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AUTO-ELECTRONIC PRODUCTS

* KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
ELECTRONIC IGNITION

YOUR CAR

| AS GOOD AS IT COULD BE ?

* Is it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full ¢
even with a near flat battery. ¥
Is it ECONOMICAL or does it “'go off”
ignition performance deterioratesg
much more output and o

Has it PEA
wh

nging to bring the
Discharge eliminates contact

performance elther. Larger plug gaps can be used, even wet or
badly fouled plugs can be fired with this system.
TOTAL ENERGY DISCHARGE is a unique system and the most
powerful on the market - 3% times the power of inductive systems -
3% times the energy and 3 times the duration of ordinary capacitive
systems. These are the facts:
Performance at only 6 volts {max. supply 16 volts)
SPARK POWER — 140W, SPARK ENERGY — 36mJ
SPARK DURATION — 500pS, STORED ENERGY — 135mJ
LOADED OUTPUT VOLTAGE

S0pFload — 38kV, S50pF + 500k — 26kV
We challenge any manufacturer to publish better performance
figures. Before you buy any other make, ask for the facts, its
probably only an inductive system. But if an inductive system is
what you really want, we’ll still give you a good deal.
All ELECTRONIZE electronic ignitions feature:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, STATIC TIMING LIGHT and DESIGNED IN
RELIABILITY {14 years experience and a 3 year guarantee).
IN KIT FORM it provides a top performance system at less than half
the price of comparable ready built units.The kit includes: pre-drilled
fibreglass PCB, pre-wound and varnished ferrite transformer, high
quality 2uF discharge capacitor, case, easy to follow instructions,
solder and everything needed to build and fit to your car. All you
need is a soldering iron and a few basic tools.

Most NEW CARS already have electronic ignition. Update YOUR CAR

fill in the coupon and send to:

ELECTRONIZE
ELECTRONIC CAR ALARM

TEL TR '

HOW SAFE IS YOUR CAR ?

More and more cars are stolen each week and even a steering lock
seems little help. But a car thief will avoid a car that will cause him
trouble and attract attention. |f your car has a good alarm system —
well there are plenty of other cars to choose from.

LOOK AT THE PROTECTION AN ELECTRONIZE ALARM
CAN GIVE :

* MINIATURE KEY PLUG A miniature jack plug attaches to your key
ring and is coded to your particular alarm.

Yo 2025 INDIVIDUAL COMBINATIONS The key plug contains two
1% tolerance resistors, both must be the correct value and together
give 2025 different combinations.

* ATTRACTS MAXIMUM ATTENTION This alarm system not only
intermittently sounds the horn, but also flashes the headlight and
prevents the engine being started.

Y 60 SECOND ALARM PERIOD Once triggered the alarm will sound
for 60 seconds, unless cancelled by the key plug, before resetting
ready to be triggered again.

* 30 SECOND EXIT DELAY The system is armed by pressing a small
button on a dashboard mounted control panel. This starts a 30
second delay period during which the owner can open and close
doors without triggering the alarm.

* 10 SECOND ENTRY DELAY When a door is opened a 10 second
delay operates to allow the owner to disarm the system with the
coded key plug. Latching circuits are used and once triggered the
alarm can only be cancelled by the key plug.

Y LED. FUNCTION INDICATOR An LED is included in the
dashboard unit and indicates the systems operating state. The LED
lights continuously to show the system is armed and in the exit delay
condition. A flashing LED indicates that the alarm has been triggered
and is in the entry delay condition.

Y ACCESSORY LOOP - BONNET/BOOT SWITCH - IGNITION
TRIGGER These operate three separate circuits and will trigger the
alarm immediately, regardless of entry and exit delays.

Y SAFETY INTERLOCK The system cannot be armed by accident
when the engine is n{nning and the car is in motion.

* LOW SUPPLY CURRENT CMOS IC’'s and low power operational
amplifiers achieve a normal operating current of only 2.5 mA.

* IN KIT FORM It provides a high level of protection at a really low
cost. The kit includes everything needed, the case, fibreglass PCB,
random selection resistors to set the code and full set of components
etc. In fact everything down to the fast washer plus easy to follow
instructions.

Please send more information

ELECTRONIZE DESIGN Dept C: Magnus Rd - Wilnecote - Tamworth - B77 58Y - tel 0827 281000
-------------------------------------------

TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth)

D Assembled ready to fit £26:70 £19.95
D D.LY. parts kit £15-90 £14.95

TWIN OUTPUT for cars and motor cycles with dual ignition

£3645 £29.95
£2455 £22 95

Twin, Assembled ready to fit
[:] Twin, D.LY. parts kit
INDUCTIVE DISCHARGE (12 volt only)

(] Assembled ready to fit £1545 £12.75

Prices Include VAT £1-00 PP{UK) per Unit,

CAR ALARM (12 volt negative earth)

D Assembled ready to fit (Al wires and £3795
|:] D.LY. parts kit connectorsincl.) £24 95

| enclose cheque/postal order OR debit my Access/Visa card
e ANESUNEN RSN EE NN |
—_—

Name __ - -

Address __
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RAUDIO €L€

HENRY'S

COMPUTERS » COMMUNICATIONS © TEST EQUIPMENT e COMPONENTS

CTRONICS

VISITOR PHONE « OPEN 6 DAYS A WEEK © ALL PRICES INC VAT

THERMAL MATRIX
\ & LINE PRINTER

\ 2 W
COMPLETE WITH FULL £|29 e
HANDBOOK. 3 ROLLS PAPER 95 wr
£113.00 - VAT |UK posl efc £1 05) [List approx £187 )
15010 180LPM = Full 96 CH ASC !) 40 CPL » 280 Dots P/L
Aulo-underline » 50 Graphic Symbols » Back Space » Selt
Test » YU/HOR TABS » 7 x 10 Malrix ¢ 4.4” Wide Paper
Bidirectional » 220/240 v ACe Size Approx 9.8x28x 7.2
SUITABLE FOR: TANOY » BBS » ORIC « NASCOM « GEMIN{
ACORN=NEW BRAIN ¢ DRAGON= elc. atc.

{Your enquiries invited|.
fIntertace unit with leads £15 - state model].

DIGITAL MULTIMETERS

mwith case Jrotary switches|

<-Side button - case £2.95

K025Cm 13 range G.2A OC

2 meg ohm £23.50

K0305® 16 range IUA oC.

8 2 megohm £26.95

KD30C® 26 range 1A
AC/0C 20 meg ohm £29.50

KD55C @ 28 range 10A AC/0C 20 meg ohm £33.50

Metex 3000 m 30 range 10A AC/OC.

20 meg ohm

6010 - 28 range 10A AC/DC 20 meg ohm

7030 4- ASB010 high acc. 0.1% basle

KD615 m 16 range 104 OC 2 meg ptus

Hte tester

SIFAM 22008 21 range 2A AC/0C 20 meg

Bench Models

TM355 29 range LED 10A AC/0C 20 meg.

‘CHERRY'ADD-ON KEYPAD

A compacl 16 button keypad
suitable for use with cherry
keyboard 10 extend its funclions.
Supplied brand new with data.

A 4x 4 non-encoded single

Thandar
TM356 26 range LCO 10A AC/0C 20 meg.
Thandar |Replaces TM353)
TM351 28 range LCO 10A AC/0C 20 meg.

Thandar £120.
SIFAM 250024 rangelCD 2A AC/0C 20 meg. £79.95
ALSO IN STOCK Thurlby. Metrix and Beckman.

12" green display:
Compasite video:
280 characters-
Over 15 MHZ.B/W.
240VAC34w:

16 x 1% x J2%,
Alphanumeric and

Graphic display: Usually £89|V2T5 £99 95
ing
Price£69 95 {UK C/P &ins £2.05(

1.T.T. 2020

CABINET
Complete PROFES-
SIONAL Case
heautilully canslmclud

with cut out for one
‘CHERRAY keyboart. plus
ample room 1o house a COMPLETE SYSTEM and pawer
supply. Complete wilh fittings.|Case fop detachable|. Unif is
silver-grey in colour, Robust construction. Staping Iront
with side ventilation. Ideal for NASCOM. ACORN, TANGERINE
or your own system Size 18 x 15° x4 ftront siopes].

.| Total 36 ranges. Special Offer £12.50 J

AL/
— AT1020 18 range 20K/V. Deluxe pius Hte

mode keyboard . £5.95 U'l:n(?/;:r?e Prolessional serles inct. True Rms. efc.
IMETERS 65p)

SANYO DMZ' 1 2 H'GH CN;l}:ll; K/Valt range daulntlj:r.[I:,IJ: Dscul
RESOLUTION MONITOR

HM1028BZ 20K/ V 10A OC 22
range & cont. buzzer £13.50
TMK500 23 ranges J0K/ V.
124 OC pius cont. buzzer £23.95
NH56R 20K /V. 22 range pock et
B30A 26 range 30K/V. 10A AC/0C overload
protection. etc. £23.95
360TR 23 range 100K/ V. Large scate 10A
AC/DC plus Hie £39.95
AT2100 31range 100K/V deluxe. 12A
0c

£10.95

£33.50

tester £18.95
YN360TR 19 range 20K/V plus Hie tester  £15.95

SIGNAL GENERATORS (220/240v ¢

FUNCTION: Ail sine/square/Iriangle/TTL elc.
TG100 1H2-100 KHZ £30.

YG101 1HZ-200 KHZ £113.85
Y6102 02H2-2 MHZ £166.75
PULSE

TG10S5 Various facillties § HZ-5 MHZ £97.75

AUDIO: Multiband Sine/Square
LAG27 10 HZ to | MHZ £90.85

BENNING CROSS ELECTRONICS

67 Vicarage Road, Watford, Herts.
Telephone WATFORD (0923) 36234
Export orders welcome All deliveries within 7 days.
Postage & Packaging 50p. Orders over £10 FREE
No V.A.T. to add Catalogue £1.75. Post FREE

KITS FOR EVERYONE

House burglar alarm unit. Very loud £24.95
+ Door, window switches 50p each

REMOTE CONTROL |
LIGHT DIMMER

FM TRANSMITTER

UNITS
300 WATTS
3 WATTS 85-115 MHz i Al
£9.95 £15.25

3 channel Sound to Light 750 watts/channel. Drive
direct from speakers (any wattage) £19.95

100 watts Inverter Unit 12V DC to 240V AC, 50Hz.
Built, tested £149.95 + £5.95 p&p

As above but high frequency for lighting
only £129.95 + £5.95 p&p

PCB’s manufactured to your design, any quantity, S.A.E. with details please.
Problems? Let us design your circuits. Details & your telephone number.

SPECIAL OFFERS
1+9 10+
Memories 4116 65p 48p
.TL209 L.E.D. Red 9p 7p

16K RAM PACKS

Green-Yellow 10p 8p FOR ZX81
2N3055 40p 35p
2N305 % 3% | KIT ONLY £15.95
NE555 16p 15p

79 14p 13p

See last month's advert for other kits or send SAE for full lists.

Oirect reading 0/30 KV.

20K/Votl. £23.00 (UK C/P 65p)
DIGITAL CAPACITANGE
METER

0.1 pl 10 2000 mid LCO B ranges
OMB013 £52.75

. AG202A 20 HZ10 200 KHZ [lis1£9450)  £83.50
£27.50 ine.vir wxcreczsn LAG 120A 10HZ:1HHZLow Dstortin £159.85
R
LOGIC PROBES Ve SG402 100 KHZ 1030 MKZ [list€7950)  £69.50
LPY0 10M 126,95 | USG17 100KHZ 10 150 WHZ £79.35
DLP50 50 MHZ with carry case and . J}
accessones i 9.95 ~J/ Dscllloscopis
Fuil iticati mogel
HIGH VOLTAGE METER e T

on request, SAE by post
‘MM’ Series HAMEG: 'SC’
THANDAR: TS’ TRIO:

"3 CROTECH 'V’ HITACHI &
SINGLE TRACE UX C/P £3 00 ~
3030 15MHZ 5mV 95mm tube plus companent
tester f117.10
SC1 10AB Minature 10MHZ battery portable

Post free £1.00

TRANSISTOR TESTER

Direct reading PNP: NPN, etc.
£21.95
{UK C/P 65p]

WO0ptional carry case £6.84 AC adaptor £669
Nicads £12.50

HM 103 15 MHZ 2mV 6 x ? display plus
component tester C/P £3.00

DUAL TRACE (UK C/P £4.00)
HM 203/ 4 Dual 20 MKZ plus companent

f181.70

VARIABLE POWER SUPPLIES
P24l 0/i2/2ay.0/1A £35.00
£58.95

PP243 3amp version
PS1307S 8/15V
7 amp twin meter

£24.95

lester £303.60°
CS15624 Qual 10 MHz {List £321 00) £269.50+
3131 Oual 15 MHZ - component tester £276.00
CS1566A Dual 20 MHZ All (acilities IList £401.35)
HM204 Qual 20 MHZ plus component tester
sweep delay

50+

£418.75

FREQUENCY COUNTERS
PFM200A 200 MHZ hand held pocke!

8digit LED ° £77.60
MET 1008 digilLED bench ranges 100 M2 £102.35
MET6008 digit LED bench 3 ranges 600 MNZ £132.25
MET 1000 8 digil LED 3 ranges 1 GHZ £182.85
TF0A40 8 digit LCD 40 MHZ. Thandar £126.50
TF200 3 digit LCO 200 MHZ. Thandar £166.75

HENRY'S

404-406 Edgware Road. London, W2 1EQ
Computer: 01-402 6822. Components: 01-

Test Equipment & Communications: 01-724 0323

RAUDIO €LECTRONICS

301 Edgware Road. London, W2 1BN

01-724 3564 (All mail to this address)

690

HMT705 Dual 70 MHZ sweep delay £676.00

¥2120ual 20 MHZ £399.25+
V222 Oual 20 MHZ plus extra facitihes £391.00«
V422 Qua! 40 MHZ portable £586.50~
V203F Duai Trace 20MHZ sweep delay £408.25«
¥134 Dual Trace 10 MHZ slorage £1092.50«

Al HITACHI, CROTECH & TRID
MODELS AVAILABLE
OPTIONAL PROBE KITS

XI£7.95 X10£9.45 X1 - X10£10.50

Cubegate Limited

Huge stocks of
semicans, componens, tools, etc.
Large range of CB equipment
and telephones in stock.

CALL IN AND SEE
FOR YOURSELF.
OHDEH BY POST OR PHONE.

723 1008

TWO GREAT HOBBIES |
...IN ONE GREAT KIT!

The K5000 Metal Detector Kit combines the challenge of DIY
electronics assembly with the reward and excitement of
discovering Britain’s buried past.

As a Metal Detector—the K500Q boasts the proven

pedigree of C-Scope, Europe’s leading detector manufacturer.

As a Kit—simplified assembly techniques require little technical
knowledge, and no complex electronic test equipment. All stages
of assembly are covered in a finely-detailed 36 page manual.

Detector Features Analytical Discrimination &Ground Exclusion

Ask at your local Hobby/Electronics shop or use the coupon and
send with your remittance to:-
C-Scope International Ltd., PO Box 36, Ashford, Kent TN23 2LN

r_PIease send me ...... K5000 Kits @ £119.99(+£3.00 p+p) each.

(ICIT T T T T T T 1§ T T T T 1

O Please debit my Barclaycard/Access
IO 1enciose Cheque/PO"

Everyday Electronics, November 1983
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FEEDTHRAUGH 51y Boerd ier ot IR erdiee sap | TR ke 74LS125 24p 4049 39
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Ziiov p |2 IR o vastsiocks. BC2BC Vo | Grve zp | Z000 e [ 2ewov 7o | LMagNg ves | Tame B e e 2 082 190
o g
R S N e b dn B oo |0, U st el ome o | SRS | B
47716V 1% P BC2398 17p ZTx304 150 | €24Sanes e aeol 22 e LS191 36p
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XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
aerial and crystal earpiece and ail components
0 make a sensitive miniature radic. Size: 5.5 x
2.7 x 2cms. Requires PP3 9V battery. IDEAL
FOR BEGINNERS. 5 00

HOME LIGHTING KITS

These kits contain all necesseiy companents and full
Instructions & are designed 10 raplace # standsrd wall
swich and controt up to 300w. of fighting

TOR300K Remote Control  £14.30

Touchswitch £ 7 00

Extension kitfor 2-way
switching for TD300K £ 2. 50

Rotary Controlled
mmaer

THERMOMETER KIT
This new design is based on the

ICL7126 (a lower power version of

the ICL?106 chip) and a 31/2 digit

form the basis of a digital multi-

meter {onty 8 few additional re-

sistors and switches are requited—detalls supplied),
or a sensitive digital thermometer (—50°C to+150°C)
200mV for 3 full scale reading, automatic polarity In-

dication and an ultra low power vaqulumom-vvin

8 2 year typicsl battery IHe from s stendard 9'

when used B hours a day, 7 days 8 week

‘DVM/ULTRA SENSITIVE
liquid crystal display. This kit will
reading to 0.1°C. The basic kit has a sensitivity of
Price £15.50

e ortorabove £ 4.20
Touchdimmer £ 7.00 I

ana gwe us

wowores COMPUTER

DRAGON 32
R

COMPONENT PACKS

PACK 16850 Aesistors 47 ohm to 10 Mohm
10 per vaiue £4.00

PACK 240 x 16V Electrolytic Capacitors
10uF 10 10004F - Spervalue £3.25

PACK 360 Polvester Capacitors 0.01 to
VuFI250V — 5per value £5,55

PACK 4 45 Sub-ministure Presets 100 ohm to
1 Mohm — S pervalue £2.90

PACK 5 30Low Profile IC Sockets 8, 14 and 16
— pin — 10 of each £2.40

PACK 6 25RedLEDs [Smm dia.} £1.25

ALL AT VERY COMPETITIVE PRICES.

ORDERING IS EVEN EASIER — JUST RING

THE NUMBER YOU CAN'T
FORGET FOR PRICES YOU CAN'T RESIST.
5-6-7 8-9-10
o S, o
postal order O

iciat orde ed from school

Hours: Mon-Fri

S

SHOWROOM

10am
at 10am - 4pm
We also stock peripherals and
accessories - disc drives, printers,
joy sticks etc. together with a
wide range of books and the latest

software for ait the above

c

4

Based on the SABO60O IC the kit is supplied
with all componerits, including loudspeaker,
printed ¢lrcuit board, a pre-drilled box {95 x
71 x 35mm} and full instructions. Requires
only a PP3 9V battery and push-switch to
complete. AN IDEAL PROJECT FOR BEGIN-
NERS. Order as XK 102.

omputers inctuding 2X81
SEND S.A.E. FORLIST TODAY!

3-NOTE
DOOR CHIME

£5.00

TEACH-IN 84

Complete kit of top
quality components
as specified by EE
including two EBBO
starter packs.

£15.80

Answering service evngs & weekends

FAST SERVICE - TOP QUALITY- LOW LOW PRIGES

Add 65p posiage & paching +15% VAT to total
Overgaas Customers:
Add £2.50 (€ urope), £8.00 Jelsewhere) for plpi

ALL

Send S$.AE. for further STOCK DETAILS.

No circuit is complete without acallto- .
Goods by return subject to svailability.

PRICES

LCD 3%2 DIGIT MULTIMETER
16 ranges including DC voltage (200 mv-1000
v} and AC voltage, DC current (200 mA-10 A}
and resistance (0-2 M} + NPN & PNP transistor
gnin and diode check. Input impedance 10M.

ize 155x88x31 mm. Requires PP3 9v battery.

Test ieadsincluded  ONLY £29.00

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed
lock IC, 10-way keyboard, PCBs and all
components 1o construct a Digital
Lock, requiring a 4-key seguence to
open and providing over 5000 different
combinations. The open sequence may
be easily changed by means of a pre-
wired plug. Size: 7 x 6 x 3 cms. Supply:
5V to 15V d.c. at 40uA. Output:
750mA max. Hundreds of uses for
doors and garages, car anti-theft
device, electronic equipment, etc. Will
drive most relays direct. Full instruc-

tions supplied. ONLY £10.50

Electrlc lock mechanisms for use with
latch locks and above kit
£13.50

sequence, speed of sequence
and frequency of diraction
A lower cost version of the above, featuring
undirectional channel sequance with speed

OL 1000K
This  value-for-money kit

features @ bi-directional @
change, being varisble by

means of potentiometers and

incorporates a master dimming control,
DLZ100K ey
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
0 reduce radio interference to @ minimum.
Only £8.00

Optional opto input DLAY
Allowing audio {"beat")
—light response. 60p

DL3000K
This 3 channel sound to light kit features zero
voltage switching, automatic level control &

buiit In mic. No connections to spesker or amp
required. No knobs to adjust — simply connect

to mains supply & lamps.
Only £11.95

{1Xw/Channel}

ELECTRONICS Kela\Tkering

EXCLUDE VAT
11-13 Boston Road ey o] ™ figmecets,, O

01-579 2842 TECHNICAL AFTER 3pM

oa % THE E.E
ENTHUSIAST'S

| | A-Z

BUYING GUIDE ’

IU's amazing what you'Hl find in
the pages of our current autumn
price list, be you beginner,
expert or professional. The list
below gives some idea of the
enormous stocks we carry, and
our service is just about as
good as meticulous care and
e nearly twenty years of
¥ - specialisedexperi keit
WRITE, PHONE OR CALL FOR
OUR AUTUMN PRICE LIST NOW!

ITs
FREE! '

accaas
aanclivcans
o

FREE CAREER BOOKLET

Train for success, fora
better job, better pay

Enjoy all the advantages of an ICS
Diploma Course, training you ready for a
new, higher paid, more exciting career.

Learnin your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there's an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today—at no cost or obligation at all.

TICK THE FREE BOOKLET YOU WANT

Please

mentigp | Good Bargains AND POST TODAY |

/tggmal . " Good Service ‘ i ELECTRONICS TV & AUDIO D

wovins O - - Good Choice ENGINEERING SERVICING ]
RUNNING YOUR |

:ELECTRICAL

Access faciiities Connectors Lamps Semi-conductors EN G'N EER'N G ow N BUS' N Ess
Aerosols Discounts Meters Switches
Batteries Electrolytics Opto-electronics Solder tools N
Boxes Ferrites Potentiometers Tools ame
Breadboards Grommets Pot Cores Transformers
Computers & Hardware Quantity prices Vero products I Address .
Eqpmnt I.Cs Resistors Visa facilities
Capacltors Knobs Relays Zener diodes . aaa Y
ELECTROVALUE LTD., 28 St Jude's Road, Englefield Green, Egham, Surrey Dept N268
TW20 OHB, (0784) 33603. Telex 264475: Northern Shop (Callers only) 680 | s o e o] ﬁ -
Bumage Lane M/c M19 1NA. (061-432 4945) EV Computing Shop, 700 London SWB 4UJ R

Bumage Lane, Manchester (061-431 4866).

Dwision of Nationai
Egucation Corporation!

692 Everyday Electronics, November 1983



- ol -
MAIL ORDERS: EN 4

™y i
w Rap'd Unit 3, Hill Farm Industrial Estate, [ miom ] l— j

Boxted, Colchester, Essex CO4 5RD. ACCESS AND

- - ;
w TELEPHONE ORDERS: BARCLAYCARD
v ec ron'cs Colchester (0206) 36412. WELCOME

LM339 45 | M3911 120 NESG6 140 TL064 96
EIfE LM348 60 [ M3914 175 PNES67 100 TLOTM 30 CABLES HARDWARE CAPACITORS

SE5CMOS 80 |cL7106 790 Lmay . Gy M39IS 195 RRESIO 370 TLO72 S0 W 0 metre pack single core cannect- | PP3batteryclips . . . 6 | Polyester, radialleads. 250v. C280
556CMOS 150 |GL7611 95 : 13600 JRTO5) LouS 95 W ing cable ten different colours.65p | Bed or black crocodite clips . 6 0.033 -
709 % 1CL7621 180 BIMIST 195 mevee 1 phcisss oo vieee! 22 Seeskercatie .. tonim | Blackgointer control knoo 15 1 79:0.15
e A poaa “Te MC3340 135 60 TLOB2 45 W Siandard screened . . 16p/m | Pr Uitrasonic wansducers 350 | 0.2 - 9p;0.33, 0.47 - 13p: 0.68 -
748 Seticiing pros ifaaieteo (fBMPIOCNRISORRET S50 708 Thosy 95 W Twiin screened . 2apim | D6V Elecvronic buzzer . 60 | 20p; tu-23p. et
9400CS 350 (GLB211A 200 Lm3s6 63 mross  vee  St7eo1s 20 unomio 159 ll 25A3coremains | . 23pim | P12V Elecuonic buzzer . 65 | Esctrolytic, radial or axial leads:
AY3.1270 720 |Cwp220 785 w387 120 ML973 210 BSN76477 380 ULA2003 'ag f] 10vav rainbowribbon " Gopim | BPB2720 Piezo ransducer. 75 | 0.47/63V, 1/63V, 2.2/63V, £7/63,
AY-3-8910 370 {CM7565 80 |m393 100 ML92 3 SP8620 85 W 20 way rainbow ribbon  120p/m | P64mm 64 ohm speaker . 70 | 10725y - Tp; 22/25V, 47/35V - Bp;
AY-3.8912 540 BLF3ST 45 iavey 29 Miose 149 Temons a0 YRN2004 ool ‘10waygeryrivbon . . 38p/m | P64mm 8 ohm speaker 70 §100/25V - 9p: 220725V - 14p;
CA3046 60 |F353 Sl e b TBA;SOS ;g ’Z‘N;"‘zfe ‘7£ 20 way grey ribban . 80p/m | 20mm panel fuseholder 25 § 470/25V - 22p: 1000/25V - 30p;
R = ] Lw72s 350 MLO29 140 TBASIO 96 ZN423 20ezar] 20r N—

LM73: 75 5387A 465 TBAB20 70 ZN424 0
BAOAQIT]  TMIOTASE 25 oy 14 NE529 225 TBA9S0 220 2ZN425E HOECTI0 BIEES 2200/40V - 1100; 4700/40V - 1600

AS130E 85 LM31 70 Lmr47 60 NES31 150 TDA1008 320 ZN426E 65 | Rotary. Corbon track Log or Lin [ 2200/63V - 1400; 4700/63V - 230p

65 1K - 2M2. Single 3 2p. Sterea 85p. Potyester, miniature Siemens PCB:

PCA3140E 36 LM318 120 w9458 40 NES44 205 PTDA1022430 2ZN427E
65 | Singte switched 80p. Siide 60mm || 17. 212,303, 4n7,6n8, 10n, 15n, 7p;

CA3161E 100 LM324 40 | M2917 200 PNESS5 16 TDA1024 125 ZN428E

CA3189 290 LM334Z 100 43900 45 PNESS6 45 TLO61 40 ZNA459 40 || travel single Log or Lin 5K - 500K || 221, 33n, 470, 68n, 8p; 1000, 9p;
PCA3240E 110 LM335Z 125 p m3900 70 NESE5 110 TLO62 60 2ZN1034E 40 | 63p ,ach? . 150n, 11p; 220n, 13p; 3300, 20p;
40 | Preset submin. hor, 100 ohms -1M || 4700 26p;680n, 29p;1u33p; 2u2,
BCS517 40 BF337 40 MPSUS6 60 ZTX108 8 2N3055 50 LM723 35 | 7peach. o.
TRANSISTORS B8C547 7 BFR40 23 TIP29A 30 ZTX109 12 2N3442 LM317K 270 speciAL OFFERI | C&rmet precision multiturn, 0.76W | Tantalum bead:

BC548 10 BFR80 23 TIP298 55 ZTX300 14 P2N3702 6@ LM317T 120 73pQ5 10A +5V %’ 100 ohms to 100K - 88p each. §0.1,0.22,0.33,0.47, 1.0 @ 36V -
AC125 35 BC149 9 BC549 10 PBFRS8% 20 TIP29C 37 ZTX301 16 2N3703 LM323K 350 ooty 300p each, [——— 12p. 2.2, 4.7, 10 @ 26V - 20p;

AC126 25 BC157 8 BC558 10 BFX28 25 TIP30A 35 2ZTX302 15 P2N3704 6 TRIACS DML 65 | 15/18V - 30p; 22/16V - 27p; 33/
AC127 25 BC158 10 BCY?0 18 BFX84 25 TIP3OB 'S0 ZTYX304 17 2N3705 9 400V 16A 95 || 16V - 45p;47/6V - 27p: 47/16V -
PACI28 20 BC159 8 B8CYN 18 BFX85 26 TIP3OC 37 2TX341 30 2N3706 400V 4A 50 BR10C 25 | 7 8/6V - 40p; 100/10V - 90p.

(¢:3
Cer. disc. 22p-0.01u 50V, 3p each.

AC176 25 BC160 45 BCY72 18 BFX86 28 TIP31A 35 2Tx500 16 2N3707
AC187 22 BC168C 10 @8D116 55 BFX87 25 TIP3IC 37 ZTX501 15 2N3708 8Y$27 12 B1N40O1 Multard miniature ceramic plate:
AC188 22 BCI69C 10 BDI131 35 BEXBB 26 TIP32A 35 ZTX502 15 2N3709 5 m:g&? JUMPER LEADS 1.80F to 100pF 6p each.

AD142 120 BC170 8 BD132 35 BFYS0 23 TIP32C 37 2TX503 18 2N3772 170 Polystyr I+ 100 .
AD149 80 BCi71 10 BD133 50 BFYS1 20 TIP33A 50 ZTX504 25 B2N3773195 1N4007 Length 14pin 16pin 24pin 40pin ,‘;&'2’73’(‘)';’%;00'8%"230:’63?'
ADI6t 40 BC172 8 BD135 40 BFYS2 23 TIP33C 75 2N697 20 P 2N3819 18 1Ns401 Sgle ended DIP(header plug) jumper |77 o EE oo L s 2-10
ADI62 40 BC177 18 BD136 30 BFYS3 32 TIP34A 60 2N698 40 2N3820 40 {NSADS 6 J24ins. 146 166 260 380 |0 th oo e B0 e s seoF, 350
AF124 60 BC178 18 BD137 30 BFYS5 32 TIP34C 85 2N706A 20 2N3823 1N5406 Dble ended DIPlheader plug) jumper f © € g :
AF126 50 BC179 18 BD138 30 BFY56 32 TIP35A 105 2N708 20 2N3866 400mW zen 6 ins. 205 300 465

AF139 40 BC182 10 ®8D133 35 BRY39 40 TIP35C 125 2N918 35 2N3903
AF186 70 ®BC182L 8 MPBD140 35 B5X20 20 TIP36A 125 2N1132 22 2N3904
AF239 75 BC183 10 BD204 110 Bsx29 35 TIP3GC 135 2N1613 30 2N3905
BC107 10 BC183L 10 BD206 110 BSY95A 26 TIPA1IA 46 ON2218A 45 2N3906
8C1078 12 BCi84 10 B8D222 85 BU205 160 TIP42A 45 O2N2219A 25 2N4037
»BCI108 10 BC184L 7 BF180 35 BU206 180 TIP120 90 2N2221A 25 2N40S8
BCI108B 12 BC212 10 BF182 35 BU208 170 TIP121 90 2N2222A 20 2N4060
BC108C 12 BC212L 10 BF184 25 MJ2955 99 TIP122 90 2N2368 25 2N4061
PBC109 10 BC213 10 BF185 25 MJE340 S0 TIP141 98 2N2369 16 2N4062
B8CI09C 12 BC213L 10 BF194 12 MIES20 65 TIP142 98 JN2484 26 2NS5457
BC114 18 BC214 10 BF195 12 MJES21 95 TIP147 110 2N2646 46 2N5458

12ins. 195 215 315 490 BRIDGE 2A 200V 40
24ins. 210 235 345 540 RECTIFIERS 2A 400V 45
36ins, 230 250 375 595 6A 100V 80

25 way D Cornector jumpers 6A 400V 95
»immred 7 BSmmced 7 150 long single ended male 4950, | 1A SOV 20 VMIB DIL 0.9A

»3mm green 10 P 5mm green 10 4
> 3mm vellowl0  Smm yelond0 | 18ims-long single enced f/male 52504 1A 400V 35 200V .

Clips to suit - 3p each.
Rectangular TIL32 LGl | COMPUTER CONNECTORS 10C CONNECTORS
40

re 12 T8 o &2 | '2x81 2 x 23 way edge connector

yetlow 17 OAPI2 o3 | | Dylesiel Gl R gl PCB Socket Edge

BC116 22 PBC214L 8 BF196 12 MJE3055 70 TIP2955 60 2N2904 20 2N5459 addons . . . . . 150
8C117 18 BC237 8 BF197 12 MPFl02 40 TIPIDS5 55 2N2804A 20 2N5485 P38 A0 MU0 e o9 | SPECTAUM 2 x 28 way edge o e
8C119 35 BC238 14 BF198 10 MPF104 40 TIS43 40 2N2905 22 2NS777 ShvenisegmentHSBIays: connector wire-wrap suitable for 10 o 85 e
BC137 40 BC308 12 BF199 18 MPSAO5 22 TIS44 45 2N2905A 22 2N6027 J ' SPECTRUM add-oris 2 vy

Com cathode  Com anode 16 way 130 110 175
o) JocsZr | 1ARNERZCOMIRID MpsAoe, 05| TSS90, IORRIRance) MK ) A B0 DL70403" 95 DL70703" 95 0way 145 125 196
8C140 28 BC328 14 PBF244B 22 MPSA12 30 TIS91 30 2N2906A 25 40361 »FND500 FNDS07 RIBBON CABLE A e i
BCt41 30 BC337 14 BF245 30 wmPSAS5 30 VN1OKM 45 2N2907 25 40362 0.5" 100 05" 100 | Grey Ribbon cable. Price per metre § 34 wa: 205 170 320
BC142 25 BC338 14 BF256B 46 MpSAS6 30 VN46AF 76 2N2907A 25 40408 ] . 1 - 10way . 38 3dway , 150

TIL3130.37116 TIL31203°115 Y . 40way 220 190 340
BC143 25 BC477 30 BF257 32 MPSUO5 55 VNGGAF 85 2N2926 9 b o 16 way 55 40way . 170
8C147 8 BC478 30 BF258 25 MPSUDE €5 VNSBAF 95 B2IN3053 23 WIE3220.SgUES ML o ohlls 108 |REORey 2351 j200f 395

LCD: 3% digit 580p. 4digit 620p. | 20wey . 80 SOway . 198 fgq,,, 339 230 495

BC148 8 BC479 30 BF259 35 MPSuUss 60 ZTX107 B 2N3054 55 2dway . 110 60way . 260

MIN. D CONNECTORS RESISTORS PCB MATERIALS m
Aluminium

SOLDERING IRONS

e loway25pey 37w YaW 6% Carbon film E12 series 4.7 | Alfac transfer sheets ~ please state 3x2x1" 65

o ioer (TlsmiCODRAEEy 1080 1000 Antex CS 17W Solderingiron 495 ] ohm-10M . . . 1peach. | type te.g. DIL pads etc.) %5 | Prastic withlis 4 x2%x 1%~ 95
Sogckexanlgue sop 1:!0D 192 zgop 2.3 and 4.7mm bits tosuit . 85 %W 5% Carbon film E12 series 4.7 | Dalo etch resistant pen 100 || &screws 4x2%x2" 95
Right angle. 160p 2100 2008 4400 5 17Wor XS 25W element. 210 fl ohm t04M7 . . . 2Zpeach. | Fibreglass board 3.76x8" 80 | 3x2x1" 65 6x4x2" 120
Cover 100p 900 100p ||0u Antex XS 25W . . . 525 %W 1% metal film E24 series 10 Fibre glass board 8 x 12" 200 | 4%x3x1%" 88 7Tx5x2%" 165
: 2 — 2 3.3 and 4.7mm bits to suit . 85 ohm - 1M 2 6p each. Ferric Chioride crystals 100 | 7x4x2° 160 Bx6x3” 205

Solder pump desoldering tool. 480
CONNECTORS »C106D 30 | Spare nozzle for above . 70 4016 20 4034 140 4054 78 4081 12 40193 65 4528 45
= e T o 10 metres 225wy solder 100 CMOS 4017 30 4036 249 4055 80 4082 12 4502 60 4529 150
DIN  Plug Skt Jdack  Plug Skt SCRs b [ 4018 46 4039 280 4059 430 4085 48 4503 32 4532 60
B Al oo a 2o 100 4000 10 4019 25 4040 40 4060 42 4088 50 4507 35 4534 400
3pin 120 10p 35mm 9n 9p 4001 10 4020 42 4041 40 4063 80 4089 126 4508 110 4538 60
5pin 13p 11p Standardi6p 20p VERO 4002 12 4021 40 4042 38 4066 22 4093 18 4510 45 4543 50
Phono 10p 12p Stereo. 24p 256 4006 S0 4022 45 4043 40 4067 225 4094 68 4511 40 4549 360
1mm 12p 13p 4mm 18p 17p | RIS ENAR TSI 4] VEROBLOC 4 . . . a3so (4007 14 4023 16 4044 40 4068 14 4095 65 4512 40 4553 215
UHF (CB) Connectore: Si3s Olatix: 4008 36 4024 33 4046 40 4069 13 4097 290 4514 115 4555 35
PL259 Plug 40p. Reducer 14p. N 25x1 . .22 4009 24 4025 12 4047 35 4070 13 4098 70 4515 115 4556 35
S0239 square chassis skt 38p, T:Wéf;;ggrsnsnum ch-n tatk. 25x3.75 d T 4010 24 4026 75 4048 38 4071 13 4099 70 4516 55 4559 390
$02395 round chassis skt 40p. T Hiralgh e D‘r’;"f:ﬁ""o 2ot I . 85 ol 10 4027 20 4049 21 4072 13 40106 40 4518 40 4560 140
VEC 3 pin 250V/6A. g q Gt o © s 4012 15 4028 40 4050 21 4073 13 40109 110 4520 50 4584 35
e o e 3g0 | synthesize speech. Allophone V0 vesrd 160 4013 20 4029 45 4051 42 4075 13 40163 60 4521 130 4585 60
Socket free hanging . . B0p "’:.‘"3"‘: """'t‘;'l“e’ SYSIEM GIVES | Veropins per 100: 4014 45 4030 14 4052 48 4076 45 40173 100 452 g0 4724 140
Socket with 2m lesd " 200 ;;;x-il:‘e’v':cczd wair':‘-my dgital | Single siced 50 4015 40 4031 125 4053 48 4077 14 40176 75 4527 50
svstem; ten TTL compatiblo sig- | Doubte sided - £g LS20 12 LS75 20 18123 42 LS160 35 LSt9? 45 Ls3s3 60
SOVITCTiE mals are used to select the ao- Bhpeetleoer - - e [SRALNE (s> 12 LS 17 Us125 24 LS161 35 LS221 S0 Ls3es 28
phones, At o e ] 210 Ls22 12 LS78 17 (8126 25 LS162 35 L5240 60 LS366 28
Submin toggle. SP0256 . 925p. Data: 50p. G roerl] 3 Cor;\b. 6 LS00 11 LS26 14 1583 35 LS132 35 LS162 35 LS241 55 (S367 28
SMPS'_TlSSD. sPrIJT 60p. DPDT 65p. - £so01 1 Ls27 12 t§§§’ ;g tglzs 26 tg: g; -;g Lg;d g 66 LS368 29
iniature toggle: LS02 12 LS30 16 138 60 LS243 S5 LS373 58
SPOT 80p. SPDT centre off 90p, 6116P3 320 6852 240 8228 220 £503 12 LS32 18 LS9 24 15139 30 LS166 60 1S244 100 LS374 60
DPDT 90p. DPDT centre off 100p. MICRO 6502CPU 325 6875 495  B251 260 LS04 14 LS37 14 LS92 25 1S145 J0 LSI70 75 1LS245 70 LS375 43
Standard toggle: 6522VIA 295 6880 100  B253 390 LSO5 12 LS38 15 LS93 24  LS147 150 LSI73 60 LS247 48 LS3I?77 60
SPST 35p. DPDT48p 6532 570 81LS95 85 8255 225 £so8 14 LS540 13 Ls9s 38  LSt48 75 LSI74 45 (S251 28 LS378 67
Miniature DPDT slide 12p. 6551 ACIABS0 81LS96 B85 8259 390 LS09 12 LS42 28 LS9 95 LS151 38 LS175 45 1S257 32 LS3%0 45
Push 10 make 14p, 2114L2 99 6800CPU 220 BILSI7 B85  MC1488 55 LS10 14 Ls47 35 LS107 40 1s183 38 LS190 35 sS258 32 LS393 40
Push 10 break 22p. 2716 225 6802CPU 250 8080A 250 MC1489 55 Ls13 12 LS48 45  LS109 2 LS154 75 LS191 35 |1 S259 65 LS399 156
Rotary type adjustabie stop, 2532 290 6809CPU 620 BOBSAC 340 280ACPU 290 Ls12 12 Lss1 14 LS112 21 LS155 33 LS192 35 1S266 20 Lss1 78
1P12W, 2P6W, 3P4W all 55p each. || 2732 230 6810RAM 115 8156 350  280APIO 260 LS13 19 LSS5 14 LS113 2% LS156 36 LS193 36 LsS273 58 LS670 13§
DIL switches: 2764 425 6821PIA 110 8212 110 ZBOACTC 260 Lsi4 30 LST3 20 LS114 22 (§157 30 LS195 32 LS279 30
4SPST 80p 6 SPST 80p. BSPST 4116P20 85 68453 360 ggls 130 ZBOASIO 900 Ls1s 12 LS74 20 LS122 35 LS158 29 LS19% 45 L5283 38
0p. S101L-1 220 68! 110 24 120  ZBDADMA 1150
7413 17 7443 85 7483 30 74122 38 74161 46 74190 40
TTL 7414 23 7446 58 7486 60 74123 38 74162 46 74191 40
COMPONENT KITS 7416 19 7447 36 7486 19 741256 33 74163 46 74192 40
SOCKETS [ Wire, n . ) 7400 11 7417 19 7448 43 7489 180 74126 33 74164 46 74193 40
profile An ideal oppartunity for the beginner or the experienced constructor 7401 11 7420 14 7450 14 7490 19 74132 30 74165 46 74194 40
8 pin 64 2 to obtain a wide range of components at greatly reduced prices. %W 5% 7402 11 7421 19 7451 14 7491 34 74141 54 74167 150 74195 40
14 pin H'esvs(or kit, Co;nalm 10 ot each value from 4.7 ohms to 1M {total o 72403 12 7422 19 7453 14 7492 24 74145 48 74170 115 74196 40
18 pin of650resistors) . . . . . . . . . ... .. 7404 12 7427 18 7454 14 7493 24 74147 75 74173 58 74197 40
18 pin Ceramic Cap. kit. 5 of each value - 22p 10 0.0%u {135¢caps) . . 370 7405 14 7428 % 7460 14 7494 33 74148 60 74174 53 74198 80
20 pin Polyester Cap. kit, 6 of each value from 0.01 to 1uF (65caps) . 575 M 7206 19 7430 13 7472 22 7495 33 74150 48 74175 45 74199 80
22 pin Preset kit. Containg 5 of each value from 100 ohms to 1M (total 7407 19 7432 20 7473 24 7496 38 74153 38 74176 35
24 pin GSpresets . . .. L L L. L - . . 428 7408 13 7433 2 7474 19 7497 86 74154 47 74177 a2
28 pin Nut and Bolt kit (total 300 items): 180p 7409 13 7437 23 7475 % 74100 78 74156 36 74178 75
40 pin 250 p 25 6BA %" bolts 50 6BA washers 50 6BA nuts 7410 13 7438 24 7476 25 74107 22 74156 36 74180 38
Soldercon pins 60P/100 256BA 4" bolts 25 4BA %' bolts 50 6BA washers 72311 15 7440 14 7480 45 74109 24 74157 28 7418t 100
50 6BA nuts 258BA %" bolts. 7412 17 7442 30 7482 65 74120 24 74160 55 74182 55

- =
ORDERING INFO. All components brand new snd full specification. All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/
: P.O. or Access/Visa number with order, Our detailed catalogue costs 45p (free with orders over

W Same day despatch W Competiﬁve prices £10). Callers most welcome. Telep orders wel with Access or Visa. Official orders

accepted from colleges, Schools, etc. . . Callers most welcome, we are open Monday to Friday.

* Top quality components * In-depth stocks
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~ ELECTRONICS |

YOUR CAREER. YOUR FUTURE..YOUR OWN BUSINESS . .YOUR HOBBY

THIS IS THE AGE— OF ELECTRONICS!
the world's fastest growth industry. ..

There is a world wide demand for designers/engineers and for men to service and maintain all the electronic equipment
on the market today — industrial — commercial and domestic. No unemployment in this walk of life!

Also — the most exciting of all hobbies — especially if you know the basic essentials of the subject. . . .
A few hours a week for less than a year — and the knowledge will be yours. . .
We have had over 40 years of experience in training men and women successfully in this subject.

Our new style course will enable You will do the following:
anyone to have a real understanding @ Build a modern oscilloscope

of electronics by a modern, practical @ Recognise and handle current electronic

and visual rr‘\e(hod‘. No previous components

knowledge is required, no maths, and ® Read, d d und dci itdi

B otelminlmtrmiof the ory. ead, draw and understand circuit diagrams
You learn by the practical way in @ Carry out 40 experiments on basic

easy steps, mastering all the essentials electronic circuits used in modern

of your hobby or to start, or further, 3 equipment using the oscilloscope

career in electronics or as a self- @ Build and diaital el T it

employed servicing engineer. uild and use digital e ?ctr_onluc circuits
All the training can be carried out in and current solid state ‘chips

the comfort of your own home and at @ Learn how to test and service every type

Z;;";’r:cgupg::' v:\' i‘t‘e“g;r';i"a‘:;t’g"ea‘r:’y of electronic device used in industry and

time, for advice or help during your commerce today. $erwcmg of radio, T.V_,

work. A Certificate is given at the end Hi-Fi, VCR and microprocessor/computer

of every course. equipment.

(CACC| British National Radio& Electronics Schoal Reading Berks RGL 1BR,

mEE' Please send your brochure without any obligation to I am interested in
. (] COURSE IN ELECTRONICS
COLOUR BROCHURE NAME as described above

] RADIO AMATEUR LICENCE
MICROPROCESSORS

OTHER SUBJECTS
please state below

ADDRESS

OR TELEPHONE US
ACCNETED Y

s ‘;g BLOCK CAPS PLEASE 0734 51515 OR o e o

LT TELEX 22758
I POST NOW TO EETS T {24 HR SERVICE) CACC

British National Radio& Electronics School Reading Berks.RGl lBR_,J
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3I-PAK BARGAINS

VALUE PACKS
Pak No. Gty Description Price
VP1 Assorted Resistors Mixed Types £1.00
Carbon Resistors }4 Watt Pre-
Formed £1.00
4 Watt Min Carbon Resistors Mixed £1.00
 Watt Resistors 100 ohm - 1M Mixed £1.00
Assorted Capacitors Ail Types £1.00
Ceramic Caps Miniature - Mixed  £1.00
Mixed Ceramics Disc. 1pf - S6pf £1.00
Mixed Ceramic Disc. 68pf — .015pf  £1.00
Assorted Polyester/Polystyrene Cpas£1.00
C280 Type Caps Metal Foil Mixed  £1.00
Electrolytics — All Sorts £1.00
Bead Type Polystyrene Min Caps  £1.00
Silver Mica Caps Ass. 5.6pf — 150pf £1.00
Silver Mica Caps Ass. 180pf — 4700pf £1.00
High Voltage Disc. Ceramic 750v - 8Kv
Mixed

TRIACS - PLASTIC
4 AMP - 400v - TR02 - TAG 136G
10 OFF 50 OFF
£3.75 £17.50
- 400 - TQ220 - TAG 425
£5.75 £27.50 £50.00

MINIATURE FM TRANSMITTER
Freq: 95-106MHz. Range: } mile

Size: 45 x 20mm Add: O batt ONLY
Not licenced in UK. £5.50
ideal for: 007-M15-FBI-CIAKGB etc.
PROGRAMMABLE UNIJUNCTION
TRANSISTOR

PUT case T0108 plastic MEU22 Similar to 2N6027/
6028 PNPN Silicon

Price: 19 1049  50-%9 100+
Each 15p 13p

20p 18p
Normal Retall Price £0.35 each. £1.00

SEMICONDUCTORS FROM
AROUND THE WORLD

VALUE PACKS

Pak No.Qty description Price

VP28 10 Rectanguiar 2" Green LED'S £1.00
VP29 30 Ass. Zener Diodes 250mW - 2W
Mixed Vits. Coded £1.00
VP30 Ass. 10W Zener Diodes Mixed Vits.
Coded £1.00
VP31 5 Amp SCR's T0-66 50-400v Coded £1.00
VP32 3 Amp SCR's TO-66 Up To 400v Un-
VP33
VP33

100 A coliection of Transistors,

Diodes, Rectifiers & Bridges
SCR's, Triacs, LC.s & Opto’s all of
which are current every-day useable
devices.

Guaranteed Value Over £10 Normal
Retail Price.

' Data etc in every pack. Order No. VP56

Qur Price £4.00

"' ‘:\gf

BI-PAK’S OPTO SPECIAL

A selection of large and small sized LED's
in various shapes, sizes & colours, togeth-
er with 7 Segment Displays both anode &
cathode plus photo transistors emitters
and detectors. Cadmium Cell QRP12 and
Germ. photo transistor QCP71 included. in
all a total of 25 Opto pieces valued over
£12 Normat Price

A" Order No. VP57
] Our Super Value
AR Price Just
£5.00

coded £1.00
Sil. Diodes Switching Like IN4148 DO-
35

£1.
Sil. Diodes Gen. Purpose Like 0A200/
BAX13/16 £1

1 Amp IN4000 Series Sil. Diodes Un-
coded All Good £1
Bridge Rects. 4 x 1 Amp 4 x 2 Amp
Mixed Vits. Coded

Black Instrument Type Knobs With
Pointer §” Std £1.00
Black Heatsinks To Fit T0-3, T0-220
Ready Drilled 1
Power-Fin Heatsinks 2 x T0-3 2 x
T0-66 Size 1
Large Power Heatsink 90 x 80 x 35

mm Drilled For Up To 4 T0-3 Devices£1.00
BC107/8 Type NPN Transistors Good
Gen. Purpose Uncoded £
BC177/8 Type PNP Transistors Good
Gen. Purpose Uncoded £1.00
Silicon Power Trans. Similar 2N3055
Uncoded £1.50

HYBRID
LED COLOUR
DISPLAYS

IC BARGAINS

VP40 30 Assorted 74 Series TTL LCs Gates,
Flip-Flops & M.SI’s + Data Book. All
New, Normal Retait Value Over £6.00.
Our Price .

VP41 30 Assorted C! X
Pack Includes 00/09/12/14/18/21/23/
25/28/30/35/44/68 AY/AE Types Plus
Data Sheet Value Over £8.00. Normal

retail

YOU MAY ORDER any ONE TYPE of the
above CMOS at £2.00 per 25 pieces.
ORDER AS VP41 + type number re-
quired.

Red, Green, Yellow —
.3/5/.6 inch Mixed
types and colours
NUMERIC & OVER-
FLOW  Common
8 g Anode/Cathode.
4§ /GaAsP/GaP. Brand
New, Full Data incl.

RATCHET SCREWDRIVER KIT

Comprises 2 standard screwdriver blades 5 & 7mm
size. 2 cross point size 4 & 6. 1 Ratchet handle. 5-in-
1 Kit £1.45 each. 0/No 3298

10 pieces (our mix} ..£4.00
Normal Retail Value Over £10.00
Order No. VP58

OUR GREAT NEW CATALOGUE

Presented with a Professional Approach and Appeal to ALL who require

Quality Electronic Components, Semiconductors and other Accessories

ALL at realistic prices. There are no wasted pages of useless

information so often included in Catalogues published nowadays.

Just solid facts i.e. price, description and individual features of what

we have available. But remember, BI-PAK's policy has always been

to sell quality components at competitive prices and THAT WE
STILL DO.

We hold vast stocks “in stock” for fast immediate delivery, all

items in our Catalogue are available ex stock. The Catalogue

. is designed for use with our 24 hours “ansaphone” service

and the Visa/Access credit cards, which we accept over the
telephone.

To receive your NEW 1983 BI-PAK Catalogue, send 75p
PLUS 25p p&p to:-

VALUE PACKS

Pak No. Gty Description Price
VP16 50 Wirewound Res. SW {avg)
Ass. 1 ohm - 12K £
VP17 50 Metres PVC Covered
Sinige Strand Wire Mixed
Colours £1.00
Metres PVC Covered Multi
Strand Wire Mixed Colours£1.00
Metres PVC Single/Muiti
Strand Hook-Up Wire
Mixed
Rocker Switches 5 Amp
240v

1.00

VP18
VP19

VP20
£1.00
VP21 Pcs. 1 -2 & 4 mm Plugs &
Sockets Matching Sizes  £1.00
Sg. Inches Total, Copper
Clad Board Mixed Sizes

VP22
£1.00

BI-PAK
SOLDER —~
DESOLDER KIT
Kit comprises: ORDER NO. VP80

1 High Quality 25 watt General
Purposelightweight Solderingtron
240v mains incl 3/16” {4.7mm) bit.
1 Quality Desoldering Pump High
Suctlon with automatic ejection Knurled
anti-corrosive casing and Teflon nozle
1.5 metres of De-Soldering braid on plastic
dispenser
ch('ijs {1.83m) Resin Cored Solder on

arl
1 Heat Shunt tool tweezer Type
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £9.95

DIGITAL VOLT METER MODULE

3 x 7segment displays Basic Circuit. 0~

¥+ instructions provided to extend

saltage & current ranges Operating
voitage 9/12v. Typ. Power Con-
sumption 50mA

0/No. VP93 Once only price
£9.95

SINGLE SIDED FIBREGLASS
OARD

11 x 3* 100
13 % 3" 15

B

Order NoPleces Size
B1 4 9 x

FB2 &

FB3 4 4
DOUBLE SIDED FIBREGLASS
BOARD

Sq. Ins  Price
50

FB4 2 14 x 4" 110 £2.00

INTRUSION
ALARM

The DOOR BIRD
DB 2000 alerts
you before your
door is opened.
Just hang on
the inside door
knob - alarm is
activated as
soon as the
outside  door
knob is touched.

ONLY
£3.95

Silicon NPN'L’ Type Transistors

T0-52 Plastic Centre Collector Like BC182L
183L - 184L

VCBO 45 VCED 30 IC200mA Hfe 100-400

All perfect devices — uncoded. OROER AS
SX183L

50 off 100 off 500 off 1000 off
£1.50 £2.50 £10.00 £17.00

“Silicon General Purpose NPN Transistors
T0-18 Case. Lock fit leads — coded CV7644
similar to BCY47 — BC107 - ZT89 ALL NEW VCE
70v IC500mA OROER AS CV7644

50 off 100 off 500 off 1000 off
PRICE £2.00 £3.80 £17.50 £30.00
ilicon General Purpose PNP Transistors
TO0-5 Case. Lock fit leads coded CV9507 similar
2N2905A to BFX30 VC60 IC600mA Min HFE 50.
ALL NEW. ORDER AS CV9507.

50 off 100 off 500 off 1000 off
PRICE £2.50 £4.00 £19,00 £25.00

VALUE PACKS
Pak No. Gty Description Price
VP23 20 Assorted Slider Pots.
Mixed Values £1.00
Slider Pots. 40 mm 22K 5 x
Log 5 x Lin £1.00
Slider Pots. 40 mm 47K 5 x
Log 5 x Lin £1.00
VP26 Small .125" Red LED'S £1.00
VP27 20 Large 2" Red LED'S £1.00

TRANSISTORCLEARANCE
All Sorts Transistors, A mixed

Bag NPN-PNP Silicon & Germ.

Mainly Uncoded You To Sort

Pack Includes Instructions For

Making Simple Transistor
Tester. Super Value. Order No

VP&

VP24
VP25

100

BIPAK PCB ETCHANT AND
DRILL KIT

Complete PCB Kit comprises

1 Expo Mini Drilt 10,000RPM 12v DC incl 3
collets & 3 x Twist Bits

1 Sheet PCB Transfers 210mm x

150mm

1 Etch Resist Pen

1 3b pack FERRIC CHLORIDE

crystals

3 sheets copper ciad board

2 sheets Fibreglass copper clad

board

Full instructions for making your

own PCB boards

Retail Value over £15.00

OUR BI-PAK SPECIAL KIT PRICE £9.95

ORDER NO. VP81

SILICON BRIDGE

e

Comprising 4 x
1} Amp rectifers
IS L

mounted on PCB.
VRM - 150 vits
1FM - 1.5 Amps

Size: 1 inch square
10 off £1.00
50 off £4.50

100 off £7.50

ORDER NO: 4R1 B
Rect.

OPTO 7—Segment Displays
Brand new 1st Quality
LITRONIX DL 707R 14-pin

Red 0.3 Common Anode Display 0-9 with
right hand decimal point TTL compatible
5v DC Supply. Data supplied

{60p each)
(50p each)
(40p each)
{35p each)
{30p each)

5 pieces £3
10 pieces £5
50 pieces £20
100 pieces £35
1,000 pieces £300

THE MORE YOU BUY —
THE LESS YOU PAY

VP38 100 Silicon NPN Transistors -

Al Perfect. Coded Mixed.

T‘pes With Oata And Eqvt.

Sheet No Rejects Rantas-

tic Value ......... ... £3.00
100 Silicon PNP Transistors —

All Perfect. coded Mixed.

Types With Oata And Eqvt.

Sheet No Rejects Real

Value .

2N3055 The best known Power Transistor in
the world — 2N3055 NPN 115w.
Our Bi-Pak Special Offer Price

10 off 50 o 100 off

£3.50 £16.00 £30.00

BD312 COMPLIMENTARY PNP POWER TRAN-
SISTORS TO 2N3055. Equivalent MJ2955,
-B0312-T03. Special price £0.70 es A

10 off {

£6.50 TS

VP33

.
Use your credit card. Ring us on Ware 3182 NOW
and get your order even faster. Goods normally
sent 2nd Class Mail.

Remember you must add VAT at 15% to your
order.

Total Postage add 75p per Total order.

Send you orders to Dept EE11 BI-PAK PO BOX 6, WARE, HERTS,
SHOP AT 3 BALDOCK ST., WARE, HERTS.
TERMS: CASH WITH ORDER. SAME DAY DESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL {0320} 3182. GIRO 388 7006.
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING.




ENFIELD ELECTRONICS
208 Baker Street, Enfield,
Middlesex. EN1 3JY. Tel: 01-366 1873

MJE2955 2
MJE3055T

28p | 7447
7448
7450
7451
4753

7486
7489
7490
7491
7492
7493

74119
74121
74122
74123

110p | ZTX303
80p [ ZTX304
25p | 2TX330
30p | ZTX500
65p

20p
20p,
35p
18p
18p
18p
18p
30p
30p

2N1304
2N1305
2N1307
2N1308
2N1613
2N2222A
2N2369A

80p
80p
70p

TRANSISTORS TTL

30p
30p
30p
30p
90p
30p
30p
30p.
30p
30p.
80p
45p.
45p
12p
14p
14p
12p
14p
4p

BC183C

74118

7415138
74L8139

74157

74L5169
74L8170
7415173
74L5174
7418175
7415181

7415293
74L5353
74L5362
74L$365
7405366
74LS367

7415259
7415260
74L5266
7415273
7415275
74L5279
74LS280
7415283
74L5290

CD4503
CD4s11
CD4s512
CD4514
CD4515
CD4516
CD4518
€D4520
CD4528
C€D4538
CD4539
CD4541
CD4555
CD4s61
CD4568
TDA1008
TDA1022
TDA1024
2002
TDA2003
TDA2020
TDA2030

2N1131
2N1132
2N1303

100p

12p 20p 110p

80p

347p
570p
120p
150p
345p
350p
340p

£D4502

SAAS5020

SN76013N295p
TAAG21A 290p
TAAB61IB 175p
TBA120B  70p
TBA120S 68p
TBA120U 98p
TBA5400 161p
TBA651

‘TBABOO

TBAB10S 110p
TBAB20  B1p
‘TBAS20Q 175p
‘TCA270S 171p
TDA1004 345p

70p

DIODES
5p
1bp
10

18p
20p
30p

40p
18p
10p
8p
Bp
&

1.C. SOCKETS
LOW PROFILE TURNED PIN

D.LL Type D.IL. Type Price
8 pin 8 pin 35
14 pin
16 pin
18 pin
22 pin
24 pin
28 pin
40 pin

RIBBON CABLE
(Priced per 33cm}

LM3811

LM3914
LM3915
LM3916
MC1458
MC1488
MC1489
NESS5

LINEAR
CA1310E 185p
90p
230p

D CONNECTORS TDA2522

PLUGS SOCKETS

9 way
15 way
25 way

95p
50p

75p

150p

TLO71 50p
TLO72 60p

REGULATORS
180p UATZ3C 77p 18H12 {3A/5V)
80p 78054 $0p
130p 78124 50p 78L05
350p 7812Kc 121p 78L12
130p 7815A 50p 78L15
sop 78L18

65p 7818A

65p 78247 s0p 7824
65p 79054 55p 78L62
(M320/20  65p 7912A 56p 7905
LMX7T  180p 79154 §6p 79012
LMIB9  324p T91BA 55p 79115
UATSP (BA/SV) TR0 55p 79L18
79124

450p
TRIACS BRIDGE RECTIFIERS
1A/50V

BA/S0V
6A/100vV

30p
125p
190p

LM31IN
LM318N
LM324

ZENER DIODES
BZX61C/1.4 watt: 3V3, 3VE. 3V9, 47, 5VE,
6VZ, TV5, BVZ, 10V 11V, 12V, 13V, 15V, 18V,
20V, 22V, 28V, 27V, 30V, 33V, 36V, 39V, 43V,
47V, 56V, 68V, T5V, B2V, 100V, 180V, 200V

16p each
BZYBBC/0.8 watt: 1V3, 2V7, 3V, 3V3, 36, 3v4,
4V3, 4v7, 5V1, 5V6, 6V2, TV5 BV2, 9V1, 10V,
11V, 12V, 13V, 15V, 16V, 18V, 22V, 24V, 27V,
30V, 33V, 36V 10p each

DA3s 50p | ILM3909

LED
5mm: Red  10p
Green 13p
Yellow 13p
3mm_Red 10p
Green 13p
Yellow 13p
COX21: Red
flashing 65p
251 Rect/stack.
Red 20p
Green 25p
Yellow 25p

LM304H
Red LM309H
Green
Yellow
: Tni.
Red
Green
Yellow
: Square
fled
Green
Yellow

RECHARGEABLE BATTERIES
HP2, 1.2v, 4.0AH £3.95
HPZ, 1.2v, 1.2AH £2.70
HP11, 1.2v, 1.2AH

HP7, 1.25v, 500mAH

AAA, 1.2v, 180mAH

PP3, 8.4v. 110mAH

LM30SK
LM317K
MATT |
LM320/5
(M320/12
LM320/15

14 pin
18 pin
18 pin
20 pin
22 pin
24 pin
28 pin
40 pin

ALUMINIUM

BOXES
310 x 199" x 9}"
80 x 50 x 25
100 x 65 x 50
100 x 70 x 40
100 x 100 x 40
135 x 70 x 40
135 x 105 x 40
180 x 125 x 65
205 % 155 x 75

POTENTIOMETERS
Carbon track, l'wan log & linear
values:

VERO PLASTIC BOXES
White 71 x 49 x 25

Bk 71 x 48 x 25

Bik 120 x 80 x 35

BIk 180 x 110 x 66

5A/400V
SA/600V
SA/800V
TA/100V

45p!
40p|
45p|
50p|
60p|
5p
0p
46p|
53p
58p
Np
19p.
99p
43p 15p

each. 3uF 33p. 47uF 40p. 63uF 63p. 220uF 110p.

THYRISTORS

104p| TOS 1A/400V
104p| 2N1599
104p1 2Nasd)
132p| 2N4444
143p| 2N5060

20p| 2N5061

40p) 2N5062

TTp| 2N5063

99p| 2N5064

80p{ 600mA/20V
90p| 600mA/30V
130p| 600mA/ 100V

PRESETS

600mA/200V
1A,

104p
40p|1
170p
150p
36p
3p
42p
4t
4p
21p
Up
0p

1A100V
TA7200V
1A/400v
2A/50V
2A/100V
2A/200V

5.50
63 x 25 pk of 5130 2A/400V
SOLDER

20 swg, 3 core

1047100V
10A/200V
10A/400v
10A/400P

Dalo Etch resist
£1.10

TiC2460

SLIDER POTS

Range

470R-2.2MR (single track)

4.7K-2.2MR {dual gang) 100p

4.7K-2.2MR {singte gang DO/P switch}
90p

Range
5K-500K

60mm track, log & linear values:

Pre-set pots ] watt

Price
80p

Range Price
50R-4.7MR {mini vert. & horiz.) 10p

RESISTORS

High stability, | watt, 5%

Range
1R-10MR

Price {1-
2p

39} {1004}

P

High stability, } watt, 5%

Range
1R-10MR

Price (1-99)
3p

{100+)
1.5p

CAPACITORS

CERAMIC  1pF, 2p2, 2p7, 3p3, 3p9. 4p7, 5p6, 6p8, 8p2, 10pF, 12pF, 15pF. 18DF, 220F, 22pF, 33pF,
39pF, 47pF, S6pF, B8pF, 82pF, 100pF; 120pF, 150pF, 180pF, 220pF, 270pF, 330pF, 470pF, 560pF,
€80pF, B20pF, 1000pF, 115, 108, 2n2. 3n3, 3n9. 4n7, 56, 6n8, 8n2, 10nF, 22nF, 47nF, 100nF 6p each
MYLAR: 100V 1nF, 2n2, 3n3, 4n7, 608, W0nF Tp each. 15nF, 22nF, 33nF, 47nF 9p each. 68nF,
100nF 11p each. 220nF 15p, 330nF 18p. 4700F, 20p.

POLYSTYRENE 22pF, 47pF, 68pF, 82pF, 100pF, 120pF, 150pF, 220pF, Z70pF, T30pF, 390pF,
4702[ 680pF, 820pF, 1000pF, 1200pF, 1500pF. 1800pF, 2000pF, 2200pF, 3300pF, 4700pF, 5600pF,
100 Bp each
TANTALUM BEAD 3V: 100uf. 150uF, 220uF, 330uF 64p each. 470uF 110g. 68UF 160p. 6V3:
6u8, 12p. 10uF 13p. 33uF 33p 47uF 25p. 100uF, 220uF 77p each. 470uF 160p. 10V: 15uF, 22uF 20p

16V: 2u2, 3u3 20p each. du7, 6uB 25p each. 10uF 32p. 22uF 35p. 16V: 33uF 40p. 47uF 60p. 100uF
95p. 220uF 105p. 25V: 15uF, 22uF 40p each. 47uF, BBuF 60p. 35V: 0.1uF, 0. 22uF, 047uF 16p each.
1uF, 15 18p each. 2u2 25p. 3u3. 4u7 20p each. 6u8 30p. 10uF 40p. 47uF 60p.
ELECTROLYTIC Axiel or Radial 16V: 10uF, 22uF, 33uF 10p each. 47uF, 68uF, 100uF 12p each.
125uF, 220uF 14p each. 330uF 18p. 470uF 24p. 680uF 36p. 1000uF 30p. 1500uF 40p. 2200uF 50p.
25V: 1uF, 10uF, 22uF, 47uF 10p each, 100uF 12p. 220uF 20p. 470uF 30p. 1000uF 40p. Z200uF 55p.
4700uF 175p. 35V: 1200F, 250uF 20p each. 40V: 6u8 10p. 470uF 30p. 1000uF 45p. S0V: 0.4TuF,
uF Bp each TuF (smaif) 12p. 220uF 35p. 63V: 1uF, 2u2, 4u7 7p each. 10uF, 22uF 10 each. 47uF
12p. 100uF 20p. 220uF 30p. 100V: 4.7F 48p. 160V: 10MF 32p. 250V: 0.01uF, 0.047uF, 0.1uF 10p
each. 022uF 11p. 0.47uF 12p. TuF 18p. 2u2 26p. 10uF 23p. JOOUF 35p. 400V: 0.47uF 35p. 600V:
002uF, 0.047uF 30p each. 0.22uF, 67p. 1000V: 0.0022uF 27p. 0022uF, 0.1uF 39p each,
POLYESTER C280 250V .01, 022, 033, 068, .1 8p. .15, 22, 33 10p. .47 12p. 68 20p VuF 26p. 22
501

9.
SHVERED MICA  2p2, 3p3, 5pF, 10pF, 18pF. 20pF. 22pF, 25pF, 27pF 13p each. 30pF, I3pF, 33pF.
47pF, SOpF, 56pF, B3pF, 75pF, 82pF, 100pF, 120pF, 150pF. 180pF, 200pF, 220pF, 250pF, 270pF,
300pF 15p each. 330pF, 390pF, 470pF 19p each. S00pF, 550pF, 680pF 22p each. 820pF 24p.
1000pF 27p. 1500pF 32p. 1800pF 42p. 2200pF 45p. 2700pF 48p. 3600pF 55p. 3900pF 68p. 4700pF
83p. S000pF 98p. 6800pF 115p. 8200pF 120p. 10000pF 125p.

All prices include V.A.T.
Same day despatch

6

50p P&P ON ALL ORDERS UNDER £10
TELEPHONE ORDERS ACCEPTED WITH ACCESS

& BARCLAYCARD. OFFICIAL ORDERS MOST
WELCOME FROM SCHOOLS ETC.

WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
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MORE THAN A GAME

THE popular fascination of home computers stems almost entirely from
their ready use as fun machines. The ever-growing repertoire of software
for games available in shops and stores in every high street, to say nothing of
the products on offer through mail order, is sufficient proof of the manner in
which most home computers are currently employed. It is indeed remarkable
that a high proportion of computer users are hooked on this form of amuse-
ment and probably never even consider other more enlightened uses for their
machines. For, with all due respect to the ingenious schemes conjured up by
the compilers of these games, the end achievement must surely be considered
flippant and banal considering the high technology involved and the tremen-
dous capabilities of these machines.

Coincident with the dawning of the “leisure age”, the arrival of the
microcomputer has been most opportune. But it can give little satisfaction to
contemplate the wide spread extension of the amusement arcade function
while more meaningful applications of computing power have yet to be
properly explored. What is possibly the most versatile tool of all to come into
the hands of the ordinary person remains at present under exploited. Games
software is heavily promoted and presented in attractive if often lurid
packages; its appeal to the computer owner is understandable. But there is a
real danger that by their very variety and abundance, games will divert atten-
tion from more serious and useful functions that this complex product of high
technology is waiting to perform.

Apart from conventional data processing and computing tasks, the home
computer has yet to make its impact as the brain centre for controlling exter-
nal electrically operated systems or machinery. The essential link in such
cases is electronic circuitry, the design and construction of which is well
within the capabilities of the electronics enthusiast.

To this end computer owners will find much food for thought in our
current series Microcomputer Interfacing Techniques. This month’s article is
concerned with computer control of stepper motors. There is also in this issue
a one-off project for BBC Micro owners. Speech synthesis is a fascinating
subject in its own right, and now thanks to large-scale integration, this
faculty—unique otherwise to homo sapiens—can be added to an existing
computer by means of the compact unit which is fully described in our pages.

;é/z /fm)
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Readers’ Enquiries

We cannot undertake to answer readers’ letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. Alt letters requiring a personai reply should be accompanied by a
stamped self-addressed envelope.

We cannot undertake to engage ih discussions on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these

requirements can be met by our advertisers.

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

as we go 1o press.

Everyday Electronics, November 1983

Back Issues

Certain back issues of EVERYDAY ELECTRONICS are available
worldwide price £1-00 inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances wilt be returmned.

Binders

Binders to hold one volume (12 issues) are available from the above
address for £4-60 inclusive of postage and packing worldwide.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £12-00.
Overseas: £13-00. Cheques should be made payable to IPC Magazines
Ltd., and sent to Room 2613, King's Reach Tower, Stamford Street,
London SE1 9LS.
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= SPEECH—
SYNTHESISER

FOR THE BBC MICRO

BY R.A.PENFOLD

HE normal method of communicating

with a computer is to provide an input
via the keyboard and to obtain an output
by way of a monitor screen or printer, but
these methods are used simply because
they are easily implemented in practice,
and not because, they are invariably the
most convenient to use. In many cases it
would be far more convenient to give
voice commands and to have the com-
puter respond with a synthesised voice.

A great deal of research has been done
in both these fields in recent years, and
speech synthesis for small digital systems

698

has been a practical proposition for some
time now.

All simple methods of speech synthesis
provide what is really quite a crude
speech output, but intelligibility is ade-
quate for most purposes. The problem
with high quality speech synthesis is sim-
ply that it requires more memory than a
small digital system can support (about
5 kilobytes per word).

This speech synthesiser project uses
the GI SP0256 speech synthesiser chip
which enables any desired words to be
assembled and stored in a minimal

amount of memory. The unit couples to
the user port of the BBC Microcomputer
(Model B), and its audio output can either
be taken to an audio amplifier or fed to
the analogue input of the computer
IMHz bus so that the speech is
reproduced through the computer’s inter-
nal loudspeaker.

SPEECH CHIP

The SP0256 is a very complex device
which has a 2K x 8-bit RoM, a micro-
controller, a 12-pole digital filter which
models the human vocal tract, and a
pulse width modulator. Fortunately this
device is quite easy to use despite its com-
plexity, and the block diagram of Fig. 1
shows a simple arrangement which works
well in practice.

A 6-bit address bus is used to select the
required sound or “allophone”. The
SP0256 does not have a store of complete
words, but instead 64 basic sounds (in-
cluding pauses) are available, and words
are produced by stringing the appropriate
allophones together.

This gives slightly inferior speech
quality when compared to systems which
store complete words, but it has the ad-
vantage of simplicity in certain respects,
and a reasonable representation of any
word can be produced so that this system
effectively has an unlimited vocabulary.

It is essential to have the SP0256
correctly syncronised with the microcom-
puter which supplies the allophone ad-
dresses, and as speech is a very slow
process by electronic standards this really
means slowing down the flow of the
allophone address to the correct rate for
the SP0256. This is achieved using two
handshake lines.

In order to get the speech chip to
reproduce the allophone designated by
the address fed to the address bus, a pulse
signal is applied to the speak input. The
wait output then sends a signal to the
computer until the selected allophone has
been completed. The most simple way of
halting the flow of addresses during these
periods is to use a software loop con-
trolled by the signal from the SP0256,
and this is the system used here.

The output of the speech chip is a train
of pulses at a fixed frequency, but the
pulse width is varied so that the average
output voltage can be set at any level be-
tween the two supply rails. In order to
smooth out this pulse train into a proper
audio signal it is merely necessary to
process the signal using a low-pass filter.

The audio output level is quite low, and
a high gain amplifier is used to boost the
signal to a level that can fully drive the
analogue input of the BBC computer, or
any normal audio power amplifier. The
output can also drive a crystal earphone
incidentally.

CIRCUIT DESCRIPTION

Fig. 2 shows the full circuit diagram of
the Speech Synthesiser for the BBC
Microcomputer.

Resistors R1 to R7 are merely used to
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SPEECH

SYNTHESISER

The completed
Speech Synthesiser
for the BBC Micro-
computer. Note the
small recessed slot
for the ribbon cable.

ADDRESS BUS

WAIT —————

SPEECH LOW AUDIO
SPEAK —————————  SYNTHESIS PASS
CHIP FILTER OuTPUT

Fig. 1. System block diagram for the
Speech Synthesiser.

protect inputs of the SP0256 (which is a
MOS device) against static charges when
the unit is not connected to the computer.
The seven outputs and one input needed
to operate the SP0256 could probably be
provided by six of the user port data lines
plus the two handshake lines (CB1 and
CB2), but here the alternative method of
using the 8 data lines (PB@ to PB7) is
used.

PBO to PB5 are used as the address
bus, PB6 provides the “speak” pulse, and
the “wait” signal from the SP0256 is
taken to PB7. A slight problem was en-
countered with this system in the form of
the audio output from the unit failing to
cease at the end of the final allophone, but
this was cured in the software (by adding
a pause allophone at the end of each
sequence) and not by any additional

hardware.

A clock signal at about 3:2MHz is re-
quired, and the SP0256 has a built-in
clock oscillator. This can be used with a
crystal, but in this circuit inductor L1 is
used instead, and by adjusting C3 the
clock frequency (and pitch of the audio
output) can be set at the desired level.

R8 and C1 are used to provide a
negative reset pulse at switch-on.

R9 is the descrete load resistor for the
output stage of IC1. The output amplifier
uses TR1 as a high gain common emitter
amplifier. An integrated circuit audio am-
plifier would probably not work well in
this application due to the low supply
potential of 5 volts (which is obtained
from the user port of the computer). The
low-pass filtering is provided by R10, C6,
R11,C7and C8.

Fig. 2. Complete circuit diagram of the Speech Synthesiser For The BBC Microcomputer.

COMPONENTS

Resistors

R1-7  1MQ (7 off)

R8 100k

R9 4.7kQ2

R10,11 22k {2 off)

R12 1MQ

R13 5600

R14 3:3kQ

All 3W carbon +5% al

Capacitors page 703 .

C1 100nF polyester

C2 100pF ceramic plate

C3 500pF compression
trimmer

c4 270pF ceramic plate

C5 470nF polyester

C6 22nF polyester

c7.8 10nF polyester (2 off)

C9,10 100uF 10V elect.
axial leads

C11 1uF 63V elect.
axial leads

Semiconductors

IC1 SP0256 mos speech
synthesis i.c.
TR1 BC109C silicon npn

Miscellaneous
L1 47uH axial leads

SK1 20-way j.d.c. socket and
cable to suit BBC
Micro User Port

SK2 3-5mm jack socket

Printed circuit board: single-
sided, size 107 x 72mm, EE PCB
Service, Order code 8311-04;
28-pin d.i.l. socket; single-sided
Veropins (20 off); 3-2mm screws,
nuts, washers and 5mm long
spacers; plastics case size 150 x
80 x 50mm; 34-way i.d.c. cable
socket {optional).

Approx. cost

Guidance only
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CONSTRUCTION

u

COMPONENT ASSEMBLY

The unit is constructed on a printed
circuit board, the full-size master pattern
of which is shown in Fig. 3. This board is
available from the EE PCB Service,
Order code 8311-04.

== 8311-04

The layout of the components on the
p.c.b. topside is shown in Fig. 4.

IC1 is a Mos device and is not one of
the cheapest i.c.s available at present. It
should therefore be mounted in a (28-pin
d.i.l) i.c. socket, and it should not be
plugged into position until the board is
otherwise complete. Leave the device in
its protective packaging until it is time to
fit it onto the board, and handle it as little
as possible. Make quite sure that IC1 is
plugged in the right way round.

-Fig. 3. Full size printed. circuit board master. This board is available from EE PCB

Service, Order code 8311-04.

O

R8

p
]
] [pi
oo o®®® ®®

R1T R21 R3] RAT RS] RS[ R7

® @2 RIO

|9©@©©©©©©©@0—0

) 3 I GND
——
@ = VEROPINS Sk2
b
.c
&
TR PIN VIEW

BBC MICRO USER PORT VIA SKi
Fig. 4. Layout of components on the topside of the p.c.b. with wiring to BBC User Port.
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Trimmer capacitor C3 requires a
mountmg hole about 5mm in diameter,
and its tags are connected to the board
using Veropms or short pieces of tinned
copper wire.

RIBBON CABLE

The board is connected to the user port
of the computer using a 20-way ribbon
cable fitted with an i.d.c. header socket
(which fits into the user port). The free
end of this lead is wired to the printed cir-
cuit board, and this task will be much
easier if the board is fitted with Veropins,
and both the pins and leadout wires are
tinned with solder prior to soldering them
together. It is advisable to buy the cable
and header socket ready-wired together.
Be sure to connect the lead to the board
the right way round (refer to page 499 of
the “User Guide” if you are unsure about
the user port pin numbering) and make
sure that none of the leads are acciden-
tally crossed over. The cable/Veropin
connections should be sleeved as can be
seen in the photograph, so remember to
slide on the sleeving before making the
soldered connection.

CASE

The completed board will fit into a
plastic box having approximate outside
dimensions of 150 x 80 x 50mm, but
practically any case of about the same

Completed unit with lid removed
showing ribbon cable gripper and
sleeving over the cableNeropm
connections.
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Table 1. Complete list of allophones and their addresses

" ADDRESS ALLOPHONE EXAMPLE WORD ADDRESS ALLOPHONE EXAMPLE WDRD ADDRESS ALLOPHONE EXAMPLE WORD
0 10ms PAUSE 22 uwi t0 44 NG aNchore
1 30ms PAUSE 23 AO AUght 45 LL Lake
2 50ms PAUSE 24 AA hOt 46 WWwW Wool
3 100ms PAUSE 25 YY2 Yes 47 XR repaiR
4 200ms PAUSE 26 AE hAt 48 WH WHile
5 (0)4 bOY 27 HH1 He 49 YY1 Yes
6 AY skY 28 BB1 daB 50 CH CHurch
7 EH End 29 TH THin 51 ER1 summER
8 KK3 Comb 30 UH bOOk 52 ER2 bURnN
9 PP Pit 31 uw2 fOO0d 53 ow nOwW
10 JH dodGe 32 AW out 54 DH2 THey
11 NN1 thiN 33 DD2 Do 55 SS veST
12 IH sit 34 GG3 wiG 56 NN2 No
13 TT2 To 35 vV Vest 57 HH2 Hoe
14 RR1 Rural 36 EG1 GUest 58 OR stORe
15 AX sUcceed 37 SH SHip 59 AR alArm
16 MM Mitk 38 ZH aZure 60 YR cleaR
17 T parT 39 RR2 bRain 61 EG2 Got
18 DH1 THey 40 FF Food 62 EL saddLe
19 Y sEE 41 KK2 sKy 63 BB2 Business
20 EY bElge 42 KK1 Can't
21 DD1 coulD 43 Y4 Zoo

size should suffice. SK1 is a 3-5mm jack
socket and it is fitted at any convenient
point on the lid of the case. It will be
necessary to file away part of the main
section of the case, and possibly part of
the lid as well, in order to provide an exit
hole for the ribbon cable. Due to the
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thinness of the cable only a very narrow
slot needs to be made. A self-adhesive
gripper for the ribbon cable could be fit-
ted to the case internal side to relieve any
strain on the cable soldered connections.

If the audio output of the unit is to be
coupled back into the computer a 34-way
i.d.c. header socket will be needed. The
output of SK1 is then coupled to pin 16
of the header socket which in tufn con-
nects to the IMHz Bus of the computer.
The diagrams on pages 499 and 503 of
the “User Guide” should help to clarify
matters if you are unsure about the
correct method of connection.

The output signal is at a fairly low im-
pedance and high level, and it is not
necessary to use a screened lead to couple
this signal to the IMHz Bus.

USING THE UNIT

The simple program given below
probably represents the most convenient
way of using the unit, but the notes ex-
plain the basic way in which the program
works, and you can of course devise your
own program if you wish. Assuming the
sample program is used, this could be
placed in a program as a PROCedure
which could be called up as necessary,
and even using several separate

PROCedures to obtain several phrases
would not use up a great deal of memory
space.

The numbers of the required
allophones are listed in the data statement
(line 90), but note that the number 64
must be added at the end of the allophone
list to bring things to a proper conclusion
and to prevent the program from simply
“crashing” at the end.

Table 1 gives a full list of the
allophones, but a few points need to be
borne in mind when compiling phrases
from these. You cannot simply take the
letters of a word, look up corresponding
allophone numbers, and then use these.
As most letters can be pronounced in
more than one way this is not feasable,
and it is for this reason that there are
more allophones than letters in the
alphabet. Actually most of the allophones
represent more than one letter.

The correct way of assembling words
is to break them down into their con-
stituent sounds, and then search for the
allophones which give the best match for
these sounds. This can be a little difficult
at first, but with a little practice it soon
becomes quite easy.

Be prepared to experiment a little, and
if you are unsure which allophone is best

10 ?&FE62=127

20 REPEAT
30 READA
50 ?8FE60=B
60 ?8&FE60=C

80 UNTILA>63

1990 STOP

Speech Synthesis Software

49 IF A<64 THEN B=A+64:C=A ELSE B=64:C=0

70 REPEAT UNTIL ?&FE60>127

90 DATA (values of allophones separated by commas . . .),64
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suited to a certain position in a word sim-
ply try all the likely candidates to deter-
mine which one sounds the best.

PAUSES

It is important to use pauses correctly
in order to obtain the best results. With
the written word there are spaces between
each word, but with the spoken word
these pauses are often absent.

Construct sets of allophones to suit the
way words are spoken and not the way
they are written down. Paradoxically, you
may find that adding brief pauses in the
middle of words sometimes helps to give
better results. In particular, adding a
short pause ahead of the allophones
which have an abrupt start (such as num-
bers 9, 33 and 63) can sometimes help to
emphasise them and give a better sound.

In some cases there are two very
similar sounds in the list, and this is where
one is a longer sound which is likely to be
best at the beginning of a word, and the
other is a shorter sound which is likely to
be better at the end of a word. However,
there are no strict rules about the use of
these and they can work best when used
the other way round.

A few allophones can be doubled-up to
give a longer sound (numbers 7, 12, 15,
23, 24, 26, 29, 30, 40 and 55), but with
most this does not give acceptable results.

PROGRAM NOTES

Line 19 of the program sets up seven
of the user-port lines as outputs. Lines
2040 are a REPEAT/UNTIL loop
which sends the numbers of the
allophones to the speech synthesis unit.
The allophone numbers run from 0 to 63,
so the loop is terminated when a number
over 63 occurs. The numbers to be sent
are held in data statements after the end
of the loop.

As long as the number read from the
data statement is less than 63, line 40
puts the value plus 64 into the variable B.
This actually causes the start of the
speech. Only a short trigger pulse is
necessary, and line 60 cuts it off. Line 70

The completed
printed circuit board
showing compon-
ent layout, wiring to
the audio output
socket SK2 and rib-
bon cable attached
to the micro 20-
way user port
socket.

is a software pause which causes the
program to wait until the synthesiser is
ready for the next pulse.

When the value read from the data
statement is 64, the program sends a
“pause” value to the synthesis unit. If this
was not done, the sound from the last
allophone would continue indefinitely.
The loop is then terminated, and the
program ends.

THE PROGRAM AS A
PROCEDURE

Normally, in a large program, it will be
necessary to have the speech synthesis
procedure able to produce-several words
or phrases, depending on the cir-
cumstances when the procedure is
called—perhaps different answers in
response to keyboard input, or a series of
questions.

It is-not necessary to have a separate

Program Using Procedures
1000 PROCspeech (W)
1010 ?&FE62=127
1029 RESTOREW
1030 REPEAT
1040 READA
1050 IF A<64 THEN B=A+64:C=A ELSE B=64:C=0
1060 ?&FE60=B
1070 ?&FE60=C
1080 REPEAT UNTIL ?&FE60>127
1090 UNTILA>63
1100 DATA......
1119 DATA......
1120 DATA......
1130 (as many data lines as required,
1149 each phrase ending with ‘64°)
1150 ENDPROC

702

procedure for each phrase. The various
phrases can be held in separate data
statements, and the line number of the
phrase required can be passed to the
procedure as a parameter. Within the
procedure, RESTORE is used to set the
DATA pointer to the required line. The
following is a short example of how this is
done. See page 105 of the “User Guide”
for a full explanation of passing
parameters.

90 AS$=GET$
100 IFAS="Y" THEN W=1110
ELSE W=114¢
110 PROCspeech (W)
120 .. .restof program. . .

The procedure would be as in the
listing below. Note that the name of the
variable (in this case “W”) does not have
to be the same in the procedure and in the
main program. O
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Catalogue Received

The latest Components (Sept-Dec)
Catalogue from Verospeed certainly lives
up to its title on the front cover, of being
“The Electronics Superstore”.

With over 300 pages of components
ranging from advanced microprocessor
devices to the humble resistor it is a
catalogue to be treasured. An obvious
bonus is the practice of each page to carry
both the order code and price.

Copies of the Verospeed Sept-Dec 1983
Components can be obtained from:
Verospeed, Dept EE, Boyatt Wood,
Eastleigh, Hants SO5 4ZY.

Fault Finding

It was only two issues ago that we men-
tioned a company, Webb Logic Systems,
prepared to “service” readers projects and
return them in working order. We have now
heard from a small company in Scotland
who are prepared to offer the same type of
service.

For more details readers should write to
John Williams (Electronics), Muirtown
Basin, P.O. Box 18, Inverness, IV1 1YT,
Scotland.

Teach-In 84

Readers wishing to purchase kits for the
new Teach-In 84 series may obtain them
from the following advertisers. Prices ap-
pear in their relevant advertisement in this

il

BY DAVE BARRINGTON

CONSTRUCTIONAL PROJECTS

Camera/Flashgun Trigger

The only component purchasing prob-
lems likely to be encountered when con-
structing the Camera/Flashgun Trigger is
the supply of the “matched” infra-red emit-
ter and detector devices.

The only source we have been able to
locate for the supply of both the TIL100
and the TIL38 infra-red emitter and detec-
tor is Maplin. These are listed as Order code
YH70M and YH71N.

Car On/Off Touch Switch

The relay used in the prototype model for
the Car On/Off Touch Switch was an
“Autolec’” type obtained from an
automobile spares shop. These relays
usually have contact ratings of approxi-
mately 30A.

Other, cheaper 12V relays with less
current capabilities may be used but the
relay contacts must be able to handle the
current requirements of the system being
controlled.

EE PRINTED CIRCUIT

BOARD SERVICE

Printed circuit boards for certain EE con-
structional projects are now available from
the EE PCB Service, see list right. These are
fabricated in glass-fibre, and are fully drilled
and roller tinned. All prices include VAT and
postage and packing. Remittances should
be sent to: EE PCB Service, Everyday Elec-

Multimod Effects Unit

The semiconductor devices called-up for
the Multimod Effects Unit are stocked by
Benningcross Electronics and Maplin.
Maplin stock all other components required
for this project.

The Siemens type capacltors are also
stocked by Rapid, Cricklewood, Electro-
value and Magenta Electronics.

Digital Gauss Meter

The Hall effect sensor, type UGN-
3501M, used in the Digital Gauss Meter is
an 8-pin Sprague device. This device is only
available from Magenta Electronics Ltd.,
Dept EE, 135 Hunter Street, Burton-on-
Trent, Staffs DE14 2ST.

All other components, including the
display, are stocked by Maplin Electronic
Supplies.

Microcomputer Interfacing Techniques

The stepper motor used in our model for
the Stepping Motor Board was a Superior
Electric "Slo-Syn” type purchased from
Stewart of Reading, Dept EE, 110
Wykeham Road, Reading, RG6 1PL. The
price for this motor is £15.53, including
VAT and carriage.

The BD203 transistor is not very com-
mon, but any TO-220 npn transistor with a
collector current rating not less than 3A,
such as the TIP31A or TIP41A, will do.

BBC Speech Synthesiser

The speech synthesiser i.c., type
SP0256, forming the “voice” of the BBC
Speech Synthesiser project is obtainable
from Maplin Electronic Supplies.

The 47uH coil is stocked by RS Compo-
nents, Order code 228-163. This item will
have to be ordered through a local stockist
as they do not supply direct to the pubtic.

Tower, Stamford Street, London SE1 9LS.
Cheques should be crossed and made
payable to IPC Magazines Ltd.

We regret that the ordering codes for the
August projects have been incorrectly
quoted in the Sept-Oct issues. Correct
codes are give below.

Please note that when ordering it is im-
portant to give project title as well as order
code.

Readers are advised to check with
prices appearing in current issue before

e tronics Editorial Offices, King's Reach ordering.
[ — ——— e PROJECT TITLE Order Code Cost
SUPPLIERS OF KITS Eprom grogrammer, ERS-BB(Jungsia)a) 8306-01 £9.31
prom Programmer, Genie (June 8306-02 £9.31
FOR TEACH_'IN 84 Eprom Programmer, TRS-80 & Genie {(June 83) 8306-03 £1.98
Please refer to advertisement on page User Port Input/Output M.LT. Part 1 {July 83) 8307-01 £4.82
stated. User Port Control M./.T. Part 1 (July 83) 8307-02 £5.17
. Storage ‘'Scope interface, BBC Micro {(Aug 83) 8308-01 £3.20
Bi-Pak f{page 695) Car iIntruder Alarm {Aug 83) N 8308-02 £5.15
PO Box 6, High Power Interface M./.T. Part 2 (Aug 83) 8308-03 £5.08
Ware, Herts. Pedestrian Crossing Simulation M./.T. Part 2 {Aug 83) 8308-04 £3.56
Electronic Die (Aug 83) 8308-05 £4.56
Greenweld Electronics (page 752) High Speed A-to-D Converter M./.T. Part 3 (Sept 83) 8309-01 £4.53
43 Millbrook Road, Signal Conditioning Amplifier M.1.T. Part 3 (Sept 83) 8309-02 £4.48
Southampton, SO1 OHX. Stylus Organ (Sept 83) 8309-03 £6.84
Distress Beacon (Sept 83) ( *8309-04 gggg
: Distress Beacon Pocket Verslon (Sept 83) 8309-05 d
Magenta Electronics (page 756, :
13 5g Hunter Street fpag ) D-to-A Converter M.1.T. Part 4 (Oct 83) 8310-01 £5.77
Burton-on-Trent §taffs High Power DAC Driver M./.T. Part 4 (Oct 83} 8310-02 £5.13
DE14 2ST ! Electronic Pendulum (Oct 83) 8310-03 £5.43
’ TTL/Power Interface for Stepper Motor M./.T. P(art 5 (Nov 83) 8311-01 £5.46
. Stepper Motor Manual Controller M./.T. Part 5 (Nov 83) 8311-02 £5.70
:'; Electronics (page 692) Digital Gauss Meter (Nov 83) 8311-03 £4.45
Boston Road, Speech Synthesiser for BBC Micro (Nov 83) 8311-04 £3.93
London, W7 3SJ. Car On/Off Touch Switch (Nov 83) 8311-05 £3.11

[ —— e ————— *Set of four boards. M.I.T.— Microcomputer Interfacing Techniques, 12-Part Series.
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REMOLO depends on two circuit

blocks, a Voltage Controlled Am-
plifier (v.c.a.) and a slow speed waveform
generator or “control oscillator”. There
are many other effects possible using this
basic v.c.a./oscillator arrangement, which
is where the Multimod comes in.

It can be used just as a high quality
tremolo, but other facilities have been ad-
ded which bring the effects more into line
with contemporary sounds. Noise, distor-
tion, output impedances and battery drain
are all low. An optional le.d. indicator is
included which shows when EFFECT is
selected by blinking at the modulation
rate and just comes on approximately
every 30 seconds when NORMAL is selec-
ted to indicate that the unit is still
switched on.

A problem with many designs for this
type of circuit is breakthrough of control
voltages into the audio output causing
clicks or thumps. This unit is free of
these, partly due to the design of the com-
ponent layout using two circuit boards at
opposite ends of the case, one for the
audio path and the other for the control
voltages, thus keeping these physically
isolated from each other. Using two small
rather than one large board also makes
construction easier and leaves excellent
access to all components should this be
necessary.

CIRCUIT DESCRIPTION

Low noise op-amps (two in one LF353
dual package) are used for the audio cir-
cuit but are not necessary for the control
circuits so a low-cost quad op-amps
(MC3403) is used there. See circuit
diagram, Fig. 1.
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MULTIMO

MUSICAL EFFECTS UNIT

MUSICIAN.

A VERSATILE SPECIAL EFFECTS UNIT THAT GENERATES
A VARIETY OF OUTPUTS FOR ELECTRONIC
INSTRUMENTS, INCLUDING TREMOLO, STEREO AUTO
REPEAT, F2 AND DIFFERENTIAL MODULATION AND A
MULTITUDE OF INDIVIDUAL SOUNDS FOR THE SERIOUS

By J

D Rogers

The audio input is buffered and am-
plified by ICla then fed to a v.c.a. which
is formed by a field effect transistor
(TR1) and IClb. Source to drain
resistance of f.e.t.s can be controlled by a
voltage on their gate terminal. In this
circuit, any change in the source-drain
resistance will alter the gain of IClb
because the latter is an inverting amplifier
stage whose gain is determined by the
value of R9 divided by the value of R8 in
series with the f.e.t.’s resistance.

So, by altering the control voltage to
the fle.t., the gain can be modulated. A
d.c. voltage via R21 is used to set the
resting bias to the required point so that a
fluctuating voltage via C6 from a slow
speed oscillator can then be added to
cause modulation.

Shunt resistor R24 across the DEPTH
control potentiometer VR3 makes its
rotational “law” even more extreme than
logarithmic, this is to allow controllable
mild to strong tremolo effects in the first
three-quarters of the potentiometer’s rota-
tion while still leaving available very
strong modulations near the top of its
range, where the effect becomes an en-
veloped “auto repeat”.

Obtaining good modulation is not as
easy as it seems. The fle.t. could be biased
by a hit and miss method to almost any
point on its operational resistance curve
and still give some sort of effect when
modulated. There is, however, only a cer-
tain range where usable quality effects are
given and an even smaller range where
modulation is the smoothest, most sym-
metrical and distortion-free.

To set this optimum point would nor-
mally involve critical voltage measure-

ments at the fe.t.’s gate, but in this unit,
by careful attention to levels and im-
pedances it has been worked so that this
point will be arrived at automatically
when the fe.t. is biased such that the
overall gain between ICla output and
IC1b output rests at unity. This point can
be found by a simple, but accurate, audi-
ble method, described later under the
heading “Setting Up”. The control
oscillator modulates the gain both above
and below this unity gain point.

For consistent results, the d.c. bias
must not alter with changes in battery
condition, so a diode (D1) is used to
provide a stabilised reference voltage of
about 0-6V, which is then amplified and
adjusted by IC2a and the preset VR to
give the required bias.

OPPOSITE PHASE

At the output, opposite phase signals
from the v.c.a. and the pre-amplifier are
mixed in set proportions via R10,11,12
and 13. This allows three differently
modulated versions to be generated while
needing only the one v.c.a./control os-
cillator system. It is only possible to do
this because the v.c.a. can be set at a
known point, as described above. R15
and R16 are used to trim the final levels
to equal the original input volume. Two of
the signals are fed to separate output
jacks (SK2 and SK3) while the third is
fed to a switch (S2) which can route it to
either of the outputs.

Modulation of the two outputs is op-
posite, so as one is increasing, the other
will be decreasing, while the switched
effect is another type of modulation
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“F2” which is described later.

Instrument amplifiers always have an
input impedance of at least 47 kilohms
and so will have negligible loading effect
on the output mixing networks of this
unit.

Using f.e.t.s as audio modulators can
cause distortion, but there is a method of
cancelling this to insignificant levels and
this is employed here. It consists of
feeding the gate with a voltage equal to
half the signal appearing across the drain
and source terminals. This is performed
by R5, R7 and C4.

The control oscillator consists of IC2¢c
and IC2d, and is a novel design
developed specifically for this unit to
provide smooth waveforms over a wide
frequency range. Added interest is given
by the pEv circuit (Delayed Entry and
Varispeed). This uses the audio input
signal and amplifies and rectifies it to give
a voltage that when fed to the control
oscillator alters both the speed and size of
its output.

This allows, for example, notes to be
struck and the modulation to come in
smoothly after a delay determined by
how quickly the notes decay and how
high the DEV control is set.

Fig. 1. Circuit diagram of the Multimod Musical Effects Unit.

R10

Everyday Electronics, November 1983

SK2
+9v AR
™
E1ENS IC1 = LF353
1C2« MC3403
K9
4 =il - SK3
= R 2 TRt c5
' Mo p-l '— FAAN\—> BF244 R8 68nF
81 ] 1 d 3
] 9v + I 100nF 220K IC 1
1 [==P1 34 O—D A
- (- I 1
100uF I S3b
I ' RIS
51| [ON[OFF] | | 2201
S i RY7
l {B ’I' —1 i | 00
ov h .
i I &
fo i +VN—
R 1)
JEFFECT /— ————————
2-7M0
1o FOOTSWITCH 10k0)
5
DEV =
100uF
“ ' b + L 1c2d>2 ]
VR2 2:2M0 (= c;‘ 3, e
4 VRL 2201 |
1Y PIN 4 e T :r“ — AAAH
1C2 PIN1 ) |
b/
N - SPEED R30 EE
Ll | b 1-Ski} ——
cs [EPH 9
[ + . R29 T VR3
} IC2 - 100k2 -
d 220k 470nF 10 10k1
VR1 R24 1N8148
R25 470nF
22k0) 4702 .
i3 o 5 p SEETEXT | P
SET 14 5k
: .2 % e
e
% ot 1500F R26 TIL209
INa128 470
a



l(“"""’nni‘“”\ -erm B SR &

s I I,, &
I'*Igj, | | ) | = 2UNAE

»t-v-_-m-

CIRCUIT BOARDS

Two small circuit boards are required
and can be obtained by cutting one of the
standard sizes of Veroboard (37 holes by
35 strips) just to one side of its middle,
leaving 17 copper strips on one piece (the
control board) and 18 on the other (the
audio board). Having cut the boards to
size, make all the necessary breaks in the
strips as shown in Figs. 2 and 3.

First solder onto the boards all the
links and flat-lying resistors, then the i.c.
sockets, the preset VRI1, TRI, the
capacitors and the upright resistors.

The SPEED and DEPTH potentiometers
(VR3 and VR4) are soldered directly
onto the control board, which is thus con-
veniently held in place within the unit
when these potentiometers are mounted
onto the case. Veroboard holes are
slightly too small to accept potentiometer
pins and so the relevant holes should be
slightly enlarged using a small file or drill.
The centre pin of VR3 needs to be bent
backwards since it is soldered onto the
adjacent copper strip to the other two
pins. VR4’s pins are simply left in line.

CASE

Drill the case as shown in Fig. 5. If a
different case is used then the layout can
be altered to suit except that VR3 and
VR4 must be 48mm apart in order to fit,
since they are a fixed distance apart on
the control board.

Clean the case after this and letter it as
required using Letraset or similar rub-
down transfers. This must then be protec-
ted from wear using a clear varnish (such
as the aerosol types available from Letra-
set). When the varnish is dry the panel
components can be mounted, including
the control board which is attached to
two of the potentiometers.

The two output sockets are mounted
above each other on one side of the case,
and so the connection required between
SK2 earth and SK3 earth-break-contact
can be made by soldering these two pins
together where they lie (see Fig. 4).

Interwire all components as shown
using multi-stranded 7/0-2mm wire. It is
always worth taking care to route all
wiring as neatly as possible, as this can
make the difference between a satisfying
project and a troublesome “birds nest”.
Connections to the control board are
easily routed down the edges of the case
where they will be out of the way.

The audio board is retained at one end
in between S2 and SK2/3, so S2 should
be covered with a small piece of insula-
tion tape to prevent the circuit board
shorting against it. The other end of the
audio board is conveniently held in place
by using a self-adhesive Velcro mount.
Stick one of the Velcro squares against
the side of the case, the other square can
then be bent into an “L” shape and
pushed onto the square and against the
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Resistors
R1 220kQ R11 33kQ2 R21
R2 1MQ R12 2-2kQ R22
R3 6-8kQ R13 2-2kQ R23
R4 2.2kQ R14 27kQ R24
R5 100kQ ° R15 10kQ R25
R6 4.7MQ R16 27kQ R26
R7 100kQ R17 330Q R27
R8 10kQ R18 2:2kQ R28
RS 100kQ R19 1kQ R29
R10 15kQ2 R20 4.7kQ

All 7W carbon +5%

Capacitors
2

Ci 100pF 10V elect. radial lead (2 off) See
C3 100nF polyester C280 Sho
C4,6 2.2nF mylar {2 off)
C5 68nF polyester C280 T |
Cc7 150nF polyester C280 a |
C8,10 470nF polyester—Siemens type (2 off) page 703
() 47uF 25V elect.
C11 1uF polyester—Siemens type
Semiconductors
D1,2 1N4148 silicon (2 off) Additional components for l.e.d.
TR1 BF244 n-channel f.e.t. R30 1.5k
IC1 LF353 dual op-amp D3 1N4 148 silicon
IC2 MC3403 quad op-amp D4 TiL209 3mm red l.e.d.

Miscellaneous

VR1
VR2
VR3
VR4
SK1/81
SK2,3
S2

S3
B1,2

Aluminium case, 153 x 102 x 51mm (Maplin type AB13); O-1in matrix strio-
board, 37 holes by 18 strips and 37 holes by 17 strips; controt knob (3 off);
14-pin i.c. holder; 8-pini.c. holder; battery clip (2 off); 7/0-2mm wire.

22k miniature horizontal preset

2.2MQ log. control potentiometer {(Maplin FW29G)
100kQ log. control potentiometer (Maplin FW25C)
220k lin. control potentiometer (Maplin FWO06G)

6-3mm 2-pole jack socket with d.p.d.t. switch (Maplin BW80B)

6.3mm 2-pole switched jack normally closed (2 off}
s.p.d.t. centre-off miniature toggle

d.p.d.t. latching push-button (footswitch)

3V PP6 battery (2 off)
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Fig. 3. Component board layout and underside view of the control board.
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Fig. 4. Case mounted gomponent layout and interwiring diagram for the Multi-
mod. Refer also to Figs. 2 and 3.

oosnb.o-oIo--o‘ . r . 1 E: i £14

Internal view of the prototype model showing
the two board construction and the positioning
of the batteries. 1

y
o

T0
AUDIO BOARD

|

L
10
AUDIO BOARD

|
1
|
|
I

@

"
PINS SOLDERED | AQV3IH H3A3 [
TOGETHER / 1 i’
RIS

AUDIO BOARD

Everyday Electronics, November 1983



board, thus holding the board against the
plastic body of SK 1. See photo.

The internal layout is such that there is
ample room for two PP6-type batteries,
and these are retained in position horizon-
tally between the potentiometers and jack
sockets. A piece of plastic foam should be
placed over the batteries to retain them
vertically before the base is screwed on.
Smaller PP3-type batteries can be used
but these work out more expensive in the
long run.

Standard “PP3” connectors will fit
either type of battery and will also fit six
pen cell battery holder packs. Using the
suggested case it may be found that the
base will not fit properly because its lip
hits the spacing washers behind SK2, but
this is easily solved by cutting a “flat”
onto the fibre washers.

SETTING UP

Using OUTPUT B, turn DEPTH to Zero
and set S2 downwards. Now, while play-
ing a sound into the unit, carefully adjust
the SET BIAS preset on the control board
using a small screwdriver until the least
possible volume can be heard, this being
at a “null point® on the preset, either side
of which the sound level increases. The
unit is now set up and should need no
further attention.

CIRCUIT OPTIONS

If the optional le.d. indicator is re-
quired, then a hole just big enough for D4
should be drilled in the case halfway
between VR3 and VR4. The l.e.d. is then
soldered to the control board with its
leads shaped to position it in the hole.
Any l.e.d. can be used, but the
“miniature” red type is the best visually.

The output arrangement used for the
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ENVELOPES OF SIGNAL AT VARIOUS
PARTS OF THE CIRCUIT

1 NORMAL INPUT
2 MODULATED OUTPUT A

3 OPPOSITE PHASE
MODULATED OQUTPUT B

4 “F2" MODULATED

OTHER ENVELOPES CROSS THE UNITY GAIN LINE

i F2 ENVELOPE PASSES THROUGH ZERO WHEN

Fig. 6. Waveform diagram showing the normal
and 8 and the F2 modulated output.

prototype is probably the most useful
one, but other combinations are possible.
You basically have four different signal
sources available to choose from: (1)
plain signal from R17/19, (2) modulated
signal from R14/15, (3) oppositely
modulated signal from R10/11 and (4)
“through zero” modulated signal from
R12/13.

Any of these can be used or processed
separately or blended in various ways.
Resistor values of 27 kilohms or over
should be used for such blending, so as
not to upset the existing network. Finally,
if this unit is intended for recording use
with a stereo studio mixer, then stereo
imaging will be better if a simple
inverter stage is added- to OUTPUT B, as
this brings the audio signals at the out-'
puts in phase.

Fig. 5. Case drilling details. For clarity, the top of the case is shown folded flat,
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input, complementary outputs of OUTPUT A

EFFECTS AND SETTINGS

Selecting NORMAL by the footswitch S3
always gives a straight untreated signal at
OUTPUT A regardless of where any of the
unit’s controls are set.

For tremolo, OUTPUT A is used, S2 is
left in its central OFF position, and the
speed and depth controls can be set
anywhere up to three-quarters full. A
slight slow tremolo suits electronic piano,
imparting a “Fender Rhodes” feel.

The pEv control can be adjusted to
delay the entry of modulation, or to give a
tremolo on single notes  but steady signal
when chords are played, modulation then
coming in gradually (and slowing) as the
sound decays. This can be more ex-
pressive on guitar for example than nor-
mal tremolo, and also prevents the loss of
attack that can otherwise occur when the
attack part of a note happens to coincide
with the trough of a modulation cycle.

With DEPTH set at full the effect
becomes Autorepeat, and switch S2 can
be used to change the rhythm of the
repeats at either output. Repeat effects
are indispensable for the more
modern/electronic types of music, and it
is well worth noting that echo-like effects

‘are possible by using Autorepeat on

sounds that have a naturally decaying
envelope.

STEREO AND OTHER EFFECTS

For stereo effects, send ouTPuTS A and
B to separate amplifiers, or left and right
of a stereo system. As one becomes
attenuated, the other is boosted (see Fig.
6), giving the impression that the sound
source is moving between the speakers,
especially if these are more than a few
feet apart. Setting DEPTH to full gives
stereo Autorepeats, which used on piano
arpeggio playing, for example, can sound
like many notes cascading from all direc-
tions. Using only one amplifier, outpuTs
A and B can be sent to two different chan-
nels, which will then alternately dominate
over each other.

Everyday Electronics, November 1983



A unique “F2” effect is available from
ouTPUT B with S2 set downwards. This is
a “through zero” modulation, because in
each modulation cycle, when the envelope
drops towards zero, instead of turning up
again it continues through the zero point
into the antiphase region. This doubles
the apparent repeat frequency (hence the
name F2) and alternate envelopes of
sound are of opposite phase with a “tran-
sient silence” in between. See Fig. 8.

Experience has shown that a nice
“spacey” effect can be obtained by
sending a “straight” signal to an amplifier
and “F2” modulated signal to a much
smaller secondary amplifier. For exam-
ple, the author uses a cheap practice am-
plifier on top of the main one. This works
only because a small volume of F2 signal
can give a large ambient effect due to the
psycho-acoustic properties of the phase
reversals in it.

RHYTHMIC PHASING

The impression given is that the main
amplifier is also being modulated when in
fact it is not. Complex “rhythmic phas-
ing” effects are also possible by mixing
(for example, at the two inputs of an am-
plifier) the signal from oUTPUT A direct,
and the signal from ouTPUT B (set to F2),
and sent via a phase-shifter unit. The
Muitimod depth and the relative speeds of
Phaser/Muiltimod should be adjusted by
ear for best effect (try about 4Hz and
1.5Hz, respectively).

Differential modulation is available
from ouTPUT A with S2 upwards, and is
unusual in that signals below a certain
frequency (approximately 320Hz) are
modulated at the basic rate, while all
frequencies above this point are
modulated at double the rate and with a
“through-zero” characteristic. See Fig. 7.
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Fig. 7. The crossover frequency of the “F2"*
modulated frequencies.

Fig. 8. Waveform diagrams of F2 modula-
tion showing the actual representation of
the output and the audible representation
including “transient” silences.

So, for example, with a square-wave
input signal from a synth at 100Hz, the
fundamental and second harmonic will be
modulated in one way while all the other
harmonics (up to say, 10kHz) will be
modulated differently. Thus a complex
effect is set up which is more modern
sounding than plain amplitude modula-
tion.

RING MODULATION

Use outpuT B with S2 down, set
SPEED to full and DEPTH to halfway. The

Oscillogram of F2 modulation (top)} and
Tremolo.
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oscillator will go up as far as low audio
frequencies, and this makes ring-
modulation-type effects possible, bell-like
sounds, etc. Note that the circuit is not
purpose designed as a ring modulator,
this is just a “by-product”.

The audio input frequencies inter-
modulate with the control oscillator fre-
quency to generate sum and difference
frequencies. The original input sound is
cancelled out by antiphase mixing via
R12/R13, leaving only the newly-formed
products as an output. O

Oscillogram of stereo repeat modulation.
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CBI1 and not CAl as shown.

dlagram, right);:—
#1 Add track/wire link
#2 Remove track

#3 Add track/wire link

with the circuit diagram.

FLEAS- TAKE NOTE

Microcomputer Interfacing Techniques Part 3

High Speed Analogue-To-Digital Converter—On Fig. 3.4,
the circuit diagram (page 581), the table in the bottom nght-
hand corner must be altered at location X, VIC-20 to read

On Fig. 3.5 (page 583), the artwork of p.c.b. number
8309-01, three modifications are required as follows (see

To effect modifications 1 and 3, tinned copper wire can be
soldered to the existing track and for modification 2, a
scalpel or small file can be used to cut through the track. size.

On Fig. 3.6 (page 583), capacitor C4 should be re-labelled
C1, and capacitor C1 should be re-labelled C4 to correspond

1
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]
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T

B
B
’
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Modifications required on the p.c.b. artwork (Fig. 3.5, page
583). Note that this diagram has not been reproduced actual
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N PART ONE you used a very simple
| graph (Fig. 1.4) which enabled you to
read off the voltage needed to drive ImA
through any resistance from 100Q to
100k). But to deal with currents other
than 1mA you had to do some arithmetic.
This can be avoided by using a different
sort of graph, or nomograph, which deals
with a whole range of currents,
resistances, and voltages. See Fig. 2.1.

"_ﬁ,;#a-—"""

P LGERIESIJRESISROR'S

CALCULATIONS MADE EASY

A straight edge laid across the
nomograph (as shown faintly in Fig. 2.1)
does the calculation for you. A stretched
black thread is even better because it
doesn’t cover up anything. Example:
What current flows when 1-5V is applied
to 700Q? To find out, the thread is
positioned so as to join 1-5V and 7009
as shown. It then continues to the third
scale, which it cuts

A TWELVE-PART HOME STUDY COURSE IN THE
PRINCIPLES AND PRACTICE OF ELECTRONIC
CIRCUITS. ESSENTIALLY PRACTICAL, EACH PART
INCLUDES EXPERIMENTS TO DEMONSTRATE AND
PROVE THE THEORY.

USE OF A PROPRIETARY BREADBOARD
ELIMINATES NEED FOR SOLDERING AND MAKES
ASSEMBLY OF CIRCUITS SIMPLE.

THE IDEAL INTRODUCTION TO THE SUBJECT FOR
NEWCOMERS. ALSO A USEFUL REFRESHER
COURSE FOR OTHERS.

BY GEORGE HYLTON

Current = Voltage/Resistance
Resistance = Voltage/Current
Voltage = Resistance x Current

BATTERIES

If you take just two 1-5V dry cells of
the usual torch type and stack one on top
of the other (Fig. 2.2a) the voltage across
the stack is 3V. This shows that the cells

0: = | — —wo at about 2-1mA. are both “pushing” in the same direction,
=% - I This is the answer. so their voltages add. . i
015 | o vima I -1 If you know any _If you stack them pointing in opposite
mA= V/kL — T two of the quantities, directions (Fig. 2.2b) their voltages cancel
U= 5= W volts, ohms or and the meter reads zero. Not a useful
U= —j 40 milliamps, the chart arrangement, but a useful experiment.
03— 10— Lllds will give you the Opposing voltages try to cancel one
008 |— — third. It solves the another out. This principle keeps crop-
ok s 20 = SIps three calculations: ping up in other types of circuit.
L
__ so = 15
07 |— = J = i
- 70— + +
— = +
| p— 100 b— —Jw0
— — V V
a0 | 3, ! I
16=_ N - B2
= . 1. T!_
i T~ 500 = =
7004= — 4 {b)
| -
L — 3 Fig. 2.2. (a) Two 1-5V celis in a “'series-aiding” stack. (b)
T~ p q
A - — d In a series-opposing stack the ceil voltages cancel.
LY | EXAMPLE —
e - METAL CAP INSULATION
= 2 = U (POSITIVE +)
A Tk —
10— 0k f— —t
5= 20k }-— |
= ] 2|
20— 50K f— ~ 05 -——= ZINC CASE
70k E — 0.4 {NEGATIVE —)
30 f— -
0 100K f— e
10 — -
200K [ CHEMICAL PASTE
24 = =402 {ELECTROLYTE AND
L - DE~POLARIZER)
70 b— 500k |— — 015
- 700k E
w0 L V) == —d o1
v n A CARBON ROD
Fig. 2.1. Nomograph for solving Ohm’s law problems.
The example line shows that 1-5V applied to 70002
drives a current of about 2- 1TmA. .
Fig. 2.3. Section through a typicat 1-5V dry cell.
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A 9V battery pack contains six 1-5V
cells. If you dismember an old 9V battery
such as a PP3 you’ll find six layers in it.
Each layerisa 1.5V cell.

CELLS IN PARALLEL

Cells stacked as above are said to be in
series. But they can also be used together
in a side-by-side or parallel arrangement.

If you could take a thin laser beam and
slice neatly down the middle of a 1-5V
torch cell you’d expose the contents
shown in Fig. 2.3.

This “half cell” would still work
because all the necessary ingredients are
present: the metal case, which is either
zinc or steel coated with zinc on the in-
side, the black chemical paste which fills
the cell, and the carbon rod in the middle.

It is the chemical interaction of these
three components which determines the
voltage. Since they are the same for our
half cell as for a whole cell the voltage is
not halved but remains 1-5V.

What is halved is the capacity of the
cell to deliver current. If an intact cell can
deliver 100mA for two hours before its
chemicals are used then half a cell can
deliver the same current for only half the
time, or half the current for the same
time.

If the two “half cells” are now put
back together the voltage stays at 1.5V
but the lost capacity is restored.

This “thought exercise” helps to solve
the problem posed by Fig. 2.4. What
voltage does the meter read? It reads
1-5V because the two cells behave just
like our two half cells. Connecting them
in parallel like this increases the current
capacity, but not the voltage.

[+

+
v
B1 s
1+5v 15V
d

b

Fig. 2.4. A “thought exercise”. What

voltage does the meter read?

INTERPRETING DIAGRAMS

What happens to the voltage if two
cells are connected as in Fig. 2.5a? At
first sight, it seems that the meter should
read 1-5V since it is connected across cell
Bl. But wait a minute! It’s also connec-
ted, wrong way round, across cell B2.
This should move its pointer backwards.

Points in this circuit are labelled a,b
c,d. The line from a to b is just a plain
connection between cells and has no
resistance. We can make it as long or as
short as we like without affecting the
working of the circuit. Similarly with c-d,
another plain connection.

Let’s stretch a-b and contract ¢-d, as at
(b). Eventually c-d contracts so much that
cell B2 is pulled right up against cell Bl
(as at Fig. 2.5¢).

{a)

+|
B! B
d
B2 .
I_ 4 IBZ
(b) : -
{c)

Fig. 2.5. (a) Another “thought exercise”. What voltage does the meter indicate? (b}
and (c) Stretching the connection from a to b while contracting c—d pulis celi B2

closer to B1 without affecting the circuit.

Cells B1 and B2 are now seen to be in
series, as in Fig. 2.2a. So they form a 3V
battery. There’s just one snag. We've
ruined the battery by connection a-b,
which is a short-circuit across its ter-
minals. Not much point in trying to figure
out what a meter would read, now!

This little exercise shows how the
operation of a circuit can sometimes be
made clearer by rearranging the circuit
diagram.

EXPERIMENT 2.1

MEASURING VOLTAGES

Last month I left you with the problem
of measuring the voltages in your le.d.
circuit Fig. 1.5 and now reproduced here

as Fig. 2.6. The meter is set to its 10V d.c.
range and is connected, in turn, to three
positions in the circuit. See Fig. 2.7.

Position V1 measures the battery
voltage. For a new 9V battery this will
probably be about 9-6V.

Position V2 gives the voltage across
the resistor R. In our calculations we
assumed this to be 7V, but yow’ll have
found that it is nearer to 8V if your bat-
tery is new and the l.e.d. is a red one.

The voltage V3 is the running voltage
of the l.e.d. and is usually rather less than
2V for a red l.e.d. and may be more for
one of a different "colour. V3 doesn’t
change much when you swap 1kQ for
10kQ for R. This shows we were justified
in assuming that the l.e.d. absorbs much
the same voltage irrespective of the
current flowing through it.

@) 5
v2 §R
+
b .

B
3

=L
l w

Bl4+v

&

Fig. 2.6. The three different voitages in a
simple l.e.d. circuit, as Fig. 1.5.

Bi=v

Test-bed set-up for Fig. 2.6.

1 and shown on next page.

Fig. 2.7. The circuit of Fig. 2.6 assembied on the EBBO Block. The meter
is connected for “V2 " reading. Dotted lines show the alternative connec-
tions for the meter for “V1” and “V3" readings. NOTE: the meter leads are
in practice connected to the block via the adaptor lead as described in Part

5 Evﬂlm Electronics, November 1983

ey &

711



METER LOADING ERRORS

With R = 10kQ, you may notice that
when you connect your meter across it
the l.e.d. brightens. This is because some
extra current flows from the battery
through the meter and then on through
the l.e.d.

This is an illustration of the way a cir-
cuit can be disturbed by connecting a
measuring instrument to it. If the instru-
ment draws current from the circuit, as
yours does, the readings are as a result
never quite right. In the present case the
error caused by the meter “loading” the
circuit in this way is small, but in other
cases it can be serious.

EXPERIMENT 2.2

This can be illustrated by removing the
l.e.d. (D1) and connecting the meter in its
place. Current now flows from battery
(+) through R, through the meter and
back to battery (—). The meter is trying to
read the battery voltage but R is in the
way.

With R = 1kQ the meter reading is
quite close to the true battery voltage, as
you can check. (If it isn’t, you are using
an unsuitable type of meter.)

With R = 10kQ, and a (2,000 ohms
per volt) meter like the KEWTS, the
voltage reading is appreciably lower. This
is because a “2,000Q/V” meter set to its
10V range has a resistance of 20k(.

The battery drives current through R
then the meter. The result is that some of
the voltage is absorbed by R, leaving less
than the full voltage at the meter itself. So
it “reads low”. The lower the resistance of
the meter compared with R the greater
the error.

To minimise this type of error the
meter should have a very high resistance.
This means that it must draw very little
current, ideally none at all. Unfor-
tunately, sensitive meters are expensive
and often delicate, too. Fortunately, as
we’'ll see later in this series, electronics
can be called in to remedy the situation
and turn an insensitive meter into a sen-
sitive one.

“*BARE WIRE PROBES
—

ADAPTOR LEADS

A\

EXPERIMENT 2.3

RESISTANCES IN PARALLEL

Connect three 10kQ resistors in your
l.e.d. circuit (Fig. 2.8a). Removing one
resistor dims the l.e.d. a little. Removing
another dims it further. Evidently, when
all three are in the circuit the led.
receives some current via each one. If you
remove all the 10kQ resistors and sub-
stitute a single 33k resistor (b) the Le.d.
lights as brightly as with all three 10kQ
resistors in place.

It looks as if three 10kQ in parallel are
the equivalent to one 3-3kQ). Let’s find
out.

First of all we’ll connect three 10kQ in
parallel (Fig. 2.10a) and measure their
combined resistance with the ohmmeter
setting of our multimeter. See Fig. 2.11.

If you connect an ohmmeter to a cir-
cuit with the power supply on, the meter
will certainly give the wrong answer and
may be wrecked in the process.

So, first disconnect your battery.

Now, set up the chmmeter. To do this,
select an ohms range and “zero” the
meter. This usually entails connecting the
meter leads together, which moves the
pointer towards the zero marking on the
ohms scale.

Now turn the “ohms zero adjuster” to
set the pointer to zero. Disconnecting the
leads makes the pointer go back to the
other end of the scale, to the “infinity”
mark.

You can now measure the “total”, or
rather the effective, resistance of your
three parallel 10kQ resistors. (If
necessary, select a different resistance
range to bring the pointer nearer the mid-
dle of its scale. Most meters have at least

e b

(a) {b)

Fig. 2.8. (a) Each 10kQ resistor passes a
quota of current to the l.e.d. (b) The single
3-3kQ resistor gives the same brightness
asin (a).

{1y
(Do Sha gzzm S5
S8k 3

full battery voltage of 9V.

1_3_5_ »g_'g A IEI’__It
2 2lsls slo . 2
A 1R R2_ R3 o no
o Aims swo . i)
e b A% 308 Vet g
e g5 il o 0 B
=T 35718 o bl
Bl—v

Fig. 2.9. The circuit of Fig. 2.8(a) assem-
bled on the EBBO Block.

+
™ R1 R2 R3
: & 10k 10k 10k
=

El

8

(b) é

s

|l—

N i

1

=l

Tkl

Fig. 2.10. Three resistors in parallel. {a) Ohmmeter measurement. IMPORTANT:
Disconnect battery before connecting meter. {b) Each resistor is connected to the

Meter adaptor 6] o — QP
for connecting to b P
EBBO Block METER PROBES

Fig. 2.11. The circuit of Fig. 2.10(a) assembled on the EBBO Block.

712

Everyday Electronics, November 1983




two ohms ranges.) The result should be a
reading of about 3-3kQ. Remember that
your resistors have tolerances, and so
does your meter!

Immediately after making your
measurement, set your meter back to its
10V d.c. range. This will avoid acciden-
tally connecting an ohmmeter to a live
circuit next time you use it.

In Fig. 2.10b each 10k has 9V across
it and (from the graph) must pass 0-9maA.
That makes 2-7mA all told. The battery
sees a resistance which passes 2-7mA
when 9V is applied. The graph (Fig. 2.1)
connects 9V and 2-7TmA with a little over
3-3kQ. Calculation is more precise:

Resistance = Voltage/Current

So the effective resistance of three
10k in parallel is

9
ﬁ=3-333...kQ

or, using a vulgar fraction, 3+kQ. This is
exactly one-third of 10k().

When equal resistances are in parallel,
the rule for finding the equivalent single
resistance is: divide the individual
resistance value by the number of
resistances.

Thus two 10kQ in parallel are
equivalent to one 5kQ; three are
equivalent to 3-33 ... kQ; four to
2.5kQ; five to 2k€2, and so on.

Things become more complicated
when unequal resistances are paralleled,
but we’ll deal with that later. For now, I’ll
just say that it is often very useful to con-
nect resistors in parallel because you can
then make up non-standard values. Sup-
pose you need 6kQ). The nearest standard
values are 5-6k(2 and 6-8kQ2. But 12kQ) is
standard and two 12kQ in parallel give
6kQ2.

EXPERIMENT 2.4

RESISTANCES IN SERIES

Connect three 1k resistors in series
across your 9V supply (Fig. 2.12a).
Measure the voltage across each one. It
should be 3V approximately in every
case. Since the same current flows
through each resistance, and they are all
equal, the battery voltage must be shared
among them: 9V battery, 3V each. Now,
3V and 1kQ imply 3mA. So this is the
current. The 9V battery sees a resistance
which draws 3mA.

From the graph, Fig. 2.1, 9V and 3mA
give 3kQ. So in the case of equal
resistances in series you just add them
together.

Better still, it works with unequal ones.
If you swapped a.single 2kQ) for the up-
per two of your 1kQ the current would be
unaltered. The 2kQ) would absorb 6V and
the 1k 3V. And 2kQ + 1kQ = 3kQ as
before.

Tk

g:l @ v Tk

vi k()

(b)

Fig. 2.12. Three resistors -in series. {a) Measuring the voltage across each. {(b)
Measuring the voltages with respect to battery (—).

\f:" -,
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M o i — |
AS—p—0-——0—0 A N
A TRERFIN N
R —_— |
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D o—Cc2M0—O-—0
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Fig. 2.13. The circuit of Fig. 2.12(a) assembled on the EBBO Block.
S Bl4+v Y
T Azl ’]
\F | e
[ 3
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=

Fig. 2.14. The circuit of Fig. 2.12(b) assembled on the EBBO Block. The meter is
connected for “V7 " reading. Dotted lines show the alternative connections for the
meter for “V2" and “V3" readings.

Test-bed set-up for Fig. 2.14.
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CHECK YOURPROGRESS

Questions on Teach-In 84 Part 2
Answers next month

X X X
30 3N Ikl
3xn 3kn 3K
3k0 3kn 3K
. 3 Y Fig.2.15

ANSWERS TO PART 1
Q1.1 (a), 3308, 1%, (b), 100kQ,

5%, (c) 27kQ, 5%, (d)
5.6MQ, 2%; fe} 19, 5%, (f)
4.7Q, 5%.

Q1.2 (a) 1mA; (b) 1k8; (c) 10V
Q1.3 1kQ2

Fig. 2.16

Q2.1 Fill in the missing amount of current,
voltage or resistance for a circuit
containing the two quoted:

a. 12V, 6k, ......
b.3mA, 3.3k, . ...
c.9V,0-5mA, .. ..
Q2.2 See Fig. 2.15. What is the equivalent

resistance between X and Y in each
case?

Q2.3 See Fig. 2.16. How much current
flows through the lLe.d.?

Q2.4 See Fig. 2.17. What voltage does the
meter indicate? It is a 1,000Q/V in-
strument switched to its 10V range.

WITH RESPECT TO

If you measure the three voltages in-
dicated in Fig. 2.12b, V1 is the battery
voltage (9V); V2 is 6V and V3, 3V. When
one terminal of a meter is always connec-
ted to the same point, as yours is now to
battery (—), the voltage readings are
described as being “with respect to” bat-

tery (—), or whatever point is common to
all the measurements.

This way of using a common point as a
reference corresponds to a map-maker’s
use of sea-level as a zero or datum point.
Voltages are often measured in this way.

Next month:
Potentiometers and Transistors

COUNTER I

INTELLIGENCE

BY PAUL YOUNG

Computer Remedy

It must have been very difficult to decide
whether to embrace the computer or ex-
clude it. It was certain to bring criticism
either way but | for one am delighted with
the outcome in the pages of EE.

| think in the end, even the most out-
spoken critics will agree, that the develop-
ment of the integrated circuit resulting in
the microcomputer, is the most important
happening in the world of electronics since
the invention of the transistor. As far as its
uses are concerned we have only scratched
the surface.

| was reminded of this recently when my
kindly television expert, to save me the
trouble of humping our monster colour TV
several miles to his workshop, asked me
the symptoms, and was able to tell me im-
mediately what parts to change.

Now if computers can be used for
diagnostic medicine, it must surely be
possible to use them for trouble-shooting
with any complicated electronic or even
mechanical apparatus. All the necessary
knowledge would be fed into a wvast
memory system which your repair man of
the future would be able to tap into any
time he was stuck. Obscure faults could be
rectified in minutes and the amount of man
hours saved would be quite staggering.

There is a well-known story of a large
vital machine in a factory coming to a
grinding halt, and the management calling
in the expert. The expert surveys the
machine for a few minutes and then gives

714

it a mighty swipe with a hammer. im-
mediately it springs into life. When the bill
for his services arrives, it reads: To hitting
the machine with a hammer = One Penny.
To knowing where to hit it = Fifty Pounds.
In the future the computer will be able to
reduce that amount very considerably.

Dischord

Although his letter was published in the
October Issue, | would like to thank Mr.
Stone for his most interesting remarks. My
friend made the suggestion of replacing the
present piano keyboard with a typewriter
keyboard. Mr. Stone’s main objection is,
that the piano keyboard is analogue
whereas the typewriter is digital making it
difficult to put any expression into the play-
ing. In other words the harder you hit the
piano key the louder it sounds, whereas
with the electronic key it makes no dif-
ference.

| understand the argument, although the
same criticism could be levelled at the stan-
dard organ. | sent a copy of his letter to my
friend, and here is the gist of his reply:

“{ do not think that anyone who has suc-
cessfully mastered the standard keyboard
would change to a new design. There will
be old type instruments for the foreseeable
future but | am visualising a new generation
of music makers, of all ages.

Within my own circle | know of many
youngsters who started out to learn to play
the piano but within a few months became

so disenchanted with the difficulties and
sheer tedium of it ail they gave it up. How
sad!

At the other end of the scale there are
oldies like myself who take up music mak-
ing late in life as an enjoyable hobby for
retirement. In between there are millions
who for one reason or another have never
had the time or opportunity to master the
idiotic system that we have been saddled
with since the middle ages.

Can you imagine the enjoyment all these
people would get from a system that
enabled them to play reasonably proficien-
tly in a matter of months? And the subse-
quent boost in sales of such an instrument,
which, with modern electronics could
produce a full orchestra from a package no
larger than a small portable typewriter.”

Talking of typewriter keyboards, | am
assured on good authority, that the layout
of the keyboards is going to be redesigned.-
This will be a blow for the thousands of
“touch typists”, although | notice that all
the modern microcomputers such as the
Sinclair ZX Spectrum, BBC, and the Acorn
are still using the familiar "QWERTY"”
layout.

| always imagined learned professors
working far into the night to perfect this
layout. Well maybe they did, but not for the
reasons that we imagine. Far from design-
ing a layout that would speed up the typing,
they designed it to slow the typists down,
since the early machines were not capable
of coping with the speeds these young
ladies could attain!!

Hot Air

A final note on lonisers. After explaining
to a colleague how to make a tester for
checking their output (See Sept. issue) he
gave me a pitying smile and said: “"Yes, but
of course you can do it equally well by
holding a lighted match near it, the draught
causes the flame to flicker”. Poor old Paul
Young is again defiated.
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1984 SCHOOLS

Electronic Design Award

OMPETITION

Build for the Future
aud Reap the Rewarnds

ISEDAC TROPHY/| [ e ivausts wi suanc

OVER £3000 AND PARTICIPATE IN AN
‘ASﬁ = ALL-EXPENSES-PAID TWO-DAY VISIT TO

LONDON DURING JULY 1984
,2 Mo”fﬁs 2 2 DAY -I-RI P As distinct from the two previous contests, this year the conditions
5 bs t o” . TO I-U N DO have been somewhat broadened so that entries can relate to
” / & electronic equipment having practical use anywhere within the
f o £ £ ;' e X penses p a school, or at any external event in which the school participates.

FIRST PRIZE  The Sedac Trophy and £300
f Plus a selection of

SECOND PRIZE £200 components valued
at £200

THIRD PRIZE £100

FOR PROJECTS NINE RUNNERS-UP. A selection of components valued at £100.
PUBLISH E D in addition, all twelve finalists will receive a certificate and one
year's subscription to EVERYDAY ELECTRONICS—and will enjoy an all-

- expenses-paid two-day visit to London during July 1984,

PRACEL of
‘

For the third year running Mullard Ltd.—the largest electronic
components company in the UK—and Everyday Electronics join
forces to present a rewarding challenge to Secondary Schools:
within the United Kingdom.

Science teachers of Secondary Schools are invited to apply for a
Registration Form which contains full details of this competition.

Write to: SEDAC Schools Competition, Room 2130, King's Reach
Tower, Stamford Street, London SE1 9LS.

Secondary School Pupils—make sure your school accepts this
challenge and enters this contest. So bring this announcement to
the attention of your science teacher or the head of your school.

: . Closing date for submission of Papers: 31 January 1984

{¥) SCHOOLS ELECTRONIC DESIGN AWARD COMPETITION (SEDAC) [EE
“’ SPONSORED BY MULLARD LTD AND EVERYDAY ELECTRONICS =

Closing date for Registration: 15 November 1983
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INTERFACING TECHNIQUES

INCLUDING MANY USEFUL CONSTRUCTIONAL PROJECTS
PART FIVE: STEPPER MOTOR CONTROL

BY J. ADAMS B.Sc, m.Sc. & G.M.FEATHER B.5sc.

ONVENTIONAL direct current electric

motors provide a mechanical output
in the form of a continuous, smooth rota-
tion. Speed and direction are easily con-
trolled: and, in the last article, a digital-to-
analogue converter was interfaced to a
microcomputer to achieve this objective.

If precise control of rotational position
is required with a d.c. motor then it is
almost essential to provide some form of
feedback from the motor shaft which can
be used to sense its position and adjust
the supply to it accordingly. This arrange-
ment is known as a servo system and
such systems are commonplace in
positional control systems.

Stepper motors offer a completely dif-
ferent approach to the problem of con-
trolling position as they are designed to
produce a mechanical output which will
respond to a command signal by rotating
in discrete increments or “steps” rather

than the smooth, spinning motion of their
d.c. counterparts. The direction and num-
ber of these steps can be controlled by
applying appropriate pulses to the stator
windings of the motor.

The degree of precision to which the
motor shaft may be positioned depends
upon the number of steps per revolution
of the rotor. Many stepper motors offer a
resolution of 200 steps per revolution,
that is, the shaft may be positioned in 1-8
degree steps. It is, in fact, possible to
achieve 0-9 degree resolution with such a
motor by a technique known as “half step
excitation” (or single/dual phase excita-
tion).

STEPPER MOTOR DESIGN

In order to allow a stepped mechanical
output, the construction of a stepper

motor is clearly very different to that o*‘ a
conventional d.c. motor and it is
worthwhile considering how such charac-
teristics are achieved.

Many stepper motors employ a techni-
que known as “four phase excitation”
and this system is depicted in Fig. 5.1.

The rotor is formed with six magnetic
poles, three north and three south, as
shown. The laminated soft-iron stator is
formed with four poles which are excited
by coil windings 4, B, C and D.

In Fig. 5.1(a), coils A and C are
energised with currents flowing in direc-
tins so as to make pole A a N-pole and
pole C a S-pole. The permanently
magnetised poles 1 and 4 of the rotor will
be attracted as shown and the rotor will
be held in this position.

To accomplish the next step clockwise,
the current in stator winding 4 and C is
turned off, whilst simultaneously, pole
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CURRENT
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STATOR
CURRENT ON

{a)

CURRENT QFF
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| |
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< i
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+
™  sEerer
| MOTOR
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Fig. 5.2. Bifilar windings of stator
poles.

Fig. 5.1 {left). Stages in the excita-
tion of stepper motor phases.
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windings B and D are energised with
currents flowing in such a direction as to
make B a S-pole and D a N-pole. The
rotor will turn one step and occupy the
position shown in Fig. 5.1(b). Further
steps can be created by appropriate stator
coil excitation and these.are shown in
Figs. 5.1(c) and 5.1(d).

In order to reverse the direction of
rotation of the shaft, it would be
necessary to reverse the directions of
current flow in the stator windings. This
could be achieved with a dual rail (+ and
—) power supply for the driver circuitry,
but many stepper motors are provided
with bifilar pole windings which simply
means that each stator pole winding
carries two coils, wound in opposite
directions. Each coil in the pair is connec-
ted in series with the corresponding coils
of the other stator poles.

A simplified diagram of the electrical
arrangement is shown in Fig. 5.2, from
which it is clear that either coil may be
energised to produce a pole of the re-
quired sign. P and Q are wound in the
opposite sense and constitute the bifilar-
wound coil of one stator pole. Likewise R
and § are wound on the diametrically
opposite pole.

A low value resistor is normally in-
cluded in the power supply to the phases
in order to decrease the electrical inertia
of the highly inductive windings; this per-
mits a more rapid increase of current at

switch on and hence gives faster start up
characteristics.

In this application the stepper motor
has four coils, but only two of these have
current flowing through them at a par-
ticular time. The stepper motor will move
from one fixed position to another by ap-
plying pulses to the driver board in the
correct sequence:

Clockwise Rotation

Output to drivers
Step No. : 2 -
1 1 ] 0 o
. P 1 1 9
3 o o 1 1
1 10 0 1
! 1 1 o o
Anticlockwise Rotation
Step No. 8“‘1&11 to grlverss
z 1T 0 0 1
3 o 0o 1 1
2 o 1 1 9
! 11 90 9

It should be apparent that these rota-
tions constitute cyclic shifts in opposite
directions.

The generation of these pulse
sequences and their application to the
stepper motor can be achieved by:

(1) a hardware system
(2) a mixed hardware/software system
(3) a software system

In any case, the current requirements
of the motor will be considerable and a
TTL/power interface board is required.

TTL/POWER INTERFACE
BOARD

The circuit diagram of the TTL/Power
Interface for Stepper Motor is shown in
Fig. 5.3.

TTL level control pulses are applied to
the bases of TR1,3,5,7, which form
Darlington pairs with the power driver
transistors TR2,4,6,8. The collectors of
these are connected directly to the motor
phases so that currents in them may be
turned on and off.

Diodes D1-D4 afford protection
against damage to the Darlington pairs
by the back-e.m.f. across the windings at
current switch off. R5 is included to
facilitate easier starting, as already
described. The total power consumption
of the board is dependent upon motor
loading, but a 12V supply at around 2A
is adequate for most conditions.

Fig. 5.3. Full circuit of the TTL/Power Interface Driver for a stepper motor.
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TTL/POWER
INTERFACE
FOR STEPPER

NMOTOR

CONSTRUCTION

The components forming the circuit of
Fig. 5.3 with heatsinks and mounting
bracket are fitted on a single-sided printed
circuit board, size 202 x 95mm as shown
in Fig. 5.4. The full-size master pattern
for the p.c.b. is shown in Fig. 5.5. This
board is available from the EE PCB
Service, Order code 8311-01.

The dimensions and drilling details for
the motor mounting bracket and heat-
sinks are shown in Fig. 5.6. The heatsinks
are secured to the board using the power
transistor fixing screws and in one case
also by the fixing for RS5. This resistor as
shown has a wattage higher than
necessary and may be rated at 7W or
more.

The transistors TR2,4,6 and 8 must be
fitted to the heatsink using mica washers
and insulating bushes. This is necessary
because the metal tabs on these devices
are internally connected to the collector
terminal. Use heatsink compound on all
mating surfaces to maximise heat transfer
from the device to the sink.

Next fit the motor to its bracket and
then this assembly to the board. Use
shake-proof washers on all fixings. A
large pointer knob should now be fitted to
the motor shaft.

Assemble the remainder of the compo-
nents as shown in Fig. 5.4. Take care to
connect the diodes and transistors the
correct way round, and that the lead-outs

neatsine] | | & & | OEJAW OF
RS WIRING

from the stepper motor reach the correct
connection points.

FLYING LEADS

The flying leads connect to the board
in the same manner as earlier projects in
this series. The wires feed through blank
holes from above to reach track lands on
the underside thereby providing a strain
relief mechanism for the soldered joint.
Use wire having different insulation
colours for the five control leads to
facilitate easy recognition.

Fit six self-adhesive rubber feet to the
board underside for support and
clearance of the standing surface.
Thoroughly check the board before
applying power, or connecting up.

Fig. 5.4. Layout of the components and

stepper motor on the topside of the Power
[y To PCB. Interface Driver printed circuit board.
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COMPONENTS —£25

Miscellaneous

M1 $S25-1110U or
Resistors similar 4-phase stepper
motor
R1-4 3.9k
+W carbon Printed circuit board: single-
) +5% (4 off) sided, size 202 x 95mm, £E PCB
R5 5Q 7W Service, Order code 8311-01;
aluminium sheet for bracket and
Semiconductors heatsinks 134 x 58 x 2mm, 114
D1-4 1N4002 1A 100V See

X 75 x 2mm (2 off); TO-220 in- I

sulating kits (4 sets); 6BA fixing (8
sets); 4BA fixings (4 off) heatsink
compound; large control knob
with pointer; 7/0-2mm wire,
selection of insulation colours;
heavy duty stranded wire for
power supply leads; self-adhesive
rubber feet (6 off); single-sided
Veropins (4 off).

silicon (4 off)
TR1,3,5,7 BC635 silicon npn

(4 off)
TR2.4,6,8 BD203 or similar npn Tal
silicon {4 off) page 703

Fig. 5.6. Dimensions,
drilling and bending
details for the two heat-
sinks and the motor
mounting bracket to fit
the 8311-01.

EEs311-01
[ |

HOLE A - 2:Smm DIA.
B - 35mm DIA.
C - 4mm DIA.

ALL DIMENSIONS IN mm

Fig. 5.5 (right). Actual-size master p.c.b. pattern to be etched
for the Power Interface Driver. This board is available from the
EE PCB Service, Order code 8311-01.
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STEPPER
NMOTOR
ManvdL

ONTROLLER

HARDWARE CONTROL
OF THE
STEPPER MOTOR

A hardware solution to control the
operation of the stepper motor involves
using a 4-bit shift register to provide the
data output to the coils and the use of
three manual switches. The complete
circuit for such a controller is shown in
Fig. 5.7.

Closure of S| loads the fixed TTL
binary pattern, applied to the data inputs
of the 74LS194, onto the data output
lines applied to the stepper driver board.

Switch S2 acts as a simple on/off
switch to. control the running of the
motor. When this switch is open motor
rotation is inhibited.

Switch S3 controls the direction of
rotation of the stepper motor. When open
the motor moves clockwise and when
closed an anticlockwise rotation is ob-
tained.

Fig. 5.8 shows the pin-out diagram for
the 4-bit 74LS194 shift register.

Any pattern presented to the data in-
puts on the chip will be mimicked on the
data outputs to the stepper coils provided
pins 9 and 10 are held high. When a clock
pulse is received at pin 11 then this data is
shifted to the left or right depending on
the logic levels applied to pins 9 and 10.
This is summarised in Table 5.1.

Table 5.1. Shift left and right

Pin 9 Pin 10 Data outputs
4] 1 Shift right
1 ) Shift left

In this application the binary pattern
(1100) is applied to the data inputs of the
74LS194 (pins 3, 4, 5, 6, respectively).
The two logic 1 bits cause excitation of
the appropriate motor windings.

The logic circuitry made up from IC1
gates, encodes the three switch combina-

TO DRIVER
o Y D]
DATA OUTPUTS
Vee

(+5v) a b c d CK S1 S0

CLEAR RI&HT a b (3 d

LEFT GND
IN

DATA INPUTS
Fig. 5.8. Pin-out details of the 74L.S194, a
4-bit shift register.

tion and ' applies appropriate control
signals to pins 9 and 10 of the shift
register.

The truth table of Table 5.2 explains
the action of this circuitry and how the
required conditions are established.

Fig. 5.7. Complete circuit diagram for the Stepper Motor Manual Controller for use with the Power Interface Driver.
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Table 5.2. Shift Register Control Logic Truth Table

Switch conditions tC1a pin no. {C1b pin no. IC1c pin no. 1C1d pin no. Motor

S1 S2 S3 1 2 3 4 5 6 12 13 11 9 10 8 function
Open Open Open 1) 1 1 1 1 1) 1 1 1) 4] 1 1 Rotate left -
Open Open Closed 1 1 [1] 1 1] 1 (%) 1 1 1 1 1} Rotate right

Open | Closed | Open 1 [1) 1 [1) 1 1 1 1 [1] 1 1 [7] Inhibit

Open | Closed | Closed 1 [1] 1 (1] (1} 1 1 1 1] 1 1 (1] Inhibit

Shift register load switch S1 is open during operation, the initial load function (1 —» @ —W 1 transition) having been performed.
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Fig. 5.9. Layout of the components on the topside of the Manual Controller p.c.b.

Fig. 5.10. The actual-size master p.c.b. pattern to be etched for the Manual Controller p.c.b. This board is available from the ££ PCB Service,

Order code 8311-02
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6 e e 1 e s e — =iy~ 1
*1&5 A 75 a8 /i lenp
e . I
[ [ i 1 1 ] |
* x * 1 | B 3 |
-—® l i 14 /2 lpg
71| :EO_ @B 26‘ | @— -|-- |
— ¢ |
I 10 B L B
- N ——Q@ ®_® 25. /3 :91
B B {
7| | @ |
-0 ik
4 — — - o BEND | P2y
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. |
- o - (S e ume |
v 4
HOLE A =5 DiA. SOLCER TAG
B=6 ALL DIMENSIONS IN ,
C=10 HQeneE = Fig. 5.12. Position of the components on the Manual Controller front

Fig. 5.11. Drilling details for the control panel of the

Manual Controller.

The remaining section of the logic
board comprises the clock circuitry, IC3
and associated components. A 555 timer

COMPONENTS

panel with complete wiring details to the p.c.b. This panel is “‘earthed” via

the solder tag connection at one panel fixing.

is used in the astable mode and variation
of VR1 allows TTL pulses to be generated
over a frequency range of approximately
10Hz to 100Hz, thus enabling the speed
of the motor to be controlled.

A 78LOSA +5V regulator is included
in order that the logic board may be

CONSTRUCTION

The circuitry of Fig. 5.7 is assembled
on a printed circuit board, single-sided,
size 202 x 95mm as shown in Fig. 5.9.
The master pattern to be etched is shown
full-size in Fig. 5.10. This board is

Resistors See operated from the same 12V supply as is available through the EE PCB Service,
R1-3 3-9kQ (3 off) used for the driver board. Order code 8311-02.
R4 1-2kQ
All $W carbon 5% a .
. STEPPER MOTOR CONTROL SOFTWARE
Clnacikers page 703 1@ REM EEC MICROCOMPUTER
. 1 REI ~El MICE ur v
55,3 (2).21“:F1p60\|’y‘;'set?r'{3gf' 20 ?65122=255:REN DATA DIRECTION REGISTER COMFIGLRED FOR DUTPUT
280 (2 off) 3@ ?65126=7651200R3 :REM ENAELE LOACING OF SHIFT REGISTER OUTFUTS
48 ?6€5126=2651 2OAN0ZS4 :REM CLOCKMISE ROTATION (AND2S2 REVERSE)
. S@ FOR X¥=1 TO M:REM HUIMBER OF STEFS
Semiconductors €6 TES120=7651200R4 :REM CLOCK FULSE HIGH
Ic1 7400 111 quad 2-input A OPES 1:REM CLOCK FULSE LOM
NAND a 2651 0OR4 :REM CLOCK FLILSE HIGH
Ic2 74LS194 low-power A3 REM INSERT GUSUE FIOF TIMIMG DELAY To CONTROL SFEED
Schottky TTL 4-bit 100 NENT %
shift register
IC3 555 timer i.c. 19
IC4 78LO5A +5V 100mA =) ;
monolithic voltage 28 PO 12¢,FEEK (371 3600K3
regulator 48 FOKEZ7136, PEEK(ET L 36D ANDES
S8 FOR #=1 TO H
Miscellaneous | =@ FOKES7136,FEEKCS? 16 Y0RS
; 78 FOKEGT126,FEEK (Z7 126)AHDEST
VR1 ,‘,f,’g';%ﬁi?& ) 28 FOKEST136,FEEKC371I6)0RY
S1 single-pole, push-on, 56 FEM INSERT GOSLE FOR TIMING DELAY TO COMTROL SFEED
= 188 HEXT X
SE3 gg&?é‘;'f;’,’;g'e pole 18 REM FET MICROCOMPUTER
TB1 5-way right-angle =B _POKES2459,235
barrier strip 2@ POKES9457 ,FEEK(S53457)0R3
B2 5-way p.c.b.-type 4@ FOKES3457 , FEEK (59457 )AND2S4
terminal block (see S FORX=1 TO0 H
text) 3 FOKESZIST, FEEKCS3457)0R4
73 PO 57, PEEK (52457 2 AHD2S 1
Printed circuit board: single- S ’:_ _hAS'?,'FEEM:fj“E'r)OF'? . -] - ] =
sided, size 202 x 95mm. £E PCB fgd’ﬁg-ﬁ”f” GOSUE FOR TIMIMG DELAY TO CONTROL SPEED
Service, Order code 8311-02; i “
4BA solder tag; single-sided 1 COME . A e y b
Veropins {10 off); d.i.l. sockets; 8- 13 ':g:‘Eg":f:ggUE'gg E€ U CEQEQIPUTER
St Wb 1G4 Ul Bif edth); 56 POKESEST? , PEEKCSEST?IORS
self-adhesive rubber feet (4 off); :n F'Gf;E%é;’.??'F'EElz(;Gc??):r-;E‘?"ﬂl
7/0-2mm insulated wire; tinned E B A g sl SN S
3 - 59 FORE=1 TO M
copper wire for links; control knob; = ) — e o I )
4BA fixings (4 sets) aluminium for N F_OKE:',:_':?' ’F_EEK<."'6"" ???F‘4,,
control panel, 96 x 75 x 1mm. GONEWRE T T S AR
28 POKESESTT,FEEK(SEST7I0RY
h 2@ REM IMSERT GOSUE FOR TIMING DELAY TO COMTROL SFEED
pprox. cost 188 HEMT X
Guidance only £1 3
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Fig. 6.13. Control of a stepper motor.using hardware only.

A bracket needs to be made from
about Imm thick aluminium to form the
control panel of the unit. Dimensions and
drilling details are given in Fig. 5.11.
Begin by preparing this part, labelling the
control positions and securing all compo-
nents as shown in Fig. 5.12.

Assemble the components as shown in
Fig. 5.9 using sockets to hold the integra-
ted circuits. A 5-way p.c.b.-type terminal
block was constructed using a 4-way with
a l-way cut from a second 4-way type.
Veropins were used for all flying lead
connections but these may be omitted if

desired. Pay attention to the polarity of
IC4 when soldering to the board and
check with Fig. 5.9 when inserting the
i.c.s into their sockets.

The complete “hardware”
system is shown in Fig. 5.13.

control

HARDWARE/SOFTWARE
CONTROL OF THE STEPPER
MOTOR

A combination of both hardware and
software can be used in this project by
applying the three user port signal lines
P& P1 and P2 to the SO, S1 and clock
(CK) inputs of the 74LS194, see Fig.
5.14. Provision has been made on the
logic board for these connections, but
IC1 and IC3 must, of course, be removed
from their sockets. The BASIC listings
given below show how the stepper motor
can be under software control for each of
the four microcomputers that have been
discussed in this series.

FULL SOFTWARE CONTROL OF
THE STEPPER MOTOR

Readers who wish to implement a
complete software solution to the control
of the stepper motor should connect the
four output lines P9, P1, P2, P3 from the
microcomputer user port directly to the
four inputs of the stepper driver board,
see Fig. 5.15. The correct binary patterns
are then loaded in sequence, into the 1/O
register for the port.

Next month: 4-channel ADC

+
— e
O [
iallle;
[@]'3'
02,
ol
Q L
Ze o A
\E::L e |po O
GN:!‘)."—.-“_ S @ O
8 |cK O
» @ —~|© |ov |
+
111
PO P1 P2 OV
10 MICRO

Fig. 5.14. Control of a stepper motor using a mixed hardware/spftware solution.
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THE first thing about the 380Z
microcomputer, made by Research
Machines Limited, Oxford, is that it is
British and a top quality design.

THE SYSTEM

The system is based around the Z80A-
"CPU with the full 64K ramM memory
space, although smaller and cheaper
versions are also available.

Originally the 380Z was a cassette-
based system and to a certain extent it
was like its name suggests, a “research
machine”, comprising a big metal box,
with two cards, the cpu and vpbu cards,
and slots for more add-on cards. A per-

{Above) The RML380Z Microcom-
puter with keyboard console.
(Below) Rear panel of the
RML380Z showing the various
connectors.

son, probably a researcher, would com-
plete his/her own circuitry and interface it
to the cPu card, placing his own card(s)
in the slots provided. Looking at the
photograph, with the disk-drives removed
and only two boards inside one can see
plenty of room for expansion.

In time, of course, this space became
filled with add-on raMms, floppy disk con-
trollers, 80-character boards, colour
boards and so on, so bringing it up to the
machine it is now.

Input is from a full keyboard and
programming can begin either in BASIC
or any of the other languages RML
provide on disk or tape, for example, their
version of COBOL, FORTRAN or
ASSEMBLER or if you fancy a spot of
word processing then TXED will assist
you admirably.

EXTENDED BASIC

BASIC is big and powerful and. is
called “Extended BASIC version 57,
although the latest is that there is now a
BASIC version 6.

Initially RML provide the user with a
disk containing CP/M, a BASIC disk(s)
and ZASM, the Z80 assembler.

DISK DRIVES

At power-on the vpu displays Cos 3.4
on the bottom left of the screen. Most
systems have two disk drives, each drive
capable of handling double-sided dis-
kettes in the MDS (51). There is also the
FDS (8 inch disks) available.

Allowing for the operating system,
each side of the MDS provides 72K bytes
for storage of programs and data. The
drives are lettered (A,C) for the top

floppy disk drive and (B,D) for the bot-
tom drive. A and B being the uppermost
side in each case.

On inserting the system’s disk into
drive A, say, and typing B (that is,
BOOTING) CP/M is loaded into
memory, thus providing the CP/M built-
in commands DIR, ERA, REN and
TYPE, and the transient commands
STAT, FORMAT, MOVCPM,
SYSGEN and PIP.

DCR enables the user to examine a
disk directory of files and software
whenever the disk to be examined is in the
drive. ERA is a file eraser, REN remains
a file, TYPE is a command used to dis-
play contents of a file stored on a disk.

STAT tells the user the currently
available disk space for use, either
reading from or writing to. FORMAT is
necessary when preparing a new disk.
These must be formatted first before use,
otherwise only error messages will result.
MOVCPM is used in conjunction with
SYSGEN to copy CP/M onto other disks
so that the master systems disk can be
safely put away. Naturally, any disks
with copied CP/M are for personal use
only, since every user has to sign a legally
binding agreement to preserve CP/M
copyrights. Finally PIP is used for
making copies of programs .or indeed
complete disks.

MEMORY MAP

BASIC is as mentioned, big and
powerful. It uses the first 12K for the
interpreter and some wordspace. Above
this comes the variables and arrays.
Above this is a memory area A, termed
the cache and is reserved from BASIC by
the CLEAR command. This area can be
used for user machine code subroutines
by POKEing the code into the memory
locations. RML supply the user with a
routine for determining the exact
whereabouts of this area.

Above this area comes CP/M which
normally lies in the top 4K:of user
memory, but can be moved down in order
to provide the user with another cache
area (A) for more subroutines. Above this
comes the monitor rRoM and vDuU
addresses plus wordspace.

BASIC COMMANDS

BASIC provides all the usual com-
mands, such as, LOAD, SAVE, LIST,

SPECIAL REPORT IS
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LLIST utilities, plus some extra features,
such as, LOADGO, MERGE and
MERGEGO.

LOADGO loads the program from
disk file and automatically RUNS it,
MERGE is a very useful command which
allows the user to combine lines of
program on disk file with a program
already in memory. The MERGEGO
command is a combination of the
LOADGO and MERGE commands, the
specified file is merged into a current
program and the new combined program
is extended at a specified line number.
NEW deletes the current program.

There are also comprehensive EDIT
facilities, with the insert mode (4)
probably being most commonly used to
correct spelling, omissions, and so on.
There is a wide variety of EDIT facilities,
too many to be listed here.

FILE HANDLING

The bulk of the other BASIC com-
mands are for data transfer input and
output, program control, and the usual
variety of numeric and storing functions.

However, there is a comprehensive set
of file handling commands some of which
need to be mentioned.

To create a file requires a

CREATE#10, “NAME” statement.
To close a file is equally as easy,

CLOSE419 and to reopen a file
requires

OPENA 10, “NAME”.

These are supplemented by other file-
handling commands, the most important
of which being

INPUT#10,X, Y

This takes the X, Y data from disk files
and reads it into memory.

PRINTA10, X, Y takes the X, Y data
from memory to disk file# Other
interesting commands for file-handling
are:
X=GET(#10), which gets a character
from the input file .

A=LOOKUP (“NAME”) which is a
function which allows a program to deter-
mine whether a file exists.

For commercial and administrative or
educational use, the use and handling of
files is at the heart of retrieval and storage
systems. Accounts invoices, dare one say,
school reports (the black disk as opposed
to the black book), all can be stored on a
small-sized diskette, easily stored away.

GRAPHICS

The graphics on the 380Z can either be
chunky or high resolution. The chunky
graphics are in fact quite good, with the
top 20 lines of the vbu screen used for
graphics and the bottom 4 used for scrol-
ling. So, in 40 characters per line mode,
bearing in mind that each character is 3 x
2, the screen can be treated as an array of
dots 60 high x 80 wide.

The screen is opened for graphics by
the GRAPH 1 command and GRAPH ¢
(or TEXT) restores the full screen
scroller. The PLOT command is used for
plotting points, characters or strings
anywhere on the screen.

There is also a LINE command which
draws a straight line from the coordinates
of the last point to the next specified posi-
tion.

If the 380Z has an 80-character board,
that is, 80 characters per line, then the
vbu divides into a 160, 60 matrix. The
same commands apply as before, but
PLOT can have a fourth character and so
can LINE.

The fourth character, Z, sets up at-
tributes and can have values from §) to
255, but only the least significant four
bits control the attributes.

HIGH RESOLUTION MODE

However, as mentioned, there is also a
high resolution graphics facility with its
own 16K bytes of RaM, which operates as
16K of memory if HRG are not used.
In normal use the output from the
HRGraphics board is mixed with the out-
put from the 380Z memory mapped vDU,
which allows graphics and text to be
superimposed. Similar commands are
available as for low resolution graphics,
but within a CALL to a subroutine
¢ommand.

High Resolution
statement:

CALL “RESOLUTION”, 9, 2 at the
start of a program, but this is a specific
command of a general statement.

CALL “RESOLUTION”, X, Y

where X = @ or 1. When X = 0, high
res. mode is specified, giving a 192 x 319
array on the vbu, and when X = 1 is
specified this is medium res. mode, giving
a 96 x 160 array on the vDU screen.

The second character Y sets the num-

is set by the

ber of bits to be used for each pixel. A
pixel is that element of graphics memory
that determines the intensity of a single
point. In HR mode, two bits are available
giving a choice of four intensities, that is,
colours with a colour board, else shades
of grey.

USER DEFINED GRAPHICS

There are many other features which
give the user flexible graphics, a CALL
“CHARSIZE”, XE, VE gives magnifica-
tion on the screen with XE the magnifica-
tion in the X direction, and YE in the Y
direction. Also a CALL “DEFCHAR”
enables the user to define his/her own
characters by changing the bits of the row
or column comprising the character.
There are also many CALLS to pointer
subroutines to enable the user to dump
his/her graphics onto a printer.

INPUT/OUTPUT

The 380Z has good input/output
facilities. All standard models have a
User Port, which also doubles as a
parallel printer port, comprising eight bits
in and eight bits out.

The whole user port is memory map-
ped as opposed to I/O mapped at loca-
tion 65411 (&FBFF) of memory. By
using the appropriate POKE statement,
POKE 64511,XXX where XXX is be-
tween 0 and 255, the eight output bits can
be activated to operate external devices,
or by using the appropriate PEEK state-
ment, PEEK(64511) the eight input pins
can be read from external devices.

There is also the option to buy the PIO
board from RML (Z80A-PIO, parallel
input-output). These are input/output
chips specially made for the Z80OA family
which are programmable and have two
sets of input and output ports, Port A and
Port B, each port having eight-bits.

The Z80 PIO operates through the IN
and OUT instruction since the PIO board
is not memory mapped. This is quite an
expensive optional extra, and usually, for
a large number of control situations, the
User Port should suffice.

CONCLUSION

In conclusion this is an excellent
machine, but it is expensive and not many
home users will be able to purchase one.

E

BY A.A.CHANERLEY B.Sc. M.Sc.
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BY R.A.PENFOLD

ANGE CAMERA

FLASH GUN TRIGGER

ITH some types of action

photography it is impossible for a
human operator to act fast enough to
take a satisfactory photograph. It is then
necessary to use some form of automatic
triggering of the camera or a flashgun in
order to obtain a fast enough response
time to take the photograph before the
subject moves out of frame.

INFRA-RED

The trigger unit described in this article
is of the broken infra-red light beam type,
and it can be used to operate either a
flashgun or a camera. The camera can
only be triggered by the unit if it has an
electro-magnetic shutter release for which
a suitable trigger cord is available, or if
the camera is equipped with an automatic
winder or motor drive which has a remote
control socket.

The prototype has been tested with a
Minolta XD7 (directly triggered) and
with a Pentax LX (operated via the auto-
winder), and worked with both of these.
Automatic operation is possible with
most modern S.L.R. cameras, and the
unit should function properly with any
that have this facility. It should also work
properly with any normal electronic
flashgun.

SYSTEM DIAGRAM

Fig. 1 shows the block!diagram of the
trigger unit, and it can be seen that there
are two units in the system; the transmit-
ter and the receiver. The unit uses a
pulsed infra-red beam rather than a
steady visible light beam as this system
gives improved reliability.

A d.c. coupled visible light system
would be susceptible to spurious trigger-
ing due to changes in ambient light level
and shadows failing on the sensor, even if
precautions were taken against this. A
steady beam with an a.c. coupled receiver
seems to be just as susceptible to spurious
operation as a simple d.c. circuit.

TRANSMITTER

‘The system employed has proved to be
reliable, and attempts to induce spurious
operation proved to be fruitless. The
transmitter is an oscillator operating at a
frequency of a few kilohertz and driving
an infra-red l.e.d. so that the beam of light
is actually a series of brief infra-red
pulses.

Although of no practical significance,
it should be pointed out that there is no
visible light output from the l.e.d. because
infra-red radiation cannot be seen by
human vision, and there is no significant
output from an infra-red led. at the
shorter wavelengths of the visible light
spectrum.

‘RECEIVER

The receiver uses an infra-red
photodiode to detect the incoming pulses,
and as this device has a built-in infra-red
filter, it does not respond to other types of
light.

The voltage pulses produced by the
photodiode circuit are quite small, being
no more than a few millivolts, even if the
system is used at short range. A high gain
audio amplifier is used to boost these
pulses to a few volts peak-to-peak, and

they are then rectified and smoothed to
produce a strong d.c. signal.

This signal is used to operate a
monostable multivibrator via a d.c. am-
plifier stage, this monostable normally
held in the off state.

If the beam is momentarily broken, a
number of pulses will be prevented from
reaching the recéiver, causing the d.c.
output of the smoothing circuit to rapidly
decay and trigger the monostable. The
monostable then produces an output
pulse of a little over one second in dura-
tion which is used to switch on a high
voltage power transistor which operates
the camera or flashgun.

It is necessary to use a high voltage
power device at the output since the unit
will need to handle a high voltage when
used with an electronic flashgun, and
fairly high currents when operating a
camera via an autowinder or motor drive.

A gain control is fitted in the amplifier
section of the receiver, and this is ad-
justed so that the infra-red beam
produces a signal which only just pre-
vents the unit from triggering under nor-
mal conditions. This helps to give the unit
a fast response time and enables quite
small and fast-moving objects to trigger
the receiver.

TRANSMITTER CIRCUIT

Fig. 2 shows the circuit diagram for
the transmitter. ' The oscillator circuit
based around IC1, a 555 in the astable
mode, pulses the infra-red l.e.d.s, D1 and
D2. The short output pulse length helps
to keep down the dissipation in these two
devices.

Block diagram of the Long Range

Fig.
GAIN CONTROL Camera/Flash Gun Trigger. By using two infra-red

l.e.d.s in series in the transmitter, a range of three

TRANSKIIER REEEIER to four metres is obtained.

HIGH GAIN RECTIFIER HIGH VOLTAGE | outPuT
= = 2 Gl S LS . MOLTAIBRATOR ] - QUTPUT " =
| INFRA-RED™ INFRATRED | AMPLIFIER SMOOTHING TRANSISTOR
LED. DETECTOR
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The infra-red diodes D1 and D2 need
to be pulsed at a current of several hun-
dred milliamps, and this is substantially
higher than the maximum output current
that the 555 device can provide. TR1 is
therefore used as an emitter follower buf-
fer stage which boosts the output current
drive of the circuit, and R4 is used to limit
the maximum current flow to a suitable
level.

Apart from the increased l.e.d. current,
the infra-red light output of the circuit is
also boosted by using two diodes in
series, and the supply voltage has to be
7.5V to permit this. Although the two

TRANSMITTER

Resistors See
R1 120kQ2
R2 22kQ
R3 3-3Q JW +5%

All W carbon +5% unless
otherwise specified page 703
Capacitors

C1 220uF 10V elect.
Cc2 2-2nF ceramic or mylar

Semiconductors

D1,2 TIL38 infra-red
transmitter {2 off)
TR1 TIP32A pnp silicon
IC1 555 timer
Miscellaneous
S1 s.p.s.t. miniature toggle
B1 6 off RX14 (HP11 size)

or RX20 (HP2 size)

ni-cad rechargeable

cells {see text)
Case to suit; O-1in matrix strip-
board, 20 holes by 14 strips;
l.e.d. mounting clips (2 off—for
D1 and D2); battery holder and
clip to suit (see text); 7/0-2mm
wire; tripod bush or hot shoe
accessory mount.

Approx. cost
Guidance only

£4.00
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l.e.d.s are pulsed at a current which is far
in excess of their maximum continuous
current rating, they do not sustain
damage since they are switched off for
more than 80 per cent of the time due to
the short output pulse length used. This
gives an average output current-of under
100 milliamps.

CIRCUIT BOARD

A suitable component layout for the
transmitter is shown in Fig. 3, and this is
based on a O-1 inch pitch stripboard
having 20 holes by 14 copper strips. Con-
struction of the board is quite straight-

forward, and ensure that the six link wires
and five breaks in the copper strips are
not overlooked. TR1 will get slightly
warm in use, but it does not require a
heatsink.

Due to the high current consumption
of the unit (over 100 milliamps average
consumption) high capacity batteries are
consequently needed. Ideally, six C
(RX14) or D (RX20) size ni-cad cells
should be used to power the unit, but five
ordinary HP2 cells could be used. Smaller
batteries would give a very short
operating life and may be unable to
provide a high enough current at all.

o
- —” o—rv.sv
Rt v
120
k2 |L el
71 R 7
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o=
& IC1 e ' 7
22k0 555 Bt !
THRESHOLD -
6| TRIG.  GND -
P
+*
= - C2 1IP32A
T220uF T?énF

Fig. 2. Circuit diagram of the transmitter.
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MOUNTING BUSH

It is useful to fit the case with a tripod
mounting bush, and a suitable bush can
be taken from a flash adaptor of the type
used to fit a flashgun on a tripod.

The two rivets are drilled out so that
the top and bottom sections of the adap-
tor can be separated, arid the base section
is then bolted to the case by fitting the
bolts through the holes which were for-
merly occupied by the rivets. The unit can
then be mounted on an accessory shoe or
on a tripod since the adaptor has an ac-
cessory foot as well as a standard quarter
inch tripod bush.

RECEIVER CIRCUIT

The circuit diagram of the receiver is
given in Fig. 4.

D1 is a photodiode and it is reverse
biased by R1. The infra-red pulses from
the transmitter produce an increase in the
leakage current of D1, giving a series of
small negative pulses at the junction of
R1 and D1. These pulses are coupled by
C2 to a common emitter amplifier based
on TR1, and the output is coupled by
C3 to a volume control type variable
attenuator, VR1.

The signal is then taken to a second
common emitter amplifier, TR2, by C4.
C5 attenuates the high frequency
response of this stage slightly in. order to
prevent instability.

The output from TR2 is rectified and
smoothed by D2, D3 and C7. Under nor-
mal conditions this produces a negative
bias which is strong enough to bias TR3
into conduction so that its collector ter-
minal is at virtually the positive supply
potential.

MONOSTABLE

The monostable is a conventional 555
i.c. type, and R7 plus C8 set the output
pulse duration at a nominal 1-1 seconds.

In order to trigger IC1, its input at pin
2 must be taken below one third of the

H
SENSITIVIT ¢ I
.
)
‘OFF ﬁ ON
OuUTPUT
L
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supply voltage, and this will happen if the
input to the unit ceases, even briefly, as
the charge on C7 will then rapidly decay
and TR3 will switch off.

R8 then takes pin 2 of IC1 to the
negative supply voltage, and the positive
output pulse is produced at pin 3 of IC1.
This switches on TR4 as it receives a
heavy base current via R9; the large base
current being necessary to ensure a low
voltage drop across the collector-emitter
terminals of TR4.

Indicator D4 is also switched on when
IC1 is triggered, and this is helpful when
setting the unit up ready for use.

The current consumption of the unit is
about 9mA under stand-by conditions,
and around 55mA during the output
pulses from IC1. A ni-cad PP3 is used to

./m — \. =

power the prototype, but an ordinary PP3
is also a suitable power source.

RECEIVER CONSTRUCTION

The receiver uses a plastic case, about
120 x 80 x 40mm, and the general
layout of the unit can be seen from the ac-
companying photographs. VR1, D4, S1
and SK1 are mounted on one side of the
case which then becomes the top panel of
the unit. A tripod bush is fitted on the
base panel of the case.

Fig. 5 shows the component layout of
the O-lin matrix stripboard panel which
accommodates the other components ex-
cept the battery. The board has 15 strips
by 30 holes and it is constructed using the
normal techniques.

{Left): Receiver front panel layout. {Above): The completed transmitter and receiver. The
mounting adaptor can be seen on the side of the transmitter.
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Fig. 4. Circuit diagram of the receiver section of the Long Range Camera/Flash Gun Trigger.
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. D1 TIL100
Resistors
25'3 ;Ozkra((zz off) FLATORNOTCH e cb
R4 g200 See @L—— ' = = o]
R5 1.5MQ h —— WETAL
R6 4.7kQ2 s o D4 TIL220 SURFACE
R7 10MQ TR1,TR3 BC178 TR4 MJE340
R8 22k0 a TR2 BC109C UNDERSIDE VIEW
R9 1500 UNDERSIDE VIEW
R10 1kQ page 703
All W carbon +5%
Capacitors
C1,9 100uF 10V elect. (2/0ff)
c2 3.3nF ceramic plate
Cc3.4 10nF polyester C280
(2 off)
Ch 22pF ceramic plate
Cé 220nF polyester C280
Cc7 TuF 63V elect.
c8 100nF polyester C280
Semiconductors
D1 TIL100 infra-red
photodiode
D23 OA90 germanium
diode (2 off)
D4 TIL220 5mm red l.e.d.
TR1,3 BC179 pnp silicon
{2 off)
TR2 BC109C npn silicon
TR4 MJE340 npn silicon
plasti(; power
IC1 555 timer 123456
. 0| ®©8 0 0000000080000 0808000 e0e 00 ese
Miscellaneous n[oosoes 00800080000
VR1 47kQ log. carbon M[ o000 eo0o0 000000 ®00 00
control potentiometer tfoooo000 0O o0 000000
S1 s.p.s.t. miniature toggle k[o®oeoo 000 eokle e 0® OO0
SK1 2,5mmiacksocket J O ® ® O 0O 00O @0 CeCENe &0 OO0
B1 PP3 size ni-cad battery i TeNeERNONO O © TEEERG RO tom X - [EF COERERCE
(seetext) H| © 00 00O OO0 O0CO0O000O® OQ0OO0C® 0O 0O
Plastic case, 120 x 80 x 40mm Pl e e Ll o R W RN AN |
{or similar); 0-lin matrix strip- F[0 900000000800 000O0O®000000O000000
board, 15 strips by 30 holes; D[00QO0C 000000000 B00O80eeO0EDe6O8O00e e
control knob; l.e.d. holder; battery c[00000000000000000000D0000O00O0O0O0O0
clip; 7/0-2mm wire; output lead; B[OOOOO0D0D0OOOO0O0O0O00000000O0O0000O0O0OO0
tripodbush‘ AlOO0O0 0000000000000 000O0C0O0O0HM®OOO0O0
I —— s Y
Approx. cost Fig. 5. The component layout and trackside view of the receiver
Guidance only £7 - 00 circuit board.
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{a} The dropped ball photographed by triggering the flash gun.
(b} There is a small delay if the camera is triggered and the mirror
lock-up is used. {c) A longer delay, when mirror lock-up is not used.

The leadouts’ wires of D1 are left long
so that with the board mounted in the
case, D1 can be positioned with its sen-
sitive surface behind a hole about 6 or
7mm in diameter drilled in the case. The
sensitive surface is the large one which
does not carry the type number of the
device.

Fig. 5 also shows the wiring to the off-
board components, and this is all perfec-
tly straightforward apart from the con-
nections to SK1 which must have the
correct polarity if the unit is to function

properly.

FLASHGUN CONNECTION

If the unit is to be used with a flashgun,
this can be connected to the receiver via a
flash extension lead having the normal
plug removed, and a 2-5mm jack plug
fitted instead. With this plug connected to
SK1 and the flashgun switched on, a
voltmeter set to read 250V or more at
full-scale deflection can be used to check
the polarity of the voltage across SK1.
With the plug removed, the two leads
from the component panel are connected
to SK 1 accordingly.

If the unit is to be used to operate a
camera or winder, a remote control lead
of the appropriate type can be used to
make the connections to the receiver. The
push-button switch is removed from the
lead and replaced with a 2-5mm plug
which connects with SK1.. As before, a
multimeter (set to the 10V d.c. range in
this case) is used to check the polarity of
the voltage across SK1 so that the leads
from the component panel can be connec-
ted with the correct polarity.

If the unit is to be used with a flashgun
and a camera or winder, make sure that
all the leads are connected with the right
polarity.

USING THE SYSTEM

The exact set-up used must obviously
depend upon the type of shot being taken,
but the transmitter and receiver must be
carefully arranged so that the object to be
photographed breaks the beam at the
correct point in the frame, and in the
plane of perfect focus.

With many shots it is possible to sim-
ply have the beam running straight across
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in front of the camera with transmitter
and receiver units just out of frame. In
other cases it may be better to have the
receiver unit mounted on a flash bracket
at the side of the camera and angled
across in front of the lens, with the
transmitter mounted on a tripod and sited
on the other side of the camera just out of
frame.

When dropping objects through the
beam it is usually quite easy to-ensure
that they break the beam at the correct
point, but with insects the standard
method is to use a simple tapering flight
tunnel to guide the insect to the correct
point.

The beam from the transmitter should
be reasonably accurately aimed towards
the detector at the receiver, and S1 of the
transmitter should only be set to the
“high” position if inadequate range is
obtained with it set to the “low” position.

The l.e.d. indicator on the receiver
switches on each time the unit is
triggered, and glows continuously if the
two units are too far apart or VR1 of the
receiver is backed-off too far. Do not be
tempted to back-off VR1 to the point
where the unit barely has sufficient range
as this will give poor reliability by making
the unit prone to spurious triggering. Ad-
vancing VR slightly from this point will
not seriously reduce sensitivity and will
give good reliability.

FLASHGUN OPERATION

As the accompanying test shots show,
the system has a virtually instant
response time if it is used to trigger the
flashgun. The disadvantage of this system
is that it is necessary to lock. open the
shutter (using the “B” or “T” setting),
activate the system, and then close the
shutter. The photograph must be taken
under fairly dark conditions so that the
ambient light does not ruin the shot:

CAMERA OPERATION

Using the unit to operate the camera or
winder is more convenient since the am-
bient light level is no more of a problem
than with normal flash photography.
There is typically a delay of about a tenth
of a second before the flash fires which
can sometimes be awkward, but is often

| ~-computer

Small tortoiseshell butterfly.

of no real consequence and can even be
used to advantage with some types of
shot. The delay can be substantially
reduced using the “mirror lock-up” on
cameras that have this feature.

Most electronic flashguns give a flash
duration of about 0-5 to 1 millisecond,
which is short enough to “freeze” most
action. Sometimes a shorter flash dura-
tion is needed, and this can be obtained
using an automatic flashgun close to the
subject, or using a manual flashgun hav-
ing a variable power control which is set
well back. This typically gives a flash
duration of only about 0-05 to 0-1
milliseconds which is short enough to
“freeze” virtually any action.

One. final point is that it is advisable
not to connect the receiver to the camera
or autowinder (if this method is used)
before switching on the receiver and
transmitter as this could lead to unwanted
triggering of the system. Similarly,
switching off the transmitter and receiver
before disconnecting the lead to the
camera or autowinder could produce an

unwanted triggering. O
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COMPUTER AIDED
EXPERIMENTS

USING THE RM380Z MICROCOMPUTER

BY A. A. CHANERLEY B.Sc. M.Sc.

3. TRANSISTOR VOLTAGE-TRANSFER CHARACTERISTIC

1 DADGD*GCRAPHT"

Ready:
|

HIS experiment illustrates the mode of

operation of a transistor. Most readers
will probably know that a transistor is an
amplifier, but it is also a switch, and can
switch rapidly from a high state (cut-off)
to a low state (saturation). This action
forms the basic building block of all com-
puter elements, if we assign, for example,
a logic 1 to the high state and a logic 0 to
the low state, that is, binary arithmetic.

The experiment shows three distinct
regions in the voltage—transfer charac-
teristic of here, a BCI109 transistor:
horizontal cut-off and saturation regions,
and a sloping portion which is the am-
plifying part of the transistor charac-
teristic, see Fig. 3.1.

The latter shows that for a small input
voltage swing AV; a large, amplified,
output voltage swing is obtained, AV..
The ratio of V,/V; gives the amplification
factor, the “gain”, which in this type of
amplifier configuration is equal to the
ratio of the resistors R¢/R 1.

The voltages V; and V, are fed directly
to channels 1 and @, respectively, of the
Analogue-to-Digital Converter (ADC)
described in the Sept 83 issue of EE, and
the software reads the two ADC chan-
nels, and immediately plots the charac-
teristic on the vbu. The microcomputer
used here is the RML380Z, as before for
the diffraction pattern and the cooling
curve experiments. Again, as with all
such experiments any microcomputer can
be used with virtually any ADC,

Fig. 3.1. Voltage transfer characteristic.

CUT-OFF
SLOPE = AB = ﬂ = ff_
TBC &Y R

LINEAR (AMPLIFYING)
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|
|
e -

providing due care is taken in attenuating,
or boosting the inputs as required by the
specifications of the interface used, and
suitable software is developed.

VOLTAGE SHUNT NEGATIVE
FEEDBACK AMPLIFIER

The circuit diagram for this experiment
is shown in Fig. 3.2. A BCI109, con-
figured as a voltage amplifier by using a
shunt feedback resistor Ry to provide base
bias. This serves to stabilise the gain, in-
put impedance and so on of the amplifier,
though providing an overall reduction in
gain, against the effects of temperature.
(For example, suppose the ambient tem-
perature rises, more electrons have
sufficient energy to escape from lattice
atoms and the collector current rises.)

Looking at Fig. 3.2 we see:

VCC"II,RL + Vo

Ve remains fixed, since it is the supply
voltage; I increases therefore ¥, must
decrease, that is, the collector voltage
decreases. Looking at nodes “a” and “b”,
the potential difference across them thus
decreases, hence the base current also
decreases thereby reducing the collector

current to a value less than it would be
without this method of feedback.

To calculate the value of the voltage
gain, we first look at the node “a”.

At this point,

=L+ Iy

but Iy, the base current is very small and
SO we can say

L=1I

Looking at the input, the current /; is,
from Ohm’s law,

L=(Vi— V)/R1
but since V is very small, then
L =Vi/R1
Similarly,
Ir=(V — Vo)/R¢
but again since V is small, then
Ir=—Vo/Re

Hence, equating I, and It as above, we
have

Vl/Rl == Vo/Rf
On re-arranging,
Gain = V,/V; = — R¢/R1

Fig. 3.2. The amplifier circuit under investigation.
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TRAN

10 GRAPH 1

15 CALL"RESOLUTION",0,2
16 A=0

2p) POKE64511,8

30 POKE64511,0

40 Y=PEEK{64511)

50 POKE64511,1

60 X=PEEK(64511)

70 CALL “LINE",X*2,Y,3
75 A=A+1

76 PRINT A

78 POKE(&6000+A)Y
79 POKE(&6400+A),X
99 GOTO30

STORET

10 CREATE#10, TRAN.DAT"

20 FOR=24576 TO (24576+35)
30 BYTE=PEEK(l)
40 PRINT#10,1;","
50 NEXTI

52 FORV=25600 TO {25600+ 35)
54 BYTE=PEEK(V)
56 PRINT#10.V;",":B
58 NEXTV

60 CLOSE#10

;BYTE

YTE

COMPUTER AIDED EXPERIMENTS SOFTWARE: EXP.3

POKERT

10 OPEN#10,"TRAN.DAT”

20 FORI=24576 TO (24576+35)
30 INPUT#10,ADDR,BYTE

40 POKE ADDR,BYTE

50 NEXTI

52 FOR V=25600 TO (25600 +35)
54 INPUT#10,ADDR,BYTE

56 POKE ADDR,BYTE

58 NEXTV

60 CLOSE#19

GRAPHT

40 GRAPH 1

50 CALL’RESOLUTION",0,2

60 CALLPLOT".0.0,3

80 FORN=1TO 18

990 X=PEEK(&6400+N)

100 Y=PEEK(&6000+N)

119 CALL"LINE"X,Y,3

120 NEXTN

130 CALL"LINE",PEEK(&6400+(N)),
PEEK(&6000+(N)),0

140 CALL'LINE",0,0

150 END

This expression should be numerically
equal to the slope on the experimentally
derived transfer characteristic.

EXPERIMENT AND SOFTWARE

The complete amplifier circuitry can be
assembled on a solderless breadboard as
shown in Fig. 3.3. V; is provided by the
9V supply divided by a 5-kilohm poten-
tiometer. The maximum voltages are
therefore within the limits of each of the
ADC channels used, since each one can
take up to 10V maximum when used in
the unipolar mode.

The pinout for the BC109 is given in
Fig. 3.3. This is a view looking directly at
the pins on the underside. The emitter is

closest to the index tab on the case. You
should prevent any wiring making con-
tact with the case as the latter is internally
connected to the collector.

Rotating VR1 spindle alters the am-
plitude of the input signal to the amplifier
and consequently the output amplitude.

Ry is the component used to determine
the gain of the amplifier and suggested
values range from 1kQ to 22kQ.

Choose a value for Rr and insert in the
circuit. Run the software and rotate VR1
spindle from fuily clockwise to fully
anticlockwise. A curve similar to that
shown in Fig. 3.1 will be plotted on the
screen. This curve is known as the
voltage-transfer characteristic.

COMPONENTS

R1 1kQ

Ry A selection of values between
1k and 27kQ)

R, 1kQ

All W carbon +5% or better

VR1 5kQ linear potentiometer

TR1 BC109 or other similar npn
general purpose transistor

B1 9V type PP3

Solderless breadboard; battery clip
to suit B1; plastic covered connect-

ing wire; ADC with input leads.

Change the value of Ry and repeat to
obtain another curve.

An interesting feature can be obtained
on the 380Z microcomputer by a
judicious use of software. Shown in the
heading is a photograph of the vbu for
one experiment using a set value of Rl
and Ry, which determine the gain of the
amplifier. However, by altering the value
of Ry (the feedback resistor) a different
gain is obtained which alters the slope of
the characteristic. This new plot can be
obtained and superimposed on the old
plot by deleting lines 19 and 15 of the
main programme called “TRAN”. To
RUN this programme from line 19 each
time will initialise the high resolution
g{aphics and so obliterate the previous
plot.

The procedure then is to RUN the full
programme for the first plot, then change
the feedback resistor, delete lines 19 and
15, clear the screen of any verbiage and
re-RUN the programme this time from
line 16. Another plot will be obtained with
a different slope and so comparisons can
be made.

AUX1 AUX2 AUX3 AUx4

ADC

© @

GND GND

Fig. 3.3. Layout of the components of Fig. 3.2. on a solderless breadboard.
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EVERYDAY

SINCLAIR GOES
FLAT OUT

THE WORLD'S smallest television set was finally launched by
Sir Clive Sinclair on 16 September. The long awaited flat-
screen TV will go on sale for £79.95 including VAT, about a
third of the cost of its nearest rival.

As initial demand is expected to outstrip supply, it will only be
available by mail order from Sinclair Research until production
is in full swing, so retail outlets will have to wait until possibly
next year for supplies. In order to avoid the problems of
previous mail order operations, no payment will be accepted
until the product is ready for dispatch.

With the lesson learnt from the calculator boom in the seven-
ties, Sinclair is going into large-scale production to thwart the in-
evitable competition from the East. Building up to 10,000 units
per month by the end of the year, projected worldwide sales
figures of one million sets per year-are confidently predicted.

Sinclair will first satisfy the home market before exporting a
slightly modified version to the USA. This model will also
receive v.h.f. transmissions as most American channels broad-
cast on this band. Japan is the third target but they “will have to
wait” until the first two markets are catered for.

Although not the first flat-screen TV set on the market (pre-empted
by the Sony Watchman), it does contain a number of other “firsts”; it is
the first TV to use a single i.c. for the majority of signal processing
functions, and it uses unique Polariod flat batteries (flat in profile—not
in output!) originally developed for instant film packs. These 6V
Lithium batteries provide 15 hours of viewing, some six times that of its

... from the world o

nearest competitor’s battery life.

The set is actually 140 x 90 x
30mm (about the size of an
average paperback book) with a
two-inch diagonal screen and it
weighs in at 280 grams. Options
include a mains adaptor for £7.95
and a pack of three batteries costs
£9.95, again, initially only from
Sinclair by mail order.

The development of the flat-
screen TV has taken six years and
£4 million, and features of this
multi-standard set include
automatic standard switching for
reception of most u.h.f. transmis-
sions worldwide (except France)
and just two controls, on/off—
volume and tuner. Line and frame
hold are taken care of
automatically and brightness and
contrast are preset.

The demand for a pocket
television has already been tested
with the Microvision models
(which used a conventional two
inch tube), and contrary to pop-
ular belief, this version was a
success as sales figures met with
expectations. Sir Clive pointed
out that due to high production
costs and power consumption, the
Microvision was never intended
to be a big selier but to pave the
way for the flat-screen TV. He
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added that several Japanese
manufacturers had followed him
into this market and are still sell-
ing sets at a considerably higher
price than his.

When speaking of the new flat-
screen TV, Sir Clive said: “I
believe it, and its successors, can
achieve for television what the
transistor radio did for wireless,
and create a new one-per-person
product.”

Flat Screen

The key element in the new TV
is the flat-screen cathode-ray tube
(c.r.t.) which measures 108 x 45
X 20mm. It is three times
brighter, requires between one
quarter and one tenth the power
and occupies half the volume of a
conventional c.r.t. with the same
size screen.

The tube is assembled- from
just two sheets of glass, a flat
front plate and a vacuum-formed
backing plate. The phosphor
screen is coated on the interior of
the backing plate and is viewed
from the same side that the elec-
trons strike.

The electron gun is set to one
side of the screen with its axis
parallel to the screen. Two sets of
electrostatic deflection plates in
the gun assembly provide
horizontal and vertical scanning
(the same technique is used in
oscilloscope c.r.t.s), and a third
set bends the beam towards the
phosphor screen. In contrast, the
Sony flat-screen tube uses the
more power-hungry scanning
coils.

To correct the distortion of the
rasta scan that inevitably occurs
with this type of construction,
both electronic and optical techni-
ques are employed. First, the
screen height is reduced by two
thirds but the width is kept con-
stant. This narrows the angle sub-
tended by the electron beam onto
the screen, reducing both the dis-
tortion and the deflection power.

The picture height is restored
optically by means of a Fresnel
lens. This lens does limit the view-
ing angle, however, so it really
can only be comfortably watched
by one person.

The tube assembly lends itself
to low-cost mass production, and

as with all Sinclair products, the
manufacture is sub-contracted
out, in this case to Timex in
Dundee where a purpose-built
assembly line has been set up.

Single Chip

The other element in the design
which has enabled Sinclair to
produce such a small and cheap
set is the custom i.c. Designed by
Sinclair Research and produced
by Ferranti Limited, it is a com-
plex linear/digital circuit with a
number of advanced features sub-
ject to patent applications. So
secret are these features that the
patents were only filed the day
before the launch.

The chip’s principle function is
to take the if. output from the
tuner, recover the video and
sound signals and feed them to
the c.r.t. and speaker. Additional
information is extracted from the
video signal to -synchronise a
multi-standard line and field scan
system (it caters for all 625- and
525-line systems) which generates
the correct picture display on the
screen.
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Warning Triad

An acoustic warning device for
drivers which emits a signal as
soon as reverse gear is engaged
had been developed by Siemens.

The device is based on the
SAB0600 gong module, which
emits a musical triad (a chord of
three notes). The warning signal is
triggered by the reversing-light.
switch.

ATLANTIC LINK

Major contracts to provide
ABC and CBS of America with
their own dedicated trans-
mission facilities across the
Atlantic, enabling the
companies to transmit live and
taped TV programme material
24 hours a day has been
awarded to British Telecom.

Satellite capacity for
television transmission is
limited. Now, Intelsat, the
International Telecommunica-
tions Satellite Organisation, has

made more capacity avaflable,

and ABC and CBS have leased
exclusive use of these facilities
from British Telecom.

Switch Off

The Home Secretary has an-
nounced that all the remaining
405-line v.hf. BBC and IBA
transmitters will be closed down
by the end of next year. As a
result of this decision the BBC
and IBA have had to revise their
programme of the closures of the
remaining transmitters.

The full list of 405-line v.hf.
stations, in the order they are ex-
pected to close, is available from
either the IBA or BBC Engineer-
ing Information Departments.

CableMusic has signed an
agreement to supply Greenwich
Cablevision with its eleven-hour
music service from January 1984.

Greenwich was one of the first
areas to adopt the experimental
cable system in 1963 and covers
Greenwich, Plumstead and
Woolwich areas of London.

Since August the BBC's
External Services program-
mes for the Far East have
been transmitted by satellite
to Singapore. From there they
are relayed to millions of
listeners as far apart as Hong
Kong and New Zealand.

BLEEP BLEEP

A new radiopaging service
has recently been introduced by
British Telecom whereby a
numeric message of up to 10
digits can be transmitted to an
individual bleeper. In this way
the user can receive a
telephone number or any other
numeric information whereas
the conventional bleeper can
only provide up to four audio
signals. For instance, service
organisations could send vital

coded information directly to
personnel in the field.

Incorporating a v.h.f. recei-
ver, a microprocessor and a
liquid crystal display, the Pana-
sonic pager is powered by a
single AA battery. The pager
has two memories each of ten
digits. The alerting signal may
be muted so that information
may be received and retained in
the memory without emitting
an embarrassing “bleep”.
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New Partner for Tina

The multinational manyfacturer of electronic test equipment and
prototyping systems, Global Specialties Corporation has become a
wholly owned subsidiary of North American Specialties Corporation of
Flushing, New York, part of Interplex Inc. The move follows the ac-
quisition by North American of GSC'’s outstanding minority interests.

Chairman and Chief Executive Officer of the Interplex Group of
Companies, Jack Seidler has become Chairman and Chief Executive of
Global. Comments Tina Knight, Managing Director of GSC’s UK
operation, which handles worldwide sales outside the Americas, “We
believe these changes will be beneficial to our operation, and with the
strength of a large group behind us we see tremendous opportunities for

the future”.

Compact List

Poised to score an industry
“first” in the marketing and
promotion of Compact Discs are
HMY Record Shops.

They have prepared, what they
claim, the first authoritative and
comprehensive list of Compact
Discs. This list is available free in
leaflet form and covers approxi-
mately 300 titles currently or
shortly available.

Binatone International,
claimed to be the UK’s largest
consumer electronics company,
has deferred plans to launch into
the home computer market. The
company originally intended to
introduce two models this
autumn.

The recommended retail price
of their M5 Home Computer
from CGL has been reduced. The
new suggested retail price will be
£149.95 including VAT. Software
prices are unchanged.

British Telecom (West
Midland) is using Tandata
Marketing’s TD1100 viewdata
adaptors to access its own Prestel
and Telecom Gold services.

USA Breakthrough

Pioneered in Britain and
already. adopted as the standard
system in many overseas coun-
tries, “World System Teletext”,
has made the breakthrough into
the toughest market of all.

A recent ruling by the US
Federal Communications (FCC),
declaring an “open door” policy
Jor teletext, has paved the way for
the adoption of the system in the
States and already an export
order for a significant number of
teletext decoder assemblies has
been placed with Mullard. The
specially designed decoders
enable setmakers there.to offfer
World System Teletext im-
mediately on the US 525-line
network.
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ENTERTAINMENT

BY BARRY FOX

Computer Record

You can now buy pop singles and albums
that contain a computer program as well as
music. It's a logical idea but not all plain
sailing.

One problem is that there’s no common
loading standard for all computers, so a
program for a Sinclair ZX81 won't load
onto a Spectrum or an Apple or vice-versa.
Also it's awkward loading from a
gramophone, because you need to arrange
a mono output feed of controllable level ter-
minated by a mini jack to interface with the
computer input. There may be imbalance
and phase discrepancies between stereo
channels.

Any dust in the gramophone record
grooves will cause digital glitches that
make the computer register a load error. So
it's usually more convenient to dub the
computer program from gramophone
record onto cassette tape, and then load in
the usual way.

This is why some companies are now
issuing their music and computer programs
on cassette format. But that's not the end
of the story. The loading procedure isn’t
standardised, nor the memory capacity
that's needed to hold a program.

Pop Program

In February this year a small company,
Mainframe of Hemel Hempstead, released
a pop 45 rpm, 7 inch single called Radio
(distributed by PRT) that had a short com-
puter message on one side. This can only
be used with an Apple computer, and es-
sentially it just congratulates the user on
decoding the message.

They then followed through with a
second pop single which has music on one
side and four identical computer programs
on the other. One program is suitable for an
Apple computer, the next a Sinclair ZX81,
the third a Sinclair Spectrum and the fourth
a BBC Micro. To load the program from the
disc you either interface direct between
gramophone and computer, or dub the disc
recording onto tape and then load from
tape.

Mainframe warn users to check levels
carefully, because signal overload will
cause a loading error. They also advise
users not to play the disc too often, without

.storing the program on tape, because
groove wear will corrupt the digital signal. If
all else fails, says Mainframe, try using one
side of the stereo signal only to eradicate
errors caused by discrepancies between left
and right channels.
. The loading routine is straightforward.
For instance, for the Spectrum simply key
Load, then, ” ”, then Enter and run the tape
or disc. In reward you get a short written
program, promising a computer competi-
tion to be incorporated in an LP later in the
year. This is followed by a nice graphics
program that is modulated by an audio
input, in disco style.

Hit and Miss

In May EM! released what the company
claimed to be the "first computer-game pop
single” which contained music, a graphics
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program and a couple of video games. The
EMI single, by Chris Sievey, can only be
used with a ZX81. Two programs are
needed to cope with either 1K or 16K
models. The EMI claim to being “first”
produced an angry response from Main-
frame who felt they weren’t getting credit
where it was due.

Until someone claims differently, it
seems safe to dub the recent Pete Shelley
LP called XL—1 from Island Records as the
first full-length album to contain a com-
puter program. It's available on LP, disc or
cassette, and contains a lengthy program
for a Spectrum.

When you run the program .in syn-
chronism with the music, it displays the
lyrics, along with artistic graphics. 8ut, be
warned. Although it is easier to dub from
cassette than disc, the cassette pack con-
tains sketchy instructions which will be
inadequate for many users.

You do not load the Shelley program in
the normal way. You need to go into the ex-
tended mode. | only found this out after
phoning the record company for advice.

To load the Shelley album on a Spectrum
use the following routine; key Load, ” ”, go
into Extended mode {press caps shift and
symbol shift simultaneously), press the In-
put key, and then Enter. The instruction on
the cassette reads simply "“for ZX Spectrum
type load " ” code.”

in my opinion these instructions are
wholly inadequate for anyone other than a
computer buff. Also, there is no warning on
the cassette that the program will only load
into a 48K Spectrum because it overflows a
16K memory.

Doubtless by now Island Records will
have received so many phone calls from
puzzied users, that they will have vowed
either to put better instructions on the next
cassette, or never again issue a computer
record.

Hi Fi Video

Both the VHS and Beta formats have
now come up with ways of enceding f.m.
stereo sound in the video waveform, to give
far higher fidelity than you can get from the
conventional domestic video tape.

Both VHS and Beta achieve high fidelity
sound from domestic video by using a
generally similar technique. The sound is
recorded as an f.m. signal by the rotating
video heads. But the VHS and Beta hi fi
systems differ in detail.

Beta Hi Fi was the first system to be an-
nounced and it's already on sale in Japan
and the USA. But there are no firm plans as
yet for Britain.

In Beta Hi Fi the f.m. carrier is slotted
into the video waveform. It goes between
the relatively low frequency colour or
“chroma’ signal and the higher frequency
black-and-white or “luma’’ signal, which is
itself in the f.m. spectrum. .

To make room for the f.m. audio signal,
it's necessary to trim the deviation of the
f.m. luma signal, which means some loss of
bandwidth and picture clarity. This hasn’t
mattered in the USA and Japan where 525
line picture quality is pretty poor anyway.
But for Europe the 625 line picture will
show up loss of definition.

There's also the added problem that in
Europe the video head drum rotates more
slowly (1500 rpm instead of 1800 rpm) so
the video writing speed is less, which in it-
self limits the available bandwidth. This is
why there are no firm plans yet for Beta Hi
Fiin Europe.

3-D Recording

There are, however, firm plans for VHS
Hi Fi. It should be on sale here later this
year. In this format two extra heads are
mounted on the video drum and these han-
dle the f.m. carriers for the stereo audio.

The audio and video heads trace the
same path across the tape so the audio and
video tracks are superimposed one on top
of the other. But as the drum rotates, the
f.m. audio is laid down a split second ahead
of the video.

Because the f.m. audio carrier is of
relatively low frequency it records deep into
the surface of the tape. Remember that
it's a natural phenomenon, in magnetic
recording, that lower frequencies extend
deeper into the magnetic coating than
higher frequencies; it's the magnetic
equivalent of electrical skin effect.

So, when the high frequency video signal
is laid down, a split second after the audio,
it wipes out the top layer of the audio
recording and replaces it with video. The
end result is a layered recording, with audio
underneath and video on top.

This is only part of the story. The audio
heads must read only the audio, while the
video heads read only the video. They are
able to do this because the audio heads are
mutually angled by +30 degrees and the
video heads are mutually angled by +6
degrees. This means there’s a large mutual
offset between the video heads and the
audio heads.

With some electronic trickery, like
relative phase shifting for each line of the
picture signal, there’s no crosstalk between
audio and video. So the VHS Hi Fi recorder
achieves the apparently impossible; high
quality audio and high quality video recor-
ded one on top of the other in the same
tape track, without any mutual interference.

This is one of the first practical applica-
tions of vertical or depth recording, where
different magnetic signais are separated in
depth within the tape coating. In future
we'll be hearing more and more of this 3-
dimensional technique, because it means
that more signal can be recorded in the
magnetic coating of a tape or disc than has
hitherto been thought possible.

N Radio Litter M

Radio stations give away car stickers, and
then send out sticker patrols to take the num-
bers of cars which are showing them. A
presenter then reads out the car numbers and
their owners can call at the radio station to
claim a free tee-shirt, funny hat, or a new
sticker.

Why not (I wonder), do something really
useful with the sticker patrols? While
collecting the numbers of cars which display
the station’s sticker, they could also collect the
numbers of cars which leave litter.

You know the kind of thing I mean. The
driver winds down the window, lobs out a
cigarette packet or fish and chips’ wrapper,
and accelerates.

If the radio station sticker patrols blew a
public raspberry at every car that they saw
dumping litter, radio would be helping to keep
Britain clean.
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You win every timel

When you get this NEW & FREE project from GSC

NEW: an exciting range of projects to build on the EXP300 breadboards.
NOW anybody can build electronics projects; it's as easy as A.B.GC. with G.S.G.!

EXPERIMENTOR BREADBOARDS

The largest range of breadboards from GSC. Each hole is identified
by a letter/number system. EACH NICKEL SILVER CONTACT
CARRIES A LIFE TIME GUARANTEE. Any Experimentor breadboard
can be ‘snap-locked' with others to build a breadboard of any size.

1. EXP 325 £2.00 The ideal breadboard for 1 chip
circults. Accepts 8, 14, 16 and up to 22 pin ICs. Has 130
contact points including two 10 point bus-bars.

2. EXP 350 £3.45 Speclally designed for working with up
to 40 pin ICs pertect for 3 & 14 pin ICs. Has 270 contact
polnts Including two 20 point bus-bars.

3. EXP 300 £6.00 The most widely bought breadboard In
the UK. With 550 contact points, two 40 point bus-bars,
the EXP 300 will accept any size IC and up to 6 x 14 pin
DIPS. Use this breéadboard with Adventures in
Microelectronics

4 EXP 600 £7.25 Most MICROPROCESSOR projects in
magazines and educational books are built on the EXP
600.

5. EXP 650 £4.25 Has 6" centre spacing so is perfect for
MICROPROCESSOR applications.

i )
* o o =

6 6. EXP 4B £2.50 Four more bus-bars in "snap-on" unit.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

7. PROTO-BOARD & KIT £11.00 630 contacts, four 5-
way binding posts accepts up to six 14-pin Dips.

8. PROTO-BOARD 100
KIT Complete with 760
contacts accepts up to ten
14-pin Dips, with two
binding posts and sturdy
base. Large capacity with
kit economy.

£14.25

Proto- lioar1 no.100

For further details of our FULL
PROTO-BOARD RANGE, please

'_G.SAC. (UK) Limited Dept4B Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
Prices include P & P and 15% VAT

FREE project:
AUTO-DICE

Liven up your board games with this sophisticated electronic dice
circuit! When the ‘throw' switch is pressed, a numerical display
flashes up rapidly changing numbers. After a few seconds, the
‘rolling’ stops, and the final result is displayed; any number, randomly
selected, from 1 to 6. A few seconds later the display turns off to
consi(e;ve your battery, letting the games go on uninterrupted for
weeks

HOW DO YOU MAKE IT? .

Our FREE project sheet gives you a large, clear diagram of the
components layed out on an EXP 300 breadboard. Each component
is labelled, and the values are given in a component listing. Even the
‘row and column’ lettering of our EXP 300 is shown to make the
location of the correct holes, in which to push the components, easy
to find. There's no soldering involved; it couldn’t be easier! As an
extra bonus, there's a full circuit description, and the details of a
regulated power supply on the other side of the sheet.

“Clip the coupon” and get your FREE project sheet with each EXP
300 bought. AND a free catalogue! Just ask about our other free
projects too.

send for our free catalogue.

Jerd o ferd T e T Jav] T o] Tefarn] T arv] glon]
GLOBAL SPECIALTIES CORPORATION £3.16 £483 £8.05 £9.40 £5.75 £3.73 £13.80| " [£17.53
Name Address

G.S.C. (UK) Ltd. Dept 4B

Unit 1. Shire Hill Industrial Estate.
Saffron Walden. Essex CB11 3AQ
Telephone: Saffron Walden (0799) 21682

Fr————————————
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| enclose Cheque/P.O. for €
American Express card no.

or debit my Barclaycard/Access/
expiry date

|
|
}
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|
a

FOR IMMEDIATE ACTION ~ The G.S.C. 24 hour, 5 day a week service For FREE
Telephone (0799) 21682 and give us your Barclaycard, Access, American catalogue
Express number and your order will be in the post immediately tick box
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DIGITAL
GAUSS METER @

Tms instrument is designed for the ac-
curate measurement of small amounts
of magnetic flux. Useful in laboratories or
educational establishments.

The unit of measurement used by the
instrument is the gauss which is the elec-
tromagnetic unit of magnetic flux density.
The SI unit of magnetic flux density is the
tesla (T) which equals 10* gauss.

CIRCUIT DESCRIPTION

The complete circuit diagram of the
meter is shown in Fig. 1. The circuit is
based around the 7106 (IC4) which is a
high performance, low power 31 digit
analogue-to-digital converter (ADC). The
7106 was chosen because it is cheap,
accurate, and displays a relatively high
immunity to radio frequency interference
(r.f. signals not being uncommon in a

physics laboratory). The pin details of the"

7106 are shown in Fig. 2.

The magnetic flux detection is achieved
using the UGN-3501M Hall effect
transducer (IC1), thus giving a differen-
tial output proportional to magnetic flux,
this being easily interfaced with IC4.

BY R. ROWE

MAGNETIC FLUX DETECTOR

On experimenting with the sensor it
was discovered that on withdrawal from a
magnetic field the transducer acquired a
slight offset. The use of a bulk degausser
erased the offset. Clearly large current
degaussers on a portable instrument are
out of the question. Low current degauss-
ing circuitry was investigated but had
little effect. Consequently a thumbwheel
potentiometer VR2 is used to zero the
liquid crystal display (X1).

The magnetic flux detector ICI is
biased to be linear up to +3000 gauss,
where + depicts magnetic polarity. Two
470-ohm (R1,2) resistors are situated in
the probe with the Hall effect transducer
to prevent oscillations.

The Perspex housing containing the
magnetic flux detector IC1, with the pin
connections clearly marked is shown in
Fig. 3. Note the housing used for the
detector is left to personal choice and
remember that metal based materials
must not be used.

The probe unit is then sealed with
silicone rubber allowing easy access if

GAUSS

¢ Eer D.V.M DISPLAY
Block diagram of the c’,",?cLUD,T T
Digital Gauss Meter.
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necessary.

-The integrated circuit IC4 utilises the
dual ramp principle. The input voltage
charges a capacitor for a fixed time, IC4
then counts how long a reference voltage
takes to discharge the capacitor C5. This
count is then displayed with the input
polarity, and to ensure that the charge
and discharge are linear an integrator is
used. C2 connected to pin 27 (IC4) and
R9 pin 28 comprise part of the integrator
while C3 is the auto-zero capacitor (pin
29).

The capacitor (C3) holds any drift
voltage which is either subtracted or
added to the input voltage thereby
correcting any drift in input voltage. R8
and VRI1 are used to set the full-scale
deflection of IC4 and calibrate the device.

COMPONENTS

Resistors
R1,2 470Q (2 off)
R3 100kQ ¢
R4 33k oge
R5 75kQ Sh
R6 820 ( )
R7,10  56kQ (2 off l
27k a
47kQ page 703
3-9kQ
Capacitors
C1 22nF polycarbonate
C2,5 220nF {2 off)
polycarbonate
C3 470nF polycarbonate
c4 100pF monolithic
ceramic
Semiconductors’
D1,2,3 1N4148 silicon diodes
(3 off)
TR1 BC107 silicon npn
IC1 UGN-3501M Hall
effect transducer
IC2 4051 cmos single
8-channel analogue
multiplexer/
demultiplexer
IC3 4047 cmos
low-power

monostable/astable
multivibrator

IC4 7106 33 digit
analogue-to-digital
converter

X1 l.c.d. 3% digit

Miscellaneous

VR1 10kQ lin. multiturn
cermet preset

VR2 5kQ lin. {thumbwheel
type)

S1 push-to-make

B1 9V PP3 battery

Printed circuit board: single-
sided, size 100 x 83mm; EE PCB
Service, Order code 8311-03;
plastic case, 145 x 90 x 35mm
{Pac-Tec Order code HP11 batt.);
rubber grommet; insulated con-
necting wire,

Approx. cost
Guidance only

£30.00
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CLOCK

The clock used to generate timing
pulses for IC4 is made up of R10 and C4
connected to pins 39 and 38, respectively.

The differential outputs of IC1 are fed
directly to the inputs of IC4. For zeroing,
a potentiometer (VR2) is used across the
inputs with the wiper of VR2 connected
to earth via R11. This ensures that the
output of the sensor is not taken straight
to earth as this will damage the sensor.

A hold facility to freeze the display is
necessary as any slight movement of the
sensor results in a change of magnetic
flux present at the transducer. Therefore
the hold will ensure that an accurate
measurement is obtained.

The only way to freeze the display is to
disable the clock so that X[ cannot be
updated. This does create a problem, as
there are no clock pulses, the display
which is normally driven by two 180
degree antiphase square waves is driven
by a d.c. voltage. If this is allowed to oc-
cur for more than a minute will lead to
the eventual burning out of the display.

When the clock is disabled, the back
plane (pin 21) of IC4 goes either high or
low, depending on whether it is in a sink
Orf source state.

If a square wave is applied to the back
plane in either of the two states, all of the

Fig.

segments will go on as the current can
flow in both directions through the dis-
play. The back plane of X1 is switched to
either normal condition where it is con-
nected to pin 21 of IC4 via two channels
of the analogue multiplexer (IC2). Alter-
natively the connection may be made
through either D2 or D3 but this is
dependent on whether the back plane of
IC4 is high or low with respect to the
astable multivibrator IC3.

ADDRESS

The integrated circuit, IC2, is ad-
dressed using a 3-bit binary coded
decimal word comprised of the state of
the back plane of IC4, which is also gated
under normal conditions to X1 and S1. It
is not feasible to take this address directly
from the oscillator of IC4 because under
normal conditions the oscillations would
trigger IC2.

Therefore TR1 which is switched into
saturation by the HOLD switch S1 is
used to take pin 40 (IC4) to earth via R7,

vee
+VE SUPPLY

Ci e
[ 140]
d(unITs) [2] 39 0sC.2

c(UNITS) (3]
b(uNITS) (2]

0SC.1

0sC.3
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a (UNITS) REF.HI

f (UNITS} (6 | REF.LO
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POLARITY(-) [20}
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|

to disable the clock.

Resistor R4 is used to keep TR1’s base
at earth when the hold facility is not in
use. D1 stops the transistor from being
affected from any circuitry beyond this
point. D1 and R3 which is connected to
the +4V rail, reduces a 9V supply to a 5V

Fig. 2. The pin details for the 31 digit
analogue-to-digitat converter.

supply which is then used by IC2 and
IC3. IC4 internally generates +4V which
is used to drive the display. Note that the
9V supply is provided by a PP3 battery.

1. Complete circuit diagram for the Digital Gauss Meter.
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DIGITAL
GAUSS METER

EEss03 o ‘__
EE I "
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IC1 PIN CONNECTIONS
VIEWED FROM UNDERSIDE

Fig. 3. The Perspex housing for the probe
showing the magnetic flux detector
mounted inside, with the wiring details Fig. 4. Single-sided p.c.b. master.
clearly marked.
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Fig. 5. Component board layout and interwiring details.
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The square wave produced by the hold
circuitry when applied to the back plane
of the display must be of the same am-
plitude as the normal drive waveform.
Both IC2 and IC3 are driven between 9V
and 4V with respect to ground, and IC4
provides +4V rail for this use.

When S1 is depressed IC3 receives a
i transition from low to high which enables
i it; this is also fed to IC2 for the 3-bit
word.

PRINTED CIRCUIT BOARD

The prototype unit was constructed on
a single-sided printed circuit board, size
100 x 83mm. The p.c.b. master pattern
to be etched is shown actual size in Fig. 4.
This board is available through the EE
PCB Service, Order code 8311-03.

The layout of the components on the
topside of the board are shown in Fig. 5.
Where the relative positions of the case
mounted components can be seen and the
board wiring to them.

CASE

The project is mounted in a plastic
case having dimensions of 145 x 90 x

Lid removed, showing interwiring details inside the case.

35mm although any case of similar
dimensions should be suitable. a

REVIEWS | | '
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NEWNES BOOK OF VIDEO
SECOND EDITION

Editor K. G. Jackson

Price £6.95

Size 245 x 185mm. 128 pages

Publisher Butterworth & Co. Ltd. (Newnes Technical)
ISBN 0408013192

ROM an “almost recognisable picture” with an Ampex recor-

der in 1952 through to a most modern “high tech.” security
video system of the 80s, the Newnes Book of Video, 2nd Edi-
tion (1983), covers it all; and the amount of detail provides an
interesting and informative read. The eight authors, under the
editorship of K. G. Jackson, take us through the many develop-
ment, innovations and applications of video over the years.

Each of the chapters are written by specialists and the authors
include Gordon King, Bob Roberts and Dr. David Matthewson.
The chapter headings are mainly self-explanatory, except
perhaps the first: “The Video Centre” which is a little ahead of
its time, but meaning a video equivalent of the Music Centre.
The other chapters are: TV Receivers, Tape Recorders, Disc
Piayers, Cameras, Programmes with a Single Camera, An-
tennas, Cable Distribution, Teletext and Viewdata, TV Games
and Computers, Security and Surveillance. At the end of each
chapter is a very useful boxed list of further reading suggestions.

At the end of the book eight pages contain a list of 319 sup-
pliers and manufacturers’ addresses; there are 12 pages of useful
video-related advertisements and finally a two-page comprehen-
sive index.

D.J.G.

Everyday Eléctrom'cs, November 1983

MASTERING ELECTRONICS

Author J. Watson
Price £10.00 hard cover
£2.95 limp
Size 220 x 145mm. 382 pages
Publisher Macmillan Press
ISBN 0333 34423 5 (hard)

0 333 34424 3 (limp)

NE of the Macmillan Master Series, this one sets out to take

the reader into the vast and varied world of electronics. And
in the words of the author, it is “a tall order” to cover all aspects
in one book. Tall order it may be, but Mastering Electronics suc-
ceeds in introducing the reader to the basic principles in most
areas of this subject; from simple electricity, through analogue
techniques to digital circuits and computers.

With such a wide subject matter, it would be impossible to
cover everything comprehensively, so consequently more space
is devoted to the important basic fundimentals of electronics
than to advanced topics, where only an introduction is given.

Designed as either a self-teaching course or textbook (it
follows the structure of most recent syllabuses), the text keeps
mathematical descriptions to a minimum and contains a great
deal of good clear line drawings and photographs. Practical
examples are accompanied with tried and tested designs for the
student to build.

The book uses SI metric units throughout and British Stan-
dard symbols for circuit diagrams (BS 3939), including “box”
type logic symbols (rather than the distinctive shape logic sym-
bols as used in EE and most other publications).

G.P.H.

Books in Brief

An Introduction to Programming the ORIC-1 by R. A. & J. W.
Penfold (Bgrnard Babani). Limp £1.95. A comprehensive but
concise guide to programming the ORIC-1 microcomputer.
There are ten chapters contained within, starting with simple
commands and later dealing, with more involved topics like
animated graphics and using sound commands.

741



RADIO

WORLD

BY PAT HAWKER G3VA

Age of contestants

1 must be one of the increasing number
of amateur radio operators who believe that
there are now far too many “contests” that
reduce the frequency bands to a shambles.
Too often the rules encourage contacts
with virtually any other station in order to
exchange hundreds of standard signal
reports bearing virtually no relationship to
true signal strength and either a serial num-
ber .or zone number. With normal power
there is no challenging difficulty in making
such fleeting contacts and the contests
have become little more than a test of
physical endurance rather than station
design or even operating ability.

However, | admit to having a soft spot
for some of the h.f. contests where the rules
eliminate mass swapping of numbers. One
of these is the annual All Asian contest
where one is limited to contacts with
stations in Asia and where, to add to the
interest, the code number to be exchanged
consists of the age of the operators.

It has long been evident from this con-
test that such events appeal most to those
in their late ‘twenties or early ‘thirties. This
appears to stay constant over many years.
This year | made a further check and found
that the average age of the Asian stations |
contacted was 29-1 years.

The Asiatic Russian amateurs were a
little older (32.1 years average) than the
non-Russians, mainly Japanese, where the
average was 27-5 years. Youngest was 16
{Israel), oldest 48 {Japan} though some
London-area ground-wave stations could
be heard giving ages of over 60 years.

| suspect that in the UK the younger
generation of amateurs are attracted more
to v.h.f. than hf. contests, reflecting the
rapid growth in the number of Class B (v.h.f.
phone-only} licences. At the end of June
1983 there were 23,204 Class A British
amateurs but being rapidly overhauled by
Class B {22,904 licences) plus 1694
“reciprocal” licences issued to foreign
visitors to the UK.

Talkabout

In the January 1981 issue of Everyday
Electronics | mentioned briefly {“Open line”
page 50) the French experiments in “con-
ference” telephone arrangements that
provide a social open line for casual conver-
sations, rather along the lines of a CB radio
net.

The French set up systems in Montpellier
and Lozére where by dialling a specific
telephone number you could find yourself
linked to up to ten similarly minded callers.
The French then used a sociologist to check
up on the use being made of the system
which, as far as one could judge, seemed to
fulful a socially-useful purpose without en-
countering too many of the problems that
might have been anticipated—such as
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those that caused the Americans hurriedly
to close-down public facsimile links when
they found these were mainly used for
sending obscene drawings.

Inspired perhaps by the French experi-
ment and another such service in Brazil,
British Telecom this year has been
operating a similar pilot “Talkabout” service
in Bristol. In four months some half-million
callers checked in on this chat-around-the-
clock service.

Since the calls are charged at normal
rates, it can be expensive to stay on the line
for long periods though one user attempted
a record 24-hour talkabout at a cost of
some £60. But for the average user it
probably works out less costly than buying
CB equipment. Man behind British
Telecom’'s Talkabout is Dr. Alex Reid who
hopes it will prove more profitable than his
earlier protege, Prestel.

Unlike the French Open Line, both
Talkabout and Brazil's Dial-a-Friend are, at
least to some degree, supervised services,
There are seven monitors on the Bristol
Talkabout who can cut-off a really objec-
tionable caller, though the controls are ex-
ercised lightly. In Brazil it is said that
Ministers' listen into discover what people
have on their mind—perhaps the Brazilian
telephone number should be “Orwell
1984" though on the whole it seems a
light-hearted affair that serves to keep the
lines busy and radio channels less crowded.

There is an old phrase about never using
radio where “line” will do, though this is of-
ten quoted in support of the view that radio
frequencies should be reserved for mobile
and portable units, a viewpoint that ignores
for instance the value of on-air broad-
casting to the public.

Language and Electronics

The need for a “lingua franca“—a univer-
sal language—has long been recognised.
The medical profession, the Roman
Catholic church use Latin; international
diplomacy was for long conducted in
French; science depends on English.

International radio operating created
“radioese” a mixture of codes and ab-
breviations. In 1887, Dr. Zamenhof of
Warsaw constructed his own universal
language for everyday use {(Esperanto) but
despite the efforts of some dedicated
enthusiasts this has never become really
established. How many of us would
recognise "Sinjoroj” on a door to indicate
"Gentlemen’’ as readily as we accept the
current sexist graphical symbols.

But although English is the major
language of international science, every
country publishes magazines and
periodicals in its own language or, as in
Belgium, Switzerland or South Africa,
sometimes periodicals containing articles in
a mixture of languages.

Accurate translation of technical elec-
tronics material is sometimes aided by, but
sometimes made more difficult by, the
enormous number of abbreviations.
Machine transfation using computers
attracted much attention 20 years ago but
then most projects lapsed as the practical
difficulties became more and more evident.

There has however been a recent revival
of work in this field spurred on by R&D
budgets approved by European Common
Market countries (Eurota) and by Japanese
projects. A further boost is recent work in
the USA using low-cost microprocessor-
based systems designed to assist rather
than replace human translators who then
provide the finishing touches to clean up
those problems of syntax and punctuation,
and words with muitiple meanings that ten-
ded to defeat the earlier attempts to do it all
by computer.

One multi-language ““Microcat” {micro-
computer-assisted-translation) system has
recently been marketed in the USA at about
$20,000 for a complete package—or about
one quarter the price of translation soft-
ware for use with professional minicom-
puters.

The Radio Marti battle

For almost two years the American
government has been seeking authorisation
for funds to establish a high power medium
wave station, Radio Marti, for broadcasting
in Spanish to Cuba. This has been against
bitter opposition from American broad-
casters who fear a propaganda radio war
that could reduce the orderly American
medium wave band to the shambles found
in Europe.

Now it looks like a compromise with
broadcasts likely to be restricted to an ex-
isting Voice of America facility in Florida
that already uses 1180kHz. Cuba
threatened to build 500kW transmitters
using American “clear channels” designed
to provide excellent coverage even at night.

e Standing Hazard? =

It is generally agreed that normal use of
conventional amateur radio transmitters pre-
sents virtually no serious radiation risks (low-
energy non-ionising radiation) either to the
operator or to anyone else. This however
assumes, for instance, that hand-held v.h.f.
transceivers (which may have a short helix
aerial within a few inches of the operator’s
eyes) has an output power of less than 7 watts,
a safe-power-limit endorsed by the National
Radiological Protection Board.

Recently, however, I received a letter from
a north-country radio amateur who experien-
ced severe head pains in the region of his right
eye lasting several hours. This experience
began a few hours after he had watched a
demonstration of two-way 144MHz amateur
operation from a stationary car with a gutter-
mounted seven-eight’s wavelength aerial. The
mobile equipment had an output of some 25
watts and my correspondent admits that he
had been standing beside the vehicle with his
eyesonly a few inches from the aerial.

Whether the pains my correspondent suf-
fered were actually due to r.f. radiation is open
to doubt, but nevertheless the experience
draws attention to an unexpected hazard, for
it is by no means unusual for relatively power-
ful mobile equipment to be used from a parked
vehicle. Where this is done it is clearly ad-
visable for any observers to keep their eyes
feet rather than inches away from the aerial.
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FOURITY ¢

0IGITAL ULTRASONIC OETECTOR l

oy

® 3 levels of discnnwnation aganst false
alarms

® Crysial control for greater stability

® Adjustable range up to 25ft.

® Built indelays

® 12V operation |

This advanced new module uses digital signal

processing to provide the highest level of

sensitivity whist discniminating against potenfat

false alarm conditions. The module has a built-

” andtimed. | together with

a selectable entrance delay, plus many more

outstanding features. This advanced new

module 1s available at

only £13.95 + VAT,

ULTRASONIC MOOULE
us 4012

® Adjustabte range from 5-25Hh.

This popular low cost ultrasonic detector is
alreagy usedinawiderange of apphcatinns from
intryder detectors 1o automatc hght switches
and door opeming equipment. featuning 2 LED
indicators for ease of setting up. the unit |
represents outstanding value at

£10.95 + VAT,

INFRA—REQ SYSTEM
IR 1470

.i

Consistingot separate ransmitter andrecewver
bothof which are housedin attractive moulded
cases, the system provides an invisible
modulated beam over distances of up to 50ft.
operating a relay when the beam is broken.
Intended fos use in security systems, but also
ideal for photographic and

.the lableat

only £26.61 + V.AT. Sge 60 x 50 x

POWER SUPPLY & RELAY UNIT
PS 4012

Provides stabilised 12V output at 85mA and
contains a relay with 3 amp contacts. The unit
is designed to oper ate withupto 2 ullrasonic units
or 1infra-red umt IR 1470, Price £4.25 + VAT,

SIREN MOOULE SL 157

Produces aloudpenetratingsiidingtone which, |
when coupled to a suitable horn speaker,
produces S.P.L.’s of 110dbs at 2 metres.
Operating from 9- 15V, the module contains an |
inibit facility tor use in ‘break 1o activate’
circurts. Price £2.95 + VAT,

5%" ‘HORN SPEAKER HS 588
This weather-proof horn speaker provides
extremely high sound pressure levels (1 1Odbs
at 2 metres) when used with the CA 1250, PS
1865 0r SL 157 . Price £4.95 + VAT,

3-POS. KEY SWITCH 3301

Single pole, 3-pos. key switch intended for use
with the CA 1250.Pnice £3.43 + YAT.

All modules are supplied with
comprehensive instructions.
Units on demonstration.
Shop hours 9.00-5.30 p.m.
Wed. 9.00-1.00 p.m.

SAE with all enquiries.

Add VAT to all prices.
Add 50p post & packing to all

orders. Ppiesse allow 7 days for defivery.

Order by telephone or post
using

E your credit card _ﬂ_

Build your own
system and
SAVE POUNDS!

ALARM CONTROL UNIT
CA 1250

The heartof any alarm systemis the contsolunit.
The CA 12500ffers every passible feature that
1s hkely to be required when constructing a
system whether a highly sophisticated
installanon, or simply controliing a single
magnetic switch on the front door.

l ® Builtn electronic sirendrives 2loud speakers.

® Prowides exi1 and entrance delays together
with fixed alarm time

® Battery back-up with trickle charging facility

® Operates with magnetic switches, pressure
pads, ultrasomic ot L.R. units

® Anti-tamper and paruc facility

® Stabihsed output voltage

® 2 operaung modes full alarmianti-tamper
and panic facility

® Screw connections for ease of installation

® Separate relay contacts for switching external
loads

® Testloop facility

Price £19.95 + VAT,

SIREN & POWER SUPPLY MOOULE
PSL 1865

Acompletesirenandpower supply module which
is capable of providing sound fevels of 110dbs
at 2 metres when used with a horn speaker. In
addition, theunitprovidesastabilised 12V output
upto 100mA. A switchingrelay isalsoncluded
sothat theumit may be used Inconjunchon with
the US 5063 or US 4012 to form a complete
alarm.

Price £9.95 + V.A.T.

HAROWARE KIT
HW 1250

only
£9.50

+ VAT @

This attractive case is designed to house the
control unit CA 1250, together with the
appropriate LED indicators and key switch.
Supplied with necessary mounting piliars and
punched front panel, the unit is given a
professional appearance by an adhesive silk
screened label. Size: 200 x 180 x 70mm.

HAROWARE KIT
HW 5063

only
£9.95
+ VAT
This kit p
enclosure for 8 complete seif-contained alnrm
system which comprises the US PS
1866, loud speaker type 3515 and key swnlch
3901. Antractively styled, the unit when com-
pleted, provides an etfective wprn!ng system
without Installation problems, Size: 200 x 180

x 70mm,
ULTRASONIC MOOULE
ENCLOSURE  _ o -

-
only

\
(295 % ' @\
+ VAT

Suitable metal enclosure for housing an indi-
vidual ultrasonic module type US 5063 or US
4012. Supplied with the necessary mounting
piltars and screws etc. For US 5063 order S

5063; for US 4012 order SC 4012, 1

RiSCOMP LiMITED

Dept. EES,

21 Duke Street,

Princes Risborough,

Bucks. HP17 0AT

Princes Risborough (084 44) 6326
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

NEW IDEA!
TEACH YOURSELF ELECTRONICS

with the Cambridge Learning SUPERKIT, and then use our
breadboard to build lots of exciting projects from the
well known Babani range of books.

HOW?

The SUPERKIT contains a breadboard, seven integrated
circuits, a 4-pole switch, and many more components as
well as a fully-tested instruction manual. It helps
you to build the circuits and learn how they work at
the same time.

SUITABLE FOR BEGINNERS; ALL AGES; BATTERY POWERED (not
r included) and STILL ONLY £19.90 inc VAT and p&p.

Now available a brand-new theory course to go

with the kit. DIGITAL COMPUTER LOGIC costs just £7.00
and covers all the contents of the SUPERKIT in detail
up to A-level standard.

NEW EVERYONE CAN HAVE FUN WITH THESE PROJECT BOOKS:

Electronic Games £2.05
Electronic Projects using Solar Cells £2.25
Solid State Novelty Projects £1.15
50 Simple LED Circuits £1.80
Digital IC Projects £2.25
Projects in Opto-Electronics £2.25 |
How to get your Electronic Projects Working £2.25
Other courses from Cambridge Learning include:

DIGITAL COMPUTER DESIGN £9.50
MICROPROCESSORS & MICROELECTRONICS £6.50
COMPUTER PROGRAMMING IN BASIC £11.50

If you would like further information on any of our
books, please write for our free booklist.

GUARANTEE No risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT 32, RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (afrmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK.

| Please send me the following books:

I enclose a *cheque/PQ payable to Cambridge Learning Lid

oAl . . .. . .
Please charge my:

(*delete where applicable)

*Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard

Expiry Date............ Credit Card No

STGNBINUREN. .o i « -« - cioisiisiaoioiiin o o o lololo oo fake o e ae o= - R0 SRR

Telephone orders from card holders accepted on 0480 67446

Overseas customers (including Eire) should send a bank draft
in sterling drawn on a london bank, or quote credit card
number.

AdAGESSIINNN. . . . . .. . e . Snnnnn . SN Booo Ik ofBco0000ac00

Cambridge Leaming Limited, Unit 32, Rivermill Site, FREEPOST,
St Ives, Huntingdon, Cambs. PE17 4BR, Englané (Registered
in England No 1328762)
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BY P. BARBER

y P
CAR'O

N/OFF

TOUCH SWITCH

THE touch switch was designed as an
alternative to the normal on/off
mechanical switches used to control high
current loads in a car. However, it can
easily be adapted for any application
where on/off switching is required.

The feature of the design is that only
one set of touch contacts are needed and
touching them reverses the state of the
switch. This has the advantage of reduc-
ing the overall size of the touch switch re-
quired and also allows more accurate use,
especially at night when it would be dif-
ficult to distinguish between the “on” and
“off” sets of contacts in the dark interior
of a car.

The logic of the circuit is based on
easily available cMOS integrated circuits,
and the heavy current switching is
handled by a relay. The author con-
sidered using a large transistor instead of
a relay; however, it was decided that as
the current rating of the switch was to be
around 15 amps (15A), a relay would be
safer and cheaper.

The circuit board and relay are both
mounted in the same plastic case and this
can be installed either behind the
dashboard or under the bonnet of the
vehicle. The touch plate, along with an in-
dicator lamp, are mounted on a small
aluminium panel which can be screwed or
bolted to the dashboard.

DESIGN CRITERIA

The circuit is based on a cMos decade
counter which controls the switching ac-
tion. The counter is “clocked” by a
voltage pulse generated when the two
touch contacts are connected via skin
resistance. With a decade counter, as the
name suggests, normally each of its ten
outputs would go high in turn, however,
in this design only two outputs are con-
sidered, as binary counting is required.
Therefore the counter is wired so that the
third clocking pulse causes the counter to
be reset.

This means that only the first two out-
puts can ever go high, and one of the two
will be high at any one time. The second
output is fed to a buffer network of cMos
inverters connected in series, and this in
turn controls a transistor output stage
which drives thé relay. When the counter
is clocked, the relay will be switched on
when the second output is high, and off
when it is low. This provides the required
switching action.

SWITCH OPERATION

A problem which would normally
affect this type of design is the rapid
flicking on and off when the switch is
operated, leaving the final state of the

switch unpredictable. This is because
finger contact rarely produces a steady
connection immediately the plate is
touched, and this causes a series of pulses
to be produced. Indeed, even if a piece of
wire is used to short the contacts, this
effect is still present. In order to overcome
this obviously undesirable situation, a
pulse “stretching” network is used to in-
crease the length of the pulse, thus over-
coming the initial intermittent contact.

The cMos counter used in this design is
fairly particular about the quality of the
clock waveform used to drive it, if ac-
curate clocking is to be achieved. In this
application it was found that the best
results were obtained by applying the
voltage generated by the touch switch to
a Schmitt trigger, and then feeding the
sharp output wave through a capacitor to
the clock pin (14) of the counter.

POWER SUPPLY

It was found unnecessary to stabilise
the supply voltage to the circuit, provided
the car battery was in a reasonable condi-
tion and could supply the required load
current without a significant voltage drop.
No erratic operation due to power supply
problems should be encountered.

However, if the switch is being used to
control mains voltages, and a small
transformer is used to power the switch
then it may be necessary to include some
type of simple voltage regulator in the
supply. See note in installation section
about connecting the switch to the
positive supply.

When the switch is in the off state,
current consumption is negligible and
there is no need for any mechanical
method of switching the circuit off, even if
a dry-cell battery is used. However, if a
mains transformer is being used, then a

method of disconnecting from the mains

will have to be provided.

Fig. 1. Complete circuit diagram for the Car On/Off Touch Switch.
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CIRCUIT DESCRIPTION

The complete circuit diagram for the
touch switch is shown in Fig. 1. The input
of the inverter IC 1a is normally held high
by R1, and therefore its output is low.
When the contact points of the touch
switch are connected via skin resistance
the potential divider formed takes the in-
put of IC 1a below its transfer voltage and
its output goes high.

The output of ICla then charges
capacitor C2 via diode D1, and the input
of the Schmitt trigger formed by ICIb,
ICI1c and R4 goes high. The output goes
high accordingly and a clocking pulse is
fed to the clock pin (pin 14) of the counter
(IC2) by C3. C2 will start to discharge
through R3 as soon as the resistance
across the touch switch contacts is
removed.

Although the output of ICla will be
low, D1 prevents C2 discharging through
IC1a and therefore the discharge time is
dependent on the value of R3. Until the
voltage on C2 drops below the transfer
voltage of IC1b, the Schmitt trigger will
remain in a high state. This is the
stretching method of controlling the
clocking pulses and thereby eliminating
the flickering effect described in the
Switch Operation section.

TIME DELAY

The delay produced is only a fraction
of a second and this is plenty of time to
overcome the flickering problem. If re-
quired the value of R3 can be increased to
allow a larger time gap between suc-
cessive operations of the switch. This
larger time gap may be useful if delicate
equipment is being handled by the switch,
where rapid on/off switching could cause
damage.

DECADE COUNTER

Only the first three outputs of the decade
counter (IC2) are used. The decoded
decimal output “0” (pin 3) is the “off”
output and when this is high the switch is
off. Output “1” (pin 2) is the “on” output
and when this goes high the switch will be
on. Output “2” (pin 4) is required to reset
the counter and is connected via D2 to
the reset pin (pin 15).

When the reset is taken high the.coun-
ter resets with output “0” going high.
Therefore in response to pulses fed to the
clock pin (pin 14), outputs “0” and “1”
will aiternately go high, causing the
switch to change state accordingly.

RELAY

In order to drive the relay (RLA1) and
thus perform the actual switching, the on
output is taken to a series of inverter
gates IC1d, ICle and IC1f, which buffer
the output. When the on output is high
the input of IC1d and the output of
ICle are also taken high. This switches
on the light emitting diode D3 which is
the ON indicator light.

The output of IC le is then inverted by
ICIf and the base of transistor TR 1 goes

Everyday Electronics, November 1983

low via R8. This allows TR1 to conduct
and the current is then amplified by TR2
to drive RLA1. D4 is placed in the circuit
to prevent damage from large back-e.m.f.
voltage spikes from the relay.

The capacitor C1 is a small smoothing
capacitor and C4 ensures that the counter
is reset when the device is powered on, by
briefly taking the reset pin high. A small
fuse (FS1) which may be less than 1A is
placed in the circuit as protection. Note
that FS1 does not handle the load
turrent.

IR TR G

A

i 44T}
CIRCUIT BOARD

The components are mounted on a
single-sided p.c.b. of approximate dimen-
sions 76 x 51mm as shown in Fig. 2. All
components and interconnections are
shown in Fig. 3, and the i.c.s should be
placed in position last on the p.c.b. and
care exercised when handling the cmos. It
is advisable to use d.i.l. holders for the
i.c.s. The transistor TR2 is a large device
and should be mounted on the board
using fixing screws.

This board is available from the EE
PCB Service, Order code 8311-05.

CASE

The case chosen for this project was a
plastics case measuring 113 x 75 x
34mm although any case of similar size
should be suitable. The plastics case must
be drilled to accept the circuit board
mounting bolts, and any fixings required
for the case itself. If the case is to be
placed under the bonnet, the author
recommends using right angle brackets
with one bolted to each side of the box
(longest sides only) and slightly offset to
give better stability. The case can then be
screwed down without fear of cracking
the plastic. A small hole must be provided
to run the various leads through.

If the case is to be mounted under the
bonnet, both sides of the completed p.c.b.
should be given a good coating of clear
protective lacquer or varnish. The circuit
board can then be mounted in the box,
making sure that no metal bolts or
washers touch any copper tracks—use

Resistors

R1,4 10MQ (2 off)

R2 5-6kQ

R3,5 1MQ (2 off) See

R6 2-2MQ

e 220 Sho

R8 3.9kQ2

All $W carbon +5% a

. 03

Capacitors page 7

C1 100uF 16V elect.
C2,4 0-1uF polyester (2 off)
Cc3 150pF disc ceramic

Semiconductors
D1,2 1N914 silicon (2 off)
D3 TIL220 0-2in red l.e.d.
D4 1N4003 rectifier
TR1 BC157 silicon npn
TR2 2N3054 silicon pnp
IC1 4069 cmos hex inverter
IC2 4017 cmos decade

counter

Miscellaneous
RLA1 12V, 130-ohm coil with
30A rated contacts
FS1 1A 20mm fuse

Printed circuit board: single-
sided size, 76 x 51mm, EE PCB
Service, Order code 8311-05;
plastics case, 113 x 75 x 34mm
{Maplin Order code PB1); terminal
block 7-way; insulated connecting
wire; 16-pin d.i.l. holder.

Approx. cost
Guidance only

£12.00
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fibre washers to separate them if they do.
The relay can also be bolted into the box
if there is sufficient room and take care to
ensure that it is securely positioned.

TOUCH SWITCH

The touch switch is a small p.c.b., used
copper side upwards and etched to give
two sets of contacts. A piece of
aluminium is used as the panel to mount
the touch switch and indicator D3. The
small p.c.b. is attached to the aluminium
panel using a quick setting epoxy resin.

TERMINAL BLOCK
CONNECTIONS

To make the internal car connections
easier it is advisable to use terminal block

connections. It is
suggeésted that an 8-
way block is used,
this can then be
fixed to the outside
of the case with
epoxy adhesive.

The terminal
block connections
are as follows: the
touch switch is con-
nected via TBI1/I
and TB1/2, the
cathode of le.d. D3
is connected to
TB1/3 and the
anode to TB1/4. The
positive side of the
car battery is con-
nected via TBI1/5S

Fig. 2. Single-sided p.c.b. master.
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and the relay contacts are connected via
TB1/6 and TB1/7, respectively. The
remaining earth connection is made via
TBI1/8.

INSTALLATION

The aluminium panel containing the
touch switch and D3 should be mounted
on the car dashboard using self-tapping
screws and clips if required. Only a small
hole to run the lead through is necessary,
but the constructor may find a suitable
cut-out in the dashboard is already pre-
sent for accessories.

The lead from the aluminium panel can
then be connected to the unit. Earth and
fused positive leads must now be
provided. The earth can be taken from
any convenient point on the car body. If a
spare fuse is not available on the car fuse
box, a lead from the battery with an in-
line fuse is acceptable. The lead must ob-
viously be of heavy duty; however if the
length of this lead is considerable then it
may be advisable to supply the load (via
the relay) and the circuitry using indepen-
dent leads to prevent the voltage suddenly
dropping when a large current flows to
the load, causing erratic switching.
Ideally the selected fuse position on the
fuse box will be activated by the ignition
switch, as it is inadvisable to draw large
currents from the battery without the
engine running and thereby charging the
battery.

It is assumed that the constructor has

the lead to the actual load available. All
car accessory switching is only done on
- the positive supply, with the unit being
CONTACTS earthed near its mounting position. This
should therefore not prove to be a
problem, as the touch switch is a direct
alternative to the mechanical manual
switch and no other adaption is required.

POSITIVE EARTH
VEHICLE

If the vehicle has a positive earth, the
switch can still be used with no changes
k to the circuitry (provided the power sup-

Fig. 3. All the component and offboard wiring details are ply I correctly connect.ed); however ehe
shown. Terminal block wiring details are also shown. neqtlons to the relay_wﬂl negd alteration.
This should be easily achieved, so no
detailed explanation is necessary. ]

RELAY
= coiL

. T —\ | I HASSIS
TOUCH y CHASS
H12V& gap * CHAS:

146 Everyday Electronics, November 1983



LETTERS
—

More Spectrum

Sir—On first sight | was very pleased to
read of your new series entitled
Microcomputer Interfacing Techniques
{July), but on opening the magazine | was
disappointed to find that it is aimed at
computers that incorporate the 6502
microprocessor.
| own a Sinclair Spectrum and after see-
ing the ZX Spectrum Amplifier (April) |
hoped that there would be more to come.
Having learnt the basic language and got
over the initial games craze | would like to
use my machine for further applications.
Come on EE how about an article or
series that explains how to use the Spec-
trum to control robots, model trains, central
heating systems and so on. After all, it is
the most popular microcomputer in Britain
and therefore an article such as this can’t
be bad for business, can it.
| would hate to have to turn to another
publication for my information since | like
your method of presentation.
M. Snook,
Formby,
Merseyside.

/ do not think it is true that we have
altogether deserted owners of Sinclair
machines. May | refer you to page 421, in
the July issue, where the final paragraph
states “ZX81 users can follow this series by
adding an //O User Port Board to their
machines.”

Such a device was described in detail in
our August 1983 issue, again with
reference to ZX81 owners. Thus you will
see that the current MIT series is not by any
means restricted to one particular com-
puter.

Apart from all this, we have a number of
other projects which are specifically
designed for use with the Spectrum and
other Sinclair computers, so | do not think
you will have to take the threatened course
of "turning to another publication”, We
intend to give all popular computers a fair
crack of the whip in our pages in the
coming months.—Ed.

Car Intruder Alarm

Sir—With regard to my recently published
Car Intruder Alarm (see August issue), it
has come to my notice that some construc-
tors may find that the output transistor for
the car horn (TR1) will overheat and not
switch on the horn, as | found myself when
recently changing the horn in my car.
Should this happen it can be easily
remedied as shown in Fig. 2. As car horns
vary from car to car it is worth checking the
current consumption of the horn before
commencing construction of the project.
The emitter of TR1 is connected to earth
and the collector removed from the p.c.b.
and connected to the base of the additional
transistor TR3. The emitter of TR3 is con-
nected to the terminal block TB1/1. A
medium power pnp transistor (e.g. BD132)
is bolted to a small heatsink and to the
plastic case. This should solve the problem.
The constructor may also like to take the
precaution of increasing D11 to a higher
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current rating—the dry cell battery B1 will
rapidly go fiat if asked to supply the car
horn, so D10 need not be changed.

| regret that | was not aware of this when

designing and testing this project and |

hope that you will convey my apologies to
any reader who experiences this difficulty.

Peter Barber,

Glastonbury,

Somerset.

Fig. 2

Caravan Alarm

Sir—| have been reading your June ‘83
issue of EVERYDAY ELECTRONICS and am in-
terested in the two articles on caravanning,
Caravan Power Supply and Caravan Fridge
Alarm. | have been caravanning for 20
years and bhave covered thousands of
kilometres (or should | say miles?). | am not
in full agreement with the two projects
described in your magazine.

Taking the power supply first. There is no
way you can re-charge the spare battery at
2A and hope to maintain it in a charged
state.

In South Africa we travel much greater
distances than you folks in the UK. | per-
sonally try to limit my trips to 200 miles
per day when on a touring holiday. At an
average towing speed of 50 mph, this gives
you a travelling time of 4 hours and at a
charging rate of 2A = 8 amp/hrs minus bat-
tery efficiency, if the battery is a bit long in
the tooth the answer will be a lemon.

This charge is nowhere near the dis-
charge rate of lights, TV and other equip-
ment. The only practical solution | have
found is one of those small portable lighting
plants, the one | have is a 400W unit and
weighs only 50Ib, is very silent in operation
and charges at 12V 6A or 220V 400W, for
food mixer, drilling machine and 220V tyre
pump. An added advantage is that in the
evening with the TV and lights on you
can run the engine and float your battery,
and of course for long stops, it is
indispensable.

Another important point. Do not put your
spare battery in the caravan. No matter
how careful you are the acid is eventually
going to impregnate everything around it.
Plastic or glass-fibre boxes with lids (as
used in boats) are obtainable and can be
mounted on the hitch; this is also very con-
venient for tapping into the caravan plug
wiring.

Why all the bother with transistors and
delicate thermistors called for in the fridge

alarm,” when all you require is a robust bi-
metal strip secured to the “hot spot’”? The
bi-metal strips are obtainable with heavy-
duty 25A contacts and will give you years
of trouble-free operation.

Unfortunately, both the bi-metal and the
thermistor have a time lag due to the slow
cooling of the refrigerant, but the bi-metal
could be mounted close to the flame in a
gas fridge with a subsequent reduction in
time lag.

If you want to use transistors and you
have a gas fridge, then the answer is a
photo transistor or a photo diode focused
on the flame. This will give you instan-
taneous flame failure alarm and is, in fact,
standard equipment on many oil-fired
boilers.

| enjoy your magazine very much and
have built several of the projects; we are,
however, less fortunate than you folks as
regards availability of parts and price.

W. D. Orr,
East London, S. Africa.

T. R. de Vaux-Balbirnie replies:

Dear Mr. Orr-——Thank you for your com-
ments concerning the two articles for
caravanners. You raise a number of points
and | will reply to each in the same order.

Regarding the rate of charge. The impor-
tant point here is that the auxiliary battery
is not required to provide the total power
requirement. Some will be provided by the
car battery whenever possible. This is the
purpose of S4, the “Car/Aux” switch and is
an important feature of the design. The car
battery will be kept well charged by
relatively short trips and may be expected
to give a half to two-thirds of the total re-
quirement.

At your suggested figure of 8Ah per day
supplied on a touring holiday, | think this
would be entirely satisfactory for the
average UK user. We use a black and white
television requiring 1A, two fluorescent
lights (but usually only one used at a time}
rated at 0-8A, a few little-used filament
lights, radio, cassette player and inverter for
a 240V razor. The TV might be used for 2
hours per day, the lights will be used for a
similar period. The other equipment
probably uses about 1Ah per day. This
amounts to some 6Ah per day. If only half
of this was provided by the car battery, then
some 12 days’ service could be expected
without charging the auxiliary battery at all.

! think your figures reflect a more ex-
uberant life-style with food mixer, electric
drill, tyre pump, etc. | have steered readers
away from this project where their power
consumption is high in favour of using sites
with mains hook-up points and suitable
equipment,

The point about the siting of the auxiliary
battery is accepted. To use a glass-fibre box
on the hitch would be an excellent plan. |
did not want readers to install the battery
next to the gas bottle due to the potentially
lethal consequences of a spark combined
with a gas leak!

Regarding the fridge alarm. | think that
avoiding a mechanical part is still important
even if it costs a little more. Also, this
system can be adjusted for best results.
Thus, the constructor finds a convenient
position for the thermistor unit then adjusts
for best effect.

As a project, | could not endorse a flame
failure device even though it seems attrac-
tive. This is because a poorly-made and
badly fitted device could possibly interfere
with the combustion of gas resulting in the
emission of carbon monoxide.
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CIRCUIT
EXCHANGE

MORSE PRACTICE
OSCILLATOR

HE NES55 timer i.c. is used in the
astable mode, VR1 is the frequency
control and can be adjusted to give an
audio pitch from a few hundred Hz to a
few kHz. VR2 is the volume control

which is used to feed a high impedarice

speaker of about S0—80 ohms. The morse

key S1 is connected in the positive supply

rail and switches the unit on when
depressed.

William A. Jones,

Belfast,

N. Ireland.

LIGHT-OPERATED.CIRCUIT WITH PRESET SWITCH-OFF

ANY light-operated circuits are

available to switch on lights when
darkness arrives and these will switch off
again the following morning. It usually is
not, however, required that the light
remain on all night. This circuit will
switch on when the daylight fades, but
will switch off after a pre-determined
time. It could, therefore, also be used as a
type of “security light”.

PCCI1, R1 and VRI1 bias TR1 into
conduction during daylight. The resis-
tance of PCCI1 increases when daylight
fades causing transistor TR1 to switch
off. The resultant positive collector
voltage on pin 2 of IC1 causes a low in-
put to pin 9. This causes pin 10 to go high
and this high is fed to the base of TR2 via
R16, causing this to switch on. The
negative voltage on the collector then ac-

of which is then passed to the clock input:
of IC3. This is a binary counter, pin 3 of
which goes high after 8192 clock pulses
have been received. The high output on
this pin is fed back to pin 6 of IC1. This
causes pin 1 of IC1 to go low, and after
inversion by gate IClc, the output of pin
10 becomes low, switching off TR2 and
also dis-enabling IC2. The relay is de-
a(f:}!ivated and the light, therefore, switches
off.

When daylight arrives, the collector
voltage of TR1 goes low (TR1 switches
on) and, via gate IC1d, a high input is fed
to pin 11 of IC3, thus resetting the coun-
ter so that the operation is automatically
repeated the following evening.

Preset VR1 sets the triggering light
level.

The frequency of the clock output

This is the spot where readers pass on to fellow enthusiasts useful
and interesting circuits they have themselves devised. Payment is
made for all circuits published in this feature. Contributions should
be accompanied by a letter stating that the circuit idea offered is
wholly or in significant part the origina! work of the sender and that
it has not been offered for publication elsewhere.

3 " +9v .
| s1
g, 5213
c2
IC1 3
555 [T
1 VR2
& 1ki
LS
8on
i ! —Ve

to 5 hours, in hourly steps. As great ac-
curacy is presumably not required for this
circuit, no provision has been made for
setting the exact timing of the clock out-
put. This can, however, be done by incor-
porating a preset to allow the voltage on
pin 5 of IC2 to be varied.

S1b allows over-riding of the timing
action by connecting the collector output
of TR2 to the negative rail, thus causing
the light to remain on indefinitely. C2 pre-
vents transients resetting IC3 when the
relay opens. Switching the unit off and on
again, will, however, reset IC3.

A 12-volt regulated supply should be
incorporated and the relay must be a 12-
volt relay suitable for switching the load
required. PCC1 can be mounted at a
suitable window.

tivates the relay, switching on the light. from IC2 is set by Sla which, with the E. Selberg,
This same high output of pin 10 also resistor values given, gives a switch on Cape Town,
enables the 555 counter, IC2, the output time variable from approximately 1 hour South Africa.
O o P P P PN C 4 -+12v
I BLAL v k
R3 RS R o1 R9 RI6 R17 T
Q . 100kl 100k ookn " Re 1 16 PO QDDI
ORPI12 (0D ! =" INa128
2 7
12k0) 3 o] IC3 |3 4
g a020 [ :
— ) IClc o= .
Ri .| ICla 2 -
68k} " BC109 (] 2
£ \ " a 1»——!D o’
- o] 1cb , o2
e
TRI1 " 3
BC109
VRI —
%le i
R6
100k IC12PIN 7 R1S
% U(ﬂ% i 100k}
@~ — . ov
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NEW - NEW -

NEW - NEW

RRODUGHES

NEW - NEW :

NEW - NEW

POWER SUPPLY

A SERIES regulated d.c. power

supply that can be con-

DIGITAL
SOLDERING

. /\ NEW “soldering station” from

Antex features a digital
readout of the tip temperature to
within +5 per cent.

Known as the TCSUD, the
unit includes a coiled, anti-burn,
iron protector, sponge tip cleaner
and a 50W soldering iron. The
recommended retail price for the
soldering station is.£67.50.

Antex,
Dept EE, Mayflower House,
Plymouth, Devon.

stantly varied from O to 18V and
0 to 5A by front panel coarse and
fine manual controls has just been
introduced by House of
Instruments.

Manufactured by the Japanese
company Trio, the PR655 has
large independent dual meters for
both current and voltage indica-
tion. Other features include:
remote sensing; fixed current
protection circuit; series/paraliel
master/slave mode; and le.d. in-
dication of regulated voltage and
current operation.

Front panel switching is
provided to disconnect output
terminals for voltage and current
adjustments to be made with the
load connected.

The price of the PR65S
Regulated D.C. Power Supply is
£305 plus VAT and carriage. For

~ more details and data leaflet write

to:
House of Instruments,
Dept EE, Clifton Chambers,
62 High Street, Wnn Walden,
Essex CBIO IEE.

SPECTRUM/
TANDY LINK-UP

N interface to link the Sinclair

ZX81 or Spectrum home
computers with the Tandy four-
colour printer plotter CGP-115
has been developed by Softest.
Priced at £35, the interface in-
cludes connectors, leads, software
on cassette, instructions, postage
and packing.

They have also released a
screen copy program (£5) which,
when used in conjunction with the
same interface, enables the Spec-
trum screen to be copied on to the
Tandy printer.

In addition to printing text at
12 characters per second, the
equipment can be used for
graphic material having an effec-
tive plotting range of 96mm on
the X axis divided into 480 steps
and no limit on the Y axis. Four
pen colours, red, green, blue and
black, are standard.

Softest,
Dept EE, 10 Richmond Road,
Romsey, Hants SOS5 8LA.

E bgryday Electronics, November 1983

DIGITAL MULTIMETER

A BATTERY-OPERATED lab-
oratory quality 34 digit mul-
timeter with a 0-5in liquid crystal
display is announced by Thandar
Electronics.

The TM356 has a measure-
ment c?ability of dc. and a.c.
volts; d.c. and a.c. current;
resistance and diode check in 29
ranges, permitting measurement
from 100pV to 1000V (750V
a.c.), current from 100nA to 10A,

and resistance from ‘100mQ to
20MQ.

The instrument is housed in a
ABS moulded case with handle/
stand, making it suitable for por-
table as well as bench work.

The TM 356 Digital Multimeter
will sell for £85, plus VAT,

Thandar Electronics Ltd.,
Dept EE, London Road,
St. Ives, Huntingdon,
Cambs PE17 4HJ.

WIRING AIDS

acks of versatile, specially

designed ties, and self-
adhesive clips, which can be used
for an infinite number of fastening
jobs, for instance, when routing
wiring in a project or for intercon-
necting separate units, has
been introduced by Hellermann
Insuloid.

Designated Ty-its, the nylon
ties are available either releasable
in size 140mm and 250mm, or
non-releasable in 100mm, 150mm
and 200mm lengths. They are ex-
pected to retail from around 49p,

including VAT, per
depending on size.

The self-adhesive clips, Stiki-
Clips, are also moulded in tough
nylon and are available in three
different sizes to accommodate
wiring, tubing or piping with a
maximum outside diameter of up
to 6mm, 13mm or 18mm respec-
tively. The recommended retail
price is 69p, including VAT, per
pack depending on size.

pack

Hellermann Insulotd,

Dept EE, Sharston Works,
Leestone Road, Wythenshawe,
Manchester 22.
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ABBREVIATIONS UNITS
= f: frequency at which gain reduces to unity v vqlt_s
,;rFE d.c forward current transfer ratio (gain} mV s Ol (10':\?‘
U letmaxy  Maximum continuous collector current o el RAlts (I0-3V)
i ok peak emitter current at avalanche N pe- 3
ipfmax) peak point emitter current LR e Ag)
Pror  maximum power dissipation HA microamps (10-9 A)
bibz Maximum allowable voltage across b1and b2~ NA pmaawps g
Vego  maximum collector-to-base voltage, emitter w watts
open circuit kHz kilohertz (10°Hz)
F O R Vego  maximum collector-emitter voltage, base open ohms
Gitchit kQ kilohms (10°Q)
BEGINNERS intrinsic stand-off ratio MQ  megohms (10°Q)
npn us microseconds {107 6s)
} transistor polarity dB decibel

We have listed here a number of the more
common devices and given a brief
specification for each, along with package
outline diagrams. Some of the abbrevia-

A pio and hi fi amplifier circuits are
amongst the most popular projects
for home constructors and many linear
ixc.s are available to simplify the designs.

tions (above) apply to other semiconduc-
tors not listed (mainly transistors), but
have been reproduced to assist readers
when consulting component data tables.

Audio Preamplifiers

Device No. per Supply Quiescent Input Typical Equivalent Package
package Voitage current resistance T.HD @ input noise Key
V) (mA) (k€2) 1 kHz (%) (V)
CA3052 4 21016 26 90 0-65 1-7 C
LM381 2 9 to 40 10 100 01 0-5 B
LM382 2 9 to 40 10 100 0-1 0-8 B
LM387 2 9to 30 10 100 0-1 0-8 A
LM1303 2 (£)4-5 to 15 15 25 01 B
Audio Amplifiers—Mono
Supply Output Power Input Output Quiescent Typical T.H.D. Package
Device Voltage @ 10% T.H.D. into Impedance Protection current @ 1kHz Key
v) 4Q 8Q 1642 [(9))] {mA) (%)

LM380 8 to 20 4.218v 418v 2-218v 150k yes 7 0:2% @ 18V 2W B
LM383 5to 25 7 — - 150k yes 45 0-2% @ 14V 4W G
LM384 12 to 26 3-52v 5-722v 3-52zv 150k yes 8:5 0:25% @ 6V 125mW B
LM386 4 to0 12 0- 326V 0-812v 0-912v - no 4 A
LM388 4t012 212v 1-512v 1-112v —- no 10 B
LM389 4to12 0-326v 0-812v 0-912v 50k no 6 0:2% @ 6V 125mW 8
LM330 4 to 10 212v 1-29v 0-7°v - no 10 B
MC3360 5to 12 - - 0-35% - no 8 0-7% @ 9V 50mW A
SL414A 16 to 20 - 318v 2:-218v 100M yes 75 0:3% @ 18V 1W H
SL415 16 to 25 - 524v 3-824v 100M yes 75 0:3% @ 24V 1 W H
TB AN 5 to 30 — = 524V 5M no 9 0-5% @ 24V 2-5W J
TBAS810 4 to 20 6 — - 5M yes 12 0-3% (@ 14V 2:5W J
TBAS820 3to 16 1-6%v 212y — 5M no 4 0:4% @ 9V 500mV K
TDA2006 (4)6to 15 12 8 — 5M yes 40 0-1% (@ 12V 4W G
TDA2030 (+)6to 18 18+ 17V 117V 5M yes 50 0-1% @ +14V BW G
Audio Amplifiers—Stereo .
Device Supply Typical Output power lnput imp-  Qutput Channel Quiescent Typical T.H.D. Package

Voltage Voltage into 8 edance min. protection separation current @ 1kHz Key

(V) V) (W) (MQ) (dB) (mA) (%)
LM37IN 10 to 26 20 2% 3 yes 70 15 0-1@ 20 V2W B
LM378N 10 to 35 24 5 3 yes 70 15 0-1@ 24V 2W B
LM379N 10 to 36 28 7 3 yes 70 15 0-2@ 28V 4W F
INTEGRATED CIRCUIT PACKAGE OUTLINES AND PIN NUMBERING
A 8 c o E F a J [ 4
METAL e —
. ol O YAk e

[LUETN

18 PN gl

8 LEAD METAL CAN
110-99}

10 LEADMETAL CAN
110-100)

PN asl

5 PIN T0+220

10 PiN STUD aud

Ll CE2]

4 PiNQiL
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$X 1000

Electronic Ignition

® Inductive Discharge ® Extended
dwell circuit stores greater energy in
coil ® Three position changeover
switch @ Patented clip-to-coil fitting
® Easy to assemble, easy to fit @
Contact breaker triggered ~ includes
-~ bounce suppression circuit.

SOPER SRVE

- Sparkriie

SELF ASSEMBLY ELECTRONIC KITS

PRICES REDUCED
ON SUPER SAVE
D.LY.KITS

SX 2000 Electronic Ignitio

@ Reactive Discharge ® Combines
inductive & capacitive energy
storage ® Gives highest possible
spark energy @ Patented clip-to-coil
fitting @ Easy assembly sequence ®
Contact breaker triggered — includes
bounce suppression circuit.

TX 1002
Electronic Ignition

® Inductive discharge @

Extended dwell circuit stores

greater energy in coil ® Three

position changeover switch ®

Contactless or contact

breaker triggered @ Clip-to-

coil or remote mounting ® Rugged

die-cast case @ Contactless adaptors

‘ included for majority of 4 & 6 cylinder
vehicles @ Easy to build ® For details of

vehicles fitted by contactless trigger, ring

Technical Servigce Dept on (0922) 611338-9.

TX2002

Electronic Ignition

® Two separate systems in ene unit!

® Reactive Discharge OR Inductive
Discharge, with three position
changeover switch @ Gives highest
possibie spark energy @ Clip-to-coil

or remote mounting @ Rugged die-cast
case @ Contactless or contact breaker
triggered ® Contactless adaptors
included for majority of 4 & 6 cylinder
vehicles @ For details of vehicles fitted by
contactless trigger, ring Technical
Service Dept on (0922) 611338-9.

AT—4O Electronic Car Alarm

@ Guards doors, boot, bonnet from unauthorised entry
® Armed/disarmed using concealed switch @ 30 second
delay-to-arm: 7 second entry delay @ Can alternatively
be wired to exterior key switch @ Flashes headlights &
sounds horn intermittently for 60 seconds when

activated @ Security loop protects
®
Sparkiin:

accessories @ Low consumption
C-MOS circuitry.

ELECTRONIC

CAR ALARM

BERRN

AT-80 Electronic Car Security System

[ ] Guards doors, boot, bonnet from unauthorised entry ® Armed/
disarmed from outside vehicle by magnetic key fob passed across
sensor pad adhered to inside of
windscreen @ Individually
programmable code @ 30 second
delay-to-arm @ Flashes headlights
and sounds horn intermittently for
60 seconds when activated @
Security loop protects accessories
® Function lights to assist setting-
up @ Low consumption C-MOS
circuitry.

SORERSAY

A
ULTRASONIC Intruder Detector

® Supplementary to AT-40 & AT-80 @ Will work in
conjunction with any door switch input or voltage
sensing alarm @ Detects attempted break-in and
movement within passenger compartment & triggers
alarm @ Includes high efficiency ultrasonic transducers
® Crystal controlled for low drift ® Ingenious sensitivity

= contro! allows freedom from false
Sparhiie:

alarms @ Low current consumption
ULTRASONIC § -

< INTRUDER ' *

VOYAGER Car Drive Computer

@ 12 functions centred on Fuel, Speed, Distance and Time @ Single chip
microprocessor @ Large high brightness fluorescent display with auto-
dimming feature @ High accuracy distance & fuel transducers included
® Displays MPG, L/100km and miles/litre at the flick of a switch @
Visual & audible warnings of excess speed, ice, lights-left-on @
Independent LOG & TRIP functions @ Low consumption crystal
controlled circuitry.

SPECIAL OFFER
“FREE"” MAGIDICE KIT WITH
ALL ORDERS OVER £40.00

N g

N I U GNE NS EE DN NS T B I I N B N e BN O BN S S By .
SPARKRITE (A Division of Stadium Ltd.) 82 Bath Street, Walsall, WS1 3DE England Tel: (0922) 614791

MAGIDICE Electronic Dice

® Triggered by waving hand over dice ® Completely random selection

® Bleeps & flashes during 4 sec tumble ® Throw displayed for 10
seconds then flashes to conserve battery ® Low consumption C-MOS \IE
circuitry. PE“SA

82 BATH ST., WALSALL WS1 3DE. Y

Aliow 28 days for dehivery

) ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

KiT OLD PRICE ] NEW PRICE
I SX 1000 1255 GINCEY ) NAME
$X 2000 - £18.95 ADDRESS
I ~TX 71002 £2295 | €2295
TX 2002 £32.95 £3295
NeW!|  AT-40 = 955
| AT-80 . £24.95
WY ULTRASONIC = £17.95
NE " VOYAGER £64.95 £64.95 £ KITREF.
I MAGIDICE £6.95 CHEQUE No.
PRICES INC. VAT, POSTAGE & PACKING. O o T
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previous series.

TEACH-IN 84

Once again GREENWELD will be supplying a complete set of
parts for this ever popular series — as ywe have done for all

Our experience in this field means your kit can be supplied
from stock at the best possible price, so order with confidence.
Price for complete kit is only £18.95 inc post and VAT.

THE 1984
GREENWELD
CATALOGUE

Now in the course of production, the
1984 GREENWELD catalogue wilt be
published in November. It's Bigger,
Brighter, Better, more components
than ever before. With each copy
there's discount vouchers, Bargain
List, Wholesale Discount List, Bulk
Buyers List, Order Form and Reply
Paid Envelope. Al for just £1.00! Order
now for early deliveryl

-

MOTORIZED GEARBOX
These units are as used in a
computerized tank, and offer the
experimenter  in robotics  the
opportunity to buy the electro-
mechanical parts required in_bullding
remote controlled vehicles. The unit
has 2 x 3V motors, linked by a
magpnetic clutch, thus enabling turning
of the vehicle, and a gearbox contained
within the black ABS housing, reducing
the final drive speed to approx 50rpm.
Data is suppiied with the unit showing
various options on driving the motors
etc. £65.95. Suitable wheels also
available: 3" Dia plastic with black tyre,
drilled to push-fit on spindle. 2 for £1.30
{limited qty). 3" dia aluminium disc
3mm thick, drilled to push-fit on
spindle. 2 for 68p.

COMPUTER GAMES
2901 Can you follow the flashing light/
putsating tone sequence of this famous
game? Supptlied as a fully working PCB
with speaker (no case) plus full
instructions. Only £4.95

2902 Probably the most popular
electronic game on the market — based
on the old fashioned pencil and paper
battleship game, this computerized
version has brought it bang up to datet
We supply a ready built PCB containing
76477 sound effect chip, TMS1000
micro-processor chip, R's, C's etc.
Offered for its component value onily
(board may be cracked or chipped. it's
only £1.95. Instructions and circuit, 30p.

FERRIC CHLORIDE
New supplles just arrived — 250mg bags
of granules, easily dissolved in 500mi of
water. Only £1.15. Also abrasive
polishing block 95p.

STABILIZED PSU PANEL
A199 A versatile stabilized power
supply with both voltage {2-30V) and
current {20mA-2A) fuily variable. Many
uses inc. bench PSU, Nicad charger,
gen purposes testing Panel ready built,
tested and calibrated. £7.75. Suitabie
transformer and pots, £6.00. Full data
supplied.

VEROBLOC £1 OFF!!
Our biggest selling breadboard on offer
at a special price of £4.10.

2N3055 SCOOP!!
Made by Texas - full spec devices 60p
each; 10 for £4; 25 for £9; 100 for £34;
250 for £75; 1000 for £265.

“THE SENSIBLE 64"
David Highmores new book on the
Commodore 64 now available. £5.95.

RIBBON CABLE
Special purchase of multicoloured 14
way ribbon cable — 40p/metre; 50m
£18; 100m £32.00; 250m £65.00.

TTL PANELS
Panels with assorted TTL inc LS types.
Big variety. 20 chips £1.00; 100 chips
£4.00; 1000 chips £30.00.

NUTS, SCREWS, WASHERS &
BOLTS

Over 2 miilion in stock, metric, BA, self-
tappers etc. SAE for list.

PACKS! PACKS! PACKS!
K517 Transistor Pack. 50 assorted full
spec marked plastic devices PNP
NPN RF AF. Type numbers
inciude BC114, 117, 172, 182, 183,
198, 239, 251, 214, 225, 320,
BF198, 255, 394, 2N3904 etc etc.
Retail cost £7+. Special low
price 275p

K523 Resistor Pack. 1000 ~ yes, 1000v}
and 4 watt 5% hi-stab carbon film
resistors with pre-formed leads
for PCB mounting. Enormous
range of preferred values from a
few ohms to a several megohms.
Only 250p. 5000 £10; 20,000 £36.

K520 Switch Pack. 20 different assorted
switches — rocker, slide, push,
rotary, toggle, micro etc, Amazing
value at only 200p

K522 Copper clad board. All pieces too
small for our etching kits. Mostly
double sided fibreglass. 250g
{approx 110 sq ins) for 200p

K541 It's back!! Our most popular pack
ever — Vero offcuts. This has been
restricted for some time, but we
have now built up a reasonable
stock and can once again offer
100 sq Ins of vero copper clad
offcuts, average size 4x3".
Offered at around 4 the price of
new board 320p

K530 100 Assorted polyéster caps — all
new modern components, radlal
and axial leads. All values from
0.01 to 1uf at voltages from 63 to
1000} Super value at 395p

K602 Electrolytics — all long leaded
radial type — most values from
10uf to 1000uf, nearly all 10V, few
16V. Bag of 100 assorted  £3.50

LIE DETECTOR
Not a toy, this precision instrument was
originally part of an “Open University”
course, used to measure the change in
emotional balance, or as a lie detector.
Full details of how to use it are given
and a circuit diagram. Supplied
complete with probes, leads and
conductive jelly. Needs 2 4iV batts.
Overall size 155 x 100 x 100mm. Only
£9.95—worth that for the case and meter
alonel)

SPECIAL ‘TITAN® SUPER DRILL OFFER

HARNESSLGENLTD., 96, Highfield Lane, Southampton S09 1BE.
Telephone (0703) 559910.

The TITAN SUPER DRILL, (iilustrated
with PCB All Steel Drill Stand) is a High
Speed L/V PCB Drill, complete with a
precision Pin Chuck and a 4 Steel Col-
lets-Zero, 1.5, 2.5 & 3mm. It is 114mm
(4.5ins) long by 44mm {1.73ins) dia-
meter. Torque at stall:- 1740g.cm
{230z in).

With every TITAN SUPER DRILL we are
giving, “Free of Charge” 4 precision
Turbo High Speed PCB Drilis ~ 0.6, 1.0,
12 & 1.6mm. Worth £3. Send £11.50
incl. VAT P&P — Ref. $/0.0175.

Aso Avallable:-

PCB ALL STEEL DRILL STAND (lllus-
trated with Titan). Use ventically or hori-
zontally. Ref. 0209. Price incl. VAT P&P
£13.80. And with the use of pair Lathe
Adaptors can be converted for use as a
LATHE. Ref. 0202. Price incl. VAT P&P
£4.35 (Pair).

TRANSFORMER/RECTIFIER 220/240V
AC input. 12V DC output. Ref. 0220.
£13.00 incl. VAT P&P.

TRANSFORMER/RECTIFIER as above,
but with built-in Speed Control. Ref.
0221. £17.00 incl. VAT P&P.

Made in England. Fully Guaranteed.

Send to: Harnessglen Ltd.
FREEPOST
SOUTHAMPTON SO9 1BE

ACCESSIVISA/AMERICAN EXPRESS CARDS WELCOME

Why not send 35p for our llustrated Leaflet of Small Precision Drills, Burrs,
Reamers, Grinder & Polisher from 0.5mm to 3.0mm.

GREENWELD

443D Millbrook Road Southampton SO1 0HX
Tel (0703) 772501
ALL PRICES INCLUDE VAT; JUST ADD 60p P&P
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METERS: 110 x 82 x
35mm
30uA,50uA,100uA.£6.75. Post
50p.

METERS: 45 x 50 x 3dmm
50uA, 100uA, TMA, SmA, 10mA,
25v, 1A, 2A, 5A 25V.

£3.54. Post 30p.

METERS: 60 x 47 x 33mm
50uA, 100uA, TMA, SmA, 10mA,
100mA, 1A, 2A, 25v, 50v,
50-0-50uA, 100-0-100pA. £5.87.
VU meters £5.87.

Post on above meters 30p.

Silicone grease 50g £1.32.
Post 16p.

N{-CAD BATTERY
CHARGER

Led indicators charge-test
switch. For PP3, HP7, HP11 &
HP2 size betteries.

Price £5.85. Post 94p.

T.V. UHF Aerial Amplifier 300-
890MHz £6.03 post 57p

24" 8 ohm Speaker 46p post 21p
24" 64 ohm Speaker 56p post 21p
Desoldering Pump£4.25 post 27p
Resistance Substitution Box

£3.97 post 17p
Vernier Dial 50mm Dia.

£2.31 post 17p
Tape Head Demagnetizer

£2.60 post 39p
Min. Buzzer 6 or 12V 63p post 21p

TRANSFORMERS
240v Primary
3-0-3v 100mA 82p
6-0-6v 100mA 87p
6-0-6v 250mA £1.21
12-0-12v 50mA 87p
12-%192v 1(%05m% 97p
9-0-9v ()
9.0-9v 250mA £18;
Post on above transformers 48p.
9-0-9v 1A £2.00
12-0-12v 1A £2.50
15-0-15¢ 1A £2.95
6.3v HA £2.00
6-0-6v 1A £2.20

Post on above transformers 94p.

All above prices include V.A.T. Send £1 for a new comprehensive
1983/84 fully illustrated catalogue with a new price list. Send S.A.E.
with all enquiries. Special prices for quantity on request.

All goods despatched within 3 days from receipt of the order.

M. DZIUBAS

158 Bradshawgate, Bolton,
Lancs. BL2 1BA.
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TWO FABULOUS OFFERS FROM l ELE ETHD n ' . H r‘.

FX-COMPUTER

ALGCON

SUPER 20 - e e
20k(/V a.c. & d.c.
A SUPER

PROTECTED

UNIVERSAL . 4

MULTIMETER 120 suner‘ miselco el ),
Undestructible, with auto- | =« 20— = 1 Teach-Yourself Computer and Electronics
matic protection on all Construction Kit
ranges but 10A. : A complete introduction to the "How, Why
sl and What’’ of Computers and Electronics in

ONLY £33'50 T _‘ the most practical way ever devised
inc. VAT, P&P, complete with ) THE KIT IS BATTERY-OPERATED AND
carrying case, leads and instructions. COMPLETELY SELF-CONTAINED. NO
This special offers is a wonderful opportunity to acquire an TELEVISION OR OTHER EQUIPMENT IS
essential piece of test gear with a saving of nearly £20.00. REQUIRED. VERY EXTENSIVE MANUALS ARE

Accuracy: d.c. ranges and {2 2% a.c. 3% (of f.s.d.) l INCLUDED

39 ranges: d.c. V 100mV, 1-0V, 3-0V, 10V, 30V, 100V, 300V, 1000V. AF 5 ll
d.c. | 50uA, 100uA, 300uA, 1.0umA3mA, 10mA, 30mA, Ministry °fPS‘E'e“\‘;3_3"S’ Te;hng'OQY. Japan
100mA, 1A, 10A rize Winning Product

a.c. V 10V, 30V, 100V, 300V, 1000V. The FX-COMPUTER is the ideal introduction to the study and
a.c. | 3mA, 10mA, 30mA, 100mA, 1.0A, 10A. understanding of computers and electronics. The kit offers
Q 0-5.0kd2, 0~50K2, 0—500kS2, 5M(2, SOMIL. remarkable versatility because the components are interchange-
dB from —10 to +61 in 5 ranges. able and circuits are constructed by simply plugging specified

Dimensions: 105 X 130 X 40mm. components into the board provided in accordance with the
L instruction manuals. You quickly understand the principles
involved and new circuits can be easily devised, built and
dismantied. No soldering or wiring is involved, no tools are
required; the components themselves complete the circuits.

No previous knowledge is required — very extensive education-
SUPER TESTER 50 50k} v a.c. and d.c. al manuals have been provided by English experts in computers
[ A 39 ranges — fool-proof — and electronics. Working through the manuals you will soon be

able to write programmes and “run”’ them and understand how

; multimeter Yvith computers work.
' protective ledeS, quCk The foilowing are just a few of the programmes in the Computer,

acting 1.25A fuse and Manual (there are too many to list here} and also a few of the
projects in the Electronics Manual:

resettable cut-out.

- How to Instruct the Computer and Store Information into Memories. Use of|
50 PROFESSIONAL different instsuctions and Programming Techniques. Adding, subtracting.
super SOL | multiplying, dividing, averaging, counting up, counting down, etc. etc. — in
UT ON Decimal and Hexadecimal. Converting Hexadecimai to Decimai, storing
TO GEN ERAL Random Numbes. Games: Tennis, Catch-the-Rat, Gun Fight, Siot Machine,
etc. Using the Computer as a Musical Organ, storing and playing-back
MEASUREM ENT tunes, etc. OVER 100 PROGRAMMES SHOWN IN THE COMPUTER
MANUAL PLUS EXPLANATIONS AND DEMONSTRATIONS OF ALL

PROBLEMS TECHNICAL TERMINOLOGY.

Etectronic Components and How they Work — batteries, conductors,

l N £3 .3 resistors, capacitors, diodes, transistors, lamps, photo-electric devices {CdS
: cell is included in the kit), oscillators, burglar alarms, control systems.
I organ, lie detector, etc., etc. OVER 65 PRACTICAL WORKING PRO-

incl. VAT, P&P, complete with JECTS SHOWN IN THE ELECTRONICS MANUAL

i , leads and inst ions. = = = - -
R e T e All this is in ONE kit, costing
about the same as the cheapest

“Basic’’ ordinary Computer

The price is only £69.95 plus £3.00 P&P
{overseas rates quoted on request)

The best instrument for the workshop, school, toolbox, TV shop and
anywhere accurate measurement is needed quickly and simply.

Accuracy:  d.c. ranges and {1 2% a.c. 3% (off.s.d)
39 ranges: d.c. V 150mV, 1V, 3V, 10V, 30V, 100V, 300V, 1000V;
d.c. | 20 A, 100uA300uA, 1-0mA, 3mA, 10mA, 30mA,

100mA, 1A, 3A. Delivery within 21 days
a.c. V10V, 30V, 100V, 300V, 1000V;
ac. | 3mA; T0mA, 30mA, T0omA, 1A, 34 TRADE & EDUCATIONAL
Ohms 5k, 50kf), 500k{2, 5MQ, 50M(Q.
. ) dB from —10 to +61 in 5 ranges. ENQU’R’ES WELCOMED
SR L T e SO Send cheque/PO/Access/Barclaycard to

DEPT. EEFX. Electroni-Kit Ltd
For details of these and the many other instruments in the Alcon range,
including multimeters, components measuring, automotive and elec- It's not JUST a computer!

tronic instruments, please write or teiephone:

q ELECTRONI-KIT LTD.
@@w Instruments Ltd. 388 ST. JOHN STREET

LONDON, EC1V 4NN (01-278 0109)

19 MULBERRY WALK - LONDON SW3 6DZ - TEL: 01-352 1897 - TELEX: 918867
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T.V. SOUND TUNE

In the cut-throat world of consumer electronics, one of the
questions designers apparently ponder 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
common and all this is really quite sad, as the TV compan-

ies do their best to transmit the highest quality sound.

Given this background a compact and independent TV

tuner that connects direct to your Hi-Fi is a must for quality
reproduction. T he unit is mains operatad.

This TV SOUND TUNER offers full UHF coverage with

5 pre-selected tuning controls. It can also be used in conjunct-
ion with your video recorder. Dimensions: 11%" x 8%" x 3%".
E.T.I. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

+ £2.00 p&p.

£24-95

BUILT AND
TESTED

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORI?(ErIIR_

£32.95 . £2.75 psn.

» NOISE REDUCTION SYSTEM » AUTO STOP « TAPE
COUNTER - SWITCHABLE E.Q. - INDEPENDENT
LEVEL CONTROLS « TWIN V.U, METER « WOW &
FLUTTER 0.1% « RECORD/PLAYBACK I.C. WITH ELEC-
TRONIC SWITCHING - FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES.

Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
i.e, semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You only supply
solder and hook-up wire.
Featured in April issue P.E.
Reprint 50p. Free with kit.
Self assembly simulated wood
sleeve — £4.50 + £1.50 p&p.

'SPECIAL OFFER!
£31.00 plus £2.75 p&p
Complete with case._
o g

MONO MIXER AMP

I for Church
1deal for Churc £45.00 +£2.00 pap.

halls & Club houses.

50 WATT Six individually mixed inputs for two pick ups
{Cer, or mag.}, two moving coil microphones and two
auxiliary for tape tuner, organs, etc. Eight slider controls -
six for level and two for master bass and treble, four
extra treble controls for mic. and aux. inputs. Size:
13%”'x6% 'x3%"* app. Power output 50 watts R.M.S.
{cont.) for use with 4 to 8 ohm speakers. Attractive black
vinyl case with matching fascla and knobs, Ready to use.

Matching AKG Microphone to suit (with speech and music
filter). Complete with lead, ONLY £9.95 plus 75p p&p.

VHF STEREO TUNER KIT

# SPECIAL OFFER! »
£13.95 Pius £2.50 p&p.

This easy to build 3 band stereo AM/FM tuner kit Is designed

STEREO CARTRIDGES

PHILIPS

Magnetic cartridge with diamond
stylus. Model No, GP-397 I11. Output:
2mV, Separation 22dB. Stylus 0.6mm

diameter. £3 95 gach plus 60p P&P.

GARRARD
Sonotone Garrard Ceramic cartridge,
75mV. With turnover Sapphire

Shvlis £2.95 plus 60p p&p.

in conjunction with Practical Electronics {July ‘81 issue).
For ease of construction and alignment it incorporates three
Mullard modules and an LC, IF. System.

FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF. Tuning meter. Two back printed PCB 's. Ready
made chassis and scale, Aerial: AM - ferrite rod, FM - 75 or
300 ohms, Stabalised power supply with 'C’ core mains trans.
former. All components supplied are to strict P.E, specificat-
ion, Front scale size: 10%"” x 2%’ approx. Complete with
diagram and instructions.

125W HIGH POWER AMP
MODULES ¢1050 £14.25

+£1.15 p&p +£1.15 p&p

The power amp kit Is a module for high power applications
disco units, guitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit conditlon. A large safety margin exists by use of gener-
ously rated components, result, a high powered rugged unit,
The PC board is back printed, etched and ready to drill for
ease of construction and the aluminium chassis is preformed
and ready to use.
Supplied with all parts, circuit diagrams and instructions.

ACCESSORY: Stereo/mono mains power supply kit with
transformer. £10.50 plus £2.00 p&p.

SPECIFICATIONS:

Max. output power {RMS): 126W,
Operating voltage (DC): 50 - 80 max.
Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts: 25Hz - 20K Hz.
Sensitivity for 100 watts: 400mV @ 47K,

Typical T.H.D. @ 50 watts, 4 ohms: 0,1%.

Dimensions: 205 x 30 and 190 x 36 mm.

HI-FI TWEETER BARGAIN

GOODMANS TWEETERS

8 ohm soft dome radiator tweet-
er (3%"sq) for use in up to 40W
systems; with 2 element crossover.

£3.95 each (p&p £1) or

SPEAKER
KIT .ws

10 WATT

8" bass/mid range and 3%
tweeter, Complete with screws,
wire, Crossover components
and cabinet, Cabinet comes in
fiat pre-mitred D.1.Y. form,
Finish - chipboard covered
wood simulate, size 14%"“x
8% x 4", PAIR for ONLY

£12.50 plus £1.75 p&p.

£6.95 pair (p&p £1.50)

STEREO
CASSETTE
DECK

Stereo cassette tape deck

transport with electronics.

Manutacturer’s surplus

- brand new and operational
sold without warranty.

£11.95
plus £2.50 p&p.

Just requires Mains trans-
former and input/output
sockets and a volume
control to complete.

Supplied with full connection
details,

AUDAX 8~ SPEAKER

HIGH QUALITY 40 WATTS RMS BASS/MIDRANGE

Ideal for either
Hi-Fi or Disco

use this speaker
features an
aluminium voice
coil a heavy 70 mm
diameter magnet.
Frequency res: 20Hz to 7KHz,
impedance: 8 ohms.

£5.95
+£2.20 p&p

AUDAX 40W
FERRO-FLUID HI-FI
TWEETER

X/over on SkHz
~22kHz, 60mm
square, B ohm.

£5.50
+60p p&p

All mail to:

21A HIGH STREET, ACTON W3 6NG,

Note: Goods despatched to U.K. postal addresses onty.
All items subject to availability. Prices correct at
30/9/83 and subject to change without notice.

Please allow 14 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-

754

date their products without notice. All enquiries send
S.A.E.

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2, Telephone: 01-723 8432.

(5 minutes walk from Edgware Road Tube Station}
Now open 6 days a week 9 — 6. Prices include VAT,

Telephone or mail orders by ACCESS welcome.

[B][THv][c]
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PREVIOUSLY ADVERTISED
STILL AVAILABLE

Tape punch and reader . £22,50
£7.75
£1.50

£11.60
£9.90
£1.75
£0.75
£3.50
£4.50
£1.95
£4.60
£€2.50
£1.15
£3.45
£0.16
£1.15
£4.50
€230
£€3.75
£1.82
£2.30
£6.90
£1.75
£3.75
£3.50
£0.65
£4.60

£19.50
£3.00

Bench isolating transformer 250 watt

BOAC in-flight stereo unit 3 T
Drill assortment 4 each 25sizes between .25mm & 2.5mh .
Flood lamp waterproof GEC

Battery condition tester, less box

Nicad chargers, mains

Flourescent inventor 13 watt from 12v

Cassette mechanism with heads

Ten digit stitch pad-pb phone etc.

Uniselector 2 pole 25 way

Water valve mains operated

Counter 6 digit mains operated

ditto 12v resettable .

Double glazing clear PVC sheet, 23%" w'&-oer runn!ng ft.
Locking mechanism with 2 keys

Magnetic Clutch

Mouth operated suck or blow switch ,

Fire alarm break glass switch

Solenoid with slug 8-12v battery op

ditto 230v malns 0

Timer Omron STP NH lle AC Coil

Key switch with 2 keys dp maing

Air valve mains operated

Latching relay mains operated

Dry film lubricant aerosol can

Coin op switch, cased with coin tray

Auto transformer 1000 watts
{plus postage for transformer)

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three channel sound 10 light unit
controiling over 2000 watts of lighting. Use this at home it you
wish but it is ptenty rugged enough for disco work. The unit 1s
housed in an attractive two tone metal case and has controls for
each channel, and 8 master on/off. The audio Input and output
are by %" sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price Is £14.95 In kit form or £25.00
assembled and tested.

12 volt MOTOR BY SMITHS

Made for use in cars, etc. these are series
wound and they become more

powerful as load increases, Size

3%" long by 3" dis. They have

a good length of %" spindle

Price £3.45.

Ditro, but double ended £4.25.

Ditto, but permanent magnet £3.75.

EXTRA POWERFUL 12v MOTOR

Made 1o work battery lawnmower, this probably develops up to
% h.p., 50 it could be used 10 power a go-kart or 10 drive a
compressor, etc. ete, £7.95 + £1.50 post.

(This is easily reversible with our reversing switch — Price £1.18).

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stats which will open the switch 1o protect
devices against overload, shoft circuits, ete., or when fitted say
in front of the element of a blowv heater, the heat would trip

the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over @ range of temperatures which
could include 0 - 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted 10 our waterproof heater element, up in the
loft couid protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 - however, you can have
the parcel for £2.50.

CROSSOVER NETWORKS

2-way: 4 or 8 ohm impedance — power input up to 25W, crossover
frequency 2kHz with wiring dig. 87p each.

3-way: 4 or 8 ohm — power input up to 60W, crossovers at 700k Hz
and 3500kHz with wiring diagram. £1.15.

— BARGAIN OF THE YEAR —
The AMSTRAD Stereo Turler.

This ready assembled unit is the ideal tuner for a music
centre or an amplifier, it can also be quickly made into 8
Personal stereo radio — easy to carfy about and which will
give you superb reception,

Other uses are as a “'get you to sleep radio”, you could even
take it with you to use In the lounge when the rest of the
tamily want to view programmes in which you are not
interested. You can listen to some muslc instead.

Some of the features are: long wave band 115 — 270 KHz,
medium wave band 525 — 1650KHz, FM band 87
108MHz, mono, stereo & AFC switchabte, tuning meter

10 give you spot on stereo tuning, optional LED wave band
indicator, fully assembled and fully aligned. Full wiring

up data showing you how to contiect to amplifier or head-
phones and detaiis of suitable FM aerial {note ferrite rod
aerial Is included for medium and long wave bands. All
made up on very compact board.

Offered st a fraction of its cost:

only £6.00

+ £1.50 post + insurance.
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THIS MONTH’S SNIP

MULTI PURPOSE BINS
10 -mevlockmg blns can be watl or bench mounted,
each size approx 109x53x100mm, mgs
impact plastic, Come

complete

with 2

wall

mounting

o Snip price

£3.95 + £1.50 post.

REVERSIBLE MOTOR WITH CONTROL GEAR
Made by the famous Framco Company this is a very robust motor,
size approximately 7% long, 3%’ dia. 3/8" shafL Tremendously
powerful motor, almost impossible to stop. ldeal for operating
stage curtains, shiding doors, ventilators etc., even garage doors if
adequately counter-balanced. We offer the motor complete with
control gear as follows:

1 Framco motor with gear box 1 push to start switch
1 manual reversing & on/off switch 2 limit stop switches

£19.50 plus postage £2.50 1 cireuit diag. of connections

FRE OUR CURRENT BARGAIN LIST WILL
BE ENCLOSED WITH ALL ORDERS.

RS

ROTARY WAFER SWITCHES

5 amp silver plated contacts. %" shaft. 1°* dia. wafer.

Single wafer types, 29p each, as follows:

1 pole 12 way 2 pole 6 way

4 pole 3 way 6 pole 2 way

Two wafer types, 59p each, as follows:

2 pole 12 way 4 pole 5 way

6 pole 2 way 8 pole 3 way

Three wafer types, 99p each:

9 pole 4 way 6 pole 5 way
12 pote 3 way

3 pole 4 way
4 pole 3 way

4 pole 6 way
12 pole 2 way

6 pole 6 wat
18 pole 2 way

STOP PRESS! cASSETTE MECHANISM — Front loading
with heads. Brand new: €6.95

A PRESTEL UNIT, brand new
and complete except for 7
ptug in ICs

so far as we

know the unit

would work

once the missing

ICs are fitted,

Price: £19.75

+ £2.00 post.

WATERPROOF HEATING

WIRE 60 ohms per yard, this is a heating
element wound on a fibre glass coil and
then covered with pvc. Dozens of uses
around water pipes, under grow boxes, in

i gloves and socks.

|
| TIME SWITCH BARGAIN

Large clear mains frequency controlled clock,
| which will always show you the correct time
| + start and stop switches with dials. Com-

! plete with knabs FOR ONLY £2.50.

2 /'Y

ROPE LIGHT

4 sets of coloured tamps in translucent plastic tube arranged t0
gve the appearance of a running or travelling light. With variable
speed control box, ideal for disco or shop window display.
Comptete, made up, ready to pluginto mains. £36.00 + £2 post.

50 THINGS YOU CAN MAKE

Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
fron minder, Two way telephone, Memory jogger, Live
line tester, Continuity checker, etc, etc., and you will still
have hundreds of parts for future projects. Dur 10Kg
parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphanes, nicad charger, power unit,
multi-turn pots and notes on the 50 projects.

YOURS FOR ONLY £11.50 plus £3.00 post.

MINI-MULTI TESTER Deluxe pocket size precision mov-
ing eoil instrument, Jewelled bearings - 2000 o.p.v. mirrored scale,
11 instant range measures: DC volis 10, 50, 250, 1000.

AC volis 10, 50, 250, 1000.

DC amps 0 — 100 mA.

Continuity and resistance 0 - 1 meg ohmg

in two ranges. Complete with test prods

and instruction book showing how to

measure capacity and inductance as well,

Unbelievable value at only £6.75 + 60p
post and insurance,

FREE Amps range kit 10 enable
you to read DC current from 0
10 amps, directly on the 0 - 10

scale. It’s free if you purchase
quickty, but if you already own a
Mini-Tester and would like one,
send £2.50.

J. BULL(Electrical) Ltd.

{Dept. EE), 34 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3Qu. EMIIL]

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under|
£12 add 60p service charge. Monthly account orders accepted from
schools and public companies, Access & B/card orders accepted day or
night. Haywards Heath (0444) 454563. Bulk orders: write for quote.

1Shop open 9.00 — 5.30, mon to Fri, not Saturday.

EXTRACTOR FANS

Mains operated — ex-computer,
Woods extractor
5 £5.75, Post £1.25
- £6.95, Post £1.25
5" Plannair extractor
£6.50. Post £1.25.

4% 4" Muffin 115v.
£4.50, Post 75p.

4% 4" Mutfin 230v.
£5.75. Post 750.

9" American made
£11.50, post £2.00.

Tangential Blower 10x3

air outlet, dual speed
£4.60. Post £1.50.

TANGENTIAL BLOW HEATER
by British Solartron, as

used in best blow heaters.

2Kw approx 9”' wide £5.95,

3Kw either 9" or 12 wide

{vour choice) £6.95 com-

plete with ‘cold’ ‘hatf' and

‘full” heat switch, safety

cut out and connectlon dig.

Please add post £1.50 for 1 or £2.30 for two.

2.5 Kw KIT stiil available: £4.95 + £1.50 post.

These are powerful mains
operated induction motors
with gear box attached. The
final shaft is & %" rod with
square hole, so you have
alternative coupling methods

final speed is approx. 5
revs/min, price £5.50.
Similar motors with final
speeds of 80, 100, 160 &
200 r.p.m. same price.

SPIT MOTORS

H o

COMPONENT BOARD Ref, WO998

This is a modern fibreg board which ins a of
very useful parts, most important of which are: 35 assortec! diodes
and rectifiers including 4 3amp 400v types {(made up in a bridge} 8
transistors type BC 107 and 2 type BFY 51 electrolytic condensers.
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. Two for £4.50,

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
ing for the length:

ing or shonemng day. An expensive time
switch but you can have it for only £2.95.
These are without case but we can supply
8 plastic case - £1,75.
Also availabie is adaptor kit 10 convert
thls into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an

ideal controller for the immersion heater.

Price of adaptor kitis £2.30.

IONISER KIT

Refresh your home, office, shop, work room, ete. with a
negative |ON generator. Makes you fee! better and work
harder - a plete malns kit, case incl

£11.95 plus £2.00 post.

OTHER POPULAR PROJECTS

R C Bridge Kit £9.95
3 Channel Sound to Light — with fully prepared metal case. £14.95
Ditto — made up £25.00
Big Ear, fisten through walls £9.50
Robot controller — receiver/transmitter £€9.50
Ignition kit — helps starting, saves petrol, Improves
performance

Silent sentinel Ultra Sonic Transmitter and receiver
Car Light ‘left on’ alarm

Secret switch — fools friends and enemies alike .

3 — 30v Variabte Power Supply

2 Short & Medium wave Crystal Radio

3v to 16v Mains Power Supply Kit

Light Chaser three modes
Mullard Unilex HIFi stereo amplifier with speakers
Radio stethoscope — fault tinding aid

Mug stop ~ emits piercing squark

Morse Trainer — complete with key

Orift control kit .

Drill contral kit — made up

Interrupted beam kit

Transmitter surveillance kit

Radio Mike

FM receiver kit — for survelllance or ncvmal FM

Seat Belt reminder

Car Siarter Charger Kit

Soil heater for plants and seeds

Insulation Tester - electronic megger

Battery shaver or fluorescent from 12v

Matchbox Radio — receives Medlum Wave

Mixer Pre-amp — disco special with case

Aerial Rotator — mains operated

Aertal direction indicator

40 watt amp — hifi 20hz — 20kHz

Microvolt multiplier — measure very low currents with
ordinary multltester e B
Pure Sine Wave Generator

Linear Power output meter

115 Wart Amplifier 5Hz 25kHz

Power supply for one or two 115 watt amps.

Stereo Bass Booster, most items

€13.95
£€9.50
£3.50
£195
€13.80
€3.99
£1.95
£17.50
£18.75
£4.80
£2.50
£2.99
£3.95
£6.95
£2.50
£2.30
£6.90
£3.50
£€3.00
£14.00
£16.50
£7.95
£6.90
£2.95
£16.00
£29.50
£€5.50
£9.50

£3.95
£5.75
£11.50
£13.50
£17.50
£8.95
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Build and test your
own circuit with the New
Verobloc Kit %

Try the new prototyping method of building and
testing circuits with the British-made Verobloc kit.
It consists of:

1. Verobloc. 2. A pad of design sheets for planning
the circuits. 3. A component mounting panel for the
larger components, i.e. switches, etc.

You can expand the circuit area by simply
interlocking two or more Veroblocs and, of course,
with normal usage, they can be used time and time
again without damaging contacts or component leads.
The glass nylon material is virtually unbreakable and
able to withstand temperatures from -60°C to +120°C.

So take advantage of our special price of £5 per kit
(including VAT) by completing the coupon below, or
telephone (04215) 62829 (24 hours). This offer closes
December 31st, 1983.

Our new catalogue containing over 150
new products is available from mid-
October.

BICC Vero Electronics Limited,
Retail Dept, Industrial Estate,
Chandlers Ford, Hampshire,
SO5 3ZR.

Please allow 2-3 weeks for delivery. -
GEEE GAEk SN D T GME GEED D IIEE . G

I wish to purchase . - Verobloc kit/s

I at £5 per kit inclusive of VAT for a total of £ I

I enclose my cheque/postal order or Debit my
Access/liarclaycard No. Deicie where appropriate m VISA
I [—_ I

[T ITTTTT]

Name: ... I
Address:
o e Postcode .
S . _ E G G IS I S
756

SOLDERING/TOOLS

ANTEX X5 SOL.DERING IRON 25W (5 48
SOLDERING IRON STAND

SPARE BITS. Small, standard, lavge 65p
each. For X5+X25
SOLDER. Handy size

P
HOW TO SOLDER LEAFLET
ERS

LOW COST CUTT £1.
LOW COST LONG NOSE PLIERS £1.68
WIRE STRIPPERS & CUTTERS £2.69
PRECISION PETITE

12V PCB DRILL £11.67
DRILL STAND £7.98
GRINDING STONE 50p
GRINDING WHEEL 50p

SAW BLADE 85p

gﬁf‘gs WIRE BRUSH MULTIMETER YYPE 2. (YN360TR) 20K o pv

§ 50p with transistor tester,
x.‘:?ug's’g;ngﬁcfo%ul.l TER E:;: AC + DC vohs. DC current. 4 very useful vesls
VEROPINS (pk of 100) 0.1° 52’ tance ranges. We've used it and we like it.
MULTIMETER TYPE 1 {1,000 opv} £5.48

CROCODILE CLIP TEST LEAD SET. 10 Ieads

with 20 clips Vi & HELPING HANDS JIG £6.30

RESISTOR COLOUR CODE ;" 7" Heavy base. Six ball and

CALCU 2ip 4, socket joints allow infinite

CONNECTING WIRE PACK TYPE ED. 11 é'\ Y vanallon of clips through

colours 40p 9 g 360°. Has 24" diameter {2.5

ILLUMINATED MAGNIFIERS “i magnifier attached), used
Small 2* dia. {5x mag) £1.14 - and recommended by our
Large 3" dia. (4x mag) £2.40 staff.

CAST IRON VICE £2.98

SCREWDRIVER SET £1.98

POCKET TOOL SET £3.98 PAIR OF PROBES WITH LEADS {cc). 77p

DENTISTS INSPECTION MIRROR £2.95 Q MAX PUNCHES

JEWELLERS EYEGLASS £1.50 38 £2.98; V7 £3.06; 5/8" £3.17; 3/4

PLASTIC TWEEZERS 69p 3.24

Speakers Miri B ohm 87p; 64 ohm 89p; 80 PCB etching kit £4.98
ot?:\asg:a.' ! b B ZX81 edge connector £2.25
Crystal earpiece as5p Ferrite rod 5inch 59p
Magnetic earpiece 15p PP3 clips 10p. PP9 clips 11p.

Stethoscope attachment 69p 2 Station intercomm . £7.48
Mono headphones £2.98 IC Sockets 8 pin 18p; 14 pin 17p; 16 pin
Stereo headphones £4.35 i8p.

Telephone pickup coil 72p Traditional Style Bell £1.75
Min buzzer 6V 50p. 12V 65p. Public Address Mic 50K £4.40
Euro breadboard £6.40 Mic Insert Crystal 45p
S Dec breadboard £3.98 Cassetts Mic £1.29p
Bimboard breadboard £8.98 Pillow Speaker 98p
Verobloc breadboard ) Horn Speaker 5" 8 ohm £6.75

TITAN TRANSFORMERS

DUNCOMBE STREET, GRIMSBY,
SOUTH HUMBERSIDE DN32 7EG. TEL: (0472) 361562.

INVERTERS
12/24 voit DC input from car battery to 240 volt AC output at
100, 250, 500 and 1000 VA.

Plus, powerlift, autocharger, powersaver, powermonitor,
autochangeover and battery isolator as optional extras.

TRANSFORMERS — Over 500 types

12 to 96 volt, autotransformers, safety isolating, low-voltage
{split bobbin), equipment transformers, filament transformers.

BATTERY CHARGERS - 2 volt 500MA.

ADAPTORS 6 volt 500MA.

6 volit to 7-5 volt to 9 volt switchable. 250MA regulated

6 volt to 7-5 volt to 9 volt switchable. 300MA unregulated

Send SAE for prices and info. by return,
Mail Order Prompt Service

!

BECOME A
'RADIO AMATEUR

Train now for the Radio Amateur Licence

examination. No previous knowledge

needed, only a few hours per week of home ) o e

study for 3 to 6 months. Post coupon now |3§ B tt—l‘
=

for details or tel. 0734 51515 (24 hr service) - S S =

Brihish National Radio & Elecfronncs Schoot 00l Reading, Berks.RG1 18R

r FREE brochure without obligation from - 1

| [Z2£23) BritishNational Radio& E School |

CAC READING, BERKS. RG1 1BR
I METE F FET 0 5 o NS TRNRRSC eSS R o S P SRR, ™ l

L EE/11/846 BL_OCK CAPS PLEASE |
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E.E. PROJECT KITS

Full Kits inc. PCBs, hardware, electronics,
cases {unless stated). Less batteries.

I you do not have the issue of E.E. which
includes the project — you will need to
order the instruction reprint as an extra -—
50p each. Repvinls available separately
50p each + p&p 50

A TO [+] CONVERYER FOR RM3802 Sept. 83 inc
5.98

HIGH SPEED A TO O CONVERTER Sept 83 less
cable & connectol £27.98
SIGNAL CONDITIONING AMP Sept 83 no

£8.98
STORAGE ‘SCOPE INTERFACE FOR BBC MI
CRO Aug 83 less software
PEDESTRIAN CROSSING SIMULATION
BOARD Aug 83 no case
HIGH POWER INTERFACE BOARD Aug 83 no
case 9.44
CAR INTRUDER ALARM Aug 83 E .52
;3“‘ BOOST GUITAR TONE CONTROLLERJuIv

less case 47
USERpom'/OBOARD'es“ab'e*"'ugm“ R dh . de’ om O e S k k k k k k k k k ok * k& k&
I Ol ONTROL BO. e 2 NOTE DOOR CHIME Dec 80 E‘IO.SZ
ca?)lE:rplﬁY e £ BOARD My 24 'EB LIVE WIRE GAME Dec. 8 £11.70

PULSE GENERATOR July 83 £34 97

(el ON LOCK July 81 less case £19.58
BURGLAR ALARM SYSTEM Jun. 81 Iess beII,
foop & Mic"

LIGHTS REMINDER AND IGNITION LOCATOR
E.E. May 81 £5.66
S0iIL MOISTURE INDICATORE.E. May 81 £4.09
GUITAR HEADPHONE AMP E.E. May 81 £4.23
PHONE BELL REPEATER/BABY ALARM E.E.
May 81 £5 66
INTERCOM April 8 23

SIMPLE TRANSISTOR & DIODE TESTERS Mav
B1 Ohmeter version 2,02

£2 73
£8.04
iB 44

Led version

MINI SIREN Mar. 81
LED DICE Mar. 81
LED FLASHER Mar. 81 29
MODULATED TONE DOORBELL Mar. 81 ES 64
POWER SUPPLY Mar. 81

3 CHANNEL STEREO MIXER Feb. 81
SIGNAL TRACER Feb. 81 £8.17 less probe
Ni-Cd BATTERY CHARGER Feb. 81 £13.61
ULTRASONIC INTRUDER DETECTOR Jan 81

EIB 69

GUITAR PRACTICE AMPLIFIER Nov. 80

TEACH IN 84

NEW SERIES ~ ALL COMPONENTS IN STOCK NOW FOR ,
*FAST DELIVERY. All top quality components as specified by
¥ Everyday Electronics. Our kit comes complete with FREE
* COMPONENT IDENTIFICATION SHEET. Follow this education- ¥
& al series and learn about electronics — Start today. *

* MAGENTA’S TEACH IN KIT INCLUDES ALL OF THESE TOP *
x QUALITY ITEMS: resistors, pot, capacitors, semiconductors, %
x Varicap diode, leds, ferrite rod, sockets, crystal earpiece, termi-
nal blocks, wire and of course 2 breadboards. PLUS A FREE
COPY OF OUR CATALOGUE & PRICE LIST. AVAILABLE NOW
¥ — TEACH IN 84 KIT. £18.98 inc VAT, P+P 50p. Send now for
* fast delivery. Reprints of previously published parts 50p each.
& Official school/college orders welcome.

*«
«

BOOKS: ELECTRONICS & COMPUTING

£12.82 less case. Standard case extra £3.88
gg‘:‘gv sﬂAgg'RYA?AAh/YERJ\‘J‘LVnB%;If;ss:a:;ﬁ&«l:z:a Standard case £3.88 First Book of Hi-FiLoudspeaker Enclosures 95p The Art of Programming the 16K ZX81 £2.50
TRS80 £40.99 " Genie  £41.58 SOUND TO LIGHT Nov. 80 3 channel :21 34 28 Tested Transistor Projects £1. The Art of Prog the ZX Spectrum £2.50
TRANSISTOR TESTER Jun, 83 £26.31 TRANSISTOR TESTER Nov. 80 50 Projects Using IC CA3130 £1 25 Semiconductor Data Book Newnes £6.95

ENVELOPE SHAPER Jun. 83 less case £11.21
REAL TIME CLOCK May 83 less software and
cases.

AUDIO EFFECTS UNIT FOR WEIRD SOUNDS

Oct
BICVCLE ALARM Oct. 80 £10.35 less mounllng
brackets

A Practical Introduction to Dlgital IC's £I 25 Ba.

How to Build Advanced Short Wave R

Electronics. Theorv and practice
P! s for | y

Burglar Alarm Systems

Electronics, Bulid and Learn

£7.98

£1.95

Essential Theory for the Electronics Hobbyist

Apple 1l £30.98 BBC £35.99 less power plug i

IRON HEAT CONTROL Oct. 80 £5.86 £1.95 Electronlc Projects In Music
g‘ggi‘ﬁL“E“‘\'gpﬁ%':‘g"f,;";f}msﬁgvmﬂg-;; Ay CONT Sept, 80 €518 50 (FET) Field Effect Transistor Projects £1.75  Electronic Projects in Photography
MW PERSONAL RADIQ fess case, May 83 £6.93 ZENER DIODE TESTER Jun. 80 £6.66 How to Design and Make Your Qwn PCBs Electronic Projects for Home Security
LABORATORY AMPLIFIER May 83 £30.98 SIGNAL TRACER Jun. 80 £6.39 F . . £1.95 Questions and Answers Electronics
MOISTURE DETECTOR May 83 £4.97 LIGHTS WARNING SYSTEM May 80 £4.68 un with Electronics £1.25 Electronic Projects in the Car
CAR RADIO POWER BOOSTER April 83£10.98 BATTERY VOLTAGE MONITOR May 80 £5.16 50 Simple LE.D. Circuits £1.50 20 Solid State Projects Car and Garage
FUNCTION GENERATOR April 83 41,98 CABLE & PIPE LOCATOR less coil former Mar. How to Make Walkie-Talkies £1.95 110 Electronic Alarm Projects £5.
FLANGER SOUND EFFECTS April 83  £21.98 5 £1) Projects in Opto-Electronics £1.95 Computing is Easy
NOVELTY EGG TIMER April 83 le5s cnsdlE4 98 KITCHEN TIMER Mar. 80 4.65 EMoblle [_)|s;ol!|eque Handbook £1.35 §X81 Users Handbook
2ZX SPECTRUM AMPLIFIER April 83 £8.98 STEREQ MEADPHONE AMpuﬂER Mar PIet:tmnu: rojects for Beginners £1.95 X81 BasI,c Book
DUAL POWER SUPPLY March 83 £53.98 80 £1B.15 opular Electronic Projects £1.95 50 Cmos JC Projects
BUZZ OFF March 83 £4.10 MICRO MUSIC BOX Feb. 80 £16.26 Electronic Security Devices £1.95 52 Projects using IC741
SPEECH PRO%’;SSOR Feb. 83 £10.66 Case extra £3.60 50 Circuits Using 7400 Series IC's £1.75 1C555 Projects
PUSH BIKE ALARM Feb. 83 £1132 SIMPLE SHORTWAVE RECEIVER Feb. Second Book of CMOS IC Projects £1.50 IC LM3300 Projects
MOTOR BIKE ALARM Féb 83 £14.46 80 £25.86 Begmpers Gun@e to Dvgn'al ‘I’echnlques 95p Single IC Projects
DOUBLE DICE Jan. 83 i £1082 SLIDE/TAPE SYNCHRONISER Feb80 £12.30 Transistor Radio Fault.Finding Chart 50p Electronic Games
ELECTRONIC V/I METER Dec. 82 £11.38 MORSE PRACTICE OSCILLATOR Feb. 80 £4.62 Electronic Household Projects . £175 A Microprocessor Primer
ZX TAPE CONTROL Nov. 82 £6.48 SPRING LINE REVERB UNIT Jan, 80  £25.86 Electronic Test Eguipment Construction £1.75 Remote Control Projects
PHOTO FINISH Nov. 82 £5.89 UNIBOARD BURGLAR ALARM Dec. 79  £6.03 Practical Computer Experiments £1.75 Electronic Music Projects
SINE WAVE GEN (\)/ct ‘a2 £14.65 TWINKLING STAR Dec. 79 £6.39 Radio Control for Beginners £1.75 Power Supply Projects
G. P. PRE-AMP Oct. 82 £5.64 Plug in power supply extra £3.89 Popular Electronic Circuits ~ Book 1 £1.95 VMOS Projects
LIGHTS ON ALERT Oct. 82 £4.25 BABV ALARM Nov. 79 £9.60 Electronic Synthesiser Projects £1.75 Digital IC Projects
CONTINUITY CHECKER Sept. 82 £4.97 0 ALARM inc opt parts Nov. 79 £6.78 Electronic Projects Using Solar Cells  £1.95 How to use Op-Amps
SOUND SPLITTER Sept. 82 £15.77 cHASER LIGHTS Sept. 79 £23.40 International Transistor Equivalents Guide é‘ualo Projects o
SOUND HECOMBINER Bept. 82 e A T A ‘z gg Simple L.E.D. Circuits — Book 2 ggg Mz';!erloal:ilu':ve;’v;j:ﬁ?s
SCREEN WASH DELAY Sept. 82 £4.48 ELECTRONIC TUNING FORK Aug. 79 £1 [EP rojects for BYG aners

INSTRUMENT PRE AMP Aug, 82 £7.82 Suitable mic & plug extra Easy Electronics — Crystal Set Constructéc;r;s A LT
TWO TONE DOORBELL ALARM Aug. 82 '955 ‘gAARRKBl%(l)h(‘)GM"TTJSRAjﬂ 7799 ggg Electronic Projects for Cars and Boats £1.95 Aerial Projects
case and bell transformer 2 ELECTRONIC CANARY Y, 79 £5.86 Popular Electronic Circuits — Book 2 £2.25 Modern Op-Amp Projects
D ED/BLEEPERALY. B2). se S ‘:z TRANSISTOR TESTER Apr, 79 £4.86 How to Identify Unmarked IC's 65p  The Pre-Computer Book
e i ) - Multi-Cireuit Board Projects £1.95
:tf‘f&q”égf:gtj"l PlBEE EHIES g‘;:; ?ahs‘s TRENSISTORIHEDIC Mar. 79{8 ',"5’ Internatlonal Diode qu!ivalents Guide £2.25 More books in our price list
SEAT BELT REMINDER Jun 82 g_n MICROCHIME DOORBELL Feb. 79 £15.85 The Art of Programming the 1K 2X81  £1.95 ;
EGG TIMER June 82 THYRISTOR TESTER Feb. 79 £3.7 Handbook of Integrated Circuits {IC's} Equiv. & Substitutes £1.95 AY3-8912 i.c.
TWO TONE TRAIN HORN WITH REMOTE HEADPHONE ENHANCER Jan. 79 £3.06 $olld State Short Wave Receivers for Beginners £1.25 £5.98
TRIGGER OPTION May 82 £11.26 FUSE CHECKER Sept. 78 £2.1 Begi s Guide to Buildi ic Projects £1.95 ZX81 edge connector
CAR LED VOLTMETER less case. May 82£2.89 SOUND TO LIGHT Sept. 78 £8.42 First Book of ‘nanslstor Equwalents and SubstIlutes £1.50 £2.25
LIGHTNING CHESS BUZZER May 82 £6.20 CAR BATTERY STATE INDICATOR less case Second Book of T £1.75 o
V.C.0. SOUND EFFECTS UNIT Apr. 82 £11.66  Sept. 78 £2.09 Chart of Radio, Electronic, Semi-conductor and Logic Symbols  50p ZX81 edge plug
CAMERA OR FLASH GUN TRIGGER Mar, 82 R.F. SIGNAL GENERATOR Sept. 78 £26.72 How to Build Your Own Metal and Treasure Locators £1.95 £1.50
£12.41 less tripod bushes  IN SITU TRANSISTOR TESTER Jun. 78 £6.77 50 Clrcuits Using Germanium, Silicon and Zener Diodes £1.50 ZX Spectrum edge

POCKET TIMER Mar 82 :3.71 FLASHMETER lgss calc & d'"usev Mav 56 Projects Using Relays. SCR's and TRIACS £1.95 SonheEi, 255
GUITAR TUNER £15.1 4.98 Electronic Music and Creative Tape Recordings £1.95
SIMPLE STABILISED POWER SUPPLY Jan az WEIRD SOUND EFFECTS GENERATOR Mar. Practical Electronics Calculations and Formulae £2.95

£5.59 How to Build Your Own Sclid State Oscilloscope £1.95
MINI EGG TIMER. Jan, 82. 53-94 AUD'O VISUAL METRONOME Jan. 78 £5.98 Practical Construction of Pre-amps. Tone Controls, Filters & Attn. £1.45
SIREN MODULE Jan. 82 less speaker €557 ~ ELECTRONIC TOUCH SWITCH Jan. 78 fz 73 Guide to s and Computing £1.75 SINCAR
MODEL TRAIN CHUFFER Jan. 82 £8.27 RAPID DIODE CHECK Jan. 78 £2.74 Counter, Driver and Numeral Display Projects £1.75 |
GUITAR ADAPTER Dec. 81 £3.76 PHONE/DOORBELL REPEATER July 77 f7 46 An Introduction To BASIC Programming Techniques £1.95 SOUND BOARD KIT
ELECTRONIC IGNITION Nov. 81 £25.98  ELECTRONIC DICE Mar. 77 5.68 30 Solderless Breadboard Projects — Book 1 ﬁgg AS JUNE 83 H.E. )
SIMPLE INFRA RED REMOTE CONTROL How to Get Your Electronic Projects Working B complete {less case

v. 81 £16.98 *k ok ok Kk k& kK ok KA * *ot Practicai Electronic Building Blocks — Book 1 £2.25 P £18(98

VRESSURE MAT TRIGGER ALARM Nov. 81 FUN WITH ELECTRONICS »*» Practical Electronic Building Blocks - Book 2 £1.9 =

£6.27 less mats
EXPERIMENTER CRYSTAL SET Nov. 81 less

Enjoyable introduction to electronics. Full of
¥ very clear full colour pictures and easy to follow

Reprint extra 50p,

Elementary Electronics. Siaddin. Excellent theory and 35 consuuctnonal
projects. Uses ec. First steps to CSE level. £3.9

Tal £5.99 text. Ideal for all beginners — children and Intert. to nd N £5. 75

Headphone ezizaia i s~ Opitasclioslsloegieatos () ciop e o m“ NTRODU a "~ "30 SOLDERLESS BREADBOARD PROJECTS
.51 pages cover all aspects — soldenng —

gﬁgﬂm’}ﬁﬁ?ﬁ? Oci. &l gg% ¥ finding — components {identification and how c NG Book 1 by R. A. Penfold

‘POPULAR DESIGNS’ Oct. 81 £12.76 *lhev v'vc"rk()‘ iis of how to build € projects — ¥ ELECTRONICS Clear verobloc layouts and circuit diagrams.

TAPE NOISE LIMITOR Mg =0 ) aalais{oliCoRDIOuIE! © projects = Includes fuzz box, radio, metronomes, timers.

HEADS AND TAILS GAME £252 ¢ burglar alarm. radio, games, etc. cauitesisoh INTRODUCING ELECTRONICS transistor checker, switches, etc. Introduction

CONTINUITY TESTER £3.95 genn ON 4E£§rgses CéeJ;'V’LSI’E'gW y:LIJ.Lch‘ ALL 6 part series E.E. Oct. 82—M3' 83. gives basic information on components includ-

PHOTO FLASH SLAVE £3.35 % PROJECTS TO BE BUILT AND KEPT. * No soldering. Connections via screw | ing resistors, capacitors, |C.s, transistors, pho-

:)lrjéf)BA?_)A(RM £ * SlFpliadiiess]batieriai casee. * terminal blocks. Very clear drawings lo;:z\lls etc. ideal for beginners as well as those
: ] ience.

SOIL MOISTURE UNIT £5.81 | FUN WITH ELECTRONICS, showing how to connect components. gom;f;‘: oxraonce Ml 1Y HENNERESS

ICE ALARM £7.89 W ggx:gg;gx :1“23'5( £15.78 * Covers the basis of electronics. components (iess batteries) £24.75. Less book

0-12V POWER SUPPLY Sept. 81 £17.98 * Components (less batteries) parts 16 [ £2 50, less verobioc £20.25. Book oniy £2.25.

M Book available separately.

£6.98. Reprints 50p each extra.

CMOS CAR SECURITY ALARM Sept. 81 £9.08
CMOS DIE Sept. 81 £7.99
CMOS METRONOME Aug. 81 £8.23

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with
orders or send sae (9 x 4}
CONTAINS LOTS MORE

Xk ok ok ok ok ok ok ok ok ok k k¥

ELECTRONICS
CATALOGUE

IHustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All pro-
ducts are stock lines for fast delivery.

Send 80p in stamps or add 80p to order.

ADVENTURES WITH
MICROELECTRONICS

ADVENTURES WITH
DIGITAL ELECTRONICS

Entertaining and instructive. Includes details of
some digital IC's and 8 projects: shooting gal-
lery, 2 way traffic lights, electronic adder, com-
puter space invaders game etc. No soidering.

Similar to ‘Electronics’ below. Uses
1.C.s. Includes dice, electronic organ,
doorbeli, reaction timer, radio etc.
Based on Bimboard 1 bread board.

Adventures with Digital Electronics Book £3.25 Adventures with Microelectronlics £2.98

c'i')ﬁﬁSﬁEi?s fer;ee rtrclaegsInooIs/CoIIeges requested on official E::Z-ns%ogrs\tba&zc’res including Breadboards | COomMponent pack £29.64 less battery.
MAGENTA ELECTRONICS LTD. ADVENTURES WITH ELECTRONICS .7

EE11, 135 HUNTER ST,
BURTON-ON-TRENT
STAFFS, DE14 2ST.

MAIL ORDER ONLY.

0283 65435, Mon-Fri 9-5.
Access/Barclaycard (Visa} by
phone or post.

Add 50p p&p to all orders.

Prices include VAT.

Sae all enquiries.

Official orders weicome.

OVERSEAS: Payment must be sterling.
IRISH REPUBLIC and 8FPO: UK PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: write for quote.

An easy to follow book suitable for all ages. Ideal for beginners. No soldering, uses an S-
Dec Breadboard. Gives clear instructions with lots of pictures. 16 projects — including
three radios, siren, metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack includes an S-Dec
breadboard and all the components for the projects.

Adventures with Electronics £2.85. Component pack £18.98 less battery.
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Receivers & Components

300 SMALL COMPONENTS, including transistors,
diodes £2-20; 7 Ibs assorted components £6- 00; fifty
74 series 1.Cs on panel £2:20; post paid. List 25p
refundable. J.W.B. RADIO, 2 Bamfield Crescent,
Sale, Cheshire, M33 1NL.

BUMPER BOX OF BITS

WOWI!! we've got so many components in stock,
we can’t possibly list them allll — So buy a box, in it
you'll find resistors, capacitors, displays, switches,
panels with transistors, diodes, IC’s etc, coils, pots . . .
and so on. All modern parts — guaranteed at least
11000 items, minimum weight 10lbs. ONLY £8.50 inc.

*JUST OUT! 40 page cataiogue ONLY 50p.”
ELECTRONICS WORLD

1d Dews Road, Salisbury, Wilts, SP2 7SN
(Prop: Westbrough Ltd)

TURN YOUR SURPLUS capacitors, transistors etc.,
into cash. Contact, Coles Harding & Co., 103 South
Brink Wisbech, Cambs. 0945-584188. Immediate
settlement.

MANUFACTURERS SURPLUS New compo-
nents, 1.C.s, transistors, diodes, capacitors, resis-
tors, etc. 100 assorted £1.25 post free. U.H.A. 62
Wellington Road South, Stockport, Cheshire.

EVERYDAY I

ELECTRONICS

and computer PROJECTS

Reach effectively and economically to-days enthusiasts anxious to
know of your products and services through our semi-display and
classified pages. Semi-display spaces may be booked at £7-80 per
single column centimetre (minimum 2-5cm). The prepaid rate for classified
advertisements is 33 pence per word (minimum 12 words), box number
60p extra. All cheques, postal orders, etc, to be made payable to

NOW OPEN IN NEWCASTLE
®or the best in Electronic Components,
Test Equipment and Accessories.
MARLBOROUGH
ELECTRONIC COMPONENTS
15 Waterloo Street, Newcastle NE1 4DE
Tel. 618377
Open 9am-6pm Mon-Sat - Easy Parking
Stockists of:
Transistors, Resistors, Capacitors, |.C. Diodes,
Electronic Books, Etc.

ELECTRONIC COMPONENTS MERSEYSIDE,
Myca Electronics, 2 Victoria Place, Seacombe Ferry,
Wallasey, L44 6NR. 051-638 8647.

MERCURY TILT SWITCHES. Suitable for ‘Dis-
tress Beacon’ (E.E. Sept. '83) and many other pro-
jects. Supplied with free leaflet detailing use as
normally-open, normally<losed, changeover or om-
nidirectional switch with information for use as
‘Audio Spirit Level,” Car Brake Efficiency tester,
Automatic Car Boot Light, Intruder Alarm etc.
£1.50 ea, 3 for £4, 10 for £10 P&P free.
MODULLUS, (B. J. McNaughton), 45 Camplin Cres-
cent, Handsworth Wood, Birmingham, B20 1LT.

Sets & Components Miscellaneous
P.C.B.’s made to own personal requirements.
Drilled or undrilled. Send for details, B. M. THE SCIENTIFIC WIRE COMPANY
ANSBRO, Flat 10, 17-19 St. Aubyns, Hove, 811 Forest Road. London E17. Telephone 01-531 1568
BN3 2TH. ENAMELLED COPPER WIRE
SWG 1lb 8 oz 4 oz 20z
8to34 3.63 2.09 1.10 088
o 3510 39 3.82 2.3 1.27 0.93
Security 4010 43 6.00 320 225 161
44 to 47 8.67 5.80 349 275
48 15.96 9.58 6.38 3.69
BURGLAR ALARM EQUIPMENT. Free cata- AT SILVS'(‘)SPLAT%DZOCOPPEZRSGWIRE L
logue. C.W.A.S. . N 0 . . d 119
- ;gen -~ Mon-SSa%td 0274-308920, showrooms TINNED COPPER WIRE
’ g 1410 30 397 24 139 094
Fluxcore
Solder 5.90 325 1.82 054
Prices include P&P VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire.
Alarm Systems Dealer enculiniplate

FREE COMPREHENSIVE CATALOGUE! BARGAIN PRICE electronic and computer compo-
@ LOWEST DISCOUNT PRICES nems,lZX Spcctru:jn al;ljd calssettc haccessolges,E l(f)w
@ HIG T cost electronic goods — digital watches etc. SAE for
® F;?Eféfglyaoé‘gl;gvycf&%?MENT detailed price lists. NESS MICRO SYSTEMS, 100

Drakies Avenue, Inverness, IV2 3SD.
@ FULLY ILLUSTRATED
@ MIICROCHIP CIRCUITRY
@ QUICK DESPATCH SERVICE
@ FULL INSTRUCTIONS
SENO SAE OR PHONE

C-TEC SECURITY, Dept EE,
60 Market St, Wigan WN1 1HX.
Telephone (0942) 42444

LEARN

ELECTRONICS WITHOUT
SOLDER

Build electronic
circuits without solder
on a Roden S-Dec.
This has built-in

P

AERIAL BOOSTERS
Next to the set fitting

B45H /G-UHF TV, gain about 20dbs, Tunable over the complete
UHF TV band. PRICE £8.70.
Bil-VHF/FM RADIO, gain about 14dbs, when on the off
position connects the aerial direct to the radio. £7.70.
All Boosters we make work off a PP3/006p/6F22 type battery
or 8v to 18v DC. P&P 30p PER ORDER.
ELECTRONIC MAILORDER LTD, 62 Bridge St. Ramsbottom,

Lancs BLO 9AG. Tel {070682) 3036
Access/Visa Cards Welcome SAE Leaflets

F l contacts and holes into

which you plug your components.
or Sa e Suitable for all ages. Can be used
time after time. Ideal gift for

OPTICAL FIBRES for use in communications, elec- students or experimenters.
trical isolation, remote sensing, illumination, etc. Full instructions and 2 circuit
Introductory package contains five sample lengths of diagrams with each S-Dec.
Silica, glass and plastic fibres totailing ten metres plus Send cheque or P.0. to:-

a forty page firbre optics guide with theory, uses, :"’;‘J’%“‘&F:’EE 4 <
practical circuits, etc. Send £595 to Quantum Jump Northants. NN11 40" A inciuding! pielp
Ltd., 98 Queens Drive, Mossley Hill, Liverpool, L18.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Everyday Electronics for
Insertions. | enclose Cheque/P.0 for £

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

NAME ...................
ADDRESS ................

Company registered in England. Registered No. 53626.

Registered Office: King’s Reach Tower, Stamford Street, London SE1 9LS. 11/83

EVERYDAY ELECTRONICS

Classified Advertisement Dept., Room 2612,
seseccrsa-ssessss King's Reach Tower, Stamford Street, London SE1 9LS
Telephone 01-261 5942
Rate:
treree e 33p per word, minimum 12 words. Box No. 60p extra.
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Courses

CONQU!ER THE CHIP—master modern electronics
the practical way by seeing and doing in your own

home. Write for your free colour brochure now to
BRITISH NATIONAL RADIO & ELECTRON-
1CS SCHOOL, Dept C3, Reading, Berks RG1 1BR.

Service Sheets

BELL’S TELEVISION SERVICE for service sheets
on Radio, TV etc. £1.25 plus SAE. Service Manuals
on Colour TV and Video Recorders, prices on
request. SAE with enquiries to: BTS, 190 King’s
Road, Harrogate, N. Yorkshire. Tel: 0423 55885.

Et\éery_criay Electronics a}?d 'Céomputer Projects and crossed “Lloyds Bank
-td" Treasury notes should always be sent registered post Advertise- | COMPLETE FULL-SZESETS ANY PUBLISHED
;_nents, ttogether with remittance, should be sent to the Classified Adver- ::rvicz;{ﬁf;’.ez ,,f‘ Isae, eggept C'ws/Music Centres
isement Department, Everyday Electronics and Computer Projects, Room | fom£3 & lsac. Manuals from 1930 to latest. Quota,
2612, IPC Magazines Limited, King's Reach Tower, Stamford jSt, London | pubik TR e

publications for lsae. Repair data/circs almost any
SE1 9LS. (Telephone 01-261 5942). named TV/VCR £8.50 by rewrn. TISEE, 76
Church Street, Larkhall, Lanarks, ML9 1HE, Phone
(0698) 883334.

BUY NOW WHILE STOCKS LAST!

1
BUY NOW WHILE STOCKS LAST! JEE DISTRIBUTION LTD.
MULTI-METER U4324 a.c. Voltage: 36, 15, 60, 150, 300, 600, 900; = i
A de. intensity mie: 0.6, 05, 6, 60, 605, 3000; 2.1mm - 17p ea. 43 Strathville Road BS9000 & CECC Approved 267 Hanworth !luad
including ac. intensity m/a: 03, 3, 30, 300, 3000; 2.5mm - 17p ea. London SW18 40X HOBBY KITS Hounslow, Middx.
£12 var,p/F G resiswnce: 02, 5, 5, 500, 5000, kOnm; O Chassis Sockess Tel: Sales 01-870 0075 EX VAT Tel: 01-570 6502
Complete with recharge- g.e. level dB: —10 10 +12. 21 - 20p ea.
able batteries 25- 20p ea. .
TRANSFORMERS ERs £p
Br'i’lii.h madestransfgrmerscal very an;aclivte‘grice:. 0 SsEDAuKNE[l)tS K2 BABYPHONE 730 K3 STERED PREAMPLIFIER:
- rimary Secondary Current + + 100+ K3 STABILIZED POWER TONE & VOLUME CONTROL 1344
240v: 45-045v 400m/a S0p 45p 3Sp 15p Each SUPPLY 138 g DIGITAL THERMOMETER %20
f 240v: 6-0-6v 100m/a 58p 52p 43p8 ohms; 03 wat; K4 STEREQ PREAMPLIFIER 997
t IPnsrage?gof;;:cking 4577?:;3"5!0?32;2:?16065')10 [‘6‘(;;5 4,357 25 in. Oiameter e i e ¢ Kt0 SPEED REGULATOR 940
e .60 per 10, £4.50 per
JACK CHASSIS ADAPTORS JUST ARRIVED! 2 x 10W 1365 NI %VT:'\:'E;T:LNSMIWEH 145
SOCKETS Each 10 100 3.5mm Mono Plg. 635mm Stereo Socket  45p ea, ¥ K6 STEREQ AMPLIFIER y
Mano, two pin 14p £120 £10  3.5mm Ster. Plg. 6.35mm Stereo Socket  50p ea K13 SINGLE CHANNEL TRANSMITTER ~ 9.40
Mano, four pin 20p £175 £15  635mm Ster. Plg. 2x635mm Ster. Skis. £1.00 ea. 2 x 40w 2415 14 SINGLE CHANNEL RECEIVER 1523
Stereo, six pin 30p £250 £20 3.5mm Ster. Plg. 2x3.5mm Ster. Scks. £1.00 ea. K? STEREOQ PREAMPLIFIER 007 COMPACT TRANSMITTER 1008
Send now for our latest catalogue, 35p plus 30p P+P. Over 72 pages packed with complete range WITH PUSH BUTTONS 1239
of components. Includes Special Offer list, order form and pre-pald envelope. Please add 15% VAT SOS GAS COMPACT GAS OETECTOR 2415
: to the above prices. All orders despatched by return of mail E! CALL OR PHONE FOR A WIDER
MARCO TRADING, DEPT. EEl1l, E
THE MALTINGS, HIGH STREET, WEM, SHROPSHIRE, SY4 SEN. Tel: (0939) 3276£‘ RANGE OF ELECTRONIC COMPONENTS

MAIL ORDER
ADVERTISING

British Code of Advertising Practice

Advertisements in this publication are required to conform to
the British Code of Advertising Practice. In respect of mail order
advertisements where money is paid in advance, the code
requires advertisers to fulfil orders within 28 days, unless a
longer delivery period is stated. Where goods are returned
undamaged within seven days, the purchaser's money must
be refunded. Please retain proof of postage/despatch, as this
may be needed.

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this
magazine and pay by post in advance of delivery, EVERYDAY
ELECTRONICS will consider you for compensation if the
Advertiser should become insolvent or bankrupt, provided:

k N-DEV
(1) You have not received the goods or had your money SEW“:‘NGV“‘H] coNSTRumln

returned; and . A
(2) You write to the Publisher of EVERYDAY ELECTRONICS if you have tro uble unde rstand ;2 gms \F,)V per
circuits and protection arrange ;

summarising the situation not earlier than 28 days from the r s, wart
day you sent your order and not later than two months to know about flywheel line fyom' £
deeply interested in all things fr '

from that day. |
: tors to satellite TV receiving

enera )
igrcr;migques—wen, have we got the mag

azine for you. _
ue special-
would you say to @ unigu
Y:thar:wagazine which offers guu|ja&<r:§mé<;
enthusiasts  as well as eeTV e
technicians on all aspects Ofews e
video, including servicing, N

Please do not wait until the last moment to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as possible after
the Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine not, for

example payment made in response to catalogues etc, deVek)pments?.,,
received as a result of answering such advertisements. it's well worth ac|oser|00k‘.
Classified advertisements are excluded. Get your copy today |
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GROUP P.A. DISCO
AMPLIFIERS post £2
150 watt Qutput, 4 inpul Mixer pre-amp. IMustrated . ... . ...
150 watt Qutpul, Slave 500 mv. Input 3 Speaker Qutputs

150+ 150w Stereo, 300w Mono Slave 500 mv. Iaputs .....

150w P.A. Vocal, 8 inputs. High/Low Mixer Echo Socket

100 wail Valve Model, 4 inputs, 5§ Qutpuis. Heavy duty
60 watt Valve Model. 4 inputs. Low imp and 100v line outpul i
60 watt Mobile 240v AC + 12v DC. 4-8-16 ohm +100v line ...

BAKER LOUDSPEAKERS Post £2 each
Make Model Size Watts  Ohms Price
Baker Hi-Fi Major 12in 30 4/8/16 £16.00
Baker Hi-Fi Superb 12in 30 8/16 £26.00
Baker P.A. Group 45 12in 45 4/8/16 £16,00
Baker Hi-fi Auditoriuin 12in 45 8/16 £24.00
Baker Hi-Fi Auditorium i5in 60 8/16 £37.00
Baker P.A. DG7S 12in 75 4/8/16 £20.00
Baker P.A.  Group 100 12in 100 8/16 £26.00
Baker P.A. Disco 100 12in 100 8/16 £26.00
Baker P.A.  Group 100 15in 100 8/16 £35.00
Baker P.A,  Disco 100 15in 100 8/16 £35.00
BAKER DISCO Carriage £30

150 Watts twin turntables, twin speakers, headphones. microphones.
stide controls. Complete £300, 300W system £3.99

DRILL SPEED CONTROLLER LIGHT DIMMER KIT.
Easy 1o build kil. Control up to 800 waits AC mains with plastic case
4 % 3 x I}in. £5 less case £4.

STEREOQ PRE-AMP KIT. Al parts to build this pre-amp. 3 inpuls for
high, medium or low gain per channel. with volume control and P.C.
Board. Can be ganged to make multi-way stereo mixers. £3.50. Post 65p.

RCS SOUND TO LIGHT CONTROL KIT
Printed circuit. Cabinet. Mains ransformer. 3 channels 1.000 watis
each. Will operate from P.A. or Hi-Fi. £19. Post £1
OR READY BUILT IN CABINET £27.

200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco Lights.
Edison Screw 78p each or 6 for £4 or 12 for £7.50. Post £1.50 per six.

MAINS TRANSFORMERS Primary 240V A.C. Post
25040-250V 80mA. 6:3V 3 SA 1A 2 .£6.00 £2
3500-350V 250A. 63V 6 Amp C.T. . aon .£12.00 £2
220V 25ma. 6V | A £2. 220V 45ma. 6V 2A 5 L. B0 £
250V 60ma 63V 2A ... .. £4.75 £I
General purpose tapped outputs voltages available,

2 amps 3,4.5.6,8.9.10.12,15.18.25 and 30V s . £6.00 £2
1 amp 6,8.10,12.1 6.18.20,24.30.36,40.48.60 .. .£6.00 £2
2 amp 6.8.10.12.16.18.20.24.30.36.40.48.60 .£10.50 £2
3 amp 6.8.10.12.16.18.20.24.30.36.40.48.60 . £12.50 £2
5 amp 6.8.10.12.16.18.20,24.30.36.40.48,60 .. L£16.00 £2
58-10-16V ia L300 £1 120-12V2a.........£4.50 {f]
6V ija 5 ..£2.00 £} 150-15V 24 .£4.50 £]
606V lia L......£3.50 £1 20V la o (5400 £1
9V 250ma ... ..£1.50 £1 20V 3a og (E4.50 £)
9V 3aj . . .. ....£400 £I 200-20Via......... £4.50 £)
9049V Soma ........£1.50 £1 204060V Ia.. .. ... £4.50 £2
100-10V 2a . (£4.00 £1  2540-25V2a .. .£4.50 £2
10-3040 2a . ....E4.50 £1 28V laTwicc ... ...£6.00 £2
12V 100ma ... £SO £F 30V da ... £4.50 £1
12V 750ma .....£2.50 £1 30V Sa . (E5.50 £2
12V3a .............B450 £1 34034Vé6a.. (£12.00 £2
12V 2a 3 £4.00 £1 35V 2a ... .. .£4.50 £]
TOROIDAL 30-0-30V 4 Amp+204-20V § Amp £10.00 £2
CHARGER TRANSFORMERS RECTIFIERS

6-12V 3a ... ....£4.00 £2 6-12V2a ....£1.00 80p
612V 4a ..£6.50 £2 6-12Vda ... .£2.00 80p

LOUDSPEAKER BARGAINS. MANY OTHERS
4 ohm. 6 x din., 7 X 4in. £2.50. 8 x Sin. 6din. £3. 64in. 20w £7.50. Bin.
£4.50. 10in. £5. 12in. £6.00. 8 ohm. 2{. 24. 2%in. £€2. 3in. § x 3in. £2.50.
8in. £4.50. 10in. £5. 16 ohm. 3in. 6 x 4in. £2.50. 8in. £4.50. 10 x 6in.
£4. 25 ohm. 3} in. 35 ohm. 3in £2.50, Many others in stock.
Covering Material Samples 32p. Wadding |Bin. wide 35p ft,

R.C.S. LOW VOLTAGE STABILIZED m
POWER PACK KITS %0-100 mA Post 75p 95
Outpul voitages availabie 6 or 7-5 or 9 or 12V dee. up 10 100mA. State
voltage required

PP BATTERY ELIMINATOR. BRITISH MADE £5
9 volt 400ma, Post £1
Stabilised, with overioad cutoul. Plastic case § x S§ X 2}, Fully
Isolaled and Smoothed.

THE "INSTAN'{" BULK TAPE ERASER

A.C. 200/240V (120V 10 order).

Ideal Computer. Recorder. Post £1 £1 0-50
Tapes. Discs. Casseutes.

HEAD DEMAGNETISER PROBE £5.00

ALUMINIUM CHASSIS 18 s.w.g. Undrilled. 4 sides. riveted corners:
6 x 4 x 2in, £1.75; 8 x 6 X 24in. £2.20; 10 x 7 x 24in. £2.75;

14 x 9 x 2in. £3.60; 16 x 6 x 2§in. £3: 12 x 3 x 2{in. £1.80;

12 x 8 x 2{in, £3.20; 16 x 10 x 2{in. £3.80.

ALl ANGLE BRACKET 6 x { x {in. 30p.

ALUMINIUM PANELS 18 s.w.g. 12 X 12in. £1.80; 14 X 9in. £1775;
6 x din. 55p; 12 x 8in. £1.30; 10 x 7in. 96p; 8 X 6in. %0p; 14 X 3in.
72p; 12 X Sin. 90p; 16 x 10in. £2.10; 16 X 6in. £1.30 up.
ALUMINIUM BOXES. MANY OTHER SIZES IN SFOCK.

4% 28 % 2in. £1.00; 3 X 2 X 1in. 80p; 6 x 4 % 2in, £1.60; 8 X 6 X 3 in.
£2.50; 12 x S x 3in. £2.75; 6 x 4 x 3in. £1.80; 10 x 7 x 3in. £3,

HIGH VOLTAGE -ELECTROLYTICS 32+32/350V .. Sop
B/450V .. ... 45p  B+8/SOOV .. £lp 32+32/500V . L£2

32/350V . 45p  B+16/450V . 75p 32+32+4132/450V ..95p

32/500V ..... 95p 16+16/350V . 75p 16+32+32/S00V ... £2

SINGLE PLAY RECORD DECKS.

Make Model Cartridge Price

BSR P170 Ceramic  £20

GARRARD  S§P25 Magnetic  £35

GARRARD = 6200  Ceramic  £22 t

GOLDRING —

G102. belt drive. magnetic £30

AUTOCHANGERS 240 VOLT Large Turntables
Budget Ceramic  £16 240 volt AC.

BSR Delux  Ceramic £18

BSR Cl42  Magnei 520 POSUE2

PANEL METERS 50 Mic Amp 100UA S00MA 1MA 5MA 50MA

100MA S0OMA. 1 AMP. 2AMP, 25 Voit, VU 2§x2x 1{ins. Price £4.50.

Mini Multi tester £7.50. Delux Multi tester £19.50.

RADIO COMPONENT SPECIALISTS

Dept 4, 337, WHITEHORSE ROAD, CROYDO
SURREY, UK. TEL: 01-684 1665
Post 65p Mini Callers Wel

Closed Wed. Same day despatch S
Access-Barclay-Visa. Lists 32p
PHONE YOUR ORDER —
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WIND YOUR MIND AROUND THAT SIGN

DROPIN A GROOVE AND CIRCULATE.
SOON, NOT LATE, YOU'LL FIND US
THERE. WHERE? WHY, RIGHT
DEAD-CENTRE! WHERE ELSE, PINHEAD?

iq Hw Every Thursday 40p.
m  NOONEELSE WORTH LISTENING TO.

el River Press, Andover, Hants,
13.00 per annum payable to I[PC

ing price shown on cover, and that it shall not be lent, resold, or hired



MULLARD SPEAKER KITS 80 LounsPEAKER | BK ELECTRONICS

Purposetully designed 40 watt R.M.S. and 30 iveri
watt R.M.S. 8 ohm speaker systems recently The very best in quality Pmmm Deliveries

developsd by MULLARD'S specialist tesm in and value. VAT inclusive
Belgium. Kits comprise Mullard woofer {8" or Ported tuned cabinet in hard-

5°) with foam surround and aluminium voice coil. % B 1
Mullard 3 high power domed tweeter. B.K.E. wearing black vynide with protec- prices

buitt and tested crossover based on Mullard tive corners and carry handle. Built Audio Equipment
circuit, combining low loss components! glass and tested, employing 10in British

fibre board and recessed loudspeaker terminals. 3 . i
SUPERB SOUNDS AT LOW COST. Kits supphed driver and Piezo tweeter. Spec: 80 Test Equipment
in packs complete with i s watts RMS; 8 ohms; 45Hz-20KHz bY

8° 40W system — recommended cabinet size 241 Size: 20in x 15in x 12in; Weight:

x 216 x 445mm

Price £14.90 aach + £2.00 P & P. 20 pramsts Thandar
57 30W system - recommended cabinet size Price: £49.00 each and
160 x 175 x 295mm £90 per pair

Price £13.90 aach + £1.50 P 8 P. Carriage: £5 each £7 per pair Leader
Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iran on a a "

v ol R (. HOBBY KITS. Proven designs including glass
8" system cabinet kit £8.00 each + £2.50 P & P. fibre printed circuit board and high quality
§" system cabinet kit £7.00 each + £2.00 P & P. components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi-
tive microphone. Range 100/300 metres. 57 x 46 x 14mm (9 volt
STEREO CASSETTE TAPE brica: £7.090 & v
PE(_:K I'VIODULE . DIGITAL THERMOMETER -9.9 Cto +99.9 C. LED display. Com-
omptising of a top panel and tape mechanism coupled (6 plete with sensor. 70 x 70 mm (9 volt) Price: £27.60p
d/play back d board bly. Suppli [ . ¥
SReicSlelaluniffbrnasizonislistalaton o Cabinetion 3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con-
;:)or;'soledo: o:w(\i choice. These units are brand new, ready trolled. professional pertormance. Range up to 3 miles 35 x84 x 12
Uit an lested.
Fentures: Three digit tape counter. Autostop. Six piano mm (12 volt) Price: £12.49p
type keys, record, rewind. fast forward, piay. stop and SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
efact. Automanc record levet control. Main inputs plus RECEIVER 27MHZ Range up to 500 metres. Double coded mod- [ aﬂﬁ <4

secondary inputs for stereo microphones. Input N . N
Sensitivity: 100mV to 2V. Input Impedance: 68K. ulation. Receiver output operates relay with 2amp/240 volt

T4
1

g:x::«ls le(;:t(;ua'o?zxoégnggm'&;h sfa?,‘?..fi".?.' hand contacts. Ideal for many applications. Receiver 90 x 70 x 22 mm 9/ = J .'

5 8 ! noise 9 : _—

ratio: 4548, Wow and flutter: 0.1%. Power Supply 12 volt) Price: £16.49 Transmitter 80 x 50 x 15 mm (3/12 volt) A1)

roquirements: 18V DC at 300mA. Connactions: The Price £10.28 P&P All Kits +50p. S.A.E. for complete list.

left and right hand stereo inputs and outputs are via 3 watt FM

individual scraened leads, all terminated with phono plugs T itt

ransmitter

{phono sockets provided|. Dimensions: Top panel siln BSR P256 TURNTABLE

x 11}in. Clearance required under top panel 2}in.
gupnliea :omple'm ;irhkcircduit'diag{am and connecting P256 turntable chassis ® S shaped tone arm
iagram. Attractive black and silver finish. i
Price £26.70 + £2.50 postage and packing. ® 8elt driven & Aluminum 9'3"';' 9
Supplementary parts for 18V D.C. power supply Precision calibrated counter balance ® Ann
{transformer, bridge rectifier and smoothing capacitor} skate (bias device) ® Damped cueing lever
=] ® 240 voit AC operation {Hz} @ Cut out
tempilate supplied ® Completely manual arm
LOUDSPEAKERS POWER RANGE This deck has a completely manual arm and s
designed primarily for disco and studio use
| b
;as&ssng?\‘ﬂ;l%“ a:g\g{'ESF:ee ;ggg) where all the advantages of a manual arm are
Ideal for both Hi-Fi and Disco applica- required.
tions. All units have attractive cast alu: Price £31.35 each.£2.50 P&P
gwlmur;\(ground timish) fixing escutcheons.
pecification and Prices.
15" 100 watt R.M.S. Impedance 8 ochms, POWE R AM PLI FI E R
50 0z. magnet. 2" aluminium voice coil. Res. MODU LE NEW OMP100 Mk.il POWER AMPLIFIER
Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens. MODULE Power Amplifier Module complete
9708 Price: £34.00 each + £3.00 P&P with integral heat sink. toroidal transformer
12" 100 watt R.M.S. Impedance 8 ohms. /’@ power supply and giass fibre pc.b. assembly

50 02. magnet. 2" aluminium voice coil. Res. Incorporates drive circuit to power a compatible
Freq. 25Hz. Freq Resp. 10 4 KHz. Sens. LED Vu meter. New improved specification
95dB. Price: £24.50 each + £3.00 PSP makes this amplitier ideal for PA. instrumental
8'" 50 watt R.M.S._ Impedance 8 ochms. 20 and Hi-Fi apphcations

0z. magnet. 177" aluminium voice coil. Res. \ SPECIFICATION

Freq. 40Hz Freq. Resp to 6 KHz Sens. Output Power:— 110 watts R.M.S.

92dB. Black Cone. Price: £9.50 each. Also = Loads:— Open and short circuit proof 4/16

available with black protective gnile Price > ohms.
£9.99 each. P&P £1.50 Frequency Response:— 15Hz - 30KHz -3dB.
T.H.D.:— 0.01%.

12" 85 watt R.M.S. MCKENZIE C1285GP (LEAD GUITAR. KEYBOARD, DISCO) 2” S.N.R. {Unwelghted):— -118dB +35dB
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq. New model S;an.slt.lvlty to S’ o .t t— 500 ;/@ 10K
Resp. to 6.5KHz, Sens, 98dB. Price: £23.00 + £3 carmiage o Size:— 360 x \'!53;72umprrl: Price —'231 99 +
12" 85 watt R.M.S. McKENZIE C1285TC (P.A.. DISCO) 2" aluminium voice coil. Twin Improved specification £2.00 PP, vy Meter P ee o
cone. 8 ohm. imp.. Res. Freq. 45HZ.. Freq. Resp. to 14KHz. Price £23 + £3 carriage. : 'u Meter Pnce:— £7.00 + 50p P&P
15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice coil.

Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + £4 MOSFET VERSIONS AVAILABLE UP 7O 300W R.MS.

carriage.
i H(?M E PROTECTION SYSTEM
etter to be *‘Alarmed' then terrified.
PIEZO ELECTRIC TWEETERS MOTOROLA Thandar's famous ‘Minder’ Bt:rlgllar Alarm System.
Join the Piezo revolution. The low dynamic mass (nn voice coil) of a Superior microwave principle. Supplied as three units,

Piezo tweeter produces an improved transient response with a lower &m"&?ﬁts"ﬂ;’ interconnection cable. FULLY
= .
distortion level than ordinary dynamic tweeters. As a crassover is not Control Unit — Houses microwave radar unit. range

required these units can be added to existing speaker systems of up up to 15 metres adjustable by sensitivity control
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS Three position, key operated vac-):a swilch — off — test
SUPPLIED WITH EACH TWEETER. armed. 30 second exit and entry delay
TYPE ‘A’ (KSN2036A1 3 round with protective '1'6‘1%%'0:"55:" Electronic swept freq. siren
wire mesh. ideal for bookshelf and medium Outdoor Alarm — Electronic swept freq. siren. 98dB
sized Hi-fi speakers. Price £4.29 each. output. Housed in a tamper-proof heavy duty metal

TYPE ‘B’ (KSN1005A) 3", super horn For case.
general purpose speakers. disco and P A Both the control unit and outdoor alarm contain re-

chargeable batteries which provide full protection
systems etc. Price £4.99 each. during mains failure. Power requirement 200/260 Voit
TYPE 'C’ (KSNB016A}2" - 5 wide dispersion AC 50/60Hz. Expandable with door sensors, panic
horn For quality Hi-fi systems and qualty buttons etc. Complete with instructions
discos etc. Price £5.99 each. SAVE £128 Usuilprice £22885
TYPE ‘D' (KSN1025A) 2" - 6 wide dispersion BKE’s PRICE &p L4
horn. Upper frequency response retained AR e Eggp pE M'stsD’SCO
extending down to mid range (2KHz). Suntable OMP PRO MIX Mo
for high quality Hi-fi systems and qualty MONO
discos. Price £7.99 each. L C Ei

TYPE ‘E' (KSN1038A) 3% horn tweeter with
TYPE ‘D" attractuve silver tinish tri Suitable for Hi-fi
monitor systems etc. Price £4.99 each.

TYPE 'F’ {(KSN1057A) Cased version of type 4 Y
Free standing satelite tweeter Perfect
“ N add on tweeter for convenuonal loudspeaker = — =
systems. Price £10.75 sach
\I P&P 20p ea. {or SAE for Piezo leafiets). ‘

%) B.K. ELECTRONIC
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX, SS2 6TR

# SAE for current lists. « Official orders welcome. & All prices include VAT. & Sales Counter. &
% Allitems packed where applicable in special energy absorbing PU foam. # Please phone 0702 527572 «




- THENEW MAPLIN
CATALOGUE FOR 84!

NOW WITH PRICES
ON THE PAGE

More data, more circuits, more
pictures, in the brand new 480 page Maplin
catalogue. Take a look at the completely
revised Semiconductor section or the new
Heathkit section with descriptions and
pictures of dozens of kits and educational
products from digital clocks to 16-bit business
computers. The much expanded computer
section itself, gives details of hundreds of
pieces of software for Atari, BBC, Commodor
64, Dragon, Spectrum and VIC20. In
addition to all this you’ll find hundreds of
fascinating new items spread through the rest
of the catalogue.

As always, the Maplin catalogue is
tremendous value for money and now has
prices on the page!

Pick up a copy at any branch of
W.H .Smith or in one of our shops for just
£1.35 or send £1.65 including postage to our
Rayleigh address. On sale from 1st Nov 1983.

" PROJECTS FOR THE HOME cnmsmu(:'ron

Choose from our huge
range of value- for-
money projects. Projects
like our Modem, Mosfet
Stereo Amplifier, Home
Security System, Fre-
quency Counter and

Home Computer add-
on kits. Full construction details in our Project Books and bncf

Opening on 1st November 1983, our new
south coast store is at 46—48 Bevois Valley

specifications in our new catalogue. Dozens of fascinating new Road, Southampton (Tel: 0703 25831). You
projects coming soon including a Keyboard for the ZX will find our full range of components, RY
Spcctrum with electronics to make all shifts, single- key projects and computers on sale. We are within @ ™
operations. Full details in Project Book 9 on sale 11th November easy reach of the city centre with good parking 3j

1983. Order As XAO09K. Price 70p. close by. Call in and see us soon.

Post this coupon now for your copy of the 1984 catalogue. I I. ELECTRONIC
Price £1.35 + 30p post and packing. If you live outside the “ n SUPPLIES LTD

I U.K. send £2.20 or 11 International Reply Coupons. I
Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend
I I (0702) 552911 @ Shops at: 159-161 King Street, Hammersmith,
. London W6. Tel: 01—-748-0926 @ 8 Oxford Road, Manchester.
I NAME ..ot I Tel: 061—-236-0281 @ Lynton Square, Perry Barr, Birmingham.
' Tel: 021-356—7292 @ 282284 London Road, Westcliff—on—Sea
i

I enclose £1.65.

Essex. Tel: 0702 554000 @ *46-48 Bevois Valley Road,

Southampton. Tel: 0703 25831.

*Opens 1st November 1983. All shops closed Mondays.
_ EE11/83 All prices include VAT and carriage. Please add 50p handlg\g

...................................................................................... charge to Orders under Es total Value (except catalogue).
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