEL METERS S0UA movement with three different scales that

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

STROBE LIGHTS Fit a standard edlson 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 is 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.
METAL PROJECT BOX Ideal for battery charger, power supply etc.
gg;aym grey size 8" x 4° x 4%". Louvred for ventilation. Price £3.00. Ref.
S,
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No. 3 LIST BAKERS DOZEN PACKS | CAR STARTER/CHARGER KIT POPULAR ITEMS &=
thenpa:gz z:r: emﬁ?g d ‘ t|0 yaonl:)tg:ere’free Fiat Battery! Don't worry you will start your car in a 1ew£rginrlu£5vilh this unit
N — 250 watts transformer. 40A bridge rectiher with data £3 plus £3 post 3 . .
Please state which one you want. Note Some of }he many items gescrlped in our
the figure on the extreme left is the pack VENNER TlME current list which you will receive if you
ref number and the next figures are the request it
uantity of items in the pack, finally a
ghort ézscription. . SW'TCH 20V-0-20V Mains nanstormers 2% amp (100 watt) loading, tapped
oA a1 @ e e T ial Mains ove;’aled wzmh 20 amp switch. '?ne on primary. 200-245 upright mounting £4. Our ref 4P24.
as or liquid shut off valve, clockwo hal, setting and one off per 24 hours, repeats daily auto- N g :
can be on for up to 12 hours. matically correcting for the lenghening or short- H'GH-VOLT C1AMPS§5N01 cevlam«c, bl\;t the ;n;ch'(move ra:ble;:dl
i ] ening day. An expensive time switch but you type. Good range from to 35u at voltages 1kv to 2.5v. Keen prices, g
DA £ e EEe e i il s 9 can gave it for only £2.95 without case, metal quality discounts. Request list.
BD154 1 12v operated drip proof relay, ideal for outdoor or - case — £2.95, adaptor kit to convert this into a
in-car operation 3 normal 2¢hy time switch but wit the adoes | BATTERY OPERATED TRAVEL MECHANISM on
: ; advantage of up to 12 onjoffs per 24hrs. This a plastic panel measuring approx 8in x 3%in. is dnven by a reversible 12v
BD158 4 12 way 5 amp screw down polythene bodied con- Ex-Electricity Board. makes an ideal controller for the immersion battery motor, fitted with pulley and beit wihich rotates a threaded rod and
nector sirips. Used to be called choc blocks when Gusrantend 12 months. 1o price of adaptor kit is £2.30 causes 3 platform to travel backwards and forwards through a distance of
made of Bakelite. appeox 5in. Price £5. Our ref 5P140,
BDISO 2 12 way 25 amp connector blocks. SOUND TO LIGHT UNIT MAINS OPERATED WATER VALVE wih nose conec-
BD160 1pr Plug together 12 way connector bolcis, ideal for — tion for inlet and outlet suitable for low pressure. Auto plant watering, etc.
quick joints in leads. e Only £1 each. Our ref BD370.
BD168 2  Component mounting tag strips each with 50 stand- 20 VOLT 4AMP MAINS TRANSFORMER upight
up ags. mounting with fixing feet price £3. Our ref 3P59.
BD169 4  Short wave air spaced trimmers 3-30pf, Screwdriver 12VOLT SOLENOID. Has good %in pull or could be made to
Crankd push if fitted with a rod. Approx. 1%in long by 1in square. Price £1. Our ref
BD170 4  Assorted neon type numicator tubes made by HIVAC. BD232A.
BD175 1 2 wart mains motor driving gearbox, final speed 160HM PM SPEAKERS. Approx 7in x in. 5 watts. Offered at
200rpm a very low price 50 you can use two in parallel to give you 10 watts at 8
i h . for th . Our ref BD684,
DR 2O Ulbs. Compiete kit of parts of a three channel sound to fight unit controlling over CE ELA oM oROTEe .
BD178 3  Panel mounting slim line indicator lights with amber 2.000 watts of lighting. use this at home if you wish but it is plenty rugged EHT TRANSFORMERMW 2mA Ex-unused equipment. £5. Our
lens. These take Lilliput bulbs enough for disco work The unit is housed in an amaclrve{wo toge metal cas: ref 5P139,
" s ) . " " and has controls for each channel, and a master onfoff. The audio input an . .
BD179 3 Oblong mains neon indicator lights, approx 1inx’4in. outputs are by %in sockets and three panel mounting fuse holders provide VE‘?YmLI{SEFlOJJ.ﬂ’YIgA'Gg E(;I:ﬁ;' ;‘;’Eﬁz‘)ﬂ U 1 Y a2
BD1B1 100 PVC grommets for insulation through %th hole thyristor protection. A four pin plug and socket facilitate ease of connecting CILETH S St/ PITEIIE S (2l b
BD182 1 25pf air od (DR cabacaor A na e tamps. Special price is £16 CLEAR LAQUER. aquick drying for the protection of transfers,
w;& %in :s?ncdle M) G ) markings, maps, etc. Also protects wood and metat. Exceptionally clear. Large
I ) _ 12V MOTOR BY SM'THS can for £1. Our ref BD660,
BD183 1 20 aﬂnp‘d:g(%ble pole swb:n:’h on flush plal;ewmch fits Made for use in cars, etc, these are very powsriul and s CASE WITH 13A PRONGS. T oD e o
g whenlon: easily reversible. All 3in dia. They have a good length of 5
1 ndl and suitable for plenty of projects such as battery trickle charger, speed
BD190 1 gr?a :emv dp switch but surface mounting, oblong fz‘hp i.‘_ controller, time switch, night light, noise suppressor, dimmers etc. Price 2 for
) b Yehp €6 ehp £8 £1. Our ref BD565.
BD191 &  Lamp holder adaptors which takes two pin plug, also ALPHA-NUMERIC KEYBOARD. i « d has 73
supplied. 25A E LECTRICAL keys giving trouble free life and no contact bounce. The keys are arranged in
BD193 & 5 amp 3 pin flush sockets brown. two groups, the main area is a QWERTY array and on the right is a 15 key
BD1%6 1 In flex simmerstat for electric bianket soldering iron, PROG RA M M ER a‘xm gfﬁsmd ﬁﬁ;agﬁfu:%";o:""os:ma% et ooty
etc. Learn In your sleep. Have radio playing and kettle boiling & ; : .
BD197 2 Thermostats. spindle setting — adjustable range for as you wake — switch on lights to ward off intruders — 4-CORE FLEX CABLE. Cores separately insulated and grey PVC
ovens elc. have a warm house to come home to. You can do all covered overall. Each copper core size 7/0.2mm. Ideal for long telephone runs
i . these and more. By a famous maker with 25 amp on/off ‘ or similar applications even at mains voltage, 20 metres £2. Our ref 2P196 or
BD199 1 Mains operated soienoid with plunger 1in travel. switch. A beautiful unit at £2.50 100 metres coil £8. Our ref 8P19.
BD201 B Computer keyboard switches with knobs. peb or vero PRINTER PLOTTER prints on plain paper in four seiectable METAL PROJECT BOX. ideal for battery charger, power supply
L VD colours, made by the famous Jap SHARP company for use with their PC elc., sprayed grey, size 8in x 4%in x 4in high, ends are louvred for ventilation
BD205 1 Very small 12v operated relay with one pair change- "f\fﬂ?’;‘t"’."- b.‘lll‘.w"l:' 8 x‘;‘.fw'“'e"ﬁ&ﬂﬂ"s of wh'ig'x 9;090:;‘;.::"': other sides are flat and undrilied. price £3. Our ref 3P75,
tacts, shortly. This will in all probabiity work with your computer, We have )
= c-on . N . store room so you can have this at only a fraction of its proper price, brand CAPACITOR BARGA'N. Axial ended — 4700uf at 25V. Jap
BD211 1 E'Zce'gc clock. matns driven, always right time — not new with leads and makers instruction data, yours for only £18, but act made. Normally 50p each, but you will get 4 for £1. Our ref 613
kB> ' .
quickly or you may miss the super bargain order ref is 16P3. SlNGLE SCREENED FLEX
« 702 copper conductors, pvc
BD2128ed shg:g‘:d;’v?:ss 1QUpera230uapomaly andatwo By ¥agp DISC DRIVE Double sided 2.:8in cased and compiets. Price £15. Our insulated then with copper screen, finally outer insulation, in fact quite normal
ref 15P35. extra discs available at £3.50 each Our ref 3P50/2. screened flex 10m for £1  Qur ref BD668
| i -
i o ok A DATA RECORDER w2800, Oy £10.00 cach. Our ref 10984, 3 CORE FLEX BARGAIN No. 1. Core size brm so ideal or
ub-min toggle switches double pole double throw. "y long extension leads carrying up to 5 amps or short leads up to 10 amps. 15m
BD215 4  Mini dpdt slides switches with chrome dolly nstead Egsedcg eg%ﬁﬁga‘;ihg'&p‘tg? w[:g ggsemM;Jma:; £2 Our of 2P189.
of the usual plastic toggle. remove Virtually unused, tested and guaranteed. £2.00 Our ref 2P141 of 6 3 CORE FLEX BARGA'N No. 2. Core size 1.25mm so ideal
BD216 1 Stereo pre-amp Mullard EPS001. wired together for £10.00 Our ref 10P47. for long extension leads carying up to 13 amps or short leads up to 25 amps.
BD217 100 Standard wire ending push-ons for standard %in tags. RECORD PLAYER DECK BRS, 12 voit operated, belt 10m £2 Our ref 2P190.
BD218 100 Ditto, but right angled, drven withan 11in turntable, stereo cartirdge. Will piay 7in-10in or 12in DISPLAY 16 CHARACTER 2 LINE As used in telephone
i ’ individually at either 45:rpm or 33rpm. Fitted speed selector and pick-up answering and similar machines Sereen size 85mm x 36mm x 9.3mm. Alpha-
BD213 100 50'291“;” llﬂgs With these you can make your own cueing lever. Price £12 plus £3 postage. Our ref 12P4. numeic, dot matrix module with integral CMOS micro processor. LCD display.
s etc.
sockets for Is TORROIDAL MAINS TRANSFORMER with twin out- Made by the EPSON Company, reference 16027AR. Price £10. Our ref 10P50.
80224 1 ga“"” °°°'3"’d”"‘°,'°'b ey for 9v CaSSEE PIYETS | purs 63v 2A and 12v 600mA, so ideal for FDD power supply. Price £5. Our SUPER 8mm CINE PROJECTOR. 600t film capacrty, reel
ut speed controllable by lowering voltage. ref 5P122, to reef loading and governor controlled projection speeds of 18 and 24 fds.
BD227 4 50k quad pots. Standard %in spindle single hole Sound output 35 watts, complete with zoom lens, recording microphone and
fixing, JDOUB:-BES M|CRT? .‘EAisE' TE EEQ‘L( made ¥t | handbook. Pice £38.50. Our rf 39P2
y I apanese company. This takes two micro cassattes and js complete wit
BD22B 1 lce stat thermostat. Ideal for controlling water pipe motors solenolds to select the deck to use and record and playback heads THERE IS GOING TO BE A BURIAL! For several years
antifreeze coils Price £10. Our ref. 10P49, now we have been offering mains operated clocks at only £1 each. These are
7 ; X cooker clocks which in addition to teliing you the time would also switch
B2l | it peqintzzeariaelopamesug # sott PAPST AXIAL FAN“M?“U'“‘U"”S Ref No, TYPASBON. This is things on and off at pre-set times. However, despite this silly price thesa have
BD233 2  Eagle educational kits. One makes chemicaf balance mains opesated. 15 watt rating and in a metal frame with metal blades so OK been very slow seliers and as we have still aimost 10,000 of them in a store
with weights and the other has electricals for experi- in high temperatures. Body size approx 4%in square x 1%in thick. £6.0C each, which we have to clear we are making one even sillier final offer before
ments. plus £1.00 postage. Our ref 6P6 burying them. You can have 16 brand new clocks stll in original packing for
BD236 1  Mains tansformer with 9v 750mA secondary. VERY POWERFUL MAGNETS. Attnough only less than | "M £5 Our ref SP151. Add £3 post f not collecting.
1in long and not much thicker than a pencil, these are very difficult to pull
:222 12 so;noiu;ev yi‘radelele;swo!y:c AT 5 apart éo&!d be usedBl[r): ogfvate embedded reed switches atc. Price 80p each,
X ohm loudspeakers permanent magnet, 2 for £1.00. Our ref BD64,
m— ORGAN MASTER AC CAPACITORS
BD245 4  Standard size pots. % meg with dp swaitch, three octave musical keyboard It is
BD246 4  Standard size %meg with %in spindle and dp switch bea«‘nif'ulw dm?de, hT;(eg::fh rz:lb:;)tgg In addition to those listed on page 3 of our
contacts and is com . R
BD28 1 A noise suppressor/mains filter. cable and edge e Comprehensive List we now have:
BD249 1 13A socket on plate with spur, fits normal slectrical ;’g';qsﬂs plus £3 postage. Our ref Suf 450v Tubular, quite small, 2%in
box. g e J
long x 1%in diameter Price £2. Ref 2P46
BD253 1  Open thermometer — bimetal type, reads 200-500 MUSIC FROM YOUR SPECTRUM 128 we offer the auf &in | d the disch
deg F. Organ Master three octave keyboard, complete with leads and the interface 40v 4%in long and the discharge .
resistor fitted externally Price £1. Ref 3D703
BD266 1 Mai " ov %A nd it ori which plugs into your 128. you can then compose, play, record, store, etc,
okala?:o';:?s‘l ;’gce' Seconcmy SPURRERIESY your own music. Price £19 plus £3 special packing and postage our ref 19P1. 6uf 660v That is nearly 2000v DC. In
’ . . Total price £22. oblong can #%in x 2%in x 1%in Price £2. Ref 2P47
802671 Mains wansformer 15 1A secondary p.eb. mountng. | 20A DOUBLE POLE RELAY WITH 12V COIL com- | 12uf 660y A big capacitor S4in long oblong
BD291 1 Ten turns 3 watt pot %in spindle 1000hm. plete with mounting brackets, made by the Japanese Omron Company. Price can x 3%in x 1%in Price £2. Ref 2P244
8D298 1 15 amp round pin plug £2 each. Our ref 2P173A 14uf 400v Tubular 3%in long x 1%in diameter Price £2. Ref 2P445
BD300 1 Mains solenoid with plunger compact type. Qo'lgslh(ngS FIX MAINS CONNEcthR A n‘;ust '::V your 20uf 440V Tubular can 2%in diameter
. wi . Saves putting on plugs as you just push the wires under the spring can x 5in lon Price £2. Ref 2P200
BD301 10 Ceramic magnets Mullard Tinx’ex e. clips. Automatically off when hd is up. Price £7.50. Our ref TP5/1. oo} Tubu?ﬂ i~
BD303 1 12 pole 3 way ceramic wave charge switch. BT HANDSET with curly lead terminating with fiat BT plug. Colour diameter x 6in long Price £3. Ref 3P67
o2 g2 (G et cream price £5. our ref 5P123. 35uf 370v Tubular can 2in diameter x Sin
BD313 5  Sub miniature micro switches. CAR SECURITY ALARM. Protect your car against vandals and high, ideal for power factor correction Price £3. Ref 3P21
BD316 1  Round pin kettle plug with moulded on iead !h_ie':m e?ﬂl:g uhv_asof;ic alaim on ":, mshelzy (;'k your car w?uLd sound "z
. with a terrific noise it anyone open: joor, e 8 quarter light or ope
e | the boot. Conpite sqpment compries he ulzoic st tcevet | EVERLASTING BATTERIES. 3 vt ithiam. Thos ho
BD454 2 2%in. Bohm loudspeakers. and sounder housed in a very neat case, size 7in wide x 2%in tugh x 4in deep. L L o SRl ) 4z 9
. and its separate siren. The mains power supply which is included to operate shelf life in excess of 5 years so are ideal for emergency circuits, fire alarms
BD465 3 5A round pin piugs will fik item BD193. the separate siren wouid not be required as the 12 volts could be obtained and simlar, which must always be ready 1o operate but which require lttie
BD4S6 4 7 segment led. displays from the car battery. The price s £30. Our ref 30F5. maintenance Price 4 for £1. Our ref BOS58.
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AIR IONISERS

By means of points raised to a very high voltage, ionisers re-structure the air
you breathe, turning ordinary air molecules into potent negative ions. The
effects of breathing in these ions can be quite startling. Almost everybody
reports that it makes them feel good, and there is now strong evidence that it
can also improve your concentration, make you more healthy and alert, make
you sleep better, and even raise your [Q.

THE MISTRAL AIR [>
IONISER

The ultimate air ioniser. The Mistral has variable
ion drive, built-in ion counter and enough power to
drive five multi-point emitters with ease. Its nine
main drive stages, five secondary drives and four
booster stages give an immense 15 billion ions per
minute output -~ enough to fill the largest room in
a matter of seconds.

The parts set contains everything you need to
build the Mistral: components, PCB, case, emitter
and full instructions. If you're keen to increase the
output still further, there's an optional eight-point
internal emitter set to give extra ionising capability,
and an almost silent piezo-electric ion fan to drive
the ions away from the emitter and into the room.

MISTRAL IONISER PARTS SET £32.66 [ ]

INTERNAL EMITTER PARTS SET
(optional) £3.22 []
ION FAN (optional) £11.27 []

<] PROPHET PF3

The Prophet performs its own special miracle on the dashboard of your
car. First reports are most impressive: driving becomes a positive
pleasure, easier to stay alert on long motorway joumeys, a child cured
of travel sickness. The ion effect is not to be underestimated. Don't forget
the experiments either: there's the smoke trick, triffids, the living emitter,
and more. The Prophet can be used anywhere with a supply of 9V to
12V DC, so don't restrict it to the car alone!

PROPHET PF3 PARTS SET £21.39 []

THE Q-ION [>

Check out the ion levels around your house. The Q-lon will measure
the output of any ioniser, test the air to see where the ions are
concentrating, help you set up fans and position your ioniser for best
effect, and generally tell you anything you want to know about ion
levels in the air. The readout is in the form of a bar graph which moves

-up and down as the Q-lon sniffs the air in different parts of the room.
Readings up to 10'° ions per second, positive or negative.

Q-ION COMPLETE PARTS SET £21.16 [

<] KIRLIAN CAMERA

|

IONISER
EXPERIMENTS

* The Vanishing Smoke
Trick

Light up a cigarette and gently puff smoke
into a glass jar until the air inside is a thick,
grey smog. Carefully invert the jar over the
ioniser so that the emitter is inside. Within
seconds the smoke will vanish! This is one
of the best demonstrations of an ioniser's
air cleaning action and with a large jar the
effect is quite dramatic.

* Triffids

Connect a length of wire from the ioniser
emitter to the soil in the pot of a
houseplant. One with sharp, pointy leaves
is best. Hold your hand close to the plant
and the leaves will reach out to touch you!
In the dark you may see a faint biue glow
around the leaf tips - this works better with
some plants than with others, so try several
different types. The plants don't object to
this treatment at all, by the way, and often
seem to thrive on it.

* The Electric Handshake

Wear rubber soled shoes. Touch the
ioniser emitter for a few seconds untit your
body is thoroughly charged up. When your
hair stands on end, that's just about
enough. Then give everyone you meet a
jolly electric handshake. Just think, you
could lose all your friends in a single
evening! (A meaner frick still is to charge
up a glass of water or a pint of beer. Even
your family won't speak to you after that!)
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Bioplasmic fields, auras, or just plain corona discharge? No matter how you explain them, the effects are strange and
spectacular. Can you really photograph the missing portion of‘a torn leaf? Can you really see energy radiating from
your finger tips? Most researchers would answer ‘yes’ to both questions.

Our Kirlian photography set contains everything you need to tum the Mistral into a Kirlian camera, your bedroom
or spare room into a darkroom, and to expose, develop and print Kirlian photographs (photographs made with high
voltage electricity instead of light). The set includes exposure bed, safelight bulb, developing and fixing chemicals,
trays, imaging paper and full instructions. A Mistral ioniser parts set is also required.

KIRLIAN.CAMERA SET £19.78 D

ORDERING
All prices include VAT

KN DUCTORS

UK orders: please add £1.15 postage and packing.
Eire and overseas: please deduct VAT and add
£5.00 carriage and insurance.

Tel: (0600) 3715

SALES DEPT., ROOM 111, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT.

LIMITED

(PR ACCESS
\ Phone 0600 3715 for immediate
S attention to your Access order.




ENLARGER TIMER/EXPOSURE METER

A neat unit that avoids the need for test strips, controls the
enlarger lamp and provides a 1Hz timing pulse for shading work.

DIGITAL
— EXPERIMENTERS
UNIT

The main requirements for building and testing most
profolype digital circuits, apart from breadboards, are a
five volt power supply and a pulse generator to provide
> clock signals. Ready made units which combine these two
functions with a solderless breadboard assembly are
available, but tend fo be quite expensive. This unit
provides a low cost home constructor alternative that is
fairly basic, but offers a useful level of performance.

DIODE DATA

A chapter from our new Everyday Electronics Data Book. It is an excellent reference
for all types of diode, their characteristics, coding and specifications with hints and tips
on using them and worked examples of relevant calculations. There are also sections on
Zeners, Thyristors, Triacs and L.E.D.s. The only problem is that when you see how useful
Just one chapter is you will want the book.

EVERYDAY I

APRIL ISSUE ON SALE FRIDAY MACH 2 1990.
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Technik fiir Kenner - Made in Germany

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

=R rm—

ULTRASONIC CAR ALARM

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

SPM 130 Decibel Meter

(Elektor Electronics September 89)

Depending on their physical and men-
tal state, human beings respond sub-
|ect1vely to ambient noise. Objective,
absolute sound pressure level measu-
rements therefore invariably require a
specially designed test instrument, the
decibel meter.

This portable instrument gives an ac-
curate indication of the sound pressu-
re level (SPL). The three SPL ranges
(40 to 130 dB), three response modes,

Ordering and payment:

Complete Kit including case

44.367BKL £ 30.40
In addition the system has a voltage
sensing device i.e. the alarm is also
triggered if appliances are switched on
by an unauthorised person (e.g. the
mtg;lor lighting when the door is ope-
ne

and linear or A-weighted filtering pro-
vided by the meter enable many types
of measurement to be carried out, from
the tracing of ambient noise sources
to establishing the sensitivity of a lous-
speaker.

Complete kit
44.472BKL £ 99.50
Ready assembled module
44.472F £ 160.50

© 441 prices excluding V.A.T. (french customers add 18.6%T.V.A.)

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

® postage carged at cost at heigher weight Air/Surtace -
®wo deiiver worldwide except USA and Canada

® Jealer inquiries weicome

DIGITAL PROFESSIONAL ECHO 1000

(Eloktor Electronics June 89)

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

orkmg on the delta modulation prin-
cipleona dgntal base, delay imes up to
one second are possnble at full band-
width and large signal to noise ratio.

EU 1000, comﬂm kit
KL £ 99.50

134.50

EU 1000, ready assemblad
44 255F £

Specification
input sensitivity:

Inputt: 2mv
Input 2 : 200 mV
Dealy Time:
vanable from60mstots
Bandwidt
100 Hz to 12 kHz

Additional features:
- inputs mixable
- single and multiple echo
- adjustable delay level
- swilchable vibrator
- switch-controlled noise suppression

RFK 700
RGB-CVBS Converter

(Eleidtor Electrunics October 86)
Nearty all computers supply as an
output signal for colour monitors RGB
signals. With the help of the RFK 7000
it is possible to record this signals with
a videorecorder or to give them onto a

colour TV,
The voltage supply is gained from a
12V/300mA-DC voltage mains adap-

tor.
Complete kit
44.5258KL £

Ready assembled module
44 525F £ 119.50

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




Technik fiir Kenner - Made in Germany = =

We dellver from stock - The fastest way to order Is a fax !

S-VHS-RGB-CONVERTER SVR 7000

(Elektor Electronics May 89)

Superb picture quality!

With the SVR 7000 video recorders S ——p
and cameras of the new super VHS :
%neraﬁon can be connected to colour
sets which have a scart input soc-

ket, without adjusting the TV set itself.
Connected between the S-VHS and TV,
the SVR 7000 converts the separate
luminance and chrominance signals of
a super VHS into an equivalent, high-
$uallty RGB signal.

hree controllers for contrast, colour
and brightness optimise the picture
quality even if input signals deviate
from the norm.
A 4-pole mini-DIN input socket for the
S-VHS picture signal, two BNC input
sockets for left and right stereo-audio
sound channels (only one BNC socket
is required for mono) and a scart output
socket are available to connect the unit.
The voltage supply is gained from a
12V/300mA-DC voltage mains adap-
tor.

Complete Kit

44.497BKL £
44.497F £

76.25

Ready Assembled Module 176.00

MG 7000 MINI-FUNCTION GENERATOR

- Frequency Range: 0.2Hz to
200kHz

- Functions: Sine, Triangular, Saw-
Tooth Square Wave

- Output Voltage: max. 10V” -
adjustable via attenuator

- Distortion Factor: approx. 0.5%
(1kH2)

- Power Supply: via 2 x 9V block
Complete Kit batteries

Ready Assembled Module

44 238BKL
44.238F

62.15
123.95

GLP 7000 TRACKING TESTER

{Eleictor Electronics July/August 89)

Complats kit

44.385BKL £  49.80 [ )
Ready assembled modul i (\ €
44385F £ 119.50 : Y =0 r
Wow and Flutter Test Cassette 2 Zo09 { = Q XV )
Side A: 3150Hz - 10dB (DIN) Ol {) S
Side B: white noise - 10dB foradjusting T ]
the sound head by ear !
44.385MK £ 11.00 = (0

IC TESTER FOR IBM-PC-XT/AT

With the ELV IC tester logic function
tests can be carried out on nearly all
CMOS and TTL standard components,
accommodated in DIL packages up to
20 pin. The tester is designed as an
insertion card for IBM-PC-XT/AT and

ELV

VIDEO RECORDING
AMPLIFIER

{Elektor Electronics April 89)

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

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

Complete Kit
(including Box, PCB and all parts
44 324BKL £ 1475

Good wow and flutter characteristics
are amark of quality in tape decks, reel-
to-reel tape and VCRs. This tester not
only allows you to take quick and exact
measurements of wow and flutter, but
also of drift.

Here are the main features in brief:

- built-in, quartz-stabilised re-
ference tone generator

- switchable frequencies for
wow and flutter measure-
ments for DIN (3150Hz) and
CCIR (3000Hz)

- 1 additional range for drift
measurements (+/-5%)

Complete Kit including Textool sok-
ket, connectors, sockets, Rat band
cable, PC‘B‘ Software

compatibles. A small ZIF test socket 1 Do .4T4BKL £ 6085
8528 igo%onmtedmvia aflat bagd cabgee. W o Ready As(;"ﬂ“blfd Moduleg —
er standard components can i 74 .

tested using the accompanying com- Lol 83 Do “ ’ Software, single
prehensive test software. AT A UATasw £ 1785
) I

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80
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KIT REF 835
| D.C. MOTOR GEARBOXES

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.

D35 PERMANENT MAGNET MOTOR — 48 steps
per rev. £1 !'f

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 MD200 HYBRID MOTOR — 200 steps per rev.
{supplied). Two types available: £16.80
SMALL UNINTYREEISE ) £3.99 B \ip35 1 PERMANENT MAGNET MOTOR — 48
Speed range 3-2200 rpm. Size 37X43%25mm steps per rev.

LARGE UNIT TYPE MGL £4.55 MD38 PERMANENT MAGNET MOTOR — 48

Speed range 2-1150 rpm. Size 57X43%29mm steps per rev. .

LEVERYDAY 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. N 5% Price
Ref Price 578 SPECTRUM I/0 PORT less case Feb 87 £10.05
835 SUPERHET BROADCAST RECEIVER Mar 90 569 CAR ALARM Dec 86 £13.24
With drilled panels and dial £15.99 563 200MHz DIG. FREQUENCY METERNov86  £67.98
Without above £12.99 561 LIGHT RIDER LAPEL BADGE Oct 86 £10.86
834 QUICK CAP TESTER Feb 90 £9.69 560 LIGHT RIDER DISCO VERSION £20.89
833 EE 4 CHANNEL LIGHT CHASER Jan 90 £29.95 559 LIGHT RIDER 16 LED VERSION £14.52
815 EE TREASURE HUNTER Aug 89 Fult Kit £39.95- 556 INFRA-RED BEAM ALARM Sept 86 £30.19
814 BATDETECTOR Jun 89 £19.98 544 TILT ALARM July 86 £8.33
812 ULTRASONIC PET SCARER May 89 £13.80 542 PERSONAL RAD!O June 86 £12.28
807 MINIPSU Feb 89 £2271 528 PA AMPLIFIER May 86 £28.70
806 CONTINUITY TESTER Feb 89 £10.28 523 STEREO REVERB Apr 86 £28.16
803 REACTION TIMER Dec 88 £31.93 513 BBC MIDI INTERFACE Mar 86 £29.76
800 SPECTRUM EPROM PROGRAMMER Dec 88  £28.72 512 MAINS TESTER & FUSE FINDER Mar 86 £9.39
1796 SEASHELL SYNTHESISER Nov 88 £26.61 497 MUSICAL DOOR BELL Jan 86 £19.95
790 EPROM ERASER Oct 88 £26.57 493 DIGITAL CAPACITANCE METER Dec 85 £44.25
786 UNIVERSAL NICAD CHARGER July 88 £7.44 481 SOLDERING {RON CONTROLLER Oct 85 £5.83
780 CABLE & PIPE LOCATOR April 88 £16.35 464 STEPPER MOTOR INTERFACE FOR THE BBC
769 VARIABLE 25V-2A BENCH POWER SUPPLY Feb 88 COMPUTER less case Aug 85 £8.95
£52.95 1D35 STEPPER MOTOR EXTRA £8.95
763 AUDIO SIGNAL GENERATOR Dec 87 £14.53 OPTIONAL POWER SUPPLY PARTS £5.47
739 ACCENTED BEAT METRONOME Nov 87 £22.31 461 CONTINUITY TESTER July 85 £6.60
740 ACCOUSTIC PROBE Nov 87 {less boft &probe) £18.65 455 ELECTRONIC DOORBELL June 85 £8.05
744 VIDEO CONTROLLER Oct 87 £31.03 453 GRAPHIC EQUALISER June 85 £26.89
734 AUTOMATIC PORCH LIGHT Oct 87 £18.29 444 INSULATION TESTER Apr 85 £20.85
728 PERSONAL STEREO AMP Sept 87 £15.24 430 SPECTRUM AMPLIFIER Jan 85 £1.36
730 BURST-FIRE MAINS CONTROLLER Sept87  £14.45 392 BBC MICRO AUDIO STORAGE SCOPE INTERFACE
724 SUPER SOUND ADAPTOR Aug 87 £40.89 Nov 84 £38.61
718 3 BAND 1.6-300MHz RADIO Aug 87 £28.25 387 MAINS CABLE DETECTOR Oct 84 £5.89
719 BUCCANEER 1.B. METAL DETECTOR inc. coils and 386 DRILL SPEED CONTROLLER Oct 84 £9.24
case, less handle and hardware July 87 £28.17 362 VARICAP AM RADIO May 84 £14.00
720 DIGITAL COUNTER/FREQ METER (10MHz) 337 BIOLOGICAL AMPLIFIER Jan 84 £25.71
inc. case July 87 £71.43 263 BUZZ OFF Mar 83 £6.05
722 FERMOSTAT July 87 £12.93 242 INTERCOM no case July 82 £6.06
715 MINI DISCO LIGHT Jun 87 £13.41 240 EGG TIMER June 82 £7.31
707 EQUALIZER (IONISER) May 87 £16.54 205 SUSTAIN UNIT Oct 81 £18.78
700 ACTIVE I/R BURGULAR ALARM Mar 87 £37.97 108 IN SITU TRANSISTOR TESTER June 78 £10.03
581 VIDEO GUARD Feb 87 £8.94 106 WEIRD SOUND EFFECTS GEN Mar 78 £8.33
584 SPECTRUM SPEECH SYNTH. [nocase)Feb 87 £22.28 101 ELECTRONIC DICE Mar 77 £6.67
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EN  Staffs. DE14 2ST
ELECTRONICS $ LTD W= &tnes
Fax: 0283 46932
2:1' prices in;l;t:;ia VA":I" oy MICRO IN CONTROL
op open 3-5 Vion-Fni; = - NEW SERIES STARTED EEDEC'89
Official orders welcome . 5
for Educatlon, ALL PARTS LISTED IN TABLE 1
5 ’ » INCLUDING 5V 250mA SUPPLY
[ SUPERHET BROADCAST RECEIVER | Robotics, Music, AND K12 840 PIN BREADBOARD
EIEI DtnaAnf: '3?0 build SUPERHET A M. radio ComPUtIng and mUCh’ EDUCA TIONAL BOOKS &
ast, as . V1, Tadi
kit . Covers Long and medium Wave bands. built /
ir:tloug::er\Zke?rEi&n1 w:n'%Ttpu?.vExciTle?ﬂ . mUCh more' BOOK PROJECTS
???sitisyity ?nd|§electivitty p(;otvidgd by tcr:erar:'lic IF. Send NOW for our R p——
liter. Simple alignment and tuning withou H fl
special equipment. Kit available less case, or with iltustrated The classic Easy to Follow book suitable for alt ages. Ideal
Sirgl-(f:grt :r;(t’ri:{:Lege‘;a?;%ﬂs:‘eﬂgz?c panels and CATA LOG U E for beginners. No soldering, uses an S-DEC breadboard.
H 8 ives clear instructions wi i P jects —
5.99 Only £1.00! i gt it o

timer, etc. Helps you learn about electronic components
and how circuits work. Component pack includes an S-DEC
breadboard and ail the components for the series.
ADVENTURES WITH ELECTRONICS
COMPONENT PACK (less book)

£4.75
£22.35 4
L\

FUN WITH ELECTRONICS

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

The components suppliedin our pack allows all the projects
to be built and kept. The book is available separately.

FUN WITH ELECTRONICS Book
COMPONENT PACK (less book)

£2.25
£17.55

30 SOLDERLESS BREADBOARD PROJECTS

Abook 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
diagramsenable the projects to be built by beginners. Each
circuitcan be dismantled and rebuilt several times using the
same components. The component pack allows all projects
in the book to be built one at a time.

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

30 SOLDERLESS BREADBOARD

PROJECTS Book 1 £2.95
COMPONENT PACK £21.15
VEROBLOC £7.49

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

ENJOYING ELECTRONICS Book
COMPONENT PACK
VEROBLOC

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

A FIRST ELECTRONICS COURSE

A copiously illustrated book that explains the principles of
electronics by relating them to everyday objects. At the end
of each chapter a set of questions and word puzzles allow
progress to be checked in an entertaining way. An S-DEC
breadboard s used for this series-soldering s not required.
A FIRST ELECTRONIC COURSE BOOK £3.75
PACK £22.35

Everyday Electronics, March 1990

MAIL ORDER AND SHOP:
EE86 135 Hunter Street,
Burton-on-Trent,



INSULATION
TESTER

EE APRIL 85

A reliable electronic tester which checks
insulation resistance of wiring appliancesetc., at
500 volts. The unit is battery powered simple and
safe to operate. Leakage resistance of up to 100
Megohms can be read easily. One of our own
designs and extremely popular.

KIT REF 444

A i s
Bitemiswaim sme
A

7

3 BAND
SHORT WAVE RADIO

EE AUG 87

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

build.

KIT REF 718

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

It8 )

O mtml

EE MAY '87
A mains powered loniser with an output of
negativeions that give a refreshing feeling tothe
surrounding atmosphere. Negligible current
consumption and all-insulated construction

ensure that the unit is safe and economical in
use. Easy to build on a simple PCB.

KIT REF 707

EE

LIGHT RIDERS

EE OCT '86

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

KIT REF 559 CHASER LIGHT £14.52
KIT REF 560 DISCO LIGHTS £20.89
KIT REF 561 LAPEL BADGE £10.86

Everyday Electronics, March 1990

EE MAY 89

Produces high power ultrasound pulses. L.E.D.
flashes to indicate power output and level.
Battery powered (9V~12V or via Mains Adaptor).

KIT REF 812
Mains Adaptor £1.98

a

DIGITAL FREQUENCY
200 MHz METER

EE NOV 86

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

frequencies.
£62.98

KIT REF 563

ACOUSTIC :
PROBE

EENOV ‘87

A very popular project C'

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

KIT REF 740

=1~

MUSICAL DOORBELL

EE JAN ‘86

This project uses a special |.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 487 @
EE TREASURE 3
HUNTER '

EE AUG '89
A sensitive pulse induction

Metal Detector. Picks up o =
coins and rings etc., up to ROl (¢ L
20cms deep. Low “ground €233 i

effect”. Can be used with
search-head underwater.
Easy to use and build, kit
includes search-head, handle, case, PCB and all

parts as shown.
KIT REF 815 £39.95
Headphones i £1.99

=

MOSFET 2

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 dispiay indicates exact value. Three
ranges - pF, nF, and uF. Just connect the
capacitor, press the button and read the value.

KIT REF 493

VARIABLE
BENCH 25V 2.5A 8 =
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

EPROM
ERASER

EE OCT '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

ar @

KIT REF 790

STEPPING MOTOR
INTERFACE

EE AUG ‘85

This interface enables 4 phase unipolar stepping
motorsto be driven from four outputlines of any
computer user port. The circuit is especially
suitable for the ID35 motorand 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

s
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One of the best burgiar deterrents is a
guard dog and this kit provides the bark-
ing. Can be connected to a doorbell,
pressure mat or any other intruder detec-
tor and produces random threatening
barks. All you need is a mains supply,
intruder detector and a little time.

XK125. ... . . £24.00

DISCO LIGHTING KITS

DL800OK 8-way sequencer kit with built-
in opto-isolated sound to light input. Only
requires a box and control knob to com-

£34.60

DL1000K 4-way chaser features bi-
directional sequence and dimming 1kW
per channel. £21.00
DLZ1000K Unl-directional version of the

_above, Zero switching to reduce in-

terference .

DLA/1 (for DL & DLZ1000K) Optional op-
to input allowing audio ‘beat'/light
fESPONSE . ... ... ... 80p
DL3000K 3-channel sounu to light kit,
zero voltage switching, automatic level
control and built-in  mic. 1kW per
channel. . .. .. . £17.00

POWER STROBE KIT
Produces an intense

light pulse at a \\ /

variable frequency of

1 to 15Hz. Includes

high quality PCB, / Wby
components, connec-

tors, 5Ws strobe tube and assembly in-
structions. Supply. 240V ac. Size:
80x50x45.

XK124 STROBOSCOPE KIT £15.00

RECORD

\
MICROPHONE

HIGH QUALITY PCB

This simple to construct and even simpler to operate kit will record and playback
short messages or. tunes. It has many uses —seatbelt or lights reminder In the

SUPER SENSITIVE
MICROB

YT Toe? paiNTED CiRCUIT
— AERIAL CO

128K MEMORY

o nIQH QUAL ITY
FIBREGL ASS OCH wiTH

SCLOER RESIST (30 = 40mwm)

Only 45x25x 15mm, including buiit-in
mic. 88-100MHz {standard FM radio).
Range approx. 300m depending on ter-
rain. Powered by 9V PP3 (7mA). tdeal for
surveillance, baby alarm etc. .. .. £5.50

car, weicome messages 1o visitors at home or at work, warning messages in
factories and public places, in fact anywhere where a spoken message is an-

nounced and which needs to be changed from time to time. Also suitable for
toys —why not convert your daughter's £8 doll to an £80 talking dollt!

Message time. .
XK129 .

| VERSATILE REMOTE
{ CONTROL KIT |

TEN EXCITING PROJECTS FOR BEGINNERS

This kit contains a soiderless breadboard, components and a booklet with in-
structions to enable the absolute novice to build ten fascinating projects in-
cluding a light operated switch, intercom, burglar alarm and electronic lock.
Each project includes a circuit diagram, description of operation and an easy to
follow layout diagram. A section on component identification and functlon is in-
cluded, enabling the beginner to build the circuits with confidence.

MULTIMETER BARGAINS

A high accuracy Autoranging meter with
Display Hold, Memory features.

.....0-2-200-750 1.2%

0-0.2-2-200-1000 0.8%

AC current0-2m-200mA 1.2% 0-10A 2%

co......as for AC

Resistance. 0-200-2K-20K-200K-2M 1%

Continuity. . Buzzer sounds at /20 ohms

.. 127x69%25mm

..£31.75

A 15 range Autoranging muitimeter with

4AC, 50C and 6 resistence ranges. Only

8x55x108mm. Complete with wallet.

405 206.............. .£19.50

Ask for a leaflet on our range of meters

Includes all components (+trans-
former) for a sensltive IR receiver with 16
fogic outputs (0—15V) which with
suitable interface circuitry (relays.
triacs, etc —details suppiied) can’switch
4 up to 16 items of equipment on or off
remotety. Outputs may be latched to the
last received code or momentary {on dur-
ing transmission) by specifying the
decoder IC and a 15V stabilised supply is
available to power external circuits. Sup-
ply: 240V AC or 15-24V DC at 10mA
Size {exc. transformer) 9x4x2 cms.

Tsim
wchoCouruTER
nLED
SR DUAL PHOTQTRANSISTOR
Kit contains a single chip micro-
processor, PCB, displays and all elec-
tronics to produce a digitat LEDreadout 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 .. £1.20

Companion transmitter is the MK18
which operates from a 9v PP3 battery
and gives a range of up to 60ft. Two
keyboards are available - MKS (4-way)
and MK10 (16-way).
MK12 IR Receiver

£17.00

MKS 4-way Keyboard.
MK10 16-way Keyboard.
601133 Box for Transmitter. .

SIMPLE KITS FOR ELECTRONIC LOCK KIT

158

BEGINNERS
Kits include all components (inc. speaker
where used) and full instructions.
SK1 DOOR CHIME play a tune when ac-
tivated by a pushbutton. .. ......£3.90
SK2 WHISTLE SWITCH switches a relay
on and off in response to whistle com-

SK3 SOUND GENERATOR produces
FOUR different sounds, including
police/ambulance/fire-engine siren and
machine gun
SPECIAL OFFERS ON KITS FOR
SCHOOLS AND TRAINING CENTRES
—contact Saias Office for discounts
and samples

Don't lock yoursetf out! This high security lock kit will secure doors
[ 1o sheds, garages or your front door and the built-in alarm will deter

would be prowlers. Scores of uses including area access preventing
unauthorised use of machinery or even disabling your

KEYBOARD

_ PROGRAM PLUG & SOCKET
LOCK CHIP

~—— QUTPUT DRIVER

TK ELECTRONICS
13 Boston Road
London W7 3SJ
Tel: 01-567 8910
Fax: 01-566 1916

car. One correct 4 digit
code (out of 5000) will
open the lock. Incofrect
entries sound the alarm
and disable the keyboard
for up to 3 mins. Kit
includes 12-way keypad,
and operates from 9 to
15V (50uA) supply. Will
drive relay or 701 150
lock mechanism.

4 over a 7-day
cycle. LED display of time/day easily
programmed. Includes box.

4 CT6000K. .. £49.50

XK114 Relay kit for CT6000 includes
PCB, connectors and one refay. Will ac-
cept up to 4 relays. 3A/240V c/o con-
tacts

701115 Additionat relays

ORDERING INFORMATION All prices exclude VAT. Free
p&p on orders over £50 (UK only), otherwise add
€14 VAT. Overseas p&p: Europe £3.50 elsewhere
£10.00. Send cheque/P0/Barclaycard/Access No. with
order. Giro No. 529314002. Local authority and export
orders welcome. Goods by return subject to availability.

EN
ORDERS: 01-5678910 24 Hours

Everyday Electronics, March 1990
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SPRING

Spring is upon us once again — well I know it’s only
February and you are probably watching the snow out-
side as you read this (Australian readers please lend us
some sunshine), but this issue sees the first of the spring
catalogues and our spring promotions — if we go any
quicker we will disappear up the start of next year!

Anyway a free 32 page catalogue from Marco Trading is
bound into this issue, there will be a different one in next
month’s issue and the following month we hope to carry a
special extra supplement — more about that next month.

SOR

This issue also marks a new era in EE sales, the magazine
is now available to the trade (your local newsagent) on full
SOR (sale or return). This should mean better availability
from smaller newsagents who will not be taking any risk by
carrying a few extra copies. We believe this will help us to
further improve the sales of EE and eventually strengthen,
and help us to improve, your magazine still more.

Please let us know if you have a problem getting hold of
EE. A regular order with your newsagent should solve any
problems — even if he does not deliver your copy he will
hold it at the shop for your collection. Where there are
supply problems we can usually sort them out — if we
know about them — but with around 40,000 newsagents in
the U.K. we cannot possibly check each one. As always

your help and comments are appreciated.
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copy. Enquiries with remittance, made payable
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Post Sales Department, Everyday Electronics,
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1JH. in' the event of non-availability one
article can be photostatted for the same price.
Normally sent within seven days but please
allow 28 days for delivery. We have sold
out of Sept. Oct. & Dec. 85, April. May,
Oct. & Dec. 86, Jan., April, May & Nov.
87, Jan., March, April, June & Oct. 88.

BINDERS

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

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

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

COMPONENT SUPPLIES

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

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

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

ADVERTISEMENTS

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

The Publishers regret that under no
circumstances will the magazine: accept
liability for non-receipt of goods ordered,
or for late delivery, or for faults in manufac-
ture. Legal remedies are available in re-
spect of some of these circumstances,
and readers who have complaints should
address them to the advertiser or should
consult a local trading standards office, or
a Citizen’'s Advice Bureau, or a solicitor.
TRANSMITTERS/BUGS/
TELEPHONE EQUIPMENT

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

SUPERHET

BROADCAST

RECEIVER

MARK STUART

An up to the minute, low cost
desigr using a high-tech i.c. and
ceramic filters for the i.f. stages.
Tunes in the m.w. and /.w.
broadcast bands and gives

TW loudspeaker output

RADIO must be one of the
Aﬁrst projects attempted by most
electronics enthusiasts.

In the distant past, building radios (or
“wireless sets”) was almost the only form
of electronics construction, with a number
of magazines carrying the word Wireless,
or Radio in their title, and none with the
word Electronics. Nowadays the tables are
well and truly turned, and radio construc-
tion is a relatively small section of the
electronics enthusiasts’ activities.

As with all things electronic, new tech-
nology has made remarkable changes to
both the components and to the circuits
used in radio receivers. It is amusing to
look at old books and magazines and see
the size and weight of the “latest modern
design™ of the day.

Radio projects published more recently
have been a lot smaller and lighter! They
have also had the advantage of working
from a single PP3 battery instead of a
barrow load of accumalators!

Unfortunately, what published designs
have gained in technology they have lost
in variety. Dozens of TRF receivers have
been published, almost all of them using
the ZN414 i.c. This is a nice little i.c.
and works well enough, but is completely
lacking in interest and cannot match the
performance of even a cheap commercial
transistor radio.

To break the monotony, the design that
follows uses two sophisticated i.c.s in a
Superheterodyne circuit. It is easy to build,
needs no special alignment of its tuned
circuits, and has a performance that is up
to modern standards.

DESIGN

The design presented here should go a
long way towards bringing new interest
into radio construction. It uses two inter-
esting i.c.s, one for the tuner and the other
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as a power amplifier. The case in which
the prototype was built is designed to al-
low all of the “workings” to be seen.

Two printed circuit boards were used so
that the tuner and amplifier sections could
be used separately in other applications.
They were made as small as possible with-
out using special components. The size of
the whole radio is determined more by the
ferrite rod and loudspeaker — indeed a
larger loudspeaker could be used for even
better quality output as more than one
watt of audio power is available.

Alignment of the tuned circuits has al-
ways been one of the difficulties of su-

perheterodyne radio construction. In this
circuit the use of a ceramic filter block
guarantees excellent selectivity and allows
the minimum amount of alignment neces-
sary to be done simply by ear.

SUPERHETERODYNE

The simplest form of radio receiver is
the TRF or Tuned Radio Frequency cir-
cuit. In this the incoming Radio frequency
signal is amplified and then fed straight to
a detector stage to extract the audio mod-
ulation.

This technique has several disad-
vantages.” The main one is its lack of
selectivity or *“tuning sharpness”. A strong
local signal will easily block out several
weaker adjacent signals. Selectivity also
varies across the tuning range so that the
performance is not uniform.

These problems can be overcome to
some extent by adding extra tuned stages
but in the end the disadvantage of the
added complexity exceeds the benefit of
any improvements. In this situation the
designer’s best option is to return to

The completed Superhet Broadcast Receiver mounted in a cabinet with clear
plastic top and bottom panels showing positioning of the components.
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square one and attempt a totally different
approach.

From such an approach the idea of the
superheterodyne radio must have been
born. The basis of the method is to
convert the frequency of the desired signal
to a fixed different frequency (known
as the if. or Intermediate Frequency) at
which all of the selectivity and amplifica-
tion can be applied.

Applying the selectivity at a fixed fre-
quency is easy because several fixed tuned
circuits can be used. By making the if.
fairly low it is possible to have high levels
of amplification using simple circuitry, and
to design filters to give practically ideal
selectivity characteristics.

As all signals are amplified and filtered
by the same stages the performance will
be the same across the tuning range.
A simple detector stage following the i.f.
stages extracts the modulation in the nor-
mal way.

HETERODYNING

The complicated part of this approach
is converting the incoming frequency to
the i.f. This is done by a process called
“heterodyning”, which is mixing the in-
coming signal with another signal from an
oscillator (known as the Local Oscillator)
in a special circuit that produces in its
output the sum of the two frequencies and
their difference.

By arranging the correct difference be-
tween the local oscillator frequency and
the wanted signal frequency, the output of
the mixer can be made to be at the if.
This new frequency contains all the mod-
ulation of the incoming signal so that it
can be amplified by the if. stages and
detected to produce the wanted audio out-
put.

To tune over a band of frequencies the
“front end” of a superhet radio usually
must have two tuned circuits. One for the
local oscillator and the other (the aerial
circuit) for the incoming signal.

As the tuning knob is turned the two
circuits must be varied together so that
their difference remains the same and
equal to the if. This process is known as

out IN ouT IN +v
4 1% 13 7
1F LF R U
MIXER AMPLIFIER 1 AMPLIFER 2 sineT 5
inpuT =
RF AUDIO 15 AF
J i OSCILLATOR oerector b8 L oiFiER o
BIAS
.} %
ov

Fig.2. Simplified internal block diagram

tracking, and is achieved nowadays by
using a dual ganged tuning capacitor.

The two sections of the capacitor differ
by the required amount to give the ex-
act frequency difference across the band
when used with the right oscillator coil
and tuning coil. Minor differences are cor-
rected using trimming capacitors and by
tuning the coils — either by adjusting the
oscillator coil core, or by sliding the aerial
coil along its ferrite rod.

C/IRCUIT DESCRIPTION

The full circuit diagram of the Superhet
Broadcast Receiver is shown on Fig. 1. As
most of the circuit is taken up by IC1 it is
also necessary to refer to Fig. 2. which
gives a simplified internal view of the i.c.

The Local Oscillator frequency is set by
coil LS which is tuned by capacitor VCla
and its trimmer. L6 is the coupling coil to
the oscillator circuit inside IC1 (pin 8).
For long wave (L.W.) operation an addi-
tional capacitor Cl is connected in parallel
with VCla to produce the necessary lower
frequency.

Incoming signals are picked up by the
ferrite road aerial which is wound with
coils L1 to L4. On Medium Wave LI is

for the TEA 5570 radio i.c.

tuned by VCIB and its trimmer, on Long
Wave L2 is tuned. Each tuned winding
has an associated coupling winding; L3 for
MW and L4 for LW.

The switching around coils L3 and L4 is
slightly out of the ordinary and works as
follows. The values of capacitors C2 and
C4 are so high that they can be considered
short circuits at the frequencies concerned.
On m.w. one end of L3 is shorted to
ground via C2 and the other end connects
to the i.c. input on pin 2.

The Lw. coil is short circuited by C2
and C4. On lw. capacitor C2 is open
circuit and L3 and L4 .are connected in
series to couple the lower frequency in-
put to pin 2. The beauty of this arrange-
ment is that it allows a simple s.p.d.t. slide
switch to be used for band switching.

The output of the local oscillator is
combined with the incoming signal in a
special section of IC1 called a “Double
Balanced Mixer”. This combines the two
inputs in a special (non-linear) way that
generates sum and difference frequencies
as previously mentioned.

The advantage of a double balanced
mixer is that the two input signals are
cancelled out and only the sum and dif-
ference frequencies are present in the out-

Fig. 1. Complete circurt diagram for the Superhet Broadcast Receiver. The dual-ganged tuning capacitor also contains the

two trimmers.
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put. Other simpler mixers contain large
amounts of the input frequencies, leading
to inferior performance.

INTERMEDIATE
FREQUENCY

The output of the mixer, pin 4 of ICI is
fed into the tapping on IFT1. This is the
beginning of the intermediate frequency
filtering which gives the receiver its selec-
tivity IFT1 is tuned to 455kHz which is
the standard intermediate frequency. The
tapping on its input allows the primary

CONMPONENTS

Resistors
R1 100
R2 2k7
R3 68 a
R4 8k2
RS k7 See page 209

All 0.25W 5% carbon film

Potentiometer

VR1 4k7 log. p.c.b. mounting
Capacitors

C1 180p ceramic plate 50V

C2 10n ceramic disc 50V

C3,C8,C12 100n ceramic disc 50V
(3 off)

C4,C5 22n ceramic disc 50V
(2 off)

C6,C7 100y radial elect. 10V
(2 off)

C9 4u7 radial elect. 10V

Cl0 68u radial elect. 10V

Cl1 3n3 ceramic plate 50V

Tuning Capacitor

VC1a/VC1b  220p/300p miniature
solid dielectric
twin gang tuning
capacitor, with built-in
trimmers.
Coils:
L1-L4 Ferrite rod aerial with LW

and MW coils and
coupling windings

L5-L6 MW oscillator coil with
coupling winding,
Type KA 1244
CF1 455kHz ceramic fiiter
CF 133.
IFT1 Filter input coupling IF

transformer, KRT 1560

Integrated Circuits
IC1 TEAS5570 AM/FM radio i.c.
1C2 TDA7052 BTL Audio
Power i.c.

Miscellaneous

Printed circuit boards available from
the £F PCB service, codes EE679 and
EE680; 8-pin d.i.l. socket; 16-pin d.i.l.
socket; knob; mounting screws for
VC1, S1 and S2; tuning disc and fixing
screw; connecting wire, assorted
colours thin stranded type (see textjT™
single-ended solder pins; solder etc.

Approx. cost.
Guidance Only

£16
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S$1,S82 D.P.D.T. min. slide switches |

LS1 8 or 16 ohm loudspeaker,
55mm dia.

B1 9V battery, with clip (PP3)

+V
1
TDA7052
1=+ i ﬂJT PUT 1
5
INPUT 2
3
Fig. 3 Simplified | GROUND
internal  diagram for | (SIGNAL] 8
the audio  amplifier ==
ic. There are three OUTPUT 2
amplifier blocks. The T
first provides gain and
two ouputs which are 6
fed to the two speaker 4
driver amps. GROUND oy
{SUBSTRATE ) (eeiese]

winding of IFT1 to be tuned quite sharply
and so provide some of the selectivity.

The secondary winding of IFTI
provides a matched output for the ceramic
filter which provides the rest of the
selectivity. From the filter the output
passes to the first i.f. amplifier then via
C5 to the second i.f. amp, which is con-
nected internally to the detector stage.

The output of the detector stage is
amplified internally and passes to the
output on pin 15. The audio output is
filtered by capacitor C11 and passed on to
the audio amplifier stage by Cl2. RS is
the detector load resistor.

AUTOMATIC GAIN

CONTROL

Additional components C9, C10 and R4
are associated with the a.g.c. (Automatic
Gain Control) section of the circuit. This
allows signals of widely differing levels to
produce the same audio output from
the detector. It works by measuring the
average level of the detector output which

The two clear plastic panels laid out to

is used as a feedback signal after smooth-
ing by capacitors C9 and CI0, to control
the gain of the mixer and first i.f. stages.

Other components resistors R, R3,
capacitors C3 and C6 are supply decou-
pling components that ensure stability of
the high frequency circuits.

AUDIO AMPLIFIER

There can be few circuits simpler than
that using IC2 as the audio Amplifier to
provide a voltage gain of 100 and drive
1W into 8 ohms from a 6V supply.
Capacitors C7 and C8 provide the neces-
sary good supply decoupling for stability,
and VR the volume control.

The simplified internal circuit of IC2 is
shown in Fig.3. there are three amplifier
blocks. The first block provides the gain
and produces two outputs which are in
antiphase. These outputs feed independent
power amplifiers which drive one end of
the speaker each. This method of connec-
tion is known as BTL or Bridge Tied
Load.

reveal the positioning of the speaker,

circult boards, aerial, switches and tuning capacitor.’!k
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Two big advantages are obtained by
this method. First, as both outputs are
normally at the same d.c. voltage (close
to half of the supply voltage — or
“mid rail”) there is no need for a cou-
pling capacitor in series with the speaker.
Secondly, the available output voltage
swing across the speaker is twice that
available from a single-ended output.

This is clear if the two extreme cases are
considered where pin 5 is at the positive
supply and pin 8 is at OV when the full
supply voltage is applied one way across
the speaker, and the opposite state with
pin 5 at OV and pin 8 at the positive
supply voltage when the full supply is ap-
plied the other way across the speaker.
The total voltage swing available is there-
fore 2 x V or twice the supply voltage.

This allows the circuit to deliver 1.2W
into an 8ohm load with a supply voltage
of just 6V. Overload protection is also
incorporated so that the circuit can
withstand any combination of output
short circuits without damage — it is a
very useful i.c. and deserves wider use in
hobby circuits.

CONSTRUCTION

Two printed circuit boards are used for
the radio. The Tuner board component
layout is shown in Fig. 4, and the Audio
Amplifier board component layout in
Fig.5. The boards are available for the EE
PCB Service, codes EE679 and EE680.

Check both boards for blocked holes
and solder whiskers, and then insert
single-sided pins for the connection of the
wiring. The single-sided pins normally
used should be pushed right into the
board from the track side so that the
short spined section engages with the
board material and locks the pins firmly in
position with the heads flush against the
p-c.b. tracks.

The two circuit boards are “Superglued’ together and mounted on the volume
control solder tags. The loudspeaker is mounted over a series of holes drilled in

one of the clear panels. -

Solder each pin into place and then fit
the other components, starting with the
smaller ones. Fitting i.c. sockets is al-
ways a good idea but can lead to in-
stability in some high frequency circuits.
This circuit was built using sockets and is
perfectly stable.

Note the position of IC2 relative to the
extra holes provided on the board. These
holes allow an alternative audio chip to be
fitted, and should be ignored.

The only components that must be
fitted the right way round are ICl and
IC2 and the electrolytic capacitors C6, C7,
C9 and C10. The filter and inductors L5/6
and IFT] can only be fitted one way
because of their pin arrangement.

The volume control VRI may be fitted
off the board if required and connected by
wires. In the prototype the boards were
glued together end to end using superglue
(which gives and extremely strong bond)
and mounted in the case using the poten-
tiometer fixing bush.

CASE

Many alternative layouts are pos-
sible and the constructor is encouraged
to build the circuit into any other suitable
housing which may be available. Note that
metal cases cannot be used unless the fer-
rite rod aerial is fitted outside and away
from the screening and de-tuning effect of
conductive material.

L5/8

b

pattern for the tuner board.

@+ POWER+

' R1
C3O ELIEE  iryeves R3
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AUDIO
ouTPUT
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Fig.4. Component layout and master

SPEAKER

6
1c2

()b

POWER(SY)

o

e

T @ COMMON
e ®—+ InPUT
T T (cr2)

EE2L486

Fig. 5. Component /ayout and master
pattern for the audio amplifier board

The completed prototype circuit
boards, about full size. The resistor
inserted in place of the i.f transformer
was used by the designer during
testing.
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WIRING

Interwiring is the section of construction
requiring the most care but which should
be fairly straightforward if the diagrams
of Fig.6. and Fig.7. are followed. Before
beginning it is recommended that the two
switches and the tuning capacitor and fer-
rite rod are mounted in the case. This
allows wires of the correct length to be
fitted and ensures a neat stable result.

Begin by stripping off any wires already
attached to the coils on the ferrite rod,
and then identify the two coils by viewing
them from the tag end. It is best to leave
both coils in position on the rod whilst
wiring.

The Lw. coil is a short fat wave winding
with a red dot marking polarity as indi-
cated in Fig.6. The m.w. coil is a long
single layer coil and is identified by means
of the long wire connecting to the far end
of the pink winding. Use thin stranded
wire obtained from stripping rainbow rib-
bon cable and stick to the colour codes
shown in Fig.6. Note that capacitors C2
and Cl2 are fitted in the wiring.

l 1 TAG ONLY

rmssmE\\\

COMMON CONNECTION

~

VC1A+B

LINK SHORT AND |
LONG TAGS

LINK UNPERFORATED AND
PERFORATED TAGS

X : DO NOT USE

Fig.7. Connection details for the
dual-gang tuning capacitor.

The connections to the tuning capacitor
can be confusing, but if the specified type
is used the three connections should be
made easily. Fig.7. shows the required
pins, all others should be ignored.

The wiring between the boards should
be carried out as shown to avoid earth
loops which can cause instability. Twisting
the loudspeaker leads and the audio in-
put leads is recommended to further aid
stability.

Note that connecting to the pcb.
wiring pins is easy if both pins and wires
are heavily tinned first and then the con-
nection made by applying the iron to
both the pin and wire to melt together the
solder on each. This method allows the
job to be done with two hands instead of
the usual three!

TESTING

Check and double check the wiring and
component types and polarity before ap-
plying power to the circuit. It is a good
idea to have a 47 ohm resistor in series
with the power supply or battery to
reduce the potential fault current if there
is a short circuit when first testing. If all is
well and the circuit does not draw too
much current is should be possible to hear
some sort of noise from the speaker when
moving the volume control. If a voltmeter
is available check that the two outputs
from IC2 are at mid rail and that power is
present between pins | and 6.

With the wavechange switch set to m.w.
it will probably be possible to hear some
weak stations as the tuning dial is turned.
Find one of these and then adjust the
position of the m.w. coil on the rod for
maximum output. If all is well it should be
possible to obtain many stations at a good
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Fig.6. Interwiring details for the Superhet Broadcast Receiver. The inset diagram shows the connections for
the aerial coils. Using coloured wires will ease the task of wiring.
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level and to be able to “peak” each one
by positioning the m.w. coil on the rod.
The oscillator coil L5/L6é should not be
touched yet and ideally will not require
adjustment at all.

Find a medium strength station and
rotate the ferrite rod until it is very weak.
Now carefully adjust IFT1 for maximum
output. Re-tune tuning capacitor VCI for
maximum output and repeat the adjust-
ment of IFT1. Always make these adjust-
ments with the aerial turned to give as
weak a signal as can be heard sufficiently
to be used. This ensures optimum tuning.
IFT1 should not be touched again as it is
now set perfectly to match the filter.

LONGWAVE

Switch to L.w. and tune for BBC Radio
4. move the LW coil on the ferrite rod
to obtain maximum output. If the coil
needs to be too far off the end of the
rod, adding a small amount of capacitance
across L2 (shown dotted in the circuit)
will allow correct tuning with the coil be-
tween 2mm to 20mm from the end of the
rod.

Obtaining maximum output all across
the scale is acheived largely by the correct
choice of tuning components. To attempt
to optimise this it is in order to make
fine adjustments to LS and the m.w. coil
position and also to use the two trim-
mers on the end of the capacitor. Note
that the two trimmers will have maxi-
mum effect at the high frequency end of
the dial and should not be used in the
mid-tuning range. Note also that they are
single turn trimmers with no end stop so,

The completed radio
showing the tuning disc,
switches and volume contro/

don’t ever try screwing them round and
round in the hope of obtaining ever in-
creasing capacitance.

The actual frequency coverage can be
set by L5 and associated trimmer, but
bear in mind that moving either of these
will mean that the other setting will need
to be re.adjusted. Take some time and
good results will surely follow. Tuning
problems or weak reception could indicate
wiring errors so do double check this area.

SUMMARY
Once built the Superhet Broadcast
Receiver is ready for regular use. Its

performance will certainly stand up along-
side commercial products. Battery drain
will depend on frequency of use and
volume levels, if required a clip of four or
six AA cells could be used. A mains
adaptor is also a possibility provided 9V is
not exceeded, also expect an increase in
interference as a lot of mains borne
trouble can find its way into the circuit.
The plastic case used in the prototype is
quite an = appealing way of housing the
project. Drilled clear front and rear panels
and a clear tuning disc are available along
with a full kit of parts for this project. [l

ONLY

£23.95

+ VAT
Quantty discounts
start at 3 units
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relay. For use wilh security
ems, but also idesl for
oguph'c purposes and

DIGITAL ULTRASONIC DETECTOR US 5063
This sdvanced module uses Crystal controt transminer & digial
Provessing 1D SeCl MOvermend Bt dsiances of Up 10 20 or more. WRN
timang and 12V operauon. i is
-t wv-mwdm

o £ £14 93 HVAT

ﬂmywﬂ'lﬂﬂ

This versatile module provides timed
swilching of loads up to 3A for pre-sei-
times between 10 secs and 5 ming, the &g
timed period being triggered by the
opening of closing of an external
fo0p or switch. The built-in 12V -
250mA supply is available ¥

onty £13.95 svar
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RISCOMP LiMITE

ODULES

VEfffzfv 5

NEW 2

By INSTALUNG YOURSELF

CPU 9000 SELF-CONTAINED.
ALARM SYSTEM
Immediate Security Withoutinstallation

For Homes, Storerooms, Clubhouses,
Caravans, etc.

B Detects intruders up to ot @ Penetrating 103db Siren with
auto reset @ Compact size only 203x180x 78mm B Easily

axtended for coverage of additional rooms or large areas.
This excht

which
um nira-Red Sensor,

Power Sup;
w0gether with @ high output Siren el
housed in the one COMPACE sieel Case,

porate # 19
e 12V batiery which i
op-rumq the Sysiem lor up

Capabieot

umv\alumunnmlymbombdb
warn neighboura. Supplied with 2 keys

:?Mmmu.\&k:m;wm the und
utty guarant 12 months.

Immacuste protection lor only:

Priced £67.72 +VAT

UCOMP
SECanrmry

9om Spm

..... Road

o SecuritySPES
82‘%%?3!”“6‘?:%

ecialist

IP&P UK Orders
£1 50 per order
Export add 10%
Tel {084 44) 6326
Fax: 08444 7102

CA 1382 ADVANCED CONTROL UNIT that's
simple to install
and operate.

® Fully sutomatic siren re-set.

* Audible o warning.

* Alarm sounded memory.

.2 upamn 100 inputs + 24

=

Surched on, preverting incormect
operation & simpie ‘'onioff’ key switch, i is sasity operaied by
all members of tamdy. In addition il provides 24N personal aeck

lion. Housed in & Sieel Case. i i supplied with full operating
IruCtions.
Avaifabia in kit lorm with hally-bulit
Oniy £44.95 svaT siectronics. £19.950VAT.

CA 1250 LOW COST ALARM |
CONTROL MODULE .

This iried and tested control

unit represeants the finest value
for monay in control systems.
providing the lollowing leatures:
* Built-in electronic siren drives 2
loudspeakers ¢ Provides sxit and entrance delays

together with lixed starm lime Bllwy back-up with trickle
chargae facility « Operates with magnetic switches, pressure
pads, ultrasonic of ).A. units » Anli-tamper and panic Iacility ¢
Siabilised output volll?c 2 operaling modes (ull alarm anti
tamper and and panic facility ® Screw connections for sase of
Installstion ¢ Separate relay conlracts for external loads ¢ Tes:

price £21.35 +var

HW 1250-ATTRACTIVE HOUSING
plus HARDWARE FOR CA 1250

An stiractive steel case dsigned (o house
the Control Unit CA 1250 logether with the
appropriata LED Indlcuon and key switch
gvmlubln ug
upplied with the nocuwy pillars. fixings,
and punchod front panel, the unit is given &
by the

Only £10. 95

+ VAT silk screened labe, Size 200x 180 % 7200mm.

Caibers by Appomment
Ottt hours Mon- Fre

_POWER SUPPLY & MAINS
SWITCHING UNIT PS 1265

= 0 scdition W providing 12V stabiised

Sustadie plastic ondouw' IZL'MWY

priced 0t £12.95 owar.
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Constructional Project

FERMOSTAT

ANDY FLIND

An accurate, interference free, solid-state

thermostat originally developed for wine

brewing but with a multitude of other uses.

Fermostat project in the July ’87
issue, will recall that it’s purpose was
to maintain an insulated cupboard at a
steady eighty degrees Fahrenheit, to en-
sure rapid and reliable fermentation of the
author’s lethal home-brew. The recipe for
the stuff was published with that project;
hopefully not too many readers have
poisoned themselves with it! (We can
supply back numbers for £1.50 each for
anyone who wants to try it! — Ed.)
Although the original ’stat has given
faithful service, one minor snag has ap-
peared. Last summer, the cricket commen-
taries on the workshop radio were oc-
casionally interrupted by brief but annoy-

READERS who remember the original
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ing buzzing sounds, occuring each time
the Fermostat turned on. The cause of
this interference seemed to be the triac,
turning on partway into each cycle until it
had warmed up slightly.

NEGATIVE DRIVE

Whilst this could probably have been
cured simply by a change of triac, the
author has since found that the particular
device used is more reliable when operated
with negative gate drive. This, coupled
with the fact that the design of sensitive
temperature controllers is a favourite oc-
cupation, led to a completely new design
incorporating a number of improvements.

As well as negative gate drive, the new
version has an LM335Z integrated tem-
perature sensor instead of the original’s
thermistor. This costs more, but gives a
more predictable and linear output, result-
ing in a linear control scale.

Another improvement is a zero-crossing
detection circuit to control the point at
which it turns on. This eliminates even
the single “click” of interference when it
turns on, meaning that it can operate as
frequently as the user wishes without caus-
ing any problems.

Although some ‘“hysteresis” has been
built into the circuit, it can be omitted,
giving very accurate control indeed. This
may be useful, for example, to photog-
raphers, who often need to control the
temperature of processing chemicals very
closely.

CIRCUIT DESCRIPTION

The full circuit diagram of the
Electronic Fermostat Mk2 appears in Fig.
1. Low voltage for the electronics is
derived from the mains supply by a
capacitive voltage dropper, using Cl as
the limiting device. Note that this is a
special capacitor intended to withstand
continuous mains voltage, other types must
NOT be used.

Rectification is half-wave, by diodes D1
and D2, providing a supply that is nega-
tive of mains neutral. This is limited
by Zener diode D3 to about 12V, and
smoothed by capacitor C2. The mains
transient suppressor VDRI protects the
circuit especially the triac, from any high
voltage spikes on the mains.

Resistor R2 disperses the stored charge
in Cl1 when the unit is unplugged (to
prevent the user receiving a shock from
the plug!) and resistor Rl limits the
maximum current flow until a fuse blows
should C1 fail. Although this is a pos-
sibility that must be catered for, it seems
to be a remote one. The author has never
experienced a failure of one of these
capacitors.

It is recommended that this project is
used with a fused plug, fitted with a fuse
of 3A or lower. Alternatively, a small car-
tridge fuseholder could be built into the
unit itself for added safety.

Capacitive droppers, whilst not as safe
as transformers, have several advantages.
They are compact, cheap, don’t hum, and
jon’t run hot as most small transformers
iecem to do nowadays. They are efficient,
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as the bulk of the unused current flowing
through them is purely reactive; it will not
increase the rotation of your electricity
meter!

An accurately regulated voltage is re-
quired for the temperature measuring part
of the circuit, this being obtained from a
5V 100mA regulator, ICl. Supplied with
about a milliamp from resistor R3, the
sensor, an LM335Z, develops 10mV for
each degree Centigrade, starting from ab-
solute zero. This, readers will recall from
school physics, is 273 degrees below the
usual zero Centigrade, so at zero it’s out-
put is about 2.73V. Adding on another
267mV for the Centigrade equivalent of
the 80 degrees Fahrenheit operating point
required, a figure of three volts total is
reached.

Ignoring resistors R8 and R11 for the
moment, any noise present on the input
signal is filtered out by R10 and C5 before
it goes to the non-inverting input (pin 3)
of amplifier IC3. Resistor network R7, R9
and preset VR2 generates the equivalent
three volts for the inverting input (pin 2),
the small amount of adjustment available
from VR2 catering for errors due to com-
ponent tolerances etc.

The value of resistors R4 and RS in
paraliel is such that at the centre of it’s
travel, VR1 should deliver three volts,
with a variation of plus/minus two volts.
Resistor R6 determines the effect this
has on the reference voltage, thus setting
the thermostat’s range. The compensation
capacitor C6 is necessary for stability with
the 3130 amplifier (IC3).

Hysteresis, where the switch-off tem-
perature is higher than the switch-on, is
often required to prevent over-frequent
operation of a thermostat. In this design
it is introduced with positive feedback,
through resistors R11 and R8. With the
values shown the hysteresis is about one
degree Fahrenheit.
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Fig. 1. Circuit of the Fermostat Mark 2

When the input from IC2 is below the
reference, the output of IC3 is low, and
when above, it is high. This output goes to
the ““data” input, pin 5, of one of the two
“D-type” flip-flops in IC4.

Pin 3 of IC4 is the “clock™ input, driven
from the mains through resistor R12 but
clamped by diodes D4 and DS so that it
only just exceeds the supply rails. Thus the
clock is driven “high” and “low” in
synchronism with the mains. (Although
the clock switching points don’t exactly
coincide with the zero-crossings in this
design, they are close enough to eliminate
interference).

Although the outputs of the 4013 (IC4)
depend upon the data input, they only
actually change on the rising edge of the
clock. Thus, triac switch-on will always
coincide with the mains zero-crossing.

Switch-off occurs only when the load
current falls almost to zero, so with a
resistive load such as a lamp or small
heating element this will automatically
coincide with zero crossing.

Two D-type flip-flops are contained
within IC4. By connecting the outputs of
the first to the “direct” inputs of the
second, this is used as a buffer, mainly to
give it useful employment! Each flip-flop
has two outputs, one going high and the
other low when it is “on”. The low output
is used, through resistor R13, so that
when the input from IC3 is high, negative
gate drive is supplied to the triac CSRI, to
turn it on.

CONSTRUCTION

Construction of this project should
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Fig.2. P.C.B. Layout for the Fermostat

present few problems. Apart from the
sensor (IC2), mains on indicator and set
control VRI1, all components are mounted
on a single printed circuit board and the
component layout is shown in Fig. 2. It is
suggested that smaller components such as
resistors and diodes are fitted first, simply
because this is easier.

Do not fit IC4 or resistor R11 yet,
though. RI1l introduces hysteresis, but
calibration is more easily carried out with-
out this. If hysteresis is not required, R11
can be omitted and resistor R8 replaced
by a wire link.

It is safe to use the project in this way
as the zero-crossing detector will ensure
clean switching, though in most control
situations it will result in excessivly rapid
cycling of the heating device. Definitely
not good for the gas boiler!

Take care to fit capacitor C2 and the
five diodes the right way round. D.IL.
sockets are recommended for IC’s 3 and 4.

The dangers of this circuit when ener-
gised from the mains should be obvious
to readers of EE. Under no circumstances
should any part of the circuit or it’s wiring
be touched when it is plugged into the 240V
supply. This includes the semsor and it’s
lead, which should be insulated and in-
stalled so that no live part is uncovered.
Bear in mind the hazards especially if it is
intended to use the project with liquids,
such as photographic chemicals. For this,
complete potting of the sensor in resin is
suggested.
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Fortunately, much testing and all the
calibration can be carried out with a safe,
low voltage supply. Before testing, the
project should be completed, with control,
mains leads, and at least temporary con-
nection to the sensor. Connections to the
p-c.b. and controls are shown in Fig. 3.

The earth connection, if three-core flex
is used, can be simply passed through
from input to output. Although probably
not strictly necessary, screened lead is
suggested for sensor wiring.

The LM335Z has three leads, one of
which is not required. It could be mounted
in the box with the rest of the circuit,
but this is not recommended as the three
large resistors and the triac generate
a small amount of heat. Although tiny,
this could still affect accuracy. The project
is intended for remote sensing anyway,
mounted outside the author’s home-brew
fermentation cupboard with the sensor in-
side.

Although not shown on the circuit dia-
gram, a small neon indicator can be fitted
in parallel with the load, to show when it
is “on”. Connections for this are provided
on the p.c.b. Leads to the board should be
long enough to allow it to be placed clear
of the box.

TESTING

Before any testing, the five diodes
should be checked in circuit, with a
multimeter, as a faulty one may result in

COMPONENTS

Resistors
R1 22 1W
R2, R12 1M 1W (2 off)
R3, R13 1k8 (2 off)

R4 2k7

R5 33k

R6 270k

R7 22k

R8 470k a

R9 27k see page 209

R10, R11 1M (2 off)
All 0.6W 1%, except where stated.

Potentiometers
VR1 10k lin. carbon
VR2 10k sub.min preset.

Capacitors
C1 470n mains suppresion
type. (250V RMS
50-60Hz).
c2 470p elect. 25V radial lead.
C3, C4, C5 100n min. polyester layer
3 off)
Cé 10n min. polyester layer.
Semiconductors

D1, D2 IN4007 silicon diode (2 off)

D3 BZY78L012 12V 400mW
Zener diode.

D4, DS IN4148 silicon diode (2 off)

CSR1 C206D triac.

IC1 RA78L05 5V 100mA
regulator.

IC2 LM3352Z temperature sensor.

IC3 CA3130E CMOS op-amp

IC4 4013B CMOS dual D-type
flip-flop.

Miscellaneous
VDR1 Mains transient suppressor.

Printed circuit board, available from E££
PCB Service order code EE 677; case,
ABS plastic 150mm x 80mm x50mm;
8-pin d.i.l. socket; 14 pin d.il. socket;
control knob; FS1 3A fuse (see text);
2-core screened lead; min. mains neon
indicator lamp (optional); mains lead;
connecting wire; solder etc.

Approx cost.
Guidance only

£15

560 ahm

RESISTOR
2XPP3

BATTERIES

&
+ -] [+ -
9y 9V
L.o O-'j
METER

Fig.4. Test supply set-up.

expensive damage on mains power. Next,
with IC4 NOT fitted, the circuit should be
“powered-up” as shown in Fig. 4, with
18V d.c. applied across diodes D1 and D2
through a 560-ohm series resistor. The
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drain should be around 12mA, so a couple
of PP3 batteries can be used. This
should bring Zener D3 into operation, so
presence of the 12V and 5V supplies can
be checked.

Next the output of IC3 should be
monitored with a meter, it’s easiest to
make the connection with a short wire
soldered temporarily to the board, though
it can be picked up from pin 5 on IC4’s
socket. Rotation of VR2 should cause the
output of IC3 to switch from zero to 12V
as the reference passes the input voltage
from the sensor.

Incidentally, just to demonstrate the
value of these checks, this one picked up a
dud 3130 on the prototype. A brand-new
one at that! Plugging in a replacement
cured the problem.

CALIBRATION

Assuming all is well, calibration is next.
This consists of taking the sensor through
the operating range and first setting the
preset VR2 for the correct mid-point, then
calibrating VR1.

If the sensor is waterproofed, it can
be immersed in water at the desired tem-
perature as measured by a mercury ther-
mometer or some similar reference. If it
isn’t, the method used by the author may
be helpful.

The water was placed in a plastic
container, with the sensor pressed against
it’s side with a drop of heatsink com-
pound to ensure good thermal coupling, a

1Cc2
LM3352
SENSCOR

NOT USED——

MAINS NEON
INDICATOR

E

MAINS LIVE -tteg
INPUT

NEUTRAL-ty—e

CORE

SCREEN

[

LOAD

.

TO INCREASE SET POINT. O

NOTE — POT IS SHOWN WIRED FOR CONVENTIONAL ACTION, CLOCKWISE

N PROTOTYPE IT 1S ACTUALLY REVERSED.

Fig.3. Interwiring

piece of polystyrene foam over it to
prevent losses affecting it’s output, and
some adhesive tape holding it all in place.
The only problem with this setup is that it
takes slightly longer for the sensor to
reach the set temperature than is the case
if it is immersed.

To start with, VR1 is set to mid-travel,
then the sensor is taken to the desired
mid-range temperature and VR2 is ad-
justed for output switching at this point.
Following this, the sensor is taken through
the control range five degrees at a time,
and the switching points are found and
marked on VRI. That’s all there is to it.
Fiddly and time-consuming job, but fun!

Following calibration resistor R11 and
IC4 can be fitted and the project as-
sembled into the box for testing with
mains power and a suitable load. If any
further work is found necessary at this
stage, EXTREME caution should be exer-
cised. Hopefuily all will be well.

Sensor mounting and load will depend
on the intended use. Loads should be
resistive, and of not more than a couple of
hundred watts owing to the lack of a
heatsink on the triac. If this is mounted
on a small heatsink, perhaps off-board,
then up to 750 watts can be supplied as it
is a 3-amp device.

to the p.c.b.

The prototype controls four 100W light
bulbs, connected in two series pairs to act
as a reliable heater. Used in this way they
actually draw about 120W, as the fila-
ments have less resistance at the lower
temperature. The sensor is mounted in a
plastic 35Smm film container, drilled with
plenty of holes to allow free passage of
air.

OTHER USES

Other uses for this project could include
domestic heating control, so long as the
load is not too high or inductive. Preset
VR2 should permit adjustment to a more
suitable range. Hysteresis can be adjusted
by alteration of the value of resistor R11.
Halving it, for example, would double hys-
teresis to about two degrees F. Some in-
terposing device may be required if it is to
operate pumps and solenoids.

Apart from home-brew fermentation
and photographic chemical temperature
control, one application to which it would
be ideally suited is heating for tropical fish
tanks. The sensor could probably be fitted
to the outside of the tank, in a manner
similar to that described in the calibration
procedure. Further uses will no doubt
suggest themselves to suit readers’ own
interests. 3
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NEWBURY 8840 printer. 240cps, 9-pin, wide.
Buyer collects. Offers please. N'pton (0604)
644005 after 6 p.m.

EVERYDAY Electronics 1971-1984 bound.
1985-loose. Practical Wireless 1973-1978 bound.
Sensible offers only. (0293) 22394.

WANTED user/man for Commodore 8032 — 5K
computer or service man. Tel. (0896) 57909 after
six or write to Edward Deerin, 73 Langlee Drive,
Galashiels, Selkirkshire TD1 2UB (Scotland).
WANTED high power a.m. transmitter. Send
details to Craig D. Beck, 446 Coniscliffe Road,
Darlington DL3 8AL.

WANTED circuit diagrams of valve power
amplifiers 15 to 40 watts suitable for construc-
tion. Mr. R. Sheard, 76, Village Road, Garden
Village, Hull HU8 8QT.

CLEAROUT components, panels, record decks,
speakers, everything must selll Tel. (0302)
R33422.
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PLACE

WANTED Tektronix T547 scope manual or
photocopy. G.R. Shaw. Tel. 01-954-9614 after
5.30 p.m.

SURPLUS boxes of components, hardware,
boards, etc. Lots of bits. Many bargains. £5 per
kilo + p&p. N. Johnson, 2, Chapel Field, Dixter

FREE READERS ADS.

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

Road, Northlam, E. Sussex TN31 6PQ.

HAMEG HM204-2 oscilloscope. Levell TG302
function generator, logic probes, microscope and
more. All as new. Offers? Alan Scrimgeour,
01-340-6687 (Wood Green, London).
TEKTRONIX 545A valve ‘scope. Excellent con-
dition, 24MHz with manuals and brand new
spare tube. £70. R. Meir, 78 Smithyfield Road,
Norton, Stoke on Trent, ST6 8JT. Tel. (0782)
534361.

WANTED a disk drive socket and a plug suitable
for an Atari ST. Must be cheapl Mr. J. Pearce,
18, Wallace Road, lpswich, Suffolk IP1 5DB. Tel
(0473) 45143

WANTED copies paid for manuals of Telequip-
ment oscilloscope type S32AR and Advance
p.s.u. type PP32, George Turner, ‘Oronsay’, Hemp
Lane, Wigginton, Tring, Herts. HP23 6HF. Tel.

(044-282) 3344,
TIL311 red hex displays, integral latch and
decoder. RS price £9.32 each! Only £5.50

including data. Tel (0384) 634747.
WANTED antenna unit for Panasonic NV333 —

part number ENP-E716 also remote for same. /

Cheap please. Mr. D. Wood, 57 Willis Peavscy
Ave., Bradley, Bilston, West Midlands
WV14 B8DA.

/€



FOR YOUR I

ENTERTAINMENT

BY BARRY FOX

CD Sales

The statistics for CD sales point a rosy
picture. In the UK they have for the first
time overtaken sales of black vinyl LP’s.
The future is a clear split between CD
and the musicassette, which continues
to prosper too, thanks to near saturation
of the population with personal stereos.

At a boxing match in Britain recently
one of the fighters paraded from his
dressing room to the ring with a pair of
headphones clamped to his cauliflower
ears. The referee had to prise them off
him to start the bout. All the signs were
that he would have happily fought with
them on.

Philips, which takes a royalty from all
CD players and all discs produced any-
where in the world by anyone, has every
reason to be happy. The record com-
pahies are happy too. They have tapped
the rich vein of re-releasing old music in
the new CD format, as well as new
all-digital material.

Piracy

But there is one fly in the ointment.
And that's South East Asia. | was in
Malaysia recently, on the island of
Penang which — thanks to generous
no-tax incentives from the government
to companies like Hitachi and National
Semiconductor — is now the third
largest manufacturer of semiconductors
in the world, after Japan and the USA.

But even in the capital city, George
Town, | could not find a single shop
selling CDs. The only recorded music is
on cassette.

Why? Because in that part of the

world piracy is the norm. The clothing is
all fake Lacoste, Gucci and Boss. The
perfume is fake Chanel 5. The watches
are fake Rolex.

At less than £1 each, pre-recorded
cassettes cannot possibly be genuine.

The grand plan of the record industry
was to swing the world record market
over from cassette to CD. Whereas
pirates can make their cassette copies in
a back room with just a couple of
budget decks and a pile of cheap blank
tapes, to press CDs you need a million
pound factory, clean air and water
supplies and a lot of know-how.

That's exactly why SE Asia hasn't yet
shown any interest in CD. And exactly
why the record industry is looking for
any way to force the switch.

Head to Head

Where do all those headphones go?
The shops are full of them, but who
needs more than one pair per personal
stereo?

The answer is that headphones are
delightfully fragile. people break them
within a few months of buying a new
personal stereo. So there is a thriving
market for replacements.

On a radio phone-in recently a
puzzled caller wanted to know whether
he was being “snowed” by a dealer
who said that he must use Sony “green
ring” headphones with his Sony FM
radio Walkman. The caller had tried
using other headphones but could not
get good f.m. reception. So was the
dealer right? Is there some electronic
magic in Sony’'s headphones?

e Lirst Princip[es e —

Record companies are now busily re-
issuing old recordings on compact disc, by
blitzing them with high tech electronics.
Often the music ends up sounding as if it
has been filtered through a wet sock.

However, British company Nimbus went
back to first principles, and the first
quarter of the century when artists sang
or played into a horn. The soundwaves
vibrated a diaphragm which caused a
stylus to cut a groove in a blank disc.

The recording was replayed by a stylus
which vibrated a diaphragm in the neck
of a horn to create soundwaves. Many
people never heard the music as intended
because the quality of the recording equip-
ment far outstripped that of all but the
most expensive domestic gramophones.

Nimbus obtained one of the very few
remaining EMG Expert gramophones.
These were “hand made by E. M. Ginn”
for serious record collectors in the 1930s.
Nimbus engineers replaced the original
wind-up motor with a variable speed
electrical motor, which drives the turntable
by a belt. Soft thorn needles reproduce the
sound through a papier mache horn
(which Ginn often made from old London
telephone directories).

They put a modern high quality
microphone and digital tape recorder in
front of the gramophone and played the
records without any electronic processing
whatsoever. The recording was made in
the Ambisonics system.

This gives a lifelike surround of sound if
loudspeakers are placed round the room,
or stereo from a pair of speakers. Modern
listeners thus get to hear what it was
like to listen to Enrico Caruso, Richard
Tauber and Claudia Munzio on an “Ex-
pert gramophone™.

The recordings are released by Nimbus
on the new Prima Voce label. Five Prima
Voce CDs were available in late 1989, all
of vocal music dating from 1906-1939. A
sixth record was promised for January,
1990.

Nimbus engineers pledge that they have
used absolutly no electronic signal process-
ing tricks. All their effort goes into finding
near-perfect original discs.

The only electronic aid is a speed
control on the turntable motor. This ad-
justs replay speed to match the intended
musical pitch. Many old recordings were
labelled 78rpm, but had accidentally been
recorded several rpm too fast or too slow.
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| didn't know, so | asked Sony. The
short answer is no, there is no magic.
The green rings on the jack plug are
just rings of green insulating material
between the pins. They might just as well
be yellow. In this respect, the dealer was
talking through his hat. But there are a
couple of useful, general principles.

Many people do not realise that port-
able personal radios rely on the head-
phone connecting cord as the f.m. aerial.
If you buy headphones with a short
cord, or wind it neatly into a tight roll,
you may not get good f.m. reception.

if your personal stereo has a remote
control switch on the headphone lead,
for instance to start and stop the tape
and aiter playback volume, you must
buy the same brand headphones. The
remote usually works with d.c. voltages
which operate on solid state logic. If the
control signals do not match the logic, it
will very likely ““hang up”’. The whole
player then refuses to work until a
correct, matching pair of headphones is
plugged in.

Loophole

A decision by the Advertising Stan-
dards Authority recently identified an in-
teresting loophole in the law.

A member of the public complained
about an advertisement published by
Tandy, for the Model 102 and 200
portable computers. These have an
internal modem for electronic mail, and
the advertisement claimed that they are
“widely used by journalists because of
their built-in software and modems,
which facilitate the writing of reports
and articles and the subsequent sending
of files back to an office PC, via the
telephone network.”

True, but the advertisement also
carried a red triangle warning which
read: PROHIBITED FROM DIRECT
OR INDIRECT CONNECTION TO
ANY TELECOMMUNICATIONS SYS-
TEM RUN BY BRITISH TELECOM-
MUNICATIONS. ACTION MAY BE
TAKEN AGAINST ANYONE CONNECT-
ING THIS APPARATUS.”

Not unreasonably, the complainant
questioned the legality of promoting
computers on the basis of apparent
illegal use by journalists. But the ASA
had to turn down the complaint.

Oftel, the Office of Telecommunica-
tions, confirmed to the ASA that the
advertisement conformed to the Tele-
communications Apparatus (Advertise-
ments) Order 1985. It is not an offence
in the UK to advertise unapproved tele-
phone equipment, provided that the red
triangle warning is included.

That's why you still see Tandy adver-
tisements for both the 102 and 200
portables boasting that the “built-in
modem can relay information from any-
where in the world” or “from wherever
you are” — alongside a small print red
triangle warning that doing this can land
you in trouble in the UK.
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High Technology
Test Equipment

 MICRONTA

30-Range Digital Multimeter |

£69s

Features front-panel socket for transistor and capacitor tests.
Low battery indicator, diode check function and continuity
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Measures to 1000 VDC, 750 VAC, 10 amps AC/DC current, 20

megohms resistance.
20 wF capacitance and transistor gain. Requires 9v battery . 22-194

Probe Style
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Data hold function enables you to freeze the display and to remove it from the circuit
for more convenient reading.

Measures to 400 volts AC/DC and resistance in K-ohms up to 2 megohms.
Includes 2 button batteries. Overload protected. With carrying case .......... 22-165

Regulated Power Supply
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T T T
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13.8 VDC Regulated Supply.

Ideal for use with HAM transceivers. 5A continuous.
12A intermittent. 15A surge. 240 VAC, 50 Hz.
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®
High Quality Electronics
Over 400 Tandy Stores And Dealerships Nationwide.
See Yellow Pages For Address Of Store Nearest You.
M |

InterTAN U.K. Ltd., Tandy Centre, Leamore Lane,
Walsall, West Midlands, WS2 7PS. Tel: 0922 710000
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Special Series

MICRO IN
CONTROL

JOHN HUGHES

Starting from very basic principles this series
quickly builds through logic to simple
microprocessor control. It is based on the

experiences gained through teaching courses on

the subject.

ITH the idea of basic gates under
w our belt we will now move on to
look at how they can be used in
circuits and Combinational Logic.
Can we build up a logic circuit, a
“gate’’?
We could build one from the circuit
we have on our breadboard, but it isn’t
necessary, as they are made in the form of
integrated circuits, or “chips’”. Here's one
(shows a 14-pin integrated circuit, an i.c.).

An ic. is built of transistors and diodes
just like the ones we’ve been using, but
several are made on a single chip of semi-
conductor, usually silicon, and are already
wired up into a circuit by the manufac-
turer. Suitable input and output leads, and
a power supply, are connected to its pins,
and off we go.

How can we test it when it’s made?

We need input and output test circuits.
These we can choose to build, or we could
use “ready-made” ones. They often form
part of a “logic kit” designed to do just
this; to help us to build and test various
logic circuits.

We can use a “chip” to make ourselves
an output testing unit. It’s actually a
member of the very large “family” of logic
chips we’ll be meeting as we proceed. The
input unit can be very simple, just a
switch, as we’ll see. In fact, for our first
“go” we can just plug the input leads into
0V (“FALSE”) or into 5V (“TRUE”).

Our unit is based upon the transistor
circuit we have just been using, but we
shall replace the torch bulb with a red
le.d. We need not concern ourselves with
the internal circuitry of the chip (unless we
take up chip designing). We do, however,
need to be aware of the kind of input and
output signals the chip is intended to use
or to generate.

In other words, we need to know what
kind of circuits the chip “expects” to be
connected to. We can find this information
in the manufacturer’s “Data Sheets”. For
many circuits, the details are similar, and
we soon find it unnecessary to do more
than remember a few easy “rules”, such
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as: RULE 1 — Never use a power supply
of (much) more than five volts.

RULE 2 — Don’t connect in a signal
voltage greater than the supply voltage, or
the wrong way round.

RULE 3 — Don’t demand too high a
current from the output of the chip (don’t
connect too LOW a resistance “load”).

Chips from the same “family” are
designed so that, as a rule, the output
signal of one circuit can be used as the

input signal of at least ONE following
circuit (sometimes, it can be “fanned-out™
to drive as many as ten). This makes it
very easy to link up quite complex circuits
quickly and to alter them as necessary
during development.

The circuit of our checker is shown in
Fig. 4.1, this also shows its layout on one
end of the breadboard. You could build it
on a small separate breadboard if you
prefer.

Fig.4.1. Output indicator. L.E.D.s
must be the right way round, Slide
switches can be used for inputs, or
test by linking A, B,C,D in turn to
oVorbV.
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740677405

Fig.4.2. Pin-out diagrams for 7406 — Hex inverter with open-collector
outputs — and 7408 — Quad two-input AND gate.

7408

A suitable switch arrangement to
provide an “input unmit” is also shown, in
case we get fed up with plugging and
unplugging the input leads. It’s very
convenient to have FOUR separate
circuits, as in the diagram, though we can
make a start with only two or three.

Now for the chip. First, study its pin
connection diagram (Fig. 4.2). Note that,
whereas we read transistor base diagrams
(and most others) as they appear from
beneath the device, an i.c. diagram is al-
ways read from ABOVE the device, i.e.
looking down on it. Pin 1 is the key one
to find, near the notch or dimple as shown
(Fig.4.1). Then count anticlockwise to the
rest of the pins.

Called “Hex inverters”, our chip, type
7406 (or 7405 will do), has ‘“open-
collector” outputs. We shall only use four
of the six inverters, and use le.d.s, with
resistor ballast, to link the collectors to the
supply line. Most chips have internal
collector links, but not this one.

Switch off the power, then insert the
chip very carefully into the board, bridg-
ing the central channel, as in Fig. 4.1
taking special care not to allow the pins to
bend. It’s a good idea to adopt the habit,
for a start at least, of always positioning
every chip with its notch (pin 1) at the
left, to avoid wrong pin connections.

Next, add power links, red from pin 14
to the 5V line, and black from pin 7 to
OV. Check with the diagram.

What does V.. mean?
Il V. on the manufacturer’s diagram
means the “collectors’ voltage supply”,
and GND is American “ground” for
“mrth”,

Keeping it tidy (you’ll be glad later),
add the four resistors and the l.e.d.s, and
finally the “signal” links, so as to end up
with a neat arrangement of four sockets,
each below its corresponding le.d. in-
dicator. You may like to add a small
sticky label as shown to complete the job.

Finally, re-apply power.

My indicator is ON, though there’s no
input connected yet.

That’s normal with these circuits, as
they have internal links which feed the
transistor bases. If you link the input and
set to OV (not leave it “floating™) it should
be OK. We can say that the input “floats
up” to logic 1 if left unconnected. It can
actually be useful later.

We’re ready now to use our unit to test
another chip (the 7408). Look at its “‘pin-
out” (in Fig. 4.2). Can you tell, from the
diagram, what kind of circuits this chip
contains?

Bl Gates | AND Gates | four of them

That’s right. It’s got four “TWO-
INPUT AND GATES”. It’s another
member of the large family of chips called
Transistor-Transistor-Logic (TTL) chips,

the “74” series. We shall meet
many more of them. (There’s another
very popular family called CMOS

Fig.4.3. Testing one gate in 8@ 7408 i.c. (AND).
The two inputs can be connected to switches as
shown or simply plugged into 5V (logic 1) or OV

(logic 0).
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“(“Complementary-symmetry Metal Oxide

Semiconductor”) series. Each has its
advantages and disadvantages, which we
could discuss later.

Our chip is type number 7408 (or
74L.S08 if more readily available). You can
find out more about it and the rest in the
manufacturer’s handbook, the TTL Data
Book, but all we really need is the pin
diagram above.

Now switch off the power for a mo-
ment, and carefully insert the chip in the
board (Fig. 4.3), with pin 1 at the left.
Now add links for the 5V supply (red)
and the OV line (black). Then take two
input leads to the two input pins of one
gate and an output lead from the output
pin of the same gate (the diagram shows
the top left gate being used).

Re-apply power, and operate the
switches, noting the state of the output
each time. We can now build up our
Truth Table for the gate:

STEP 1: Across the top. Label two
INPUT columns, A and B, and an
OUTPUT column, X.

STEP 2: Now enter ALL POS-
SIBLE combinations of inputs un-
der A and B. In this case there will
be FOUR different possibilities. The
best way to enter these is to write
in the first four binary numbers
including ZERO.

STEP 3: By plugging in links A and
B to OV or 5V in turn (or, if you’re
posh, by operating your switches),
note the output for each combina-
tion, and enter it under X.

Here is the TRUTH TABLE for
and AND gate. Compare it with
the results you obtained, to confirm
that your chip is OK. You'd better
check one or two of the other gates
in the chip, too, by transferring the
input and output leads to the ap-
propriate pins.

Truth Table For the “AND” Gate

INPUTS OUTPUT

—— O O >
—_—0 e O (o -]
—_00 0 e

The output of an AND gate, of course,
is only TRUE (logic 1) when both A
AND B are true, as in the bottom row.
) Can we try an OR gate?

Sure. Would you care to look at the
pinout sheets to see which chip we could
t

The 7432 seems to have two-input OR
gates (Fig.44).

Fig.4.4. The 7432 — Quad two-input
OR gate
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END OF W
PENCIL

HOLDER IN
WHICH 1.C.
SUPPLIED

anr—Arrr

MAKE SURE HOLES IN
BREADBOARD ARE LINED UP

PUSH 1.C. PINS SPLAYED OUT
CAREFULLY AS SUPPLIED
‘ PINS NOW
‘UPRIGHT

TABLE I:

.

No

"PRESS ONTO
FLAT SURFACE

—

Fig.4.5. Handling integrated circuits

(another) And we don’t need to change
the connections.
A clever move. You can just, very
carefully, prise out the AND chip (easy,
one end at a time, with a tiny screwdriver,
or even a ball-point pen, used as a lever),
then insert as before, the new chip. Notch
at LEFT, OK?
Isn't there a special tool for handling
chips?
Yes, there are insertion and extractor
tools which can help a lot if you have to
handle many chips. You can use a pencil
to push a chip into position from one
of the plastic protectors in which they’re
sometimes supplied. You may also find it
helpful, especially with large sized chips,
to bend the row of pins along each side so
as to get them more upright. Do this by
pressing it gently, edgeways on a flat sur-
face. The sketches may help (Fig.4.5).
Now let’s get on with testing the OR
gates. Don’t forget to fill in a Truth Table
again, then compare it with this one,

\4 P
8
P=V
DR NOT Y « A+B
= "NOY OR™ = NOR SOPsA+B

P EQUALS NOTAORB™
{SOME PEDPLE SAY A NOR 8}

SYMBOL FOR 'NOR GATE
{NOTE 'RING IN NOSE 'MEANS
1T INVERTS.)

Fig.4.6. NOR gate

which, as you’ll see if you think about it,
describes the behaviour of an OR gate:

Truth Table for “OR” Gate

INPUTS OUTPUT
A B Y

0 0 0

0 1 1

1 0 1

1 1 1

Clearly different from an AND gate,
isn’t it?

What would it be for the “exclusive-or”
gate you mentioned earlier?

Just the last row would differ. The
output in this case would be 0 if BOTH
inputs are 1. Such a gate, and many
others, can be built up from the three
basic ones. It is useful, along with the
others, in circuits for performing arith-
metic (binary, of course).

There are also three and four-input
gates, aren’t there?

And more, as no doubt we’ll find uses
for.

Bl I've heard, too, of NAND gates.

B (another) and NOR gates.

That’s our next move. We are looking
at what is often called “Combinational
Logic”, for it’s to do with combining a
number of gates together, the output of
one becoming the input of the next, and
so on. A very important field of applica-
tion of logic circuits.

If we stick an inverter (NOT) after an
OR gate (Fig. 4.6) like this, we’ll have a
“NOT OR” or a NOR gate. Let’s draw
up its Truth Table. It’s easy, because, if

7400
NAND GATES

7402
NOR GATES

Fig.4.7. 7400 and 7402 pinouts. Notice the opposite “direction” of the gates

in the 7402
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we start with the OR gate table, what do
we need to do to get the NOR table?

Just reverse all the output values |
invert the outputs | change 0 to 1 and 1 to

0.
Easy, isn’t it? Thus:
Truth Table for “NOR” Gate

INPUTS OUTPUT
A B P
0 0 1
0 1 0
1 0 0
1 1 0

Could we build one?
There’s one in the list. Type 7402?

So there is. We COULD build one by
linking the output of a 7432 gate to the
input of a . . . which?

B 7404?

Right, a 7404. which is a ‘*“Hex
Inverter”, but with the necessary internal
links (not “open-collectors”). As you can
imagine, it’s a widely-used chip.

However, since you've spotted it, carry
on and test the NOR gates in the 7402.
Notice that it “points” the other way from
the earlier chips, so you WILL have to
alter some of the links this time (Fig.4.7).
There’s a NAND gate, too. Presumably
“NOT AND"?

Yes, and you can go on to test i.c type
7400, first in the family, and check its
Truth Table, too:

(Try to work it out for yourself before
looking at this)

Truth Table for “NAND” Gate

INPUTS OUTPUT
A B Q

0 0 1

0 1 1

1 0 1
11 0

Why do we stick with only TWO in-
puts?
(another) To keep the tables short

Exactly. Every extra input will
DOUBLE the number of rows in our
truth table, won’t it? At times, we may
HAVE to deal with longer tables, but for
now, it seems better to keep it simple. But
do write out the truth table for a three or
four input gate, just once, at least.

Here’s a summary in table form, of the
two-input gates we’ve looked at. Also the
B(éolean Algebra relations that apply: Fig.
4.8.

A Bucketful of NANDs
An interesting feature of the “dual-
function” NAND gate is that it can be
made to perform literally ANY of the
functions we’ve been talking about, at
least, if we have a sufficient number of
such gates. This makes it tempting for the
designer of logic circuits to stick to one
type of gate in order to economise on bulk
purchase and the need for few different
spares.

Here’s and example. Suppose we have
a “bucketful” of 7400 chips. Could we
build, say an AND gate?
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INPUTS  AND OR NOR  NAND
A 8 X:AB | Y- A+B|P: A¥B [0 - AB
0 0 0 0 1 1
0 1 0 1 0 1
1 (1] o] ' ) i}

1 1 1 1 0 o
PV A48 0:-X : A8

Fig.4.8. Summary of truth table for
four kinds of two-input gates

Il We'd need an inverter, a NOT gate.
Exactly. Could we use one of our
NANDs as a NOT?

(after some thought) Yes, if both in-
puts were tied together.

Or if one input were to be connected to
the S5V line permanently.

Good. Yes, either of these would
result in a NOT gate if you think about it.
The Truth Table may help:

Truth Table for “NOT” gate

INPUTS OUTPUT

A B P

0 0 1 A and B are equal
in this row

0 1 1

1 0 1

1 1 0 and in this one.

Linking A and B would give us the result
of just the top and bottom rows, which
would be a NOT result. OK?

Connecting B (say) to 5V (logic 1)
would restrict us to rows two and four,
which shows the output opposite to input
A each time. A NOT function again. (In
fact, because, as we saw earlier, an UN-
CONNECTED INPUT will “float” up to
logic 1, we will get the NOT effect if we
simply ignore one of the inputs, though it
might be better to make the connection to

>|

A
{IGNORE) =g

>

siole

}a
(IGNORE OR,BETTER,LINK TG 5V)

a:ﬁlAB

5V to avoid the pickup of odd signals. For
a quick test, this is the “easy” one.)

Here are the alternatives, (Fig.4.9) and
the NAND equivalent of AND:
How can we make an OR gate out of
NANDs?
It CAN be done, though it isn’t ob-
vious, is it?

This is a good moment to introduce
a useful rule of logic. It’s called “de
Morgan’s Rule”. Actually, there are two
of them. A sort of matched pair. They’re
easier to remember as they appear written,
than as they sound in words. It might be a
good exercise to try to think them out, but
for now let’s just write them down:

RULE] A + B = AB

RULE2 A+B = AB

BB They re all negatives!

Yes, that’s why they sound odd in
words — alt NOTs. However, they can be
useful at times, such as now.

Here’s the Boolean expression for OR
(the one we want), also the expression for
NAND (the ones we’ve got): A OR B
is A+B, the NAND function means in-
verted AND. So, starting with A+ B, let’s
invert it, to get A+B. Right? Now, ac-
cording to de Morgan, this is equal to A.B
(Rule 2).

Thus, if we take our signal A and invert
it (using a NAND as an inverter, OK?),
then do the same with signal B, we shall
have NOT A and NOT B.

Send them through a two-input NAND
gate (this is the_clever bit), which will
“AND” it into A.B (which, by rule 2,
equals A +B remember), but will also IN-
VERT it (because it's a NAND gate!) to

give us what we want, A+B, that is A
OR B.

B3 Could we draw a diagram?

By all means. We need one, don’t we?
Here it is (Fig.4.10). We'll add a wiring
diagram for our chip, as before. What do
you think we should do now?

B Try it out!

(They do so, and one of them adds:)

If you add in the fourth gate, you can
make a NOR.

So you can. Using it as a final in-
verter. I'll just add it to the circuit dia-
gram (Fig.4.11)

You can imagine that a “bucketful” of
NORs could be made to imitate all the
other gates, too, because it's also got
a built-in inverter; it, too, is a ‘“‘dual-
function” gate.

B} Can we try?

Bl Well, not just now, but if there’s time
later you may like to have a go. It’s very
similar to what we’ve just done. Probably
uses the other Rule.

A “Combination Lock” circuit

I'd like to proceed with another ex-
ample of this “Combinational Logic”, as
it’s called. We can try to work out our
circuit first, then assemble and test it.

Let’s suppose we have to build an
electronic control for a lock, so that the
user has first to set FOUR SWITCHES
(since that’s the number we have) (a real
lock would be more elaborate), some on,
some off, before operating a *“Master
Switch” to release the lock.

If we have set the switches to the wrong
combination, an alarm is set off, and, of
course, there’s only ONE correct pattern
for the switches. Right?

Bl We don’t have an electronic lock.

Fig.4.9. The top three arrangements
act as inverters. A 7400 can also be
used to make two AND gates — one
is shown
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(others) We can use an indicator lamp.
Exactly. Although the real thing would
be much more fun, we'll use our output
indicator to test the circuit. Who knows,
some of you may choose to build a “real”
version as a project later on, with a loud
bell or hooter!
It could be done with a relay.
Right. You could make the alarm even
if you haven’t got a real lock.

Well, how shall we set about the design?
It often helps to draw up a Truth Table
showing, as usual, all the possible input
combinations, but this time putting in the
outputs we want. THEN we seek -to find
circuits (gates) to do the trick. Here goes:

Lock Truth Table
INPUTS OUTPUTS
ABCD L A
0000 01
0001 01
0010 01
0011 01

(these are all “wrong™ combinations, so
the lock, L has to stay OFF, while the
alarm, A has to be ON. Let’s make the
next row but one the “correct” one; the
rest will be like these. Notice that I'm just
entering the binary number sequence un-
der A, B, C, D)

0100 01
0101 1 O (this one!)
0110 01
0111 0 1
1000 01
1001 01
1010 01
1011 01
1100 01
1101 0t
1110 01
1111 01

See what we meant about long Truth
Tables with several inputs?

It’s two to the power of the number of
inputs.

Exactly. However, it’s worth writing
it all out this time. Anyone tell me the
(decimal) value of the “secret” code? Just
for the practice..

B} Five

Right again. Each column is worth
TWICE the one on its right (in our
familiar decimal or *“‘denary” system, it’s
TEN TIMES), so the columns represent
successive powers of two. We'll find this
idea valuable when we’re dealing with
counting circuits and memory storage,
later. Here we have one “FOUR” and one
“UNIT”, making five. No “EIGHTS” and
no “TWOS”.

Back to the Lock Design: Anyone
notice the relationship between L and A?
One is NOT the other | they're op-
posites.

Good. So what do we need between
them?

A NOT Gate, an inverter.

Well, that’s easy. We can start drawing
our diagram (Fig.4.12). It’s just a box,
with the necessary four inputs and two
outputs. But we can now add the inverter
between L and A.

Bl Or A and L?

Could be. It’s easy enough to alter it if
we find it more convenient to do so. Now
what do we need for the lock to open?
For L to be logic 1?
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A and C have to be 0, while B and D
have to be 1.
That’s it. Now here’s a useful way to
provide for it. Let’s INVERT A and C
(the ones that are to be 0). Then these two
inverted signals will have to be at logic
1, like the other two, so they’ll ALL be
“‘ones”.

We can send them to an AND gate!

Or we could invert the others and use a
NAND.
Either is just the job. Let’s draw it in
(Fig. 4.13). Now we can try it. We'll use
the four switches for inputs, setting them
up BEFORE we switch on the power
(“Master Switch™). We can use two Out-
put indicators.
It would be easy to arrange a different
code. By putting the inverters somewhere
else.

Fig.4.12 Electronic lock — first stage.
We know that A (alarm) will always
be the inverse of L.

Fig.4.13. Electronic lock — final circuit
arrangement. The 4-input AND gate
will only give logic 1 to the lock L
when B AND D AND (NOT A) AND
(NOT C) are all at logic 1, which is
the code we chose!

Yes, or using more or fewer inverters.
OK, you can each select your own code,
then invite your neighbour to try to
*“crack” it. Get on with it now.

(later) Most of you seem to have
managed fine. You'll have realised that
care must be taken to make exactly the
right connections. Circuits, unfortunately,
don’t allow for plugging into “nearly”
"the correct socket! They’ve no sense of
humour at all.

Another application of combinational
logic is the so-called “ALU” (Arithmetic
and Logic Unit) of a computer system. It’s
part of what is also called the CPU
(Central Processing Unit), which in turn is
the heart of the microprocessor.

Next Month: Sequential logic and pulse
circuits.

Photograph of the output indicator (Fig.4.1) constructed on a breadboard.
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MAIL ORDER
1oow}-rl;'§’mnwlsoamlgﬁ=g’(pair) £1 BARGAIN PACKS

RESPONSE: 55Hz~20kHz BUY 20 GET 1 FREE

'BASS POLYMER CONE D: 22cm ;
DOME TWEETER: 14mm Please state pack(s) required

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

No. Qty. per pack

) BP013 3 8"x5" Speaker 4() 6 watt made by EM.I.
RECOMMENDED AMP POWER: BPOISB 1 30W dome tweeter. Size 99x66inil JAPAN made
10-100 watts per channel BPOI6 6 2200uf can type Electralytic 25V d.c. computer
The performance stan- grade made in UK by PHILIPS
dard achieved in this BPO17 3 33000uf 16V dd.c.lj?ctrolyﬂc high quality
R I computer grade UK made

ggmea?ude:r'% ’r‘ 'Stg'sg;‘{ BPO18 3 2000uf 50V d.c. electrolytic high quality

hi e \ computer grade made in USA
thing else available at the BPO19 20 20 ceramic trimmers
price. The drive units BP020 4 Tuning capacitors, 2 gang dielectric a.m. type
used are of sophisticated BPO21 10 32p?lsitiun, 8 tag sligg switch 3 amp rated
design and h 125V a.c. made in USA

€slg ave been BP022 5 Push-button switches, push on push off, 2 pole

carefully integrated with a
Complex Crossover. BPO23
Stereo performance is exceptionally good with a] Bpo24
well focussed sound stage and sharp resolution
of detail. Distortion throughout the frequency| BP925
range is low even at quite high power inputand| ...

change over. PC mount JAPAN made

2 pole 2 way rotary switch

Right angle, PCB mounting rotary switch,

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

a N

this gives a great sense of dynamic range and| gpo7 33 &&‘L’ﬁ';ml'ﬁ:ﬂﬁyssw'mh O g o
openness especially when used in bi-wired| Bpo2s 10 Slide potentiometers {popular values)

mode. BPO29 6 Stereo rotary potentiometers

Supplied with:— 2 READY CUT BAFFLES, ALL| 8P030 2 100k wire wound double precision
CROSSOVER COMPONENTS, 2 BASS MID- ¢ EoiSnuchaers LT ade

RANGE, 2 DOME TWEETERS, HOOK UP WIRE, BP031 ingie 100k multitune pots, {deal for varicap
GRILLE CLOTH, SCREW TERMINALS AND| grosz ¢ U somen e honis usboxed and
SCREWS. untested UK made by PHILIPS

S

BP033 2 FM stereo decoder modules with diagram
GOODMANS 60W CAR GRAPHIC UK made by PHILIPS
BPO33A 6°x%" High grade Ferrite rod. UK made

BP034A AM-FM tuner head modules. UK made by Mullard

- BP034B Hi-Fi stereo pre-amp module inputs for CD, tuner
As new condition but have been returned by customers tape, magne;t)ic can?id%e with dgagram.

or shops, so they may need some attention. Hence the

price of only £8.00 each. Order six of these units and you BPO3S glfr:’;glegngl;:gal plugs

get the seventh one free. Postage £2.90 BP036 Fuse holders, panel mounting 20mm type
BP037 In line fuse holders 20mm type

LCD DIGITAL MULTI TEST METER Ac DC UK made by BULGIN

Volts resistance and DC Amps. Most of these units are | BP038 5 pin din, 180° chassis socket

new but have been returned or rejected by the store] BP039 Double phono sockets, Paxolin mounted

and sold with all faults at £11.00 each. Postage £1.00.{ BP041 2.8m lengths of 3 core 5 amp mains ftex
(Made by Ross Electronics). BP042 Large VU meters JAPAN made

4

BP034 3 AMIF modules with diagram PHILIPS UK made
2
1

~

w
_aman mNENwaS

BP043 4V miniature bulbs, wire ended, new untested
ROSS PUSH BUTTON RADIO BP0 2 Sonotone lere cystl cantidge wih 78 and
Mag}s and banerywoperawd. High quality VHF/FM, BPO45A Mono Cassette Record and play heads
6 = s‘:&‘uit%dan(;?gct eg 4 UGB - LN BP046 6-0-6 4VA mains transformers, PC mount UK made
r?age( RO ; BP047 24V 0.3VA mains power supply. Brand new boxed
Eullv retractable telescopic i UK made by MULLARD
aalall P BP043 10 OCA44 transistors. Remove paint from top and it
Headphone/earphone al Z‘f%’:;:z;"mﬂffﬁg‘c cell (ORP 12)
Jack socket. £ BP050 30 Low signal transistors n.p.n., p.n.p. types
A BPO51 6 14 watt output transistors. 3
Size 230H X 150W X 65D. f % ! complimentary pairs in T066 case
Ref RE-5500. : ! (ldeal replacement for AD161 and 162s)
Brand new. ‘ BPO52A 1 Tape deck pre-amp IC with record/replay
switching No LM1818 with diagram
BP0S3 5 5 watt audio ICs. No TBA80O (ATEZ)
Price £14.95 BP0S4 10 Motor speed control ICs, as used with most
cassette and record player motors
+ £2.80 P&P BPOS5 1 Digital DVM meter 1.C. made by PLESSEY
L - as used by THANDAR with diaoram

BPOS6 4 7 segment 0.3 LED display (red)
EXTRACTABLE HOUSING FOR YOURCARSTEREO % SIZEDINE | o000 Bridge rectifiers, 1 amp, 24V

* HANDLE INCLUDED # SPACE FORMEMORY BATTERY # 40R | gpose 200 Assorted carbon resistors
2 SPEAKER SYSTEM. BPOS9 Power supply PCB with 30V 4V/A transformer.
ENABLES YOU TO REMOVE YOUR VALUED STEREO FROM YOUR MC7818CT IC & bridge rectifier: Size 4"x2¥%"
BCAR (WITHOUT THE AID OF A HAMMER AND CHISEL, CHAINSAW BP0O61 6.35mm Mono jack plugs

EYC). £9.95 postage £2.50 | BP063 6.35mm stereo switched jack sockets
BP064 12 Coax chassis mount sockets

IH“_LS KITS IN STOCK * SEND FOR CATALOGUE| BPoés 3mtr Euro-mains lead with chassis socket

-

amno;

30+30 WATT AMPLIFIER KIT

An easy to build amplifier with a good specifica-

tion. All the components are mounted on the

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

backprinted.

m 30Wx2 (DIN 4 ohm)

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

m Separate treble and bass

m Headphone jack

Size (H.W.D.) 75x400x 195mm

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

and knobs £36.80. post £3.50

(Featured project in Everyday Electronics April

1983 issue). Reprint Free with kit.

TV SOUND TUNER

In the cut-throat world of consumer electronics,
one of the questions designers apparently pon-
der over is ““Will anyone notice if we save money
by chopping this out?”’ In the domestic TV set,
one of the first casualties seems to be the sound
quality. Small speakers and no tone controls are
quite common and that really is quite sad, as the
TV companies do their best to transmit the high-
est quality sound. Given this background a com-
pact independent TV tuner that connects direct
to your Hi-Fl is a must for quality reproduction.
The unit is mains operated. This TV SOUND
TUNER offers full UHF coverage with 5 pre-
selected tuning controls. It can also be used in
conjunction with your video recorder.

£29.50 +£2,50 p&p

As above but with built-in stereo head-

phone amplifier for the hard of hearing
£35.90 +£2.50 p&p

TV SOUND TUNERKIT £11.50+£1.30 P&P
All parts including Varicap tuner, mains transformer,
PCB with IC’s capacitors and coils etc., to build the unit
fllustrated above; without case and scale.

SHURE HIFI STEREO MAGNETIC CAR-

TRIDGE Fitted with an elliptical diamond stylus
supplied with fitting kit and instructions. A good quality
unit made to sell for well over twenty pounds due to
scoop purchase, we are able to offer these at a fraction of
the manufacturers price. All units are brand new and
boxed. £7.20 each. If you order in multiples of five you
get one free. Postage £1.30 (Made in U.S.A\}

SOLAR POWERED WOODEN MODELS

ATTRACTIVE AND EDUCATIONAL

Now you can expeniment with sofar
energy the energy source of the
future!

Our sotar powered static wooden
model kits are designed to let you build
your own models. Everything ts supplied;

A set of precut and marked plywood;
PVA cement: instruction sheet, solar cell
module, a “music” 1 c. {for the gramo.
phane model} or a small ¢ ¢ motor {for
the helicopter and aeroplane models);
connecting leads and sandpaper

i Aeroplane with motor

Gramophaone i .
modet with “music” i.c. :I': E 40 plus £1 p&p

£8.40 ptus £1 p&p | W T
SPECIAL OFFER — BUY ALL THREE and get the postage FREE
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KOSS MINI SPEAKERS use instead of head-
phones on your personal stereo, just plug in instead of
headphones. Koss sound cells can be mounted on top of
your personal stereo with the holder supplied or simply
detach for shelf mounting. This quality unit was made to
seli for over seventeen pounds by the KOSS professional
headphone company of the U.S.A. Due to a massive
$COO0P pu rchase we can offer these units for £4.30 each or
buy in multiples of ten and you get one free. Postage
£1.50.

KOSS STEREO HEADPHONES High quality
light weight stereo headphones fitted 3.5mm jack with
adaptor to 6.4mm jack. Ideal use Hifi or personal stereos-
made to sell for nine pounds. Our price for this unit £4.25.
Postage 60p.

Hi-Fi  stereo cassette deck transport
mechanism, complete with 3 digit rev counter
and tape heads, 12V d.c. operation. Unused
manufacturers surplus JAPAN made

£6.20 +£1.50 P&P 2 for £10 +£2.50 P&P

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

b PUBLIC UTILITIES

h £17.95 RrADIO AMATEURS AND

POSTAGE MANY MANY MORE

£2.85 SQUELCH CONTROL
“RUBBER DUCK AERIAL"

RADIO AND TV COMPONENTS ACTON LTD

21 HIGH STREET, ACTON LONDON W3 6NG
MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES with orders
Orders under £20 add £3.00 service charge. Nett monthly accounts to

Schoots, Colteges and P.L.C. anly. ACCESS  VISA. Phone orders between

9.30 & 12pm please. Overseas readers write for quote on delivery.
Phone: 01-723 8432 or 01-992 8430.
Callers 323 Edgware Road, London W2.
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Special Feature=——

GETTING YOUR

PROJECTS
WORKING

ROBERT PENFOLD

Don’t be driven mad by projects that won't
work, we show you how to go about sorting them out.
Fault finding and testing is all part of the skill
and fun of successful project construction.

or two frustrating aspects. For the

electronics hobbyist the two main
potential causes of frustration are long
waits for an elusive “out of stock” com-
ponent, and the project that refuses to
work.

The former might be outside your con-
trol, but the latter is not. Provided you
set about things the right way it should
be possible to get every project working
properly.

Inevitably things will not always go
perfectly first time, and a little effort
will sometimes be required. This can be
regarded as all part of the fun though. If
electronics was totally without challenge it
would not be the interesting and stimulat-
ing hobby that it is.

J UST ABOUT every hobby must have one

Prevention Or Cure

The saying ‘prevention is better than
cure” is just as applicable to the well being
of your projects as it is to your own
health. The occasional project that fails to
work first time might be inevitable, but
you should obviously strive to minimise
the problem.

Make quite sure that you have the cor-
rect components. This is probably not a
major cause of problems, and letters from
readers who think that they might have
obtained the wrong components mostly do
not bring to light any errors.

Semiconductors are often available un-
der several slightly different type numbers.
This is a common cause of worries and
confusion, but does not often lead to
someone obtaining the wrong part.

On the other hand, there is a steady
trickle of letters from readers who have
obviously run into trouble by using an
inappropriate component. The much given
but still excellent advice is to obtain as
many component catalogues as you can.
There are so many different types of
components available these days that even
the biggest of component catalogues will
not be able to satisfy all your component
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requirements. Component catalogues con-
tain a lot of useful information, and will
help you to obtain the right parts.

Substitutes, “bargain” components, and
components of almost the right value are
fine for the experienced constructor. They
are something the beginner should steer
well clear of though. Without the ability
to sort out the good from the bad (or
unsuitable), for the raw beginner anything
of this type is almost certain to be a false
economy.

Blobs and Splashes

By far the biggest cause of the problems
with projects is bad soldering. With
modern solders and components “dry”
joints are more rare than they were in the
past. Probably the main problems to
watch out for these days are solder
“blobs” and “splashes”.

The blobs are small pieces of excess
solder which bridge two adjacent pads of
a printed circuit board. Mostly these be-
come self evident when you are soldering
the components to the board, but some of
the smaller ones can be difficult to spot.
Sometimes they arc buried under some
excess flux and are not visible at all.

Solder splashes are caused by excess
solder falling from the iron and landing on
the board. Again, these are mostly quite
obvious, but sometimes they fall in the
form of long thin trails which are very
difficult to see.

Having completed a printed circuit
board or stripboard it is a good idea to
clean off any excess flux from the
underside of the board so that a thorough
visual inspection can be made. Special
cleaners for this purpose are available, or
methylated spirits can be used (remember-
ing to treat this highly inflammable liquid
with due caution).

The intricacy of modern circuit boards
is such that a naked eye inspection might
not reveal any short circuits that are
present. A magnifying glass is a decided

asset when making visual checks for short
circuits on all but the most simple of
boards.

First Steps

Of course, you can always wait to see if
a project fails to operate, and only bother
checking for solder splashes and blobs if
problems should arise. This is a rather
myopic attitude though. It is almost in-
variably much easier to check for short
circuits before a board is fitted into its
case and wired up to the rest of the
project.

Clearing a short circuit before the
project is switched on also guarantees that
it will not damage any of the com-
ponerts. A short circuit will probably not
have catastrophic consequences when the
project is switched on, but it is clearly
better to avoid this risk as far as possible.

When a project does fail to work on its
initial testing, switch off at once and carry
out a thorough recheck of the wiring. In
most cases the problem will be due to
something visual, and something which is
therefore traceable without the need for
any test equipment. Diodes, integrated cir-
cuits, or electrolytic capacitors connected
around the wrong way are popular errors,
as are crossed-over wires on transistors.

Connections to off-board components
probably provide the greatest scope for
making errors. Multi-tag components such
as rotary switches can be a little confus-
ing, so check all the hard-wiring against
the wiring diagram and circuit very care-
fully. Using wires of different colours
greatly reduces the risk of making mis-
takes in the first place, and renders any
errors that are made very much easier to
track down.

Look for signs of physical damage.
Modern printed circuit boards often
have very narrow tracks that are easily
damaged. Check for broken or absent
pieces of track. Although electronic com-
ponents are, in the main, pretty tough, it
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is still possible to damage them when
fitting them to a board.

Printed circuit mounting polyester
capacitors used to be the worst offenders.
Recent components of this type seem to
be much improved in this respect, but
many of them are still susceptible to a
leadout wire breaking off. The construc-
tion of some polyester capacitors is such
that a leadout wire can become desoldered
from the body of the component if you
are not suitably quick at making the
connections to the component.

Often the detached leadout wire will be
perfectly apparent as you fit the com-
ponent, but this might not always be the
case. On several occasions I have checked
faulty boards where the problem has
proved to be due to a broken polyester
capacitor which looks quite normal with-
out some very close scrutiny.

A useful check is to gently pull on the
body of each component on the board.
This should reveal any detached leadout
wires, and may bring to light other faults
such as a “dry” joint or a lead which you
have forgotten to solder at all (something
more easily done than you might think).

Dry Joints

Although relatively rare these days, if
you should produce a “dry” joint it can be
very difficult to track down. The tell-tale
signs are an excessive amount of flux
around the joint, a dull appearance in-
stead of the normal shiny surface of the
solder, and possibly a crazed surface. Also,
the joint is likely to have a well rounded
globular shape rather than the correct,
slightly pointed mountain shape. However,
there will not always be any obvious
outward signs.

Most of the “dry” joints I have
managed to produce in recent times were
not of the classic type. Most “dry” joints
are produced either by excessive flux
which insulates the lead from the solder
and (or) pad, or by solder which has
insufficient flux and has seriously oxidised.
Modern solders and components make it
quite difficult to produce this kind of joint.

A more likely problem these days is
component pins which are too short. In
particular, a lot of current integrated cir-
cuit holders and preset resistors seem to
have very short pins. What can happen
with these if you are not careful is that on
one or more of the connections there is
just a cap of solder over the hole in the
pad, with no contact being made to the
pin.

With components that have short pins it
is absolutely essential to ensure that they
are fully pushed down onto the board
before soldering them in place. The pin
must always protrude at least a small
amount on the copper side of the board.

Thankfuily, “dry” joints which give no
visual clues to their existence are some-
thing that only crop up quite rarely. The
only way of tracking them down is to
make continuity checks. If you have a
multimeter, this will act as a continuity
tester if it is used on a medium resistance
(Ohms) range.

Low resistance ranges are best avoided
as the test current can be quite high, and
could damage delicate semiconductors in
the circuit being checked. High resistance
ranges are less than ideal as they often
lack the ability to differentiate between
zero resistance and a fairly low but sig-
nificant resistance.
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Continuity Check

When doing a lot of continuity testing
there is a lot to be said in favour of a
checker that gives an audible indication of
a short circuit. This removes the need to
keep looking backwards and forwards be-
tween the tester and the test points.

There have been plenty of continuity
tester designs of this type published in
the past, and a few multimeters have a
built-in “beeper” for this purpose. What is
definitely NOT the right type of checker
to use is something like a battery in series
with a bell or a light bulb. The current
flow through a setup of this type can be
quite high, and would soon result in most
of the semiconductors in an averaged cir-
cuit being “zapped.”

Checking for “dry” joints is a matter of
testing for continuity between the lead of
each component, and the track it is sup-
posed to connect to. This tends to be a bit
awkward as the test points are on op-
posite sides of the board.

An alternative method is to check for
continuity between two leads that con-
nect to the same track. This is generally
much easier, especially when checking a
fibreglass circuit board where it is usually
not too difficult to see the track pattern
from the component side of the board. Of
course, if a lack of continuity is detected,
it is then necessary to check the two sol-
dered joints to determine which one is
faulty.

thyristor, integrated circuit, or practically
any semiconductor component. Most cir-
cuits are riddled with these hidden
semiconductor junctions.

For this type of testing a continuity
checker which can ignore semiconductor
junctions is a real asset. A multimeter
should not give misleading results since
any semiconductor junctions should result
in a reading of substantially more than
zero.

A useful feature of many digital multi-
meters is a “hi-lo” resistance switch. This
does not have anything to do with high
or low resistance readings — it refers to
the voltage used for resistance measure-
ments. In the “lo” setting the test voltage
is about 0.2 volts or less. This is insuffi-
cient to forward bias a silicon junction,
and when set to the “lo” mode a multi-
meter is effectively set to ignore semicon-
ductor junctions in the test circuit.

Voltages

If a thorough visual check for errors
plus some continuity tests do not bring the
fault to light, the next step is to try some
simple voltage checks. This is conditional
on the current consumption of the project
being reasonably low.

With a high current consumption there
is a real risk of components in the circuit
being damaged if the supply is maintained
more than briefly. Apart from a slight
fire hazard, overheated components can
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Fig. 1. Measuring the current consumption of a battery powered project

/
BATT

If a dry joint is detected, clean off the
old solder with the aid of a desoldering
tool or desoldering wick. Clean up the pin
or leadout wire and the pad by scraping
them with the small blade of a penknife,
and then resolder the joint. Check the new
joint with the continuity tester to make
sure that it is good.

A continuity tester is very good for
locating accidental short circuits due to
solder biobs and splashes. A visual check
with the aid of a magnifier will often
locate any short circuits. Usc a continuity
checker only after a visual inspection of
the board has failed to bring results.

Start with the more likely places for
short circuits, which means the areas of
the board where the connections are most
densely packed. This usually means at the
pins of integrated circuits, multi-way con-
nectors, and other multi-pin components.

Be warned that not all continuity testers
are well suited to this type of testing.
Some designs will indicate continuity
between the test prods when they are
actually connected via a forward biased
semiconductor junction. This junction
does not need to be in the form of a
diode. It could be part of a transistor,

explode! The project’s battery is also likely
to be short lived if the current consump-
tion is several times the correct figure. It is
assumed here that the project is battery
powered — beginners would be well ad-
vised to avoid mains powered projects,
and fault finding on mains powered units
Is certainly not something for those of
limited experience.

Just what constitutes an excessive cur-
rent consumption depends on the par-
ticular project you are servicing. The ar-
ticle describing the project will probably
give a rough indication of the expected
current consumption. If this is quite low,
say up to around five milliamps or so, a
current consumption several times the ex-
pected figure is not likely to produce any
damage. With a circuit that has a high
current consumption of about 100 mil-
liamps or more, even a current consump-
tion at double the expected figure could be
a bit risky.

In order to measure the current con-
sumption of a project it is merely neces-
sary to switch the multimeter to a suitable
range and then connect it in the positive
supply lead in the manner shown in Fig.l.
With a digital multimeter it does not nor-
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mally matter if the test prods are con-
nected around the wrong way — the cur-
rent reading will simply be a negative one.
With analogue multimeters it is always
essential to get the prods round the right
way for current and voltage readings.

As the current may be much higher
than the circuit’s specified current con-
sumption, always choose a range having a
full scale value ten or more times the
specified current consumption to minimise
the risk of seriously overloading the meter.

If the current reading is grossly exces-
sive, voltage checks will not be a practical
proposition. There may then be little alter-
native but to remove and check the com-
ponents one-by-one until a faulty one is
found.

First Voltage Checks

Assuming that the current consumption
is within acceptable limits, the standard
first voltage check is always to ensure that
the supply is getting through to the circuit
board correctly. For this test the supply
can be checked at any points on the board
where it is convenient to make connec-
tions to the two supply rails.

This check will often reveal an absence
of the supply at the board. One reason
for this is that battery connectors are
notoriously unreliable. They can appear to
be connected correctly when one set of
press-studs are not fitted together reliably.
Some careful squeezing of the outer press-
stud using pliers will usually enable a
reliable connection to be made.

The other main cause of problems with
battery clips is a broken lead or connec-
tion inside the plastic cover. Pulling firmly
on the two leads in turn should cause any
broken or detached lead to come away
from the connector.

Another common cause of problems is
the on/off switch. Toggle switches, espe-
cially the very small types, do not
generally seem to have the sort of
reliability associated with other electronic
components. If the positive supply is
present on the input side of the switch but
absent on the output side, then the switch
would seem to be faulty.

Is the switch actually in the “on” posi-
tion? Sooner or later practically everyone
involved in electronics starts to fault find
on a circuit only to discover that the unit
simply was not switched on, plugged in,
fitted with a battery, or something of this
type!

Is the switch the right way up? It is very
casy to inadvertently mount a switch up-
side-down, or to misinterpret which is the
“on” setting and which is the “off” one.

If the supply voltage is present at the
board, but is very low, this would sug-
gest that the battery is flat. Bear in mind
though, that the actual voltage supplied by
a 9V battery can be anything from about
9.5 volts when new to around 7.5 volts
when it is nearing exhaustion. A reading
as much as 10 to 15 per cent below the
battery’s nominal voltage is therefore quite
acceptable in most cases.

Kirchhoff's Voltage Law

If the supply is present and correct the
next step is to-take some voltage measure-
ments at various points in the circuit. It
does not matter too much where you start
in the circuit, but it is best to adopt a
methodical approach. Otherwise you may
end up checking some points twice and
missing others out altogether.
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If you are lucky you will have a set of
typical test voltages to compare with your
own measurements. In most instances no
test voltage chart will be available. You.
will then have to look at the circuit and
estimate the sort of voltage that should be
present at each test point.

This is where Kirchhoff’s voltage law
can be used to good effect. If we take the
example circuit of Fig. 2, it is fairly easy
to guesstimate the voltages at the junc-
tions of resistors R1-R2, and R2-R3. If
you work out what percentage of the to-
tal resistance through this potential divider
each resistor supplies, the voltage across
each resistor will be that percentage of the
voltage applied to the circuit.

You do not need to get out the
calculator and do any precise calculations.
Due to component tolerances and other
factors the measured voltage could easily
be 10 per cent or so away from the
theoretical value. With most voltage
checking you are just measuring to see if
the measured voltage is reasonably close
to the expected one, rather than checking
for a precise test voltage.

biased to about half the supply voltage as
this provides it with the greatest overload
margin.

Loading

Something that must always be borne in
mind when making voltage checks is that
the resistance of the test meter can affect
the voltages in a circuit. This is not
a major problem with digital multimeters
which invariably seem to have an input
resistance of 10 or 11 megohms. This does
not mean that they will never produce
significant loading of the test point, but
any problems of this type are likely to be
very rare indeed.

The situation is different with an
analogue multimeter, where the sensitivity
is usually 20k/volt. This means that the
meter provides a resistance equal to 20k
multiplied by the full scale voltage value
(c.g. 200k on the 10 volt range). On the
lower voltage ranges this gives a much
lower input resistance than that of a
digital instrument. Problems can be en-
countered when testing low current parts
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Fig.2. It is easy to guesstimate the
voltage in a circuit of this type.

Fig.3. Beware of loading
when testing high impedance
circuits.

In our example circuit, the combined
resistance of R1 and R2 (49k) is almost
equal to that of R3. The voltage at the
junction of R2 and R3 should therefore be
about half the supply potential, or around
4.5 volts in other words.

Voltage checks are usually made relative
to the OV “earth” supply rail, which in
modem circuits is almost invariably the
negative supply rail. The negative (—) test
prod of the meter is therefore connected
to the OV rail, and the positive test (+)
prod is applied to the test points.

The total resistance through the poten-
tial divider is about 100k (10k + 39k +
47k = 96k to be precise). Resistor R1
therefore represents about 10 per cent or
so of the total resistance, and the volt-
age across this component is accordingly a
little over 10 per cent of nine volts. This is
obviously a little under one volt. The volt-
age at the junction of resistors R1 and R2
is therefore equal to the 9V supply less
the voltage drop of 1V through R1, or
roughly 8V.

The voltage gain through IC1 at d.c. is
only unity, and the voltage at its out-
put should therefore be about 4.5V (i.e.
equal to the bias voltage fed to its non-
inverting (+) input). It is standard prac-
tice for the output of an amplifier to be

of a circuit, such as at the input of the
emitter follower stage of Fig.3.

Resistors R1 and R2 bias the input of
the circuit to half the supply voltage, or
about 4.5 volts in other words. If this
voltage is measured using a 20k/volt mul-
timeter set to the 10 volt range, the
200k resistance of the meter is effectively
shunted across resistor R2.

Working out the effective resistance of
R2 will give an answer of about 166k, and
the measured voltage would work out at
roughly 1.3V. In this case a low reading
would not indicate a fault, but one of
around the 4.5V level would suggest that
something was amiss (R1 having gone low
in value for example).

It is worth noting that the circuit fed
from a potential divider can also have
a loading effect on the test voltages. In
this case the input resistance of transistor
TRI would also tend to shunt resistor R2.
However, most circuits are designed so
that the effects of this type of shunting are
minimal.

Current Checks

Sometimes it can be useful to make
checks on current rather than voltage. It
can be very useful to know what current
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each stage of a circuit is consuming, with
any excess or lack of current indicating
the stage which is at fault.

Unfortunately, current measurements
are usually quite difficult to make. A
break has to be made in the current path
to provide a point at which the test meter
can be connected. In some cases this
would merely require that one lead of a
component should be temporarily discon-
nected, but in many instances it would be
necessary to make a break in a printed
circuit track and then repair it again after
the measurement had been made. This is
something to be avoided if at all possible.

A technique that can often prove help-
ful is to measure the voltage across a
resistor and then use Ohm’s Law to work
out the current flow. Take the example
circuit of Fig. 4, which is for a simple
common emitter amplifier. Some example
test voltages are included on the diagram.
It can be seen from these that there is one
volt across R4, and four volts across R3
OV — 5V = 4V),

Ohm’s Law states that current equals
voltage divided by resistance. In the case

the fault to a particular stage. In order to
determine the precise nature of the fault
some component testing is usually re-
quired.

Resistors can be checked using any mul-
timeter. In-circuit tests will lack reliability
as there may be resistances in the cir-
cuit that are effectively in parallel with
the component you are trying to measure.
These can give a low reading. They can
not give a high reading though, and (say)
a 10k resistor that gives an in-circuit read-
ing of about 40k must be a faulty com-
ponent.

If you have a multimeter with a “hi-
lo” resistance switch, set it to the “lo”
mode when making in-circuit checks. This
eliminates problems with semiconductor
junctions shunting the test component,
which is a frequent cause of low readings.
In order to totally remove the effects of
in-circuit shunting on the test component
one of its leadout wires must be tem-
porarily disconnected.

Some multimeters have capacitance
measuring ranges, but this is a far from
common feature. To measure the value of

+9V

16k c3
loa  out

Fig.4. If voltage and resistance
are known quantities, current
flow is easily calculated.

NPN
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Fig.5. When subjected to
resistance checks, a transistor
appears to be two back-to-back
diodes.

of resistor R4 this is 1V divided by 1000
ohms, which comes to 0.001 amps. It is
often more convenient to have the resis-
tance in. kilohms (k) or megohms (M),
which gives an answer in milliamps and
microamps respectively. In this example
1V divided by one kilohm (lk) obviously
gives an answer of one milliamp (1mA).
Similarly, for resistor R3 dividing 4V by
3.9 kilohms gives an answer of (near
enough) one milliamp (1mA).

Many audio circuits have series resis-
tors in the positive supply rail which are
part of a supply decoupling network. It
can sometimes be helpful to measure the
voltages across these resistors as a quick
means of checking the current flow into
each part of the circuit. It is a technique
that can also be used with something like
the load resistor for a Zener stabiliser, so
that the current flow into the Zener diode
can be checked.

Keep in mind that the validity of this
method of checking is dependant on the
resistor being serviceable. If the current
flow seems inappropriate but the stage
drawing the current does not seem to be
faulty, remember to check the resistor on
which the current test was based.

Component Checks

Voltage checks will normally do no
more than narrow down the location of
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a capacitor reliably it must be completely
removed from the circuit. Without a
capacitance meter or suitably equipped
multimeter it is not possible to properly
test this type of component.

The resistance range of a multimeter
can be used to check that there is a high
resistance across the component (after an
initial surge of current as the component
charges up). For an electrolytic com-
ponent tested using a digital multimeter,
connect the positive test prod to the “+”
terminal of the capacitor. The opposite
method of connection is needed when
using analogue instruments. Where you
are unable to test a component properly
there is little alternative to substituting a
new one in the hope that this rectifies the
fault.

Diodes and rectifiers can be checked
using a multimeter set to a resistance
range. First connect the positive test prod
to the cathode (k) — the end marked with
a coloured band — and the negative prod
to the anode (a). A fairly low reading
should be obtained.

With the prods reversed there should
be an extremely high resistance reading
(probably too high to measure if the test
component is a silicon type). This assumes
that an analogue multimeter is used to
make the measurements. The high and low
readings will be reversed if a digital multi-
meter is used.

Some multimeters have d built-in tran-
sistor checking facility. In the absence of
such a feature the resistance range can
be used to make a few basic checks on
transistors. When checked in this way, a
transistor appears to be two back-to-back
diodes, as shown in Fig. 5. You should
therefore obtain a diode action across the
base — emitter and base — collector junc-
tions, while there should be a very high
resistance from the collector to the emit-
ter with the prods connected either way
round. This is admittedly a rather crude
method of testing, but it should show up
any serious defect in the test component.

Inductors and transformers are difficult
to test properly, but they can easily be
checked for a broken winding. An induc-
tor is basically just a coil of wire, and as
such it should have a fairly low resistance.
Similarly, each winding of a transformer is
a coil of wire, and should have a low
resistance. There should be a very high
resistance between the primary and secon-
dary windings though.

This multimeter has built-
in capacitance and
transistor current

gain ranges.
Useful features
which can be
expensive if
provided by

- separate
units

Final Tips

Logic circuits are difficult to test using
just a multimeter. You can check to see
if power is getting through to each in-
tegrated circuit in the unit, but it is not
possible to do much more than this. You
can check that static outputs are at an
appropriate voltage (2V or less for logic 0;
3V or more for logic 1), but you can not
detect pulse signals.

A logic probe will indicate the logic
level at the test point including pulse in-
dication. This is a much more suitable
tool for logic testing. One of these can be
bought or built at low cost, and should be
regarded as an essential tool for anyone
who is going to build more than the oc-
casional logic circuit.

A crystal earphone makes an excellent
signal tracer. It will produce an audible
output from a signal of just a few mil-
livolts, it has a reasonably high input im-
pedance, and a very high input resistance.

A crystal earphone is useful for check-
ing the signal at various points in an
audio circuit, checking to see if there is
any output from an audio oscillator, and
this type of thing. It can even be useful
when logic testing! Even very brief pulses
seem to produce an audible *“click” from
the earpiece.

It has not been possible to give a
complete course in project fault finding in
the space available here, but this article
should at least give you a good idea of
how to go about locating faults. If you
check the project connection by connec-
tion, and component by component, being
careful and conscientious, you must even-
tually track down the fault, 0O
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TEACH-IN 88/89
INTRODUCING MICROPROCESSORS
£2-45 plus P & P

A complete City and Guilds
Certificate Course for 726/303
Iintroductory Microprocessors

Written by Mike Tooley BA this course can lead
successful readers to a City and Guilds Certificate.
Everything you need to know is included—even pre-test
papers, etc.

From Terminology, Integrated Circuits and Logic
Families in Part One, the course progresses in easy
stages up to High- and Low-level Languages, Flow
Charts and Assembly Language. Also featured is a
range of eight Data Pages giving information on popular
microprocessor chips. A comprehensive index is
included, making this a valuable reference
manual.

ORDER CODE: Ti 88/89

TEACH-IN No. 3
EXPLORING ELECTRONICS
£2.45,srar

By Owen Bishop

Designed to explain the workings of electronic com-
ponents and circuits by involving the reader in
experimenting with them. The book does not con-
tain masses of theory or formulae but straightfor-
ward explanations and circuits to build and experi-
ment with.

The text is split into 28 easily digestible sections,
each with a separate project. The breadboard exper-
iments assume no previous knowledge, start at
semiconductor diodes and-progress through bista-
bles, timers, amplifiers, binary etc up to f.e.t.s and
shift registers.

The projects include radio receivers, various tim-
ers and alarms, plus temperature sensors and water
detectors etc.

An excellent source book for GCSE courses.

ORDER CODE TiI3

ELECTRONIC PROJECTS Book 1
£2-45 plus P &P

Contains twenty of our best projects from previous
issues of EE, each backed with a kit ~f components.
The projects are:

Seashell Sea Synthesiser, EE Treasure Hunter, Mini
Strobe, Digital Capacitance Meter, Three Channel
Sound to Light, BBC 16K Sideways Ram, Simple
Short Wave Radio, Insulation Tester, Stepper Motor
Interface, Eprom Eraser, 200MHz Digital Frequency
Meter, Infra Red Alarm, EE Equaliser loniser, Bat
Detector, Acoustic Probe, Mains Tester and Fuse
Finder, Light Rider — (Lapel Badge, Disco Lights,
Chaser Light), Musical Doorbell, Function Generator,
Tilt Alarm, 10W Audio Amplifier, EE Buccaneer In-
duction Balance Metal Detector, BBC Midi Interface,
Variable Bench Power Supply, Pet Scarer, Audio
Signal Generator.

ORDER CODE EP1

EVERYDAY ELECTRONICS

DATA BOOK

£895 plus P&P
By Mike Tooley BA

Published by EE in association with PC Publishing,
this book is an invaluable source of information of
everyday relevance in the world of electronics. It
contains not only sections which deal with the es-
sential theory of electronic circuits, but it also deals
with a wide range of practical electronic applica-
tions.

It is ideal for the hobbyist, student, technician and
engineer. The information is presented in the form
of a basic electronic recipe book with numerous
worked examples showing how theory can be put
into practice using a range of commonly available
components and devices.

A must for everyone involved in electronics!

Available from your local component supplier
or direct from us.

ORDER CODE DATA

SEE DIRECT BOOK SERVICE pages—for full ordering details
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EASIWIRE

Circuit construction the easy way.

Solderless, quick and easy to learn. That's Circuigraph
Easiwire from BICC-VERO. From now on you'll wonder
why you ever used solder to construct your electronic
circuits!

Consider the benefits Easiwire offers:

You need no solder, no chemicals

You simply wind the circuit wire around the pins
You can re-use components

It's easy to change

The cost is low

What's more, Easiwire is ideal for circuit repairs.

In kit form, Easiwire comes complete with everything you
need to construct circuits. Thatincludes a wiring pen with
integral cutter, two reels of wire, acomponent positioning
and removal tool — and an instruction book. Of course kit
items are available separately too.

l
|
|
|
i

Take advantage of the special offer price now. Complete
the coupon below and send it to:

BICC-VERO Electronics Limited,
Flanders Road,

Hedge End,

Southampton, SO3 3LG.

or phone 0489 788774 now with your credit card number

(24-hour answering service)

VISA

Please rush me.........cccocceevccieniinnnns Easiwire Kkits.
Special offer price £15. - (includes p & p and VAT).

| enclose cheque/postal order for
made payable to BICC-VERO Electronics Limited.

Card number
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COMMUNICATIONS
BIBLIOGRAPHY

An American company has recently
published what it claims is the world’s
largest reference guide to amateur radio
articles. Titled “From Beverages thru
Oscar”, it claims to cover every article
on every subject ever published in the
main US amateur radio magazines since
1945, the last ten years of the RSGB's
Radio Communication magazine, and
references of significance from 289
other sources going back to 1908.

The author of this 52,880 reference
volume is Rich Rosen, K2RR, a radio
amateur for 31 years and a professional
journalist. When he needed, and failed
to locate, a reference volume which
included amateur radio sources he
decided to compile one himself.

He explains why in his preface.
“Radio amateurs.... number almost a half
million strong in the United States and
are found in literally every other country
in the world.... Many who have chosen
to delve into the technical mysteries of
radio have contributed immensely.

“Think of any major technological
breakthrough in the field of com-
munications and the probability is great
that there were at least several radio
amateurs present, advancing the state of
the art. In many famous cases amateur
radio discoveries were made prior to
even commercial interest involvement.

“However, only a small percentage....
publish their findings in the professional
and trade journals. Instead they employ
consumer magazines as a conduit to
express their ideas. This very fact has
driven me to uncover this wealth
of knowledge so that others might
benefit.... Fifteen years of page by page
scrutiny embodies this bibliography.”’

READILY AVAILABLE

The US radio magazines are read
by serious amateurs around the world.
They contain much of interest to non-
American readers, and many associated
radio publications from that country are
standard reference works in the UK
despite slightly different nomenclature
and circuit depiction.

Back issues can be obtained from
specialist suppliers or by advertising in
amateur magazines. Some libraries stock
both current issues and previous num-
bers going back to their earliest days.

The bibliography is currently available
on microfiche while a paperback version
is being prepared. At US$75.00 (limited
time offer of $49.95 for amateurs), |
can’t imagine a rush for it in this country
by individuals, but it would be marvel-
lous if public libraries could be per-
suaded to add it to their reference
facilities. If you want to tell your
librarian about it, the company’s address
is Didah Publishing, PO Box 7368,
Nashua, NH 03060, USA.
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RADIO SHACK

Radio amateurs are notorious for the
condition of their “shacks”. While there
are some who undoubtedly keep im-
maculate premises worthy of demonstra-
tion in the Science Museum, others
more closely resemble the emporium of
Messrs Steptoe and are essential in this
form, their owners claim, for the true
practice of their art.

Nothing is ever thrown away,
shelves are bowed down with old
equipment, books, magazines, half-
completed projects, boxes of com-
ponents, tools and instruments. Wires
drape and intermingle and when the
shelves are full everything spills over
onto the floor and any available seating.

Somewhere in the midst of such a
confusing, but undoubtedly interesting
scene is to be found radio equipment
with microphone, Morse key, teleprinter
or other means of initiating meaningful
signals to go out over the air. Naturally,
any person in the house having an in-
clination to clean or tidy things up is
totally banned from such an establish-
ment.

Recently, Radio  Communication
(popularly known as RadCom) ran a
competition to find the “Most
Shambolic Shack in Britain”. A total of
163 entries were received, painstakingly
reduced to a shortlist of 10 by rigorous
marking down of entries wherever there
was evidence of attempts to bring order
out of chaos or to provide material
comforts for the operator.

Outright winner was Mr John Eley,
G3LMR, of Leicestershire, who received
944 out of a possible 1000 marks. The
judges took a poor view of some visible
neatly stacked component drawers seen
in his shack and some equally spaced
13A sockets.

The soft cover of a chair was frowned
on but the poor feature was redeemed
by the fact that this-was occupied by Mr
Eley’s cat. Other features were specially
commended making it an outstanding
entry and My Eley received the first prize
of a carved broom fitted with Albanian
hedgehog bristles, the whole finished off
with the RSGB motif.

Having been accused of being rather
stodgy in recent years, RadCom seems
much improved lately. Its international
amateur news coverage is getting better
all the time, it pays more attention to the
beginner than it used to, and now it
is even encouraging amateur radio to
laugh at itselfl

The magazine is available only to
members and serves listeners as well as
licensed amateurs. Full details of mem-
bership can be obtained by writing to
RSGB, Lambda House, Cranborne Road,
Potters Bar, Herts EN6 3JE.

AMATEUR RADIO AND PITCAIRN
The journal of the Wireless Institute of

Australia, Amateur Radio, carried some
interesting articles last year about Pit-
cairn Island, which has the greatest
proportion of amateur radio operators
to total population in the world. Six
licensed operators out of fifty people —
and all direct descendants from the
original Bounty mutineers!

Octogenarian  Andrew  Clarence
Young, VR6AY, has recorded how in
1921 he, his uncle, and cousin, learned
the Morse code from a card left on the
island by a ship's captain. They learned
by flashing lights to each other between
two mountains. The idea was to be able
to stop ships passing at night to take
their mail.

The first time they tried this from a
boat it worked and hearing of the prac-
tice the Marconi Company sent the is-
landers a small crystal receiver with dry
batteries. Continuing to practice sending
with a buzzer, Andrew spent a long time
trying to pick up ships’ messages on this
receiver.

One day he deciphered a message
that the “Corinthic” was arriving the
next day. The islanders took his word for
it and began picking fruit in readiness
for its arrival while Andrew spent an
agonising night hoping he hadn’t got it
wrong. Fortunately, the ship appeared
over the horizon at 7 a.m. in confirma-
tion of the first radio message ever
received on Pitcairn.

Andrew began receiving messages at
5 w.p.m. In 1928, he started transmitting
with a spark transmitter, reaching 10
w.p.m. In 1938 a group of American
amateurs donated some modern equip-
ment which he operated as a licensed
amateur station until 1939, resuming
transmitting after the war.

The remoteness of the island, with
supplies and mail reaching it by sea
only two or three times a year, makes
amateur radio a much more significant
and valued facility than it is in some
other parts of the world. | shall describe
how it serves present day Pitcairn in a
future column.

DATES WORTH NOTING

The RSGB’s next major international
Convention and Exhibition will be held
at the Nationa! Exhibition Centre, near
Birmingham on 21-22 April 1990. Full
details can be obtained from the RSGB
as above.

The Southgate Amateur Radio Club
is organising a new London Amateur
Radio Show at the Picketts Lock Centre,
Edmonton, London N18, on Friday and
Saturday March 9 and 10 1990, admis-
sion £1. This looks like a big event with
the opportunity to find out about the
activities of many of the amateur radio
organisations mentioned in this column
from time to time, as well as seeing all
the latest goodies on the stands of a
variety of suppliers and makers
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AERIALS

A RANGE OF BRITISH MADE, HIGH QUALITY
AERIAL ACCESSORIES.

B L

1S
Made in U.K., B.E.A.B. approved aerial
vith log periodic design to give peak
performance on all U.H.F. channels
(21-68). cColour T.Y. needs a particularly
good aerial - this may be the solution
where an outdoor aerial is not
convenient.

T.V. AERIAL - INDOOR

ORDER CODE
ABR/CH7300

PRICE - £8.50

T.v. INDOOR AMPLIFIER - 240V

/N

N
2]

Made in U.K., 240V indoor amplifier t?at
improves signal 3 times. Complete with
aerial fly lead. Simply plug in.

ORDER CODE .
AER/CHM7253

PRICE - £18.25

B L
SECOND SET AMPLIFIER - 240V
Al

Made in U.K., 240V amplifier that operates
two U.H.F. T.vVv. sets from one aerial.
Improves signal approx. 50% per outlet.
Supplied complete with aerial fly lead.

ORDER CODE -
AER/CM7243

PRICE - £16.95

/

L]

THIRD SET AMPLIFIER - 240V

AN
Made {n U.K., 240V anplifier that operates
three U.H.F. T.V. sets from one aerial.
Improves signal approx. 75% per >utlet.

-4

AER/CM7293

ORDER CODE =
(@]

\tsnawm

PRICE - £21.50

C.B. INTERFERENCE SUPPRESSOR R\‘+7‘
L~

Made in U.K., simple to use, suppressor
for minimising C.B. interference on U.H.F.
T.V. reception.

ORDER CODE - /\”L
AER/CN9700
-
PRICE - £5.99 p
S L

OMBINER
T.¥./VIDEO/COMPUTER C o

Made in U.K., an effective device for
simply connecting video/computer etc. to
T.v. and selecting facility required at
the flick of a switch.

ORDER CODE -

AER/CM7042 - e

PRICE -~ £€4.95

4-wAyY
Low-loss splitter giving 4 standard co-ax

sockets from one standard co-ax plug. Low
loss ferrite cored splitter circuits.

ORDER CODE /}—‘!%7
ABR/CAX/SP4 .

PRICE - £1.75 U

ALL PRICES NOW INCLUDE 15%

AERIALS

EIGHT T.V.

Ideal for small hotels, residential homes
etc.

Runs 8 T.V. sets from one aerial.
The unit has 9 co-ax sockets, the aerial

plugs into one and the T.V.s {into the
other eight.

SPECIFICATION
Band wWidth 40MHz-B60MHZ
Gain 3dB per channel - total 21 dB
Impedance 75 chms
Max. Output 80mv (38dBmV)
(signal/cross modulation - 46dB)
Noise 6dB
Isolation between outputs 4048 min.
Power 240V a.c. 50Hz
Dimensions 250 x 100 x 60mm
ORDER CODE
AER/AMP/EB

PRICE - £35.50

ECONOMY T.V. AMPLIFIERS

A range of good quality T.V. ampifiers.

ONE T.v.
Ideal where reception needs improving.

One in, one out antenna amplifier for both
colour and black/white T.V.s.

White plastic case with ON/OFF switch and
L.E.D. indicator and approx. 1 metre of
mains cable.

SPECIFICATION
Band wWidth 300HHZ-B§0HHZ
Gain 7dB - 1dB
Impedance 75 ohms
Pover 240V a.c.
Dimensions 125 x 79 x 50mm
ORDER <ODE
AER/AMP/EL /E
PRICE - £9.50 /. i |

\ ;

TWO T.V.
Operates two T.V. sets from one aerial.

One in, two out antenna amplifier for both
colour and black/vhite T.v.s.

White plastic case with ON/OFF switch and
L.E.D. {indicator and approx. 1 metre of
mains cable.

The unit has three co-ax sockets, the
aerial plugs into one and the T.V. sets
into the other two.

SPECIFICATION

Band wWidth JOOHHZ-BQOHHZ

Gain 7dB - 1d8

Impedance 75 ohms

Power 240V a.c.

Dimensions 125 x 79 x 50mm
T~

ORDER CODE

AER/AMP/E2 = .

PRICE £11.50 ...

SINGLE FLUSH MOUNTING OUTLET

Flush mounting co-ax socket with a white
front plate. Fits to standard conduit and
surface boxes. SEE BLECTRICAL SECTION.
Screws supplied. No soldering required.
For use with V.H.F. or U.H.F. signals.

Colouc: White.

ORDER CODE
AER/CAX/PMO

PRICE - 95p

DOUBLE FLUSH MOUNTING OUTLET

As above but with two completely separate
co-ax sockets and screw terminals inside
for two separate cables. Supplied complete
with fixing screws.

Colouc: White.

ORDER CODE
AER/CAX/DFNG

PRICE - £1.20

ATTENUATORS
Three types available: 33dB, 6dB, 9dB.

TYPE ORDER CODE  PRICE 1+ 5+

348 AER/ATT3 £1.70 £1.60
6dB  AER/ATT6 £1.70 £1.60
948 AER/ATTY £1.70 £1.60

V.AT.

MULTINAY SPLITTERS
3-WAY
Low-loss splitter 9iving 3 standard co-ax

sockets from one standard co-ax plug. Low
loss ferrite cored splitter circuits.

ORDER CODE
AER/CAX/SP3

PRICE - £1.50

CO-AXIAL LEADS
2 METRES - PLUG

A T.V. aerial downlead, 2 metres in length
with a co-ax plug on both ends.
Colours Available Black, White.

ORDER CODE
AER/CAX/L/2P/COLOUR REQ'D

PRICE - 99p Eﬂ: m

2 METRES - PLUG/SOCKET

A T.v. aerial downlead, 2 metres in
length,

Right angle co-ax plug to co-ax socket.
Colours Available Black., White.

ORDER CODE
AER/CAX/L/2PS/COLOUR REQ'D

aEoE"~ gk Ehmz:—//:cnmm;

CO-AXIAL CONNECTORS

SURFACE MOUNTING SOCKET

single surface mounting socket. Aerial
lead enters through hole in rear and is
screw fixed internally. T.V. aerial lead
is then simply plugged into the outlet.
Supplied with fixing screws. .

Colour available: White.

ORDER CODE ®
ABR/CAX/SMS v

PRICE - 65p

SOCKET SPLITTER/COMBINER

Surface mounting splitter allowing two
connectors to one aerial lead. Supplied
with fixing screws.

o
ORDER CODE Z
AER/CAX/SSC

b /S
PRICE - 99p 4

SOCKRT SPLITTER/COMBINER/ - SWITCHED

Same as the above combiner but this unit
is switched. Supplied with fixing screws.

ORDER CODE -

AER/CAX/SSCS (3\5

—
/

L3

PRICE - £1.25

IN-LINE SPLITTER

Aerial splitter giving two standing co-ax
outlets from one input. Incorporating
ferrite cores for low loss.

Socusr
ORDER CODE A
AER/CAX/ILS

Socker
PRICE - 85p

CO-AXIAL COMMECTORS

PLUG - METAL - Standacd co-axjal
plug vith alusinlus Body and cap.COM/CAR/PN  20p

CHASSIS SOCRET - Pa
aocket.

mounting

COM/CAR/CS  12p

LINE SOCRET = Standacd cogxial
in-line socket with aluminjus con/CAZ/LS  25p
body and cap.

LINE CONNECTOR - Por connecting
“two co-axial pluge togecner. com/CAz/LING 12p

©g6 4
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AUDIO

STEREO/MONO BEADPHONES

A basic model headphone with stereo/mono

TELEPHONE PICK-UP COIL

switch, black padded earcups and double

A simple but effective device.
ULTRA-MINIATURE STEREO EARPHONES headband.

One end has a 3.5mm plug fitted wvhich

Ultra-minjature stereo earphones {fit SPECIFICATION simply fits into 3.5mm socket of tape
inside ears) packed in a cassette library 8 ol crecorder, the other end attached by
Gase. ;:g;:z::e 30-18000H2 suction to almost any telephone enabling
Spare earpads are included. Pover 300mW conversationgtor BS Lugogdigy
Lead 2m straight screened
SPECIFICATION Plug 6.35mm stereo
Extras Stereo/mono switch ORDER CODE
Impedance 32 ohms Weight 300 grams (TRl
Response 20-20000Hz2 PRICE - BSp
Power S50mW
Lead 1.2m straight screened ORDCR CODE
Plug 3.5mm AUD/BP/110S4 Y
Weight 13 grems 1e 10+ 15 WATT AMPLIPIER - MONO
PRICE - £5.25 £4.90 v 15 wezt 1.C. amplifier with protected
ORDER CODE output, especially useful in cars etc.
AUD/8P /MBS
Incorporates built-in pre-amp inputs.
1+ 10+ 50+
SPECIFICATION
PRICE -~ £1.50 £1.30 .
BLeE BUZZERS & SIRENS Inputs P )
2:60mv @ 10K
STEREO EARPHONES NEERAZURZERODZER oGy, 9V oriL2v Frequency response S0Hz-25Hz
Pover So L] B
MHB800S A miniature solid state buzzer featuring Output p::§r m;;ev_d'gg
long life high reliability, low current 19V - oW
drain, no moving contacts, no-arcing, no 16y - 12w
R.F. noise. Small but with a clear, 18V - 16w

Ultra lightweight [sru Twias| with samanum
cobalt magnets. psipe===mth black earpads.
Packed in neat hinged plastic case,

impedance . . 2 .. 320
Response . — 20000Hz
. . .. 20mW

1.2m straight screened

«oe .. 35mm stereo

ULTRA-LIGATWEIGHT STEREO HEADPHONE KIT

SPECIPICATION

Impedance 32 ohms

Response 100-14000Rz

Power 100mw

Lead 1.2m straight screened

Plug 3.5mm and 6.35mm stereo

Extras 2 adaptors
2 sets of earpads

Weight 35 grams

ORDER CODE

AUD/HP/MIN2A

1+ 10+

PRICE - £2.38 £2.00

STEREO HEADPHONES

A set of headphones of standard
construction. Double headband with padded
ear cups. All black.

SPECIPICATION

Impedance 8 ohms
Response 30-18000Hz
Power 400mW
Lead 1.75m straight screened
Pll:lg 6.35mm stereo
Weight 300 grams

ORDER CODE

AUD/HP/B5400

1+ 10+ 4

PRICE - £4.99 £4.50 ?
//\

/.

HEADPHONE JUNCTION BOX - EDUCATIONAL

Educational listening station whicih
permits simultaneous use of up to B palrs
of mono headphones from a single input.

Coupling of 2 or more of these stations
provides the facility for unlimited number
of listeners.

Each headphone socket has individual

penetrating sound.

SPECIFICATION
Frequency Approx. BOOHz
Current Approx. 4mA

6v Version

ORDER CODE - AUD/BUZ/6V

1+ 10+
PRICE - 90p 80p
9V version

ORDER CODE - AUD/BUZ/9V

1+ 10+
PRICE -  90p 80p
12v Version

ORDER CODE - AUD/BUZ/12V

1+ 10+

PRICE -  90p 80p

The above buzzers are for d.c. operation
only and approx. 100-150mm of lead is
attached which ia colour coded:

RED - POSITIVE; BLACK - NEGATIVE.

BUZZER - MUSICAL

A musical buzzer which plays seven popular
American tunes including: Yellow Rose of

Texas, Land of Dixie, Red, white and Blue.
wWhen the Saints Go Marching In, etc.

SPECIFICATION
Qutput 8048 @ 1m typ.
Power 9v d.c. 50mA
pimensions 27 (diam.) x 22mm
Fixing centres 34mm
ORDER CODE
AUD/BUZ/MUS/LMBT
N o
1+ a+

PRICE - £2.65 €£2.50

SIREN - PIEZO BLECTRIC

A high powered piezo electric siren which
emits an earplercing warbling sound. ldeal
for alarms, annunciations, etc. White
plastic body wvith mounting bracket.
Internal circuitry. Leads: 300mm.

SPECIFICATION
Frequency 2.5kHz approx.
Output 100dB (A) @ 1lm typ.
Power 12v d.c. 150mA
Dimensions §7 x 42 x 37mm
Fixing centres 22mm
ORDER CODE
AUD/SIR/SP12 /\\V

1+ 4+ ] 3

PRICE - £6.50 £5.75

A\

I.E.C. TYPE

1.E.C. Mains Distribution

output impedance
Dimensions

ORDER CODE
AUD/M/AMP

PRICE - E£9.70

PRE-AMP — MONQ

#igh gain, multi-purpose mono pre-amp for
magnetic cartidges, tape playback heads,
low output microphones etc.

SPECIFICATION

Max. output level 2.5v {(vith 30mv input)
Input impedance 50Kohm
Qutput impedance SKohm
Power sourse 9-12v d.c. 1lmA
Dimensions 60 x 35 x 20mm
ORDER CODE

AUD/B/AMP

PRICE - €£3.90

PRE-AMP - STEREO

Input impedance 50Kohm
Output impedance 50Kohm
Amplitude gain 3448
Max. input 38mv
Output level 1.8V r.m.s.
Frequency response 308z - 20KH2
signal to noise ratio 50dB
Crosstalk Better than 50dB
Powver source 9v d.c.
Dimensions 85 x 27 x 58mm

ORDER CODE
AUD/SPA

PRICE - E11.40

COMPACT DISC CLEANER

Compact disc cleaning kit which cleans the
disc with a radial action as recommended
by the C.D. manufacturers.

Strong plastic case with hinged 1lid to
retain C.D. chamois pad for cleaning.

Kit is supplied compler:e with bottle of
€.D. cleaning 1liquid and pad cleaning
brush.

ORDER CODE
AUD/CD/CLEAN

PRICE - £4.50

LLECTRET WICROPBONE INSERTS

iniatuce a1 fonal
condenaec micfophone Lnsect idesl where
space la limited snd available in tvo
sdzes.

SPECIPICATION: ’
Diameter Type 1 - 10em
Type 2 - 6.3as
== _T:l_
Teee 1 ‘_‘r

» omuo

4 .
volums control. Input lead has 2 plugs: ,:::‘{‘:::ﬁ?",;:‘;soc‘:f;‘f“ o
one % one 3.5mm. each outlet ceting: 6A 2duv
A.C. e 2 - - el .
pimensions 195 x 52 » 155am Supmiied aady wlced to ‘__D_:'ﬁi’_‘"__
metre cable cosplete
Lead length 0.85m vith ¢ plugs. U Taogo0e
" oroea cope”
ORDER CODE # " CON/IEC/DIST £8.90 TIPE 1 - AGD/MIC/L
AUD/HP/JBOX . ° TYPZ 2 - AUD/MIC/2
PRICES le 10+ 100+
PRICE - £17.
=5 >~ ALL PRICES NOW INCLUDE 15% V.A.T. mre1 e s aie

TYPE 2 8%p 80p 0p



AUDIO

AUDIO MIXER & ECHO

Professional B-channel mixer with built-in
echo. Each channel is switchable to mic,
phono or line inputs and has its own bass.
treble, echo, pen and slider level
controls. Echo section has level, delay
and repeat controls. Left and cight
outputs controlled by master sliders.
Headphone monitoring of each channel or
mixed output. Twin VU meters. Aux tape
output. Phono and line inputs via phono
sockets, mic inputs via 6.35mm sockets.
Outputs via 6.35mm sockets.

Neat free-standing case with veneered
wooden ends.

SPECIFICATION

Input impedance: Phono 47kohm/3mV
uic 6000hm/0.3mV
Line 47kohm/100mv

Output impedance: Main 600ohm/ 1V
Headphone 8ohm/300mV

Frequency response: Phono 30-20kHz
Mic 30-16kHz
Line 20-30kHz

Hum-& noise 2,5mv

Pover 240V a.c. 50Hz

Dimensions 400 x 385 x 130mm

ORDER CODE

AUD/MIX/881

PRICE - E199,00

SOUND TO LIGAT ONIT - 100

Rack mounting or free standing 3 channel
sound to light unit with built-in
microphone. Overall sensitivity control
and 3 L.E.D. output mimics on front panel.
Fuse protection. Operating on Low, tedium
and High frequencies.

SPECIPICATION

Cutput 3 x 1000W Max. total load 2800w
Power 240V a.c. 50Hz
Dimensions 240 x 120 x 50mm
ORDER CODE

AUD/SL/100

PRICE - £32.95

SOUND TO LIGHT UNIT - 400

Rack mounting or free standing 3 channel
sound to light unit using external
connection from speaker lead to elimimate
background noise pick-up. Bass, Middle.
Treble and Master sensitivity controls.
Puse protection.

SPECIFICATION

Output 3 x 1000W Max. total load 2800W
Power 240V a.c. 50Hz
Dimensions 240 x 120 x 50mm
ORDER CODE

AUD/SL/400

PRICE - £25.95

\

DISCO TURNTABLE - PROFESSIONAL - BELT
DRIVE

ORDER CODE
Fast etart snd stop rom push-button AUD/TURN

. Electronically controlled 313/45
with plteh control end strol 1 1 5
tone srm o
i

High quality belt dciven disco turntsble.

evitel

otd cu
Complete vith lea

SPECIFICATION
reatumes

Mov and Eluttec’
Pase stert/scop Tucntable platter
Resote stect/stop

Full manual opecation
Electronicaily controllsd 33/45 r..p.m.

and 7° :I::?:‘.dnplor. .23'50 CARR.

Wigh ity tons arm

Anti-skate supply 24nv a.e. 50/60H2
Cue Light Pover consumpt don 5
Piteh control Dimensions 4l & 1ISH
Turntable strobe Net weight loxi

STEREO MIXER - 5 CHANNEL

5-channel stereo sound mixer with
mag/crystal pick-up select switches on
phono channels. Talkover facility on mic
channel. Selectable headphone monitoring.
Outputs to amp and tape. Twin VU meters

SPECIPICATION
Inputst Mic 0,3nv 600chm

Phono 3mv 50kohm {mag)
150mv 100k {cry)

Tape/tuner 150mv 100kohrn
Outputs: Amp 1
Tape 0.8"
Headphone 80m¥ @ 750hr
Frequency cesponse 20-20000H=
S/N ratio 4848
Power 240V a.c. S50H:
Dimensions 334 x 100 x 192mm
o ——

ORDER CODE

AUD/MIX/VMM

PRICE - £58.95

STEREO MIXER = 5 CHANNEL

S-channel stereo disco mixer in
rack-mounting case capable of mixing a
total of 10 phono line and mic inputs,
switchable on the front panel. Twin 5-band
graphic equalizer with insert/by-pass
switch. DJ mic channel with low cut
filter, pan pot and auto fade. Cross fader
between channels 1 and 2. Separatel & R
output levels and stereo/mono switch.
Outputs to amp, tape and headphone.

SPECIFICATION
Inputs: #ic 0.3m¥ 600ohm
Phono 2.5m¥ 47kohm
Line/CD 150mv 47kohm
Outputs: Amp & tape 2Y nom.
Headphone 150mv @ Bohm
Frequency response 20-20000Hz
Hum and noise 6mv
Equalizer control freguencies 60, 250, lk.,
£y 3.5k, 16kHz
BEqualizer control range -12dB boost or cut
Talkover Decrease 14dB program level
Power 240V a.c. 50Hz
Dimensions 360 x 265 x 88Bmm

ORDER CODE
AUD/MIX/MRT

PRICE - £125.000

STEREO MIXER - 4 CHANNEL

4-channel stereo sound mixer. 5 inputs.
Connections by DIN sockets.

SPECIFICATION

Input impedance: Miec 6000hm
Phono (magnetic) 50kohm
Aux 120kchm

Input voltages: Mic lmv (10mv max.)
Phono (magnetic) 3mv (40V

max.)

AuUx 150mv (1.5v max.)

Output 0.2v for 50-500kohm
+ 2V max.

Frequency response Flat =3dA, 20-20000Hz
Pover 2k 9v batteries (PP3 x 2)

or external 9V supply

Dimensions 230 x 180 x 55mm

ORDER CODE
AUD/MIX/SAL

PRICE - £24.50

STROBE UNIT - BOX

Strobe light with circular reflector
housed in veneered wooden cabinet.
Variable speed control.

SPECIPICATION

Power 240V a.c. 50Hz
Dimensions 150 x <150 x 120mm
ORDER CODE

AUD/STR/B00

PRICE - E19.95

REPLACEMENT LAMP

Replagement lamp for above Strobe Unit.
\SOV 10W Edison screw fitting.

7 RDER CODE

PRICE - £1.
© 1D/STRBCO/RL 5

ALL PRICES NOW INCLUDE 15% V.A.T.

LIGHT SEQUENCER - 700

Rack mounting or free standing 5 channel
light sequencer with additional constant
channel. Speed and direction controls for
sequencer, with 5 L.E.D. output mimics on
front pahel. Attenuator control for
constant channel, Fuse protection.

SPECIFICATION

Output 5 x 1000W Max. total load 2800w
Output S5 x 1000W Max. total load 2800W
Power 240V a.c. S0Hz

Dimensions 240 x 120 x 50mm

ORDER CODE
AUD/L.3Q/700

PRICE - £35.95

LIGHY SEQUENCER - BOO

Rack mounting or free standing 10 channel
light sequencer. Sound and direction
controls and 10 L.E.D. output mimics on
front panel. Fuse protection.

SPECIFICATION

Output 10 x 1000w Max. total load 2800w
Pover 240V a.c. S50Hz
Dimensions 240 x 120 x 50mm

ORDER CODE
AUD/LSQ/B0OC

PRICE - £42.95

STROBE UNIT - RACK

Top quality high output strobe light with
parabolic-reflector. Boused in rack
mounting case to match other special
effect equipment: sound to 1light units
{AUD/SL/100), (AUD/SL400); 1light
sequencers {AUD/LSW/700), {AUD/LSQ/800).

variable speed control. ON/OFF switch.

SPECIFICATION

Flash rate 5 - 25Hz
Power 240V a.c. S50H2
Dimensions 240 x 120 x 50mm
ORDER CODE

AUD/STR/25

PRICE - E29.50
STEREO ANALOG ECHO UNIT

Stereo analog delay with two n;
channels and two output channels iwlia‘:l:
switchable output level. Left and right
input level and output level controls.
Balance, ropeat level and delay time
controls of electronic 8BD echo.
angsyltch ON/OFF and delay reverse
facilities. Peak level indicators. Housed
in compact satin black metal case.

SPECIPICATION
Inputs: Mic 3mv l0kohm
Inst. 10mv 300kohm
Frequency responses: Direct 10-20000Hz
_ Delay 60-3300H2
Delay time 30-200ms
Controls Input level, Output level,

Balance, Repeat level,

Delay time, Output attenuators,

row Delay reverse.
X 240V a.c. 50H2
Dimensions 320 x 176 x 73mm

ORDER CODE f
AUD/EB/B040 A
PRICE - £125.50
DIGITAL ECHO UNIT
SPECIPICATION
Inputs: -20d8 70mv 5000hm
-50dB 2mv 15kohm
Frequency responses: Direct 16-19000Hz
Delay 16-66000Hz
Delay time 6=520mS
Controls Input level, Balance,
Repeat level, Delay time.
Power 240V a.c. 50Hz
Dimensions 320 x 175 x 74mm
ORDER CODE
AUD/EU/3100

PRICE - £152.00
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BATTERIES

RECHARGEABLE

AAA - This recent addition to our range
Xnown as the "Tgiple A®, replaces the dry
cell version of the same size (HP16).

SPECIPICATION
Nominal capacity

Nominal voltage
Standard charging time

ORDER CODE
BAT/NI/AAA

1+ 10+
PRICE £1.50 £1.30

AA - A direct replacement for the dry cell
0.5ah

*AA* battery (penlight).

SPECIFICATION

Nominal capacity

Nominal voltage 1.2v
IIII!III!IIII!IIIIF'

€ - Coumercial -~ A direct replacement for
the dry cell 'C* battecy (HP1l).

ORDER CODE
BAT/NI/AA

1+ 10+

PRICE -~ £ 95p a85p

SPECIPICATION

Nominal capacity 1.2Aah
Nominal voltage 1.2v
Max. charging curtzent 120ma
Max. charging voltage 1.6V

14 to 16 hours

Charging time

ORDER CODE
BAT/N1I/CC
o 10+ (o9 spuéu‘wn.unuoo.
M2.C,EN
PRICE - £1.95 €£1.80 rcth
€ =~ Industrial -~ Identical to the

Commercial battery but has a high rating
i.e. 2ah instead of 1.2Ah. This means that
the Industrial battery will last that much
longer than the Commercial cell. As these
batteries are intended more for the
manufacturer they may be supplied in a
plain white sleeve.

SPECIFPICATION

Nominal capacity 2Ah
Nominal voltage 1.2v
Max. charging current 200mA
Max. charging voltage 1.6V

Charging time 14 to 16 hours

ORDER CODE
BAT/NI/CT

1+ 10+

PRICE - £3.40 £3.20

D - Commercial - A direct replacement for
the dry cell ‘D' battery (HP2).

SPECIFICATION

Nominal capacity 1.2ah
Nominal Voltage 1.2v
Max. charging current 11023

Max. charging voltage

Charging time 14 to 16 hours

ORDER CODE
BAT/NI/DC
1+ 10+
PRICE -£2.00 £1.85
{eg SP2. HP2, MN1300, UM, D)
D - Industrial =~ Identical to the

Commercial battery but has a high rating
i.e. 4Ah instead of 1.2Ah. This means that
the Industrial battery will last that
much longer than the Commercial cell. As
these batteries are intended more for the
manufacturer they may be supplied in a
plain white sleeve.

SPECIFICATION

Nominal capacity 4Ah
Nominal voltage 1.2v
Maxk charging current 4?02A

.6V

Max. charging voltage
Charging time

ORDER CODE
BAT/NI/DX

1+ 10+
PRICE - £4.75 £E4.50

14 to 16 hours

ALL ORDERS RECEIVED BY 4p.m.

BY POST, PHONE, TELEX OR FAX

DESPATCHED SAME DAY
SUBJECT TO AVAILABILITY

BATTERY CHARGER (Universal Nickel Cadmium)

An  attractive

nickel

cadmium
charger ideal for charging to rechargeable
batteries detailed above. The charger will
charge all the sizes listed:

AAA,

and PP3 and up to four AAA, AA,

types
same time.
tive battery
'CHARGE' indicators.
switch

allowing battegies

has a

have

for current state of charge.

SPECIFICATION

Power
Dimensions

battery

C and D
and one PP3 can be charged at the
The ° charger
plastic dust cover for easy viewing.
positions

hinged

L.E.D.
The unit also has a
to be checked

AR

c, D

The

240V a.c.
210 x 100 x 50mm

® ® 10}

S

Ll

Sa
UNNKISal ni-Cd Battery CHUA

|

|
[
et
=
Omase

f.-

ORDER CODE
BAT/CHARGE/ONI

1+ 10+

PRICE - £4.99 £4.75

PP3 - A dicect replacement foc the PP3 dry

cell battery.
SPECIPICATION

Nominal capacity
Nominal voltage

Hax. charging current
Max. charging voltage
Charging time

ORDER CODE
BAT/NI/PP3

1le¢ 10+
PRICE - £3.90 £3.75

12 to 15 hours

(MN1604, 006R. PPI)

(8P7) BOLDERS

2XAAA

BAT/BOX/AAAY  30p
4ZAAA  BAT/BOX/AAA2 45: i:s
4XAAA  BAT/BOX/AMA3  44p  4lp
1xAA BAT/BOX/AAL.5v 17p 15p
2xAA  BAT/BOX/AA3V - 18p 16p
4xAA  BAT/BOX/AA6VA 20p  18p
4xAA  BAT/BOX/6VB 20p 18p
4xAA  BAT/BOX/6VC 24p  22p
6xAA  BAT/BOX/AAOV  32p  30p
8xAA  BAT/BOX/AA12V  36p 34p
10xAA  BAT/BOX/AALSY 50p 48p
1xc BAT/BOX/C1.5v  36p 34p
2xz¢ BAT/BOX/C3V 30p 28p
4xC BAT/BOX/C6VA  32p  30p
4xc BAT/BOX/C6VC  32p  30p
1xzD BAT/BOX/D1.5V  24p  22p
2xD BAT/BOX/D3v 32p 30p
4xp BAT/BOX/D6VA  32p  30p
4xD BAT/BOX/D6V8 38p 36p

€ (HPll) HOLDERS

SPECIAL OFFERS SPECIAL OFFERS SPECIAL OFFERS

12V RECHARGEABLE UNIT

10 x °'D* size ni-cads (4 Ah) encapsulated
{n a black plastic case. Fuse holder.
Gives 12v output when charged.

Ex-eguipment,
Dimensions:

* THIS UNIT
AVAILABILITY,

fully guaranteed.
245 x 75 x 75mm

IS SOUPPLIED, DEPENDING ON

EITHER IN 4-PIN VERSION OR

6-PIN VERSION. THE PRICE IS THE SAME FOR

EITHER VEBRSION.

ORDER CODE
50/132

PrICE - 1+ £9.20 (+£1.85 P&P) |
10+ £8.05 (+£1.50 P&P PER

CHARGER FOR ABOVE 12V ONIT

These chargers are suitable for the above
12V Rechacrgeable

stated as
prolong the

‘fast
life

Unit.
charge

10 PACKS)

The chargers age

units*
of the units,
modified them to a standard charger.

but, to
we have
Full

charge of the unit being achieved after
10-12 hours (overnight) charging.

Supplied complete with mains lead and
charging lead fitted with 4-pin plug
(6-pin plug version available upon
request).

Although ex=-eguipment,

fully guaranteed by us.

Dimensions:

AYAILABLE IN
YERSION -

335 x 260 x 150mm
EITHER

4-PIN OR
PLEASE STATE WHICH YOU REQUIRE

these chargers ace

6-PIN

WHEN ORDERING.

L g

ey
. = e o

. X

ORDER CODE

S0/135/YERSION REQ'D

PRICE - £11.50 (+€2.00 PsP)

PLUGS FOR ABOVE ONIT
4-PIN (BRAND NEW)

ORDER CODE
50/133

PRICE - £2.00

6-PIN (EX-EQUIPMENT)

ORDER CODE
50/134

PRICE ~ £1.50

RECHARGEABLE SPECIALS

NI-CAD BATTERIES - 'C' TYPE TAG ENDED

Good quality,
cechargeable
Saft, Varta,

ex-equipment, nickel-cadmium
batteries manufactured by
General Electric etc.

Although ex-equipment, these batteries are
fully guaranteed by us - any problems,
simply return them to us and we will
ceplace them.

Quantity available: 8,600

ORDER CODE
50/068 1+ £1.00
PRICE - 10+ 75p (P&P £1.85 PER 10)

100+ 65p (PsP £3.50 PER 100)
500+ 57p (P&P FREE)

NI-CAD BATTERIES - *D® TYPE STANDARD

Good quality, ex~equipment,
rechargeable batteries.

SPECIFICATION

Nominal capacity ........
Nominal voltage
Max. cont. charge rate

At these rates full charge is achieved after
12 hours.

nickel-cadmium

Batteries are normally in banks of 10, so
if quantity 4is less, the batteries may
have small deposits of solder on the
bottom and top after removal from the 12V
rechargeable unit.

ORDER CODE
50/069

PRICE - 1+ £1.10

10+ £1.00 (PsP £1.85 PER 10)
100+ 90p (P&P £3.50 PER 100)

ALL GOODS
UP TO 750gms
SENT 1st CLASS

ALL PRICES NOW INCLUDE 15% V.A.T.



BOOKS

POPULAR ELECTRONIC PROJECTS BP49
£2.50 R. A. Penfold
Provides a collection of the most popular types of clrcuits
and projects covering a very wide range of Interests, including
Radio, Audio, Household and Test Equipment projects.

085934 053 8 1978 178 x 111 mm 144 pages

2.3 COMPONENT SPECIFIC
See also book number 160

MODER: UP-AMP PROJECTS BP106
£L.95 R. A. Penfold
Includes a wide range of constructional projects which make
use of the specialised operational amplifiers that are available
today, including low noise, low distortion, ultra-high input
impedance, low slew rate and high output current types.
Circuits using transconductance types are also included.

085934 081 3 1982 178 x 111 mm 112 pages

HOW TO USE OP-AMPS BP88
£2.95 E. A. Parr
How To Use This book has been written as 8 designer’s
Op Ampe guide covering many operational amp-

lifiers, serving both as a source book of
circuits and a reference book for design
calculations. The approach has been
made as non-mathematical as possible
and it is hoped, easily understandable by
most readers, be they engineers or
hobbyists.

085934 063 5 1982 178x 111 mm 160 pages
IC 555 PROJECTS BP44
£2.95

E. A. Pair
Evety so often a device appears that is so useful that one
wonders how life went on before without it. The 5§55 timer is
such a device. Included in this book are basic and general
circuits, motorcar and model railway circuits, alarms and
noise-makers as well as a section on the 556, 558 and 559

timers
085934 0473 1982 178x 111 mm 176 pages

A PRACTICAL INTRODUCTION 225
TO DIGITAL ICs
£2.50 D, W, Easterding

Introduces the reader practically to digital ICs, this book is
mainly concerned with the TTL types such as the 7400 series.
Besides a number of simple projects, the author has included
the full practical construction of a loglc circuit test set which
will enable the reader to identify and test his own digital ICs.

Iso included are the full jonal details and ways of
using a more ambitious project — the digital counter timer.
090016266 X 197 178x 111 mm 80 pages

50 CIRCUITS USING 7400 SERIES 1Cs BPS8
£2.50 . R. N. Soar
50 interesting and useful circuits and applications covering
many dil aspects of el using thesc freely

b ble, i ive and ically versatile series of

devices. "
0900162775 1979 178x 111 mm 80 pages

DIGITAL IC PROJECTS BP84
£1.95 F. G. Rayer
Contains both sinple and more advanced projects and it is
hoped that these will be found of help to the reader devel-
oping a knowledge of the workings of diglal circuits.

To help the newcomer to the hobby, the author has
tncluded a number of board layouts and wirlng diagrams.
Also the more ambitious projects can be built and tested
section by section and this should help avoid or comrect
fauits that could otherwise be troublesome.

085934 0597 1981 178 x 111 mm 96 pages

50 CIRCUITS USING GERMANIUM BP36
SILICON AND ZENER DIODES
£1.50 R. N, Soar

Contains 50 interesting and useful circuits and applications,
covering many different branches of electronics, using one of
the most simple and inexpensive of components — the diode.
Includes the use of germanmum and silicon signal diodes.
silicon rectifier diodes and zener diodes, etc.

0859340392 1977 178 x 111 mm 64 pages

50 SIMPLE LED CIRCUITS BP42
£1.95 : R N. Soar
Contains 50 Interesting and useful circuits and applications,

i i of ics, using one

many
of the most inexpensive and freely available components — the
light-emitting diode (LED). Also includes circuits for the 170?
common anode displ?;.”

0859340434 178 x 111 mm 64 pages
50 SIMPLE LED CIRCUITS-BOOK 2 BP87
1.3 g R. N, Soar

A further range of uses for the slmrle LED which complements
those shown in book number BP4 2.
0859340627 1981 178 x 111 mm 64 pages

50 PROJECTS USING RELAYS, BP37
SCRs AND TRIACs
£2.95 F.G. Rayer

Relays, siicon controlled rectifiers (SCR’s) and bi-directional
triodes (TRIAC’s) have a wide range of
applications in electronics. These may
extend over the whole field of motor
control; dimming and heat control;
delayed, timing and light sensitive
circuits and Include waming devices,
various novelties, light modulators,
priority indicators, excess voltage break-
ers etc. This book gives tried and
practical working circuits which should
present the minimum of difficulty for
the eathusiast to construct. In most of
the circuits there is a wide latitude in
component values and types, allowing easy modification of
circuits or ready adaptation of them to Individual needs.

085934 0406 1977 178x 111 mm 112 pages

ELECTRONIC PROJECTS FOR CARS AND BOATS  BP94
£1.95 R A, Penfold
Describes fifteen fairly simple projects for use with a car and/
or bost. Each project has an explanation of how the circuit
works as well as constructional details including a stripboard
layout.

085934 0694 1981 178 x 111 mm 96 pages

50 (FET) FIELD EFFECT BP39
TRANSISTOR PROJECTS

£2.95 F.G. Rayer
Field-etfect i (FETs) find licati in a wide

variety of circuits. The projects described here include
radio-frequency amplifiers and converters, test equipment
and receiver aids, tuners, receivers, mixers and tone controls,
as well as various miscellaneous devices which are useful in
the home.

The actual FET to be used, in must cases, Is not critical
and many suitable types will perfoqm satisfactorily. The FET
is a low-noise, high gain device with a multitude of uses,
the dual gate being of particular use in mixers and other
applications.

085934 0422 1977 178 x 11 mm 112 pages

MINI-MATRIX BOARD PROJECTS BP99
£2.50 R. A. Penfold
Although there are obviously limitations to the amount of
circuitry that can be accommodated on a small circuit board,
the versatility of modern components is such that It is
possible to design a wide range of projects that can be easily
built using just a handful of components including the
stripboard.

This book does just that, in providing a selection of 20
useful and interesting circuits, all that can be built on a
mini-matrix board which is just 24 holes by 10 copper. strips
in size.

085934 074 0 1982 178x 111 mm 112 pages

MULTI-CIRCUIT BOARD PROJECTS BPI03
£1.95 R. A. Penfold

Contains information that allows the

Pt ha W readcr to build 21 fairly simple

electronic projects, all of which may
be constructed on the same cially
designed printed circuit board. Further-
more, wherever possible, the same
components have been used in each
design so that with a retatively small
number of components and hence low
cost, it is posable to make any one
of the projects or by reusing the
components and PCB, all of the pro-
jects.

0859340783 1982 178 x 111 mm 128 pages

2.4 SUBJECT SPECIFIC
See also book numbers 220, 222, 226, BP29, BP74, BP90,
BP105, BP122, BP123, BPi 24, BP130, BP13 1, BP171,
BP173, BP174, BP182, BP18S, BP136,
BP245, BP247, and BP253

REMOTE CONTROL HANDBOOK BP240
£3.95 O. Bishop
Replaces our original book BP73 and is aimed at the elec-
tronics enthusiast who wishes to experiment with remote
control in its many aspects and forms.

085934 185 2 1988 178x 111 mm 240 pages

ELECTRONIC CIRCUITS FOR THE COMPUTER  BP180
CONTROL OF MODEL RAILWAYS

£2.95 R. A. Penfold
Shows the reader practical ways of using a number of the more
popular micros for controlling, running and adding effects to
model railways.

085934 1542 1987 178x 111 mm 96 pages

ELECTRONIC CIRCUITS FOR BP179
THE COMPUTER CONTROL OF ROBOTS
£2.95 R. A. Penfold

Provides information and circuits on computer control of
elecric motors (including stepper types), plus a range of
useful sensors including visible light, infra-red, and ultrasonic

types.
085934 1534 1985 178x 111 mm 96 pages

. Ei‘E’(s.'l‘ RONIC SCIENCE PROJECTS BP104
£2.

0. Bishop
These projects range in complexity from a sr.sle colour
temperature meter to an infra-red laser. There ¢ novelties
such as an el ic clock regulated b: spring,
and an osilloscope with solid-state display. There are scien-
tific measuring instruments such as & pet meter and an
electrocardiometer. All projects have a strong scientific
flavour. The way they work, and how to build and use them
are fully explained,
0859340791 . 1982 178 x 111 mm 144 pages

MODEL RAILWAY PROJECTS BP9S
£1.95 R. A. Penfoid
Provides a number of useful but reasonably simple projects
for the model railway enthusiast to build, based on in-
ive and easily obtainabl P ts.

"The projects covered include such things as controllers.
ugnal and sound effects units, and to hLelp simplify construc-
tion, stipboard layouts aze provided for each project.
0859340708 1981 178x 111 mm 112 pager

ELECTRONICS SIMPLIFIED BP92
—CRYSTAL SET CONSTRUCTION
£1.75 F. A. Wilson

Especially written for those who wish to partlcipate in the in-
tricacies of electronics more through practical construction
than by theorctical study. It is designed for all ages upwards
from the day onecan read intelligently and handle simple tools.
085934 0678 1982 178 x 111 mm 80 pages

R. A. Penfold
Mains power supplies are an essential part
of many electronic projects.
his book gives a mumber of power
supply designs, including simple un-
stabilised types, fixed-voltage regulated
types, and vanable-voltage stabilised
designs, the latter being primarily
intended for wse as bench supplies for
the electronics workshop. The designs
provided are all [ow-voltage types for
semi~conductor circuits.

The book should also help the reader
to design his own power supplies.

There are other types of power supply
apart from the mains to low voltage type and a number of
these are dealt with in the final chapter, including a cassette
power suprly, ni<cad battery charger, voltage step-up circuit
and a simple ipverter.

0900162 96 1 1980 178 x 111 mm 96 pages

POWER SUPPLY PROJECTS BP76
£250

F.G. Rayer
Covers many of the possible applications of timer clrcuits and
should fulfil a wide range of interests. Some of the more com-
plicated timer and clock circuits are made up from a naumber
of simpler circuits which the author deals with indivicually.
He then goes on to show how these may be combined to-
gether in various ways to make some quite sophisticated
projects.
Also Included are a number of specialist timer projects such
as, car windscreen wiper delay unit, darkzoom timer, metro-

ELECTRONIC TIMER PROJECTS BP93
£1.95

nome, etc.
085934 068 6 1981 178 x 111 mm 96 pages

MORE ADVANCED POWER SUPPLY PROJECTS  BP192
£2.95 R. A. Penfold
Covers more advanced topics than those dealt with in the
original book BP76 and also covers developments since the
original book was written.

ncludes designs and circuitry for precision supplies,
switch mode power supplies and computer controlled
supplies as well as a number of miscellaneous circuits.
085934 166 6 1988 178 x 111 mm 96 pages

TEST EQUIPMENT CONSTRUCTION BP248
£295 . R A. Penfold
Shows you how to build a wide range of ample test equip-
ment that will be useful in the pursuance of your hobby
after you have had the enjoyment of constructing it.

085934 1933 1988 178 x 111 mm 96 pages

MORE ADVANCED TEST EQUIPMENT RP249
CONSTRUCTION
£2.95 R. A. Penfold

Follows on from book BP248 with constructional details of
more advanced projects that will help you with your hobby.

0859341941 1989 178 x 111 mm 96 pages
ELECTRONIC GAMES © BP69
£1.75 R. A. Penfold

Contains a number of interesungr electronic ganies projects
using modern integrated circuits. The text Is divided into two
scctions. the first dealing with simple games and the latter
dealing with more complex circuits thus making the book
ideal for both beginner and more advanced enthusiast alike.
0900162 902 1980 178x 111 mm 9% pages

ELECTRONIC SECURITY DEVICES P56
£2.50 R. A. Penfold
This book, besides including both simple and more sophis-
ticated burglar alarm circuits using light, Infra-red and ultra-
sonics, also includes many other types of circuit as well, such
as gas and smoke detectors, flood alarms, doorphone and baby
alarms. etc.

090016275 7 1979 178x 111 mm 112 pages

MORE ADVANCED ELECTRONIC BP1950
SECURITY PROJECTS
£2.95 R A. Penfold

Contains & number of more up-to-date and sophisticated
projects, complete with PCB or stripboard layout, than our
original book number BP56.

overs:- Opto alarms including pyro-sensor, infra-red and
fibre-optic loop types. A computer d system showing how
a home micro fitted with a user port can form the basis of a
sophisticated alarm and monitoring system. Various alarms
using mercury switches, magnetic dependent resistors,
doppler shift and capacity effect on an RF oscillator etc.
085934 164 X 1988 178x 111 mm 112 pages

PROJECTS IN OPTO-ELECTRONICS BP4S
£1.95 R. A. Penfold
Although many people tend to take opto-electronic devices
and clrcuits for granted, it is hoped that this book will show
even the most experienced reader that they can be used in a
surprisingly wide range of applications.

The purpose of this book is to describe a number of
projects which may be of interest t0 all electronics enthusi-
asts. Included are sunﬁle circuits using ordinary light emitting
diodes (LEDs) as well as more sophisticated designs such as
infra-red transmitters and detectors, modulated light trans-
mission and also photographic projects, etc.

085934 049 X 1978 178 x 111 mm 112 pages

MODERN OPTO DEVICE PROJECTS BP194
£2.95

R. A. Penfold

Provides a number of dircuits using more ~ Modem Opto

modern devices than book mumber DevicePreiects

BP4S, -
Includes designs for:- simple fibre

optic audio link; equivalent circuit for \

RS232C type data transmission and

reception; light pen for BBC, Atari,

Commodore and Amstrad computers;

presence detector; broken beam detec-

tor; infra red reflected light sensor; LED

stroboscope; etc. PCB layouts are

included tor more critical designs.

085934 168 2 1987 178 x 111 mm 96 pages

SOLID STATE NOVELTY PROJECTS 219
£0.85 M. B Babani
The reader is shown how to build a number of different
novelty projects using ICs and transistors. Included are the
“Optomin’, a musical instrument that Is played by reflecting
a t beam with your hand, water warbler for pot plants,
musical tone generator, LEDs and ladders game, touch switch,
electronic roulette wheel, etc.

0900162600 1976 178 x 111 mm 96 pages

PRACTICAL ELECTRONIC BP117
BUILDING BLOCKS -BOOK 1 £1.95
PRACTICAL ELECTRONIC .BP118
BUILDING BLOCKS-BOOK 2 £1.95
R. A. Penfold

Virtually any electronic circuit will be
found to consist of & number of distinct
stages when analysed. Some circuits in-
cvitably have unusual stages usung
specialised circuitry, but in most cases
arcuits are built up from electronic
building blocks of standard types. These
books are designed to aid electronic
enthusiasts who like to experiment with
circuits and produce their own projects,
rather than simply following published
project designs. The circuits for a number
of building blocks are included in each
book, and component values and type
numbers are provided in each case. Where relevant,
details of how to change the parame tets of each circuit (voitage
gain of amplifiers, cut-off frequencies of filters, etc.) are
given so that they can be ecasily modified to suit individual
requirements. No difficult mathematics is Involved.
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BOOKS

DATA - VOLUME 1

Part One of transistor compendium covering
A-BUY giving comprehensive technical data
and drawings. Over 700 pages.

ORDER CODE =~ BK/DAT1 PRICE - £9.99

DATA - VOLUME 2

Part Two of transistor compendium covering
€~z giving comprehensive technical data
and drawings. Over 1100 pages.

’

ORDER CODE - BK/DAT2 PRICE - ElO.75

DATA - VOLUME 3

Volume Three of transistor compendium cov-
ering 2N21-2N6735 giving comprehensive
technical data and drawings. Over 750
pages.

ORDER CODE - BK/DAT3 PRICE - £10.20

DATA. - VOLUME 4

Part Pour of transistor compenditum
covering 2Sa, 2SB, 2SC, 28D, 2SJ, 25K, 3N,
3asJ, 3sK, 4000, giving comprehensive
technical data and drawings. Over 1200
pages.

ORDER CODE =~ BK/DAT4 PRICE - E13.50

TO ORDER ALL FODUR ABOVE VOLUMES QUOTE -
ORDER CODE - BK/DAT1-4 PRICE - £42.00

TRANSISTORS - A-Z

An equivalent book with short form tech-
nical data covering transistors A to 2.

Provides ratings, characteristics, case
dravings, pin outs and selection tables.
Over 300 pages.

ORDER CODE - BK/T/AZ PRICE ~ £6.90

TRANSISTORS - 2N-3N

An equivalent bc;ok with short form tech=-
nical data covering transistors with
prefixes 2N, 2SA, 28B, 2SD, 28K, 3N, etc.

Provides ratings, characteristics, case
drawvings, pin outs, etc. Over 400 pages.

ORDER CODE - BK/T/2N PRICE - E7.00

TO ORDER BOTH ABOVE VOLUMES QUOTE -
ORDER CODE - BK/T/AZ+2N PRICE - £13.00

DIODES — VOLUME 1

This volume covers devices from A to ZZY.
Provides ratings, characteristics, case
drawings, lead information and selection

tables. 670 pages.

ORDER CODE - BK/Dl PRICE - ELO.75

DIODES - VOLUME 2

This volume covers devices from 1N21 to
44983.

Provides ratings, characteristics, case
drawings, etc. 526 pages.

ORDER. CODE - BK/D2 PRICE - ElO.65

TO ORDER BOTH ABOVE VOLUMES QUOTE -
ORDER CODE - BK/D1+2 PRICE - £20.60

IC - LIN - VOLDNME 1

Linear operational amplifiers, data and
comparison tables for integrated op amps
and comparators. Over 400 pages.

ORDER CODE - BK/LINL PRICE -~ £6.95

IC - LIN - VOLUME 2

Linear voltage stabilizers, data and
compacrison tables for integrated
adjustable and non-adjustable voltage
regulators. Over 350 pages.

ORDER CODE - BK/LIN2 PRICE - E6.99

TC ORDER BOTH ABOVE VOLUMES QUOTE -
ORDER CODE - BK/LIN1+2 PRICE - £13.00

1C - c-MoS
C-MOS ICs data and eomparisons. A5 format.
300 pages.

ORDER CODE - BK/CMOS - PRICE - EB8.95

TRANSISTOR SELECTOR GUIDE
.£4.95

I¢ - TTL

TTL digital data and equivalent book
including 340 connection drawings, 21 case
outline drawings. Over 500 pages.

ORDER CODE - BK/TTL PRICE - E19.50

THYRISTORS

Data dictionary and comparison talbe for
Thyristors, Tetrodes, Trigger Diodes,
Triacs, Unijunction Transistors and
Programmable UJTs. Covers A to 2.

Provides ratings, characteristics, case
drawings and selection tables. 496 pages.

ORDER CODE - BK/TH PRICE - £10.45

1. DATA & REFERENCE

1.1 SELECTOR GUIDES

BP234
J.C. J. van de Ven
Pre ed using the latest computer-
techniques, from s vast database
of electronic component specifica-
tions, this unique guide offers a range
of selection tables compiled so as to
be of maximum use to all electronics
engineers, designers and hobbyists.
SECTION |: Serves as a detailed
covering
markings, codings and slzndaxds a
well as explaining the symbols used
and how the tables are arranged.
ECTION 2: Tabulates in alpua-
numeric sequence the comprehensive
specifications of over 1400 JED! JIS, PRO-ELECTRON
and brand specific designated devic
SECTIO rTabulzles the devices in a similar fashion to the
revious secuon but this time they are arranged by case type.
g CTION 4: Conxiders particular limits to the electrical
parameters when compiling the tables and it is sub-divided
as follows:-
(1) Darlington transistors
{2) Devices that can handle voltages upwards of 300V
(3) Devices that can handle currents upwards of SA
{4) Devices that can handle powers upwards of 5W
(5) Radio frequency devices that operate upwards of 30MHz
(6) FETs
SECTION 5: Ilustrates package outlines and leadouts.
SECTION 6: Conmts of a SMD (surface mounting device)
markings conversion lis
0859341798 1987 178 x 130 mm 192 pages

POWER SELECTOR GUIDE BP235
£4.95 1. C. J. van de Ven
Similar in style and presentation to BP234 but covers Power
devices, including Diodes, Thyristors, Tracs, FET's and
Power transistors etc,

085934 1801 1987 178 x 130 mm 160 pages

DlGlTAL IC SELECTOR GUIDE-PART 1 BP236
4.95 J.C.J.van d. Ven

Sull in preparation but will be similar in style and presentation

to BP234 and BP235.

085934 181 X 1987 178 x 130 mm 160 pager

DIGITAL IC SELECTOR GUIDE-PART 2 BP237
£4.95 J.C. ). van de Ven
Still in preparation but will be sirrular in style and presentation
to BP234 and BP23s.

085934 1828 1987 178 x 130 mm 160 pages

LINEAR IC SELECTOR GUIDE BP238
£4.95 J.C.J.vande Ven
Still in preparation but will be similar in style and presentation
to BP234 and BP235.

085934183 6 1987 178 x 130 mm 160 peges

1.2 EQUIVALENTS

DIGITAL IC EQUIVALENTS BP140
AND PIN CONNECTIONS

£5.95 AMichaels
Shows equival -and pin i of s poxuhx user-
orientated selection of Eutopean, American and Japanese

digital ICs Also includes details of packaging, families, func-
tions, manufacturer and country of origin.
085934 1151 1985 264 x 195 mm 220 pages

LINEAR IC EQUIVALENTS BP141
AND PIN CONNECTIONS

£5.95 A. Michaels
Shows ! of a popular user-

orientated selecuon of %:xopea.n American and Japanese
linear ICs. Also includes details of functions, manufacturer,
and country of origin.

085934 116 X 1985 264 x 195 mm 256 pages

INTERNATIONAL TRANSISTOR BP8S
EQUIVALENTS GUIDE
£350 A. Michaels

Helps the reader to find possible substitutes for a popular
user-oricntated selection of European, American and
Japanese transistors. Also shows material type, polarity,
manufacturer and use,

085934 060 0 1981 178 x 111 mm 320 pages

INTERNATIONAL DIODE - BP108
EQUIVALENTS GUIDE
£2.25 A. Michaels

Helps the use: in finding possible sub-
stitutes for a large user-orientated
selection of the many different types of
semiconductor diodes that are available.
Besides simple rectifier diodes, aiso
included are zener diodes, LEDs, diacs,
triacs, thyristors, OCls, photo and
display diodes. Also wherever possible,
‘material type, function of type of diode,
and country of origin are shown.

085934 d&] X 1982 178x 111 mm 144 pages

1.3 GENERAL
See also book numbers 160, BP251 and BP2SS

ELECTRONIC HOBBYISTS HANDBOOK BP233
£4.95 R. A. Penfold
Mr. R. A. Penfold has used his vast knowledge of hobby
electronics to provide a useful collection of data for the:
amaleux electronics enthusiast, in a single source where it can
ulckly and casily located. It includes a great deal of data
hely topics of interest, such as colour codes, integrated
:unm pinouts, transistor leadout diagrams and data, basic
circuit building blocks, etc. Some knowledge of electronics
may be needed in ordes to make use of the information, but,
in most cases, the reader is not simply provided with raw
data, and where appropriate background information and
explanatory notes are provided.
085934178 X 1987 264 x 195 mm 96 pages

HOW TO IDENTIFY UNMARKED ICs BP101
£0.95 K. H. Recorr
Shows the reader how, with just a test-meter, to go about re-
cording the particular signature of an unmarked IC-which
should enable the IC to then be identified with reference to
manufacturers’ or "other data. By now you are probably
wondering what an IC dgnature is. It is a speciatly plotted
chart produced by measuring the resistances between all ter-
minal pairs of an IC. Originally published as an article in
Rﬂdiogbctron'tx. one of the leading magazimes in the U.S.A.
085934076 7 1982 Chart

RADIO AND ELECTRONIC BP7
COI.DUR CODES AND DATA CHART

B. B. Babani
Coveu many colour oodes in use throughout the world, for
most radio and electronic components. Includes resistors,
capacﬂon, wansformers, field coils, fuses, battery leads,

3>e ets, etc.
85934 006 6 1971 Chart

CHART OF RADIO, ELECTRONIC, BP27
SEMIOONDUCTOR AND LOGIC SYMBOLS
£0.95 M. H. Babani

Iustrates the common and many of the notso-common, radio,
electronic, semiconductor and logic symbols that are used in
books, magazines and mstruction manuals, etc., m most
countries throughout the world.

085934 029 3 1975 Chart
RESISTOR SELECTION HANDBOOK . BP28
£0.60 B. B. Babani

Shows how to combine two preferred values of resistors to
obtain virtual'v any required value of resistance. Also includes
information - zbout fixed resistors, standard ranges, colour
codes and markings, power ratings and resistor calculations.
0385934 031 7 1976 168x 113 mm 48 pages

2. CIRCUITS & CONSTRUCTIONAL PROJECTS

2.1 ABSOLUTE BEGINNERS
See also book numbers BP92, §P99 and BP110
BEGINNERS GUIDE TO BUILDING 227
ELECTRONIC PROJECTS :
£1.95 R. A. Penfold

Shows the complete beginnes how to tackie the practical side

of electronics, so that he or she can confidently build the elec-

tronic projects that are regularly featured In the popular

magazines and books. Also mcludes examples in the form of
simple projects that you can

09 16268 6 1977 l78x“l mm 112 pages

ELECTRONIC PROJECTS FOR BEGINNERS BP48
£1.95 . G. Rayer
Contains 8 wide range ofmny mxde projects (mcludmg some
that require no soldering) fc

Includes many actual and wiring layouu 10 nd
easy and successful consuucl.ton

0859340546 1978 178x 111 mm 128 pages

IC PROJECTS FOR BEGINNERS BP97
£1.95 F. G. Rayer
Offers a range of simple profects based around 8 number of
&opulax and inexpensive linear and digital integrated circuits.
t)\ moll pxo}ecl& complete layout and/or point- -to-point
u} s are mcluded to help simplify construction.
0£5 i34 07’4 1982 178x 111 mm 112 pages

30 SOLDERLESS BP107
BREADBOARD PROJECTS-BOOK 1
£2.25 R. A. Penfold

Each go ject, which is designed to be built on a "Verobloc™

breadboard, is presented in a similar fashion with a brief
circuit description, clrcuit disgram, component layout
disgram, components list and notes on construction and use
where necessary. Wherever possible, the components used are
common to uveral projects, hence with only a modest
number of 1t is possible
wlC%uVM in tum, every project shown Recommended by

eto
085934 082 1 1982 178 x 111 mm 160 pages

30 SOLDERLESS BP113
%ElzisADl()ARD PROJECTS-BOOK 2

R. A. Penfold
companion volume to Book 1
(BP107) and presented in exactly the
same style using “Verobloc™. However,
all the projects in this book are based on
CMOS logic integrated circuits, whereas
thase in the first book were all designed
using linear devices. The information
contained In Book 1 about identifying
components and using breadboards is
not repeated here so that it 1s suggested
that the absolute beginner start with the
first book.
Recommended by BICC-Vero.

085934 088 0 1983 178 x 111 mm 160 pages

22 GENERAL ASSORTED
See also book numbers BPI17 and BP118

POPULAR ELECTRONIC CIRCUITS -BOOK | BP80
£2.95 R. A. Penfold
Contains a wide range of circuits which are accompanied by a
short text giving a bricf introduction, circuit description and
any special notes on construction and sctting-up that may be

necessary.
0859340554 1980 178 x 11 mm 160 pages

POPULAR ELECTRONIC CIRCUITS-BOOK 2 BP98
£2.25 R. A. Penfold
Again, provides a wide range of designs for electronic
enthusiasts who are capable of producing working projects
from Jun a qrcuit dugrzm without the aid of detailed
, where relevant, any
special setting-up procedures are described.
085934 073 2 1982 178 x 111 mm 160 pages




BOXES 7

U.n.rd ALL-ALUMINIUM
ALUMINIUM BOXES

BLACK LEATHER-CRAIN P.¥.C. COVERED ALUMINIUM

ONT

WIDTH DEPTH REIGHT WIDTH DEPTH WEIGHT ORDER CODE PRICE  19° RACK CASES
INCHES RILLIMETRES |
Supecb quslity cack cudes - alroady wo hove found o teewendous demand for these wttcactive
MIDTH DEPTH REIGAT WIDTH DEPTR MEICHT ORDER CODE PRIce UPits.

INGHES RIEEEERTLES WE OFFER A GOOD RANGE OF SIZES AT YERY COMPETITIVE PRICES.

4B ol 40 s 5 34 G283 Eoty 7-piece construction with 3Imm aluminlum front panel.

0o iy 1o 133 103 gl L TG 280eld Top and bottom covers removable for easy access.

0 %= 20 e LY &t LD £350 Supplied as sepactate pagts for easy drilling, machining etc.
1.0 1t.0 o) ZBOINS '2HO) 51 Box/J26 E5-40  paueL DIMEHSIONS CASE DIMENSIONS  ORDER CODE PRICE
4.0 3.0 2.5 102 76 64  BOX/J3 £2.00 """gncug"c"’ ""”"l::_"::;’ pEEGHT

80 PROT (205K 1ESIuTE SUNIEOR/I)5 E2-4¢ ) ovo 1.75 16.75 6.0 1.375 DOX/Ul06  E14.15
20 §0  2esNauacgiRion 2 Ll B0 &5 1.75 16.75 9.0 1.375 Box/ul09  el5.75
2h013k23 * 2Fhe S 230K R1 00 ERRNEEE/ L2 £3.49 450 1.75 16.75 12.0  1.375 box/ull2  £17.50
S0 50 3fch Wiz BisS (R oL £ 0.0 3.5 16.75 6.0 3.125 nox/u206  E17.15
E50 "SToN T UrORN 20RRRRIcY 15 L] £3.70 5.0 3.5  16.75 9.0 3.125 DOX/U209  €19.20
8:0 “8EOR 307 2048 §204 W el -0 8 3.5 16.75 12.0  3.425 bpox/u212  £21.30
11zo, ‘6o, 3ol ¥2Hol il ERCR/0 20 £4-80 19,0 5.25 16.75 6.0 4.875 BOX/U306  £22.45
1.0 7.5 3.5 200 190 e AEa/o25 NG 5.25 16.75 9.0 4.875 DOX/U309  E24.85
17.0 7.5 3.5 433 190 PORECR A SE E89 5.6 $.25 16.75 12.0 1.875 pox/u3l2  €27.15
6.0 4.0 4.0 133 102 102 ®sOX/3l0 £3-10 5.0 7.0 16.75 6.0 6.625 DOX/UM06  £27.00
6.0 6.0 4.0 153 153 102 BoX/31s £3-70 19,0 7.0 16.75 9.0  6.625 BsoR/Us0S  £29.80
6.0 9.0 4.0 153 230 102 box/J22 £4-80 150 7.0 16.75 12.0 6.625 BOX/U412  £32.58
8.0 7.0 a.0 204 178 102 sox/y23 £4.80

POl A a3 ZRAR LSS 8 LSS T2 ABS MULTIPURPOSE BOXES - STAMDARD ADS MULTIPURPOSE BOXES -~ MINIATURE
11.0 6.0 5.0 280 153 127  BOX/J333 £5.90

A vange of proleasional quality boxes. These minjature boxes age moulded in high

15.0 6.0 5.0 380 153 127  Box/J4s €7.10 high allty finish at a very Aimpact ABS to give mazimum strength. The
:::;i::zcnp“:‘. s 4 11ds are retained by (four self-tapping

8.0 11.0 5.0 204 280 127 B80OX/J44 £6.80 screvs.
Moulded in high Impact ABS to give maximum
1.0 11.0 5.0 280 280 127 5OX/J60 £8.70 oY otn. they are easily punched or They ace easily punched or drilled making
dcilled to produce a professional looking them idesl for use in the electrical ant
15.0 11.0 5.0 aso 280 127 BOX/JB83 €10.80 end-product . electronic industries as circuitry
enclosures or junction brxes. Also ideal
7.0 1o0.0 7.0 178 254 178 BOX/J49 EEB0) rinted clccuit boacd slots ace provided for the hobbyist looking for a

on this range except for MBG. professional finish to that project

10.0 10.0 7.0 254 254 178 BOX/J370 £9.60 requiring a small box. o
All the 1ids are rcetained by 4 or 6BA
Ny 100.@ R 433 123 178 eox/J119 ERBEED) :tlwnte:sunk posidrive screws into brass Colour available: Black
insects. S,
<
: Black.
PLAIN ALUNINIUM Colour svallable ack. a
— INRTERRNAL WALL PRICE
< DIMENSIONS THICKNESS ORDER CODE 1le 10¢
mem -
A B <
IRTERNAL PRICE
DINENSIONS ORDER CODE le 10+
e 72 45 22 1.5 BOX/T) 72p  67p
A ] €
107 53 1le 2.0 BOX/T4 e6p B2p
76 58 35 BOX/MD1 £l.24 ¢l.l8
95 71 35  pox/me2 £1.32 e1.26  APS ECONOMY BOXES
An economy range of ABS boxes where low
a8 .95 4] BOX/“F, ERED QN EIE50 cost is & priocity. Self-tapping screws
145 95 55 pOx/MBS £2.20 g2.05  °€° included.
WIDTIt DEPTH HEIGHT WIDTA DEPTR REIGAT ORDER CODE PRICE EESs, 75 =X gR 20N geakos
INCHES RILLIMETRES 207 122 717 BOX/MBA €4.96 £€4.80
2:0m 30 TRIS0 51 76 26 BOX/AS 850 213 142 57’  nox/mes £3.78  £3.63
2.0 4.0 1.0 51 102 26 BOX/AB 9
’ 7 % psu-2
2.0 5.0 1.0 51 . INTERNAL PRICE
Hef 25 R /810 BL 10 ABS box, two-patrt houalng, ideal for maina DIMENSIONS COLOUR ORDER CODE 1+ 10+
3.0 4.0 1.0 76 102 26 A 1 to lov voltage pover supplies. Mains input Ll
Rar 7 gL cable will be securely clamped when fitted L ¥ D
2.0 3.0 1.5 s 76 R through the slot in the bace, the latter
L e RECX7AS £1:05 feing held in place by four self-tepping 50 70 28 Black DpOX/IE2 72 65
3.0 4.5 .5 screvs. An internal divider is provided
2 2 dha = AR GOae for tranaformer/slectronica isolation. The 116 78 33 Dlack POX/IR4D 9p  90p
1 he box 1§ h d
3.0 5145 | 188 76 140 38 BOX/A25 £1.50 ;;‘:::;‘n;?pean"c- of the box is enhance 116 78 33 White DOX/IEAW 99p 9lp
2.0 4.0 2.0 51 102 51 BOX/A16 €l.20 e (6 10 B.4.1/2°x1.2.3/8"xW.2.1/4° 150 85 45 Black DOX/1E] £1.25 E1.05
4.0 4. .
o 2.0 102 102 51 BOX/A32 £1.55 lour available: Black STICK-ON PEET
4.0 6.0 2.0 102 153 51 BOX/A48 E1.80 ORDER CODE Grey moulded flexible feet with a strong
oo 5.0 1% 76 127 7 BOK/ATS o g B8OX/PSU-2 pressure sensitive adhesvie backing.
4.0 6.0 3.0 102 153 76  Box/a72 £2.25 4o Jos,
5.0 7.0 3.0 127 178 76  BOX/A105 ez-70f AABESELLRNEIL2CRRELIES
SIZE (mw) HEIGHT ORDER CODE PRICE
4.0 10.0 3.0 102 254 76 BOX/A120 E£}.20 134 10+
12.7 x 12.7 5.6 BOX/FEET/S01 lap 12p
5.0 6.75 4.0 127 17 102 BOX/A140 €3.25

20.6 x 20.6 7.5 BOX/FEET/SO2 16p lap

ALL PRICES NOW INCLUDE 15% V.A.T.
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CABLES & WIRES

EQUIPMENT WIRE
SINGLE STRAND 1/0.6am (0.28mm>)

Tinned 0.6mm conductor covered by 0.3mm
wall thickness P.V.C.

Overall diameger 1.2mm
Rating e 1KV r.m.s. 1.8A € 70°C
Colours available Black, Blue, Brown,
Green, Grey, Orange,
Pink, Red, white,

Violet, Yellow.

ORDER CODE
CBL/EW]1/COLOUR REQ'D
PER MTR. PER 100 MTR. REEL

PRICE - 5p £2.65

STRANDED 7/0.2mm (0.22ml2)

Tinned stranded conductor covered by 0.3mm
wall thickness P.V.C.

Overall diameter 1.2n0m
Rating 1KV r.m.s. 1.4A @ 70°C
Colours available Black, Blues Brown,
Green, Grey. Orange,
Pink, Red, violet,

White, Yellow.

ORDER CODE
CBL/EW7/COLOUR REQ'D

PER MTR. PER 100 MTR. REEL

PRICE - 6p E3.00

PLEXIBLE MAINS CABLE

2-CORE

O.Smm2 (3A) ROUND

Brown and Blue P.V.C. insulated 16/0.2mm
plain copper stranded conductors moulded

into a round P.V.C. outer sheath.

Diameter Approx. 5.4mm nominal
Harmonised type HO3W-F to BS6500

Colours available White, Black.

ORDER CODE
CBL/MC1/COLOUR REQ‘D

PER MTR. PER 100 MTR. REEL
PRICE - 14p £10.50

0.75mm2 (6A) ROUND

Brown and Blue P.V.C. insulated 24/0.2mm
plain copper stranded conductors moulded
into substantial P.V.C. outer sheath.

Dlameter Approx. 6.5mam nominal
Harmonised type HO5VV-F to BS6500
Ref. 3182Y

Colours available White, Black, Orange.

ORDER CODE
CBL/MC3/COLOUR REQ'D

PER MTR. PER 100 MTR. REEL
PRICE - 2lp £16.50

3-CORE
0.5am {3A) ROUND

Brown, Blue and Green/Yellow P.V.C.
insulated 16/0.2mm plain copper stranded
conductors wmoulded into a round P.V.C.
outer sheath.

Overall dlameter Approx. 5.8mm nominal
Harmonised type HO3VV-F to BS6500
Ref. 2183Y

Colours available White, Black. Orange.

ORDER CODE
CBL/MC4/COLOUR REQ'D

PER MTR. PER 100 MTR. REEL

PRICE - 20p £17.00

0.75am (6A) ROUND

‘Brown, Blue and Green/Yellow P.V.C.
insulated 24/0.2mm plain copper stranded
conductors moulded into a substantial
P.V.C. outer sheath.

Diameter Approx. 6.6mm nominal
Harmonised type HO5VV-F to BS6500
Ref. 3183Y

Colours available white, Black, Orange.

Cauimcs/co —
CBL/MC5/COLOUR REQ'D

PER MTR. PER 100 MTR. REEL
PRICE - 30p £22.50

1.5mm (15A) ROUND

Brown, Blue and Green/Yellow P.V.C.
insulated 30/0.25mm tinned copper stranded
conductors moulded into a substantial
P.¥.C. outer sheath.

Diameter Approx. 9.8mm nominal
Harmonised type HOSVV-F to BS6500
Ref. 3183Y

Colours available Black, White.

Cat/mcryco —
CBL/MC7/COLOUR REQ'D
PER MTR. PER 100 MTR. REEL

PRICE - 46p £35.00

SURFPACE WIRING CABLE (TWIN & EARTH)

SIZE  ORDER cope CER  PER 50 WTR.

MTR. REEL
1.0mn” CBL/TEL 29p  £11.95
1.5mm? CBL/TE2 39  £15.20
2.50m%  CBL/TE3 s0p  £21.00
6.0mm’ CBL/TE6 €1.55  £33.00

HI-FI LOUDSPEAKER CABLE — LIGHTWEIGHT

A flexible twin cable with ‘'figure 8°
shape.

Ideal for loudspeakers, bells, etc.

Stranded core twin 13/0.2mm P.V.C. covered
with polarity line for identification.

Overall dimensions 4 x 2om
Max. curtent 104
Colours avallable White, Grey, 8lagk.

ORDER CODE 8
CBL/TF8/COLOUR REQ'D
PER MTR. PER 100 MTR. PER 1000 MTR.

PRICE - 8p £6.40 £58.50

HI-FI LOUDSPEAKER CABLE - BIGEH QUALXTY

A flexible twin cable with ‘figure 8%
shape.

This cable will handle upto 15A € 60V
r.m.s. (170v peak) making it suitable for
amplifiers upto 500W output.

Stranded core twin 42/0.2mm copper P.V.C.
covered with polarity line for
identification.

Overall dimensions 6 x 3mm
Max. current 154

Colour available White.

ORDER CODE —— 8
CBL/TP8/42
PER MTR, PER 100 MTR.
REEL
PRICE - 28p £25.00

CO-AXIAL CABLES
750hm LOW LOSS UHF TV DOWNLEAD

1/1.0mm solid copper conductor with
heavily bralded copper screening.

Air spaced polythene insulation.

Overall diameter 6.5mm
Colours available White, Brown.
ORDER CODE

'L.=
CBL/CAX/75/COLOUR REQ'D -

PER 100 MTR.
1+ 10+ REEL

PRICE PER METRE - 22p 20p  £17.50

50ohm RF CABLE - RG58 (CB)

7/0.3mm slid copper conductor, heavily
bralded copper screening with solid
polythene insulation.

Overall diameter Smm

Colour available Black.

ORDER CODE e ———
CBL/CAX/50
PER 100 MTR.
1+ 10+ REEL

PRICE PER METRE - 20p 18p £15.00

ALL PRICES NOW INCLUDE 15% V.A.T.

TELEPHONE CABLE

4-CORE

Contains four solid tinned annealed copper
conductors each 0.5mm diameter insulated
with P.v.C.

Insulation colours Blue/white
white/Blue
Orange/wWhite
. White/Orange
Overal insulation White P.V.C.
Nominal conductor area 0.2mn?
Max. working voltage 8ov
Max. current per core 0.25A
Overall diameter 3.6mm
ORDER CODE
CBL/TEL/4
PER MTR. PER 100 MTR.
REEL
PRICE - 15p E12.00

INDIVIDUALLY SCREENED CABLES
2-CORE
Twin ‘figure 8' 2 x 13/0.1mm

Overall dimensions -.5.5mm x 2.5mm
Colour available - Grey.

il _Eeae————
CBL/ISC/2

1+ 10+
PRICE PER METRE - 15p 12p

MICROPHONE CABLES

SINGLE

Single 7/0.1lmm. Overall diameter 3mm.
Colour available - Grey.

ORDER CODE
CBL/MIC/1 [
PER MTR. PER 100 MTR.
REEL
PRICE - 10p £8.50

EXTRA FLEXIBLE - HEAVY DUTY
Heavy duty - noiseless cable.

Neoprene govered ‘Oxygen Free Copper'
core.

Stranded core 20/0.1mm
Overall diameter 6€.5mm.
Colour available - Black.

ORDER CODE (:_:;u @
CBL/NIC/OF
PER MTR. PER 100 MTR.
REEL
PRICE -~  95p £75.50

JUST ARRIVED
SATELLITE CABLE

RG6 [CT100}. Sem: air-spaced 7501 1/1.0mm
conductor. Coppar braid and aluminium foil screens
6.5mm OD. Black.

PRICE - 50p PER METRE
£€28.50 PER 100 METRE REEL

SATELLITE CONNECTORS - F - TYPE
QUICK CONNECT TWIST-ON TYPE:
FOR RG58 CABLE - 25p EACH

FOR RG6 CABLE - 35p EACH
SLDERLESS CRIMP STYLE:

FOR RG58 CABLE ~ 20p EACH
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CAR ACCESSORIES L2RERASURREY CAR EQUALIZER/BOOSTER - 60W

ll)fC'.'ttg D-C;e:daPtOf- Plugs into car cigar Slimline 10-band equalizer/booster with
ighter soc . 60w total output power. Built-in 3.5mm

IMMERSION BEATER
stereo headphone socket. Twin 5 LED power

Outputs 3, 4.5, 6, 7.5, 9, 12V &€ B800mA.

A very handy travelling immersion heater ézr‘:iiol frdncabeces Prenk)/Ee s fader
;:r L‘b‘ouing water, soup, etc. Plugs Has universal output spider plug, also 9V I
rect into car ci . : :
e Y gar lighter socket t::?;.::{y snap and polarity reversing Mounting hardware included.
Power: 12v d.c. 120W. vy’
Lead length: 1lm. ORDER CODE SPECIFICATION
CAR/ PSI
ORDER CODE eI Output power 30W per channel
CAR/IH PRICE - £2.75 Frequency response 20-21000Hz
R Input impedance 23chm
PRICE - £2.50 Ja Control frequencies 30, 60, 120, 250.
- POWER EXTENSION LEAD 500, 1k, 2k, 4k,
8k, 16kHz
Adaptor lead to project cigar lighter-type Control range 12dB boost or cut
CAR AERIAL CONNECTORS socket to a distance of 2 metres. Output impedance 4-8ohm
Power 12-14¥ d.c. negative earth
Max. current: 5A. Dimensions 149 x 120 x 28mm
ILLUSTRATION DESCRIPTION
1o 1 A 5A fuse is built into the plug. ORDER CODE
CAR/EB1
R
SKELETON PLUG - Fits the g,ﬁi‘;,_?“ PRICE - £29.99
”@5 aerial sockets of most car l4p
CON/CAR/ASP EECEEER I Lexs
PRICE - £2.20 €2.00 " CAR EQUALIZER/BOOSTER - 120W
PLASTIC PLUG - Similar to i
X the Skeleton Plug but with High pover stereo equalizer/booster. Twin
’_g ' plastic body and screw-on cap. 35p 85W DOOR/SHELF SPEAKERS 5-band graphic egualizer, fader control
Solderless connections. B009G ATS430 for front/rear speakers and twin 10-LED
CON/CAR/AP - ower 4indicat o
/ /ASE CONCTE el alie HEE Lo Hi-fi qualty 3-way co-axial flush mounting speaker system Urique i’e:el from :‘ror:tEtlenputs P g o b oo
design gunmetal and black grill, BOW max, power handiing per speaker. e
LINE SOCKET - with plastic mzm':"gyp;’a:g;n“ 220:;:; Mounting hardware included.
:m body and sclderless screw Speaker size . . .. 4" wooer, 1%" mid, !"rwoe:?; .
terminals for easy connection. 38p bt B 0 =
l1deal for extending a car Mounthglder®y .. o/
CON/CAR/ALS aerial lead. Output power 120W per channei
. Frequency response 30-20000Hz
Input level 300mv (low) 2.5v (high)
LINE COUPLER - for simply Input impedance S50ohm
SENSESEME ioining two car aerial plugs. 66p Output impedance 4-8ohm
Power 12-14¥ d.c.
CON/CAR/LC Dimensions 150 x 45 x 13S5mm
CHASSIS SOCKET - to suit above ORDER CODE
CAR/EB2

car plugs. As fitted to many

car radios. 24p
Panel cut-out: 12.7mm.

Fixing centres: 20mm x 6BA clear.

PRICE - £33.50

POWER AMPLIFIER

High power stereo in-car amplifier, 2 x
75W stereo or 150W mono (switchable).
Input selector switch permits connections
to normal and high power car stereo
players. Power will ON/OFF automatically
from remote connection to car stereo power
lead. Input sensitivity selector.

Supplied complete with fitting instructions.

19.50 L Sasday ORDER CODE
E 2 x 150W POWER AMPLIFIER CAR/PA

B005K KB907
BOOTA  STEREO CROSSOVER NETWORK  YN1004 £99 .09 L e
high in- 2%
200W per channsl slereo in-car crossover network for more ¢20'3v m”“‘]:lfn’c’é’.';:ﬂnmm.w from low leve!
wp:‘i:g::a‘:s;;:r lmf ‘ﬁg C:;P"e' passpnaieciven .y o sources or speakar oufputs Irom o car radio cassetie. Fwot
3 b uned within an #asy 1o mount black plastic e Mbit gain contiol
housing. Connections to amp by fying lead. Connections to speakers short circurt and overheat proteclion. Low input g

by spring lerminals. ~ ,
utput 18 i iae e aiaanaeee x 150W max
Tree ... .. 2x3way B 120W mono
foer e, . 200W stereo Output Impedancs . . . .
Crossover frequencies and SkMz. 6dB/oct (0 s )
lemDod!lnce coonea® ] Power .. 11-16Vdc
Dims . . 186 x 65 x 250mm

TWEETERS

S0W DOOR SPEAKERS
80098 RTS510
High quality dual cone, door mounting speakers Unique
o unreotal ona Back gl SO rax powe! handig LOUDSPEAKERS
por speaker,
Maximum power . . .. PIEZO CERARMIC TWEETERS - MOTOROLA
Frequency response .
Speaksr size . . 2° a4 5" WIDE DISPERSION HORN
impedance . . 3
i Size cee -
£39.99 b e u;- nce . 1000 onms £ 1kH:z
5 Pover noeinal .18y

Power maximum . .. 35V
freguency cespon . 3xHz-30KHZ
.. 9348

Output SPL

B00SD 120W SHELF SPEAKERS RTS40<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>