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Star sounds « «
Star quality « «

" Free 9
SECURICOR
DELIVERY
on all orders over
£100 (UK mainland |
only) Addjust£2.50
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orders
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The kit is well within the
scope of the first time
builder — buy it, build it
— play it You will know
you have made the
choice.

Complete kit £165.00 + VAT

DJ90 Stereo Mixer — this is a really
versatile new mixer that enables the
constructor DJ to produce a profes-
sional performance every time. There
are two stereo inputs for magnetic cart-
ridges, a stereo auxitiary input and mike
input. Other ‘plus’ features are auto-
panning for tast or slow slider controls,
multi-mixing, ducking, interrupt, input
modulation, in short everything . . . the
whole works — AND — under £100 complete! Complete kit £97.50 + VAT

SALES
z COUNTER

Collect your order
from the factory.
Open 9-12/1-4.30
Mon-Thurs. Easy
parking, no
waiting

This versatile modular mixer, featured as a constructional article in Practical Electronics
can be built up to a maximum of 24 inputs, 4 outputs and an auxiliary channel. Each input
channel has Mic and Line inputs, variable gain, bass and treble controls and a para-
metric middle frequency equalizer. There are send and return jacks, auxiliary, pan and
fader controls and output and group switching. The output channels have PPM displays
and record and studio outputs. The auxiliary channel also has a PPM display and there is
a headphone monitor jack and a built-in talk-back microphone. The mixer modules plug
into base units each of whichtakes upto 6 channels. To eliminate hum, the power supply
is in a separate cabinet.

KIT PRICES

£19.90
£18.50
£22.50

Free Soldering
Practise Kit on
request with your

Base unit and wooden front  £27.50
Pair of matiogany end cheeks £12.50
Power Supply and cabinet £19.50

Input channel
Output channel
Auxiliary channel

Blank Panel £3.00 tirst kit — useful
All prices are VAT exclusive tips, well
illustrated.

TRANSCENDENT POLYSYNTH — A four octave poly-
phonic synthesiser with outstanding design characteristics
and versatility and performance to match.

Star features

TRANSCENDENT 2000 — Although only
a 3 octave keyboard the ‘2000’ features

the same design ingenuity, careful
engineering and quality com-
ponents of its larger brethren.
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LATEST
ADVANCES IN

ROBOTICS
SEE INSIDE
BACK COVER

Digital Delay Line — With its ability to give
delay times from 1.6 mSecs to up to 1.6
secs. Many powerful effects including
phasing, flangine, A.D.T., chorus, echo &

DINTAL DELAY LINE

vibrato are obtained. The basic kit is ex-
tended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB.
Compare with units costing over £1,000!

Complete kit (400 mS delay)
£130 + VAT

Parts for extra 400 mS delay
£9.50 + VAT

MPA 200 — is a low price,
high power 100W amplifier.
its smart styling, profes-
sional appearance and per-
formance, make it one of our
most popular designs. With
adaptable inputs the mixer
accepts a varnety of sources
yet straightforward con-
struction makes it 1deal for

the first time builder. Complete kit £49.90 + VAT
Chromatheque 5000 — a 5 channel lighting
system powerful enough for professional discos
yet controllable for home-eifects. Sound to light,
strobe to music level. random or sequential
effects — each channel can handle up to 500W
yet minimal wiring is needed with our unigue
single board design. Complete kit £49.50 + VAT
ET1 VOCODER — 14 channels,
eachwithindependent levelcon-
trol, for maximum versatility and
intettigibility; Two input amplifiers
— for speech/excitation — each
with level contro! and tone control

Complete kit £275.00 plus VAT (single voice)
Extra voice (up to three-more) £42.00 plus VAT

Component
packs for most
kits are available
See our great free
catalogue, full
details of all
our range

The Vocoder is a powerful yet flexible
machine that is interesting to build and
thanks to our easy to follow construction
manual, is within the capability of most enthu-
siasts. Complete kit £175.00 + VAT

SP2 200 twice the power with two of the reliable,

durable and economic amps from the MPA 200, fed by
separate power supplies from a common toroidal trans-
former. Superb finish and quality components throughout —
up 1o (even over) the standard of high prices factory-built units!
Complete kit £64.90 + VAT

¥ ¥ ]
WORLD
LEADERS
¥ IN
ELECTRONIC
KIT DESIGN
AND SUPPLY

PORTWAY INDUSTRIAL ESTATE

PENANDOVER, HANTS SA10 3NM. =
ORDER BY PHONE (0264) 64455 ——
Simply request your chosen kit and quote your Access
or Barclaycard Number.
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5 PANEL RELAYS o v
va Bowd el IDC come 1 METE! YOLE ,
e ROBOARD 0 1in DIP Board 25 s Forval 80 SINGLE & 15V BC. 10VE
?WITCNES %gmsw 6 way 100p; veRo ctad plain | yero Strip hasd ':_u,-_ b4 Eiéu | 0xe8x38mm AL81 2068 “C“*vtoc o 250V AC
e ppge o e e b R el Tk
| iR LT wim SEE o T M
ROTARY SWITCHES: 34«65 1 sop |29 - Wllp - : RLEI100 530 Cod, 8V DC
MIN Stop type) x 17 . 989 | S.Dec way W0p | 240p 0-5mA !
i, 8 IS S, 2 B IR TEm BRI o 11 20mm on, 130 0
0! 4.way, of 100 ping =
SPOT “Tiared” uoth | ROTARY: Maos o7 3500 4 Ara Shoracecuns: 1800 | Gupap5s2 1o ey D e 2o ] o-tooma ALB114 7400 Coil, 24V DC 122V 1o
4 1089 | on/ott Pin insertion tool  188p 60 way 5 = 2% §'ﬂ°’"‘ 3V 20
ways ) . ALO ETCH z
LI R RY: (Mak-a-switch) RO WIRING RESIST PEN -2A AMPHENOL
0D} carire o 88p | ROTAR Y oich. Shofting 05 | TR ot W | Puamenso 100 EURO CONNECTORM.{ ) N ey 36 Wy aoler
BPB 3 positione ® | Rmely has edivett i o v ® ' o e s Ae | o300y ac Comtronica Pavale 3eWarioC a8
onfanian, 188p | imax. 8 pole/12 way + DP switch). ———————— |  uirnasome Pins  Pine “VU"  43pesch | Centronica36 Way IDC Female 520p
3poisZway 2089 pamm ogly FERRIC CHLORIDE TRANSDUCER DIN41617 R - v,
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8 i n .
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mo ) 1 . TORS
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RRCER e DEESEA. . B e TE | HiDeS SRS aoE S 8| e -
k C.0. 1 oA wey ),
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BB RIS R e HHIE OB asn s cesp | A | Qo Socker. Londs, Eores,
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4008 80 131 4553 28 “ camiage, plus sil the rue -
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* FAST RELIABLE SERVICE *
* VERY COMPETITIVE *

input. With info £25 each. Carr £7. Matching ACSII
coded Ouen% Keyboard with Numeric Ke;za and
27 Funcnon eys £25 each P&P£5 The Pair £40.

Carr
|2"MONITOH Cased Non Standard in !qgul an
7 With

Quefty Keyboard\mth Numeric Pad and 24 Funcnon

Keys. SSS tha P‘Ir Carr €7,

POWER T, 240V Inpul Qutputs +5V/15A;
+24V/1.! SA 24V /3A. £12 each.

INSTRUMENT CASE slandard 19" width x 16"

depth x 10” mgh £5 each. Carr£7

FLOPPYDlSKDRNEB byMEMOREX Connection

.} details. €85 sach P&P

{[CREED 75 TELEPRlNTER Very good con:

9" MONITOR in attractive case. Non Standard|

‘ dition. £25 each. Carriage £7.

I ELECT HOLY‘I'IC CAPACH’OR 15,000 mfd 25V.
i 20p ea. 10 off
SLOTTED OPTO SWITCN with data 50p. 10 oft

' £4,

' INFRA RED QUARTZ LAMP 230V 620 Watts.
Size 13% x %" dia £1.50 ea. 10 oft £10.
FERRANT! PHOTOCELL type MS15 — 50p ea.

10 off £4
' AMPUFIER BOARD complete wth heat sink & 2
! output transistors type 2N5293. 12/24V Input At
" least 5 Watt output. Circuit supplied £
VARIAC 2 amp. Ex-eq. Good condmon :12 ea.
LED‘;ype TIL209 Red with holder — 8p ea. 10

off 7
1c. SOCKETISpm-—apea 1000ﬂ£e.

:ug'rio"n izv*c'x: mn"?umq’w ft
e x 43" "
shaft. New sach PBP £3.
DC MOTOR 6-12 Voits. Mechanical Constant
Control 1 " dis. £1,each.
2v with pulley & semi-conductor
control.

£1 sach.

US MOTOR 2 Phase 9 volt AC. 375
RPM. Goodmnlnndssowm capacitor.
Suitable for Robitics/Plotters etc. £1 each.

OTHER SVNCHIONOUSI!TEPPING MO‘I’ORS
AVAILABLE. PLEASE EN

GEAREO MOTOR 120V 50HZ. 4 Wan 1 vpm 2" dia
x 17" desp. £1.50 esch,
FANS 4}”, 115V New, fA.50 each.

CENTAUR
uumnnsvay' unused, £3 each PEP £2.
TRANSFORMERS — Al brand new, sit 240 voits

Input.
Soc 25.6V 2.5A. Size 3,
COGHSWAGO\MI
12V 100MA 50p sach.
R 120 Volt input. Sec 10-0-10V 1A

7p each
Sub Min mmuen 0 120»240V input. Sec
12-0-12V 4VA Tip each 10 off £8

MEII 0-115-230V input.

TRANSFOR
Sec 13.5-0-13.6V SVA. £1.50 each 10 off £12
TORO ER 0-120-240V input.
Sec 0- 1zv 0-12V 10VA per winding. Encapsulated.
£4 sach. 10 of . £35.

x 2§ x 2}". £2.50 each.
each. Sec 6V 1.66A £1.50

oft £1.90,

AAPID :;s&mez CAPACITOR 8 mfd 4KV 5
TELEPHONES. 706 sty black, bus, green, orey.
£5.50 each. 10 off £45.

Di . 746 style black or

£4 sach. 10 off £30.
grey £7.50 each. PEP £2 each. 4-10 units £7. Over

by arangements.
TOKIN NOISE FILTER VG215FU. 250VAC 15A
50/60HZ. With fixing bracket. New £2 each.

VquEcIER Scaled 0-5, size ‘I} x 7/8" 50p eech

1.T.T. LOUD SPEAKER. 3 }" dia. H)ohmOZWm
New. each. 10 off £8.50.
EM.T. ABLE.Ov-nlldn Smm, 10ppormun.
100 metre P E4.

rum £7.60
Muiti Colouv RlBlON CABLE 10 way, 50p per
metre, 10 metres £4, Itlnwayﬁppﬂmun 10

£8, 100 metres £40.
ILLUMINATED ROCKER SWI'I':CH. 2 pole 250V 8
, £3 each. PBP

£2.

PCB KEYBOARD PAD. 19 push contacts, 0-9; A-F
pius 3 optional, £1.50 each. 10 off £12.
KEYBOARD PAD. 12 Aima Reed Switches, push
to make, 0-9; *; & Blank, size 3 x 2§ x 2" high, £4
each. 10 off £15. POP £3.

1+ 1%. Brand new, 75p each 10 off
SUIDER 'OTENTIOMETEI. Twin Gmg 200K or

2M, 36p ssch Y0
PANEL M?UN‘I’ING FUSE HOLDER for 1 }” fuse,

each,
BELLING LEE FUSE
HOLDER for 1 1 fuse, 150 each. 10 off £1.
ILE.C. MAINS LEAD. 2 metre length, heavy duty,

each, 10 off £5.
4 RE CURLVWIRE extending to 2 metres, 20p

oft £1.80.
MICIOPHONEIEARHECE INSERTS. Brand
new. 750 sach. 10 off £8.
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Smm red
3mm green
Smm green
3mm yeliow
Smm yellow
retangular
stackable
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LM337T Ady/1A
LM723CN &gy

79L15

Electrolytic, radial

Price V-luc/Voﬁ- Pri
220uF 125
470uF/25

1000uf /25

220F/16
47uF/16
100uF/16
220uF/16
470ums b
1000uF/1
32000F19

Vatue/Volts

2
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s32835 gus 588
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28
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6.8uF/25
10uF/16

15uF/16
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D

18pF to 47000 Sp esch.
(Ceramic disc 83V: 10N, 22N.47N 4p esch.

$835858888

I 4%1! & film E 24 senies 5% iolerance 10 ohmsto 1M 1p esch. 40p/100

oM Carbontim E 12 senes St toterance 100hmsto 1M 2peach, 1403100
one value

'aW Metat 1:1im £24 series 1% tolerance 10 ohms lo tM 4peach. 250p/100
one vaiue

$5856
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OIOERING All components top quaiif
orders below tS
weomn lrm I
o Comtaci
um SAE for mu pn:- list.

and tull spec. Plesse add 40p
nd VAT to total. Government orders

lectronics. A“ orders despatched same day. Send

vsagyeessaves (RESEEEE

<t =
Zo 0B O0BIN~OBBRNPR BN <O~

cP|o1

$368

IN5407/8
6A/100V

RS

6A/600V

COMTECH
ELECTRONICS

MICROSYNTH

2% Octave Music Synthesizer with two Oscil

ing the full range of Synth. Music & effects.

PERCUSSION
MICROSYNTH

TwoChanneltouch Sensative unitptus
variable angle LF.O., phaser, internal
and external triggering.

FULL KITg121

COMPONENT PACKS
CP2 10BC182 8 10BC212 Transistors
CP3 10 BC549 & 10 BC559 Transistors.
CP7 100 1N914 switching diodes 100V
CP8 100 1N916 switch
P9 30 1N40O.

CP|7 4 LF351 JFET

P29 25 Smm Red Leds with chps
CP30 25 3mm Red Leds with chips.

lators, two Sub-Octs, Switched Routing and
Thumbwheel A comprehensive instrument offer-

FULL KIT £137 Also available in 3 parts.

FREE!
WITH ALL
ORDERS
OVER £6
DUAL
TIMER IC
NE556

diodes 100V
2 147100V rectihers.
oe 1N4 148 swictung diodes
0 mixed electroiylic Capacitors
Op Amps low noise) non

yristors

MAIL ORDERS

205 STURDEE ROAD
LEICESTER LE2 gFY
Telephone {05331 779578

PROGRAMMABLE
BACKING TRIO

BAND-BOX

THREE PIECE BACKING BAND
Generates the sounds of three instrumentalists
o back Soloists

DRUMS + BASS + KEYBOARDS
Over 3,000 chord changes (60 scores) on 132 dif-
ferent chords - extendable to 200 scores. Master
Rhythm also-required.

FULL KIT £235 EXTENSION £82

tion of Piano Key Inertia.

EXECUTI{VE TELEPHONE-PUSH BUT-
TON. Functions include 10 number
memory; repeat dialing; internal Mic-
rophone & Speaker and separate handset
etc. Will connect direct to British Telecom
'S’is;gT BRAND NEW. ONLY £25 ea.

PUSH BUTTON TELEPHONES for Inter-
nal Systems. BRAND NEW. P&P £2 ea.
748 le Two_Tone Grey £8 each.
KRONE type FeTAp 731. Beige. £6 ea.

72 NOTE
The above may

Quantity discount — Please Enquire

Minimum Order of Goods £3. Minimum P8
£1.60. VAT.H“ MWD’.‘M‘OTOTALOF
BOODS & PACKAGING.

and test equipment
8.A.E. or teleph for Hets.

esmm STEWART o READING

——

110 WYKEHAM ROAD, READING, BERKS. RGOS 1PL
Tol: (0734 60041

Caillers welcome 9 am-5.30 pm Monday to Saturday inclusive

88/72 NOTE PIANOS
SPECIALISTS SINCE 1972

Using Patented electronic technique to give advanced simuia-

COMPONENT KITS
including Keyboard
NOTE £2

chased in four parts.

DOMESTIC KITS

inc. Cabinet, P.A, &Spkr Twenty-Four Rhythm programm-

88 NOTE £442 | able Drum Machine with twelve

72 NOTE €398 | instruments. Eight sections are ex-

tended to 24/32 geasures for two
bar programming. Sequence opera-

§IACSb|Eneltn&oStt’aEm!j- tion and instrument tone adjust.

72 NOTE £383 COMPLETE KIT £7

STRING ENSEMBLE £198.50

ROTOR-CHORUS £98.00

ALL_PRICES INC VAT, CARR, & TELEPHONE ADVICE

SAE for full Specs & MANF. PRICES. VISA-ACCESS SQUARE FRONT KEYBOARDS
88 NOTE £60 49 NOTE £29

73 NOTE £19

£234
also be pur-

MASTER

RHYTHM
PROGRAMMABLE DRUMS

O £50 NOTE
KEYSWITCH ITEMS ALSO AVAIL-
ABLE
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MAKE YOUR
OWN PCBS. &
FRONT PANELS

— e

ORI SRS S aeirin

-~

PHOTO RESISTKIT (Ref: HB2)
Complete kit containing artwork PCB, and all necessary

processmatatials NORMAL REC. PRICE £24.60

UV EXPOSURE UNIT (Ref: uv1)

Perfectresults everytime. Kitcontains: Lamp, Hoider &
Shade together with full instructions for DIY Unit which
offers PCB, Precision- Photo, Label & Panel manufacture

NORMAL REC. PRICE £27.60

UV EXPOSURE UNIT AND ARTBOX (Ref: uv2)
A portable ready made unit containing two 8 watt UV tubes
giving a6" x 9" exposure area which may also be used as a
light box with the UV filter supplied.

NORMAL REC. PRICE £64.60

FOTOTOOL KIT (Ref: HB3)

Containing artwork, film and all the necessary process
materials required for professional quality labels and panels.
CAN ALSO BE USED TO PRODUCE PRECISION

PCB PHOTOMASTER
© STERS NORMAL REC. PRICE £23.10

OFFERS VALID UNTIL AUGUST 31st 1983
A N T N W S T S N S N

Please send me the following as quickly as possible

8 QTY|DESCRIPTION Price Ea, TOTAL l
PHOTO RESISTKIT (HB2)  £21.50 £ |
UV EXPOSURE UNIT(UV1)  £24.00 £ '
UV ARTBOX (UV2) ' £58.00 £ I

FOTO TOOL KIT (HB3) £20.00 £
{Cheques or Postal Orders only TOTAL £ l
please for Special Offers). Cheque/PO £ I

Price includes VAT & Carriage. I

Please send full catalogue [}

adivision of ,
KELAN ENGINEERING Lid

i
Hookstone Park i

Harrogate, N. Yorks

‘ complete P.C.B. workshop ETI/8/83
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TV. SOUND TUNER

BUILT AND TESTED

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 chopp-
ing 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

£24.95 +£2.00p8p.

TV companies 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. The unit is mains-operated,

This TV SOUND TUNER offers full UHF coverage with 5 preselected tuning controls. It can
also be used in conjunction with your video recorder. Dimensions: 11%"x 8%’ 'x 3%"

E.T.L. kit version of above without chassis, case and hardware. £12.95 plus £1,50 p&p.

PRACTICAL ELECTRONICS <&recia, OFFEpRy

STEREO CASSETTE
RECORDER KI

ONLY £31.00 plus £2.75 p&p.

* NOISE REDUCTION SYSTEM. « AUTO
STOP. « TAPE COUNTER. » SWITCHABLE

E.Q. » INDEPENDENT LEVEL CONTROLS. 7

« TWIN V.U. METER. » WOW & FLUTTER
0.1%. » RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING, « FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.

Kit includes tape transport mechanism, ready punched and back
printed quality circuit board andt all electronic parts. i£. semiconductors,
resistors, capacitors, hardware, top cover, printed scale and mains transformer. ~

COMPLETE
WITH CASE

You only supply solder & hook-up wire. Featured in April P.E. reprint 50p. Free with kit.

This easy to
build 3 band
stereo AM/
FM tuner kit
is designed

in conjunction
with P.E.(July :

‘81). For ease of construction and alignment
it incorporates three Mullard modutes and an
I.C. IF System,

FEATURES: VHF, MW, LW Bands, interstat-
ion 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. Stabilised power supply with ‘C’
core mains transformer. All components supp-
lied are to P.E. strict specification. Front scale
size 10%''x 2% approx. Complete with dia-
gram and instructions.

SPECIAL OFFER! £13.95 +£2.50p&p.
Self assembly simulated wood cabinet sleeve
tosuit tuner only. Finish size: 11%"x8%"x3%".
£3.50 Plus £1.50 p&p.

STEREO TUNER KIT

STEREO CASSETTE
DECK

Stereo cassette
tape deck trans-
port with elect-.
ronics.
Manufacturer’s
surpius — brand
new and operat-
ional — sold
without warranty.

£11.95
plus £2,50 p&p.

Just requires
mains transform- §
er and input/
output sockets
and 3 volume
control to com-

plete. Supplied with full connection details.

125W HIGH POWER

AMP MODULES

The power amp kit is a module for high
power applications - disco units, guitar amplif-
iers, 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 circuit . ondition. A large safety
margin exists by use of generously rated com-
ponents, resuit, 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.

ACCESSORIES: Stereo/mono mains power supply

kit with transformer: £10.50 pius £2,00 p&p.

SPECIFICATIONS:

Max. output power (RMS): 125 W. Operating
voltage (DC): 50 - 80 max. Loads: 4 - 16 ohm.
Frequency response measured @ 100 watts:
25Hz - 20KHz, Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 205x90 and 190x36mm.

KiT £10.50 BUILT £14.256
+£1.16p&p +£1.15 p&p.

AUDAX 8” -
HIGH QUALITY 40 WATTS
RMS BASS/MIDRANGE

|deal for either Hi-Fi or Disco use this speaker
features an aluminium voice
coil a8 heavy 70mm diameter
magnet. Frequency res: 20Hz £5.95

to 7KHz. Impedance: 8 ohms. +£2.20 P&P.

AUDAX 40W Ferro-Fluid Hi-Fi

Tweeter

X/over on 5kHz

— 22kHz. 60mm £5.50
square. 8 ohm. +60p p&p.

SPEAKER BARGAINS

2WAY 10 WATT
SPEAKER KIT

8" bass/mid range and 3%"
tweeter, Complete with screws,
wire, crossover components
and cabinet. A} wood pre-

cut — no cutting required.
Finish - chipboard covered
wood simulate. size 14%"'x
8% "x 4". PAIR for ONLY

£12.50 plus £1.75 p&p.

All mail to.
21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
31/5/83 and subject to change without notice.

Pleass sliow 14 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-
date their products without notice. All anquiries send
8.A.E. Telephona or meil orders by ACCESS weicome.

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2, Telephone: 01-723 8432,

(5 minutes walk from Edgware Road Tube Station)
Now open 6 days aweek 9 — 6. Prices include VAT,

R|{IThV]IC




MULLARD SPEAKER KiTs [ : 80 LOUDSPEAKER

Purposefully designed 40 R.M.S. and 30

watt R.M.S. 8 ohm opuk:.:ytmm' r.:m!y The very best in quality

dw.lopod w MULLARD'S lpoclllilt team in and value.

Beigium. [t woofer (B'oa ’ Ported tuned cabinet in hard-
°E'“A"‘"°“ pdand aluminiumiveicelc wearing black vynide with protec-

B e -pat tive corners and carry handle. Built

circuit, ining low loss giass and tested, employing 10in British o

isia;&osug omormdml"oug&e_?k:mm;nm driver and Piezo tweeter. Spec: 80 Test Eqmpment

) watts RMS; 8 ohms; 45Hz-20KHz; hy

n packs with i N A N N

8” 40W system — rocommended cabinet size 240 Size: 20in x 15in x 12in; Weight: Thand

;ﬁﬂsﬁ: ::sn?h + £200P & P. S0fpouigdss S
. o 3 .

5% 30W system — recommended cabinet size Price: £49.00 each and

160 x 176 x 295mm £90 per pair

Price £13.90 each + £1.50 P8 P. Carriage: £5 each £7 per pair

Designer approved flat pack cabinet Kkits,

including gril fabric. Can be finished with iron on HOBBY KITS. Proven designs including glass

= m“""”::'w”"""m“m’ G - I fibre printed circuit board and high quality

5° system cabinet kit £7.00 each + £2.00 P & P. 1 components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi-

§ tive microphone. Range 100/300 metres. 5 x 46 x 14mm (9 volt)
STEREQO CASSETTE TAPE Price: £7.99p

EECK MODULE DIGITAL THERMOMETER -9.9°C to +99.9°C. LED display. Com-
pmmgofuoppanel and tape mechanism coupled t6 plete with sensor. 70 x 70 mm (9 volt) Price: £27.60p
e e LT e C e S 3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con-
mmdo: [ovr] choice. These units are brand new, ready trolled. professional performance. Range up to 3 miles 35 x84 x 12
an mm (12 volt) Price: £12.49p
Features: Three digit tape counter. Autostop. Si -
tyon hays; rocorc, v, Taet Tovwr, iy, o and SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
ejoct. Automatic record level control. Main '"P“'* plus RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
bl e el i C i e T ulation. Receiver output operates relay with 2amp/240 volt
ity: nput imp. (S
Output Itscmmv o bothmlaft ;‘nd“.:bg‘:l halnd Y contacts. Ideal for many apptications. Receiver 90 x 70 x 22 mm 9/
channels. Ouf mpsdance: . noise . q
Tetio: 468, Wow ed fluteer: 0.1%. Bower s“w,y 12 volt) Price: £16.49 Transmitter 80 x 50 x 15 mm (9/12 volt) :
requirements: 18V DC at 300mA. Connections: The Price £10.29 P&P All Kits +50p. S.A.E. for complete list. i i
left and right hand starzl inputs and m:ltpuht:nar;’vu . 3 watt FM
leads, i witl 0 plugs .
(phano sockets provided]). Dimensions: Top | 53in 3 Transmitter
b, e i gemiont L e BSR P256 TURNTABLE
Supplied :ot;nm with t:vn%un dnmagrh and connecting P256 turmable chasstsN. S shaped llone arm
b e SV ® Belt driven ® Aluminium  platter ®
gm’a,; %ﬁw# B‘g‘mm supply Precision calibrated counter balance ® Ant-
{transformer, bridge rectifier and smoothing capacitor) skate (bias device) ® Damped cueing lever
it ® 240 volt AC operation (Hz) ® Cut-out
DSPEA T e Ha  omplenghy marst av ol 1
i 1S gec! as a completely manual ari !
#gfléE QEI:LKFEVRSPOWER LOUD- . . - designed primarily for disco and sl::dlo use
E’Pefz(enbsog‘s‘.‘ 12 ar:;i gi See Phlotob ) where all the advar’\;gie'igf a manuatl arm are
eal for i and Disco applica- 3 .
tions. All units have :’attvachve cazt alu- ! Price £31.35 each. £2.50 P&P
minium (ground finish) fixing escutcheons. 4 o
Specification and Prices. t v ! POWE R AM PL' F | E R
157 100 watt R.M.S. Impedance 8 ohms. . :
500z. magnet. 2" aluminium voice coil. Res. i MODU LE
& NEW OMP100 Mk.Ii POWER AMPLIFIER
o7 b Prica: ga’ing oh S fao0 P ; ; MODULE Power Amplifier Module complete
12" 100 watt R.M.S. Impedance 8 ohms. ) e - with integral heat sink, toroidal transformer
50 0z.magnet. 2" aluminium voice coil. Res. ” = Fower Sugmly and glass fibre p.cb. assemblly
Freq. 25Hz. Freq Resp. to 4 KHz. Sens. ¢ e " corp\;)ra es drive circuit to power a compatible
95dB. Price; £24.50 each + £3.00 P&P 3 u meter. New improved specification
8" 50 watt R.M.S. Impedance 8 ohms. 20 < - makeq this amplifier ideal for P.A, Instrumental
o0z. magnet. 1%" aluminium voice coil. Res. ar'r’d HI‘F‘ apghcanons.
Freq. 40Hz. Freq. Resp to 6 KHz. Sens. b 3 i S| EClFPCA ION
92dB. Black Cone. Price: £9.50 each. Also . p Output Power:— 110 watts R.M.S.
available with black protective grille Price: ; g Lgn s:-~ Open and short circuit proof 4/16
~ £9.99 each. P&P £1.50. v ohms.

5 . o Frequoncy Response:— 15Hz - 30KHz -3dB.
12 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2" | .01%.
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 46Hz., Freq. s N R (Unwaighhd) — -118dB +3.5dB.
Resp. t06.5KHz., Sens. 98dB. Price: £22.00 + £3 carriage. New model. Son-ltlvnyfor Max Output 500mV @ 10K. .
12" 85 watt R.M.S. McKENZIE c1zssrc (P.A., DISCO) 2 aluminium voice coil. Twin iyt . Size:— 360x 115x72
“cona. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3 carriage. « Improved specification Price:— £31.99 SR YL 00 P&P.
15" 150 watt ﬂ M.S, McKENZIE c15 (BASS GUITAR, P.A)) 3" aluminium voice coil: Vu Meter Price:— £7.00 + 50p P&P.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + f4

oo, “HOME PROTECTION SYSTEM

Better to be ‘Alarmed’ then terrified.
PIEZO ELECTRIC TWEETERS - MOTOROLA Thandar's famous ‘Minder’ Burglar Alarm System.
Join the Piezo revolution. The low dynamic mass (no voice coil} of a Superior microwave principle. Supplied as three units,
Piezo tweeter produces an improved transient response with a lower &m;aiteﬁw'g interconnection cable. FULLY
distortion level than ordinary dynamic tweeters. As a crossover is not 1
required these units can be added to existing speaker systems of up Eg’;g”,';",‘,‘,‘et,eg'°;;3;’;‘;,°,;°g3vge':gg;x;"c;gg%? -
to 100 watts (more if 2 put in senes) FREE EXPLANATORY LEAFLETS Three position, key operated facia switch —off—tesl .
SUPPLIED WITH EACH TWEETE — armed. 30 second exit and entry delay.

O - . indoor alarm — Electronic swept freq. siren. ; SE
TVPE A’ (KSN2036A) 3" round with protective 104dB output. ECURITY

wire mesh, ideal for bookshelf and medium Outdoor Alarm — Electronic swept freq, siren, 98d8
sized Hi-fi speakers. Price £4.29 each. output. Housed in a tamper-proof heavy duty metal
8 V3 r horn. For case. S
;:r;falspﬂfp%'::ogggkz,ﬁ, ;‘;53 a,?d P A, Both the control unit and outdoor alarm contatn re-
systems etc. Price £4.99 each chargeable batteries which provide full protection
4 ¥ - . during mains failure. Power requirement 200/260 Volt
TYPE 'C’' (KSNB016A) 2" x 5 wide dispersion Jill AC 50/60Hz. Expandable with door sensors, panic
horn. For quality Hi-fi systems and quality buttons etc. Complete with instructions.
discos etc. Price £5.99 sach. SAVE OVER £100 Usual price £228.85
o 4 — B.K.E.’s BARGAIN PRICE £128.00
TYPE ‘D’ (KSN1025A) 2" x € wide dispersion + £5.00 P&P.
horn. Upper frequency response retained S.A.E. for colour brochure.
extending down to mid range {2KHz). Suitable
for -high quality Hi-fi systems and quality

discosy Rrice £7-99leach: “SAFGAN DT-520 DUAL TRACE OSCILLOSCOPE. New
TYPE 'E’ (KSN1038A) 3% horn tweater with - British model. 12 month guarantee. 20 MHz Band Width.
attractive silver finish trim. Suitable for Hi-fi -Specification: # CH1, CH2: 5mV/div-20V/div. * Time
monitor systems etc. Price £4.99 each. Base. 1 Sec/div-100ns/div. * XY Facility: Matched XY
3 inputs. % Trigger: Level control * slope selection.
TYPE ‘F' {KSN1057A! Cased version of type * Auto, normal, TV Triggering. * Z-Modulation. « CAL out-
‘E’. Free standing satellite tweeter. Perfect put 1V 1KHz. %« Sweep output 0-9V. * Graticule blue ruled
add on tweeter for conventional Jjoudspeaker - 10 x 8 cm. (5" C.R.T) Very sharp trace. ® Size: H235mm,
systems. Price £10.75 each | W177mm, D360mm. * Weight: 6.5 Kgs. ® Supply: 200-, 240

. flets). V. 40-60Hz. * Price; £241.50 — FREE Securicor
BE&5/200 $a7](0SAE forjRiezo]lsatlete) : Delivery. Probes: X1 £8.05, X1/X10 Switched £10.93.

NS B K ELECTRONICS

UNIT 5. COMET WAY SOU HEND ON SEA ESSEX 852 6TR &‘
.prlur
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64K DRAM

A little short on memory? ETI comes
to the rescue with this project
which is just the ticket for 6502 or
6800 based systems. Latching it into
your system just couldn’t be easier,
because the DRAM board uses an
EPROM to do the address decoding.
-No more lash-ups, just program the
PROM to define where the memory
goes in the micro’s space. Why
didn’t we think of it before?

Smart NiCad Charger

Now there have been plenty of
NiCad chargers that have graced
these pages — but this one will
automatically rejuvenate worn out
cells. (Wonder if it would work on
the cells in the Editor’s brain?)

New Series: Audio Design

John Linsley Hood is one of the best

known audio designers, and he’ll

be guest-writing this series for us.

The emphasis will be on

practicalities, with easy-to-follow

explanations and simple but useful

calculations. Although as little as
ossible be assumed about the

evel of expertise of the reader, there

will be something here for even

the most experienced of you.

Audiophile review

The Videotone Minimax speakers
have provided a touch-stone in
price-effective audio for many years.
Now there’s a Mark Il version —

can it be as good, or, possibly, even
better? Our intrepid Audiophile
investigates.

The Digger

No, nothing to do with our
Australian colleagues, but a useful
little device for digging around
inside digital circuits — a logic
oscilloscope trigger. The idea is very
simple, really, allyoudois . . . but

if we told you that, you might not
buy next month’s mag, mightn‘t
you? -

ALL THIS AND MORE IN THE SEPTEMBER ISSUE OF ETI, ON
SALE AUGUST THE 5th. PLACE YOUR ORDER NOW, OR
RISK MISSING OUT!

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.
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POWERTRAN
COMPUTING TODAY
ELECTRONICS TODAY INTERNATIONAL

COMBINE THEIR TALENTS TO BRING YOU

- CORTEX

SELF-
ASSEMBLY
KIT

£295

VAT

MASSES OF SOFTWARE

Pascal, Forth, Mdex, Nos, Meta
CP/M compatible QBasic, SPL,
Window, Spell+range of business
packages. Please contact:

Microprocessor Engineering Ltd,
21 Hanley Road, Southampton
SO1 5AP 0703 775482

READY
BUILT

£395

+ VAT
CARRIAGE FREE

OPTIONAL EXTRAS

RS232C interface kit ............coccovnnrncenn... £9.20
Floppy disc interface ............................£86.50
Pair of 5} disc drives & hardware kit ..£355.00
READY BUILT

CORTEX WITH OPTIONAL DISC DRIVES FITTED CORTEX B — Basic machine + Rsza{isow

CORTEX C — As above + disc drives
16 BIT COLOUR COMPUTER [ o7 2
All items carriage free — prices exclusive of VAT

ALL THESE FEATURES PROVIDED AS STANDARD!

High speed 24K byte extended basi¢ interpreter Assembler & Disassembler

Powerful TMS9995 16 bit microprocessor Auto line numbering facility

48 bit floating point gives 11 digit accuracy Full renumber command

High resolution (256 x 192) colour graphics Simple but powerful line editor

Memory-mapped video controller for 3D simulation Buffered i/o allows you to continue executing the
Independent 16K video RAM program while still printing

16 colours available on the screen together in Flexible CALL statement allows linkage to machine
Graphic mode code

Fast line drawing and point plotting basic commands routines with upto 12 parameters

High speed colour shape manipulation from basic Basic programs may contain spaces between keywords
Ful! textural error messages to make programs readable without using more memory
String and Array size limited only by memory size 64K RAM using latest technology 64K DRAMS

Real time clock included in basic Over 34K bytes available for basic programs even when

Interval timing with 10mS resolution via TIC function extended basic includes IF-THEN-ELSE
Named load and save of basic or machine code programs Supports up to 16 output devices

Auto-run availa'ble for any program Screen and cassette included as standard
Powerful machine code monitor Supports bit manipulation of variables from basic
Error trapping to a basi tine incl
ULTRA POWERFUL 24K BASIC B L

Basic supports Hexadecimal numbers
COMMANDS LOG KEY ? RANDOM  SGET

RUN SQR g ENTER MAG |------------------h
ngn- ?,‘és ﬁ:TATEMENTs LBJ:UD ,E'SJGE ;82 To: Powertran Cybernetics, Portway Industrial Estate,
MON SaN ELSE CALL NUMBER  DIM I Andover, Hants. SP10 3NM. 0264 64455
BIT ON DATA RENUM DEF
FUNCTIONS  CRB GOTO READ BOOT NEW I Please SENG M. .....cocccuiiriimiressssmmsaasvmessserssisis dowss s snsssassashbsnstsbdanns Mumssssion s
ABS CRF GOsuB RESTOR  GRAPH END
ADR MEM POP RETURN  TEXT BIT I | enclose 3 Cheque fOr ..ot e
ASC MWD REM STOP PLOT CRB
ATN LEN FOR TIME UNPLOT  CRF I Please charge to my Access/Barclay Card no ...
SIN MCH NEXT WAIT COLOUR  MEM
cos POS ERAOR SAVE CHAR MWD PBITNIC . cciamvcas - vnemmmnsen s v sas s mmss e pssrees T st s S i s v et
EXP coL INPUT LOAD SPRITE BASE I
FRA MOD PRINT ESCAPE  SHAPE AT SS e cvemnns i, smi e o s ommsmem e g e 2o e W e
INT RND : NOESC  SPOT |
Export enquirles to: Powertran International, Hollom Down Farm, o« T S S .
Lopcombe, Sallsbury, Wilts SPS 18P 0264 781545 Telex 477407 zenmon
s . —
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

DIGEST

he SC817 SMART CABLE from
KPG-Hardware House pro-
vides a simple, low cost method
of interfacing 98% of RS232
uipment. ldeal for equipment
salesmen and engineers the Smart
yCable’s unique logic senses the
‘RS232 configuraiton at each end
and automatically configures the

Smart Cable

correct pin to pin connection.
Providing male to male and male
to female connection the Smart
Cable totally eliminates the need
for break out boxes, debugging
cables and custom cables. KPG-
Hardware House, 578-586
g:t\:’swick High Road, London W4

TOBIE Award For LCD Team

he TOBIE Award for Research

Achievement has this year
been won by the Physics Research
team at the Royal Signals and
Research Establishment,
Malvern. For some years now this
team has been working on the
various uses of liquid crystals, in-
cluding displays and addressing
methods, this technology has
made possible the 128 x 256
matrix  liquid  crystal  cell
developed in conjunction with
Scopex Instruments Ltd., for use
in the Voyager digital storage
oscilloscope.

Many of the Voyager's ap-

plications are, apparently, linked
to water or marine life. For in-
stance, Water Boards find its
lightness and ease of handling
very useful on certain of their
very remote pumping and control
locations, and one of the
strangest of applications to date
has been for use on an expedition
to the Amazon where it will be us-
ed for tests on a type of electric
fish. Scopex ask: is this the dawn
of a new era in ATE (Aquatic Test
Equipment)? Scopex Instruments
Limited, Pixmore House, Pixmore
‘Avenue, Letchworth, Herts SG6
1HZ. Tel (04626) 72771.

New Current Probe

he Model 711 Miniature Wide-

band Current Probe manufac-
tured by American Laser Systems,
California, measures wideband
current
the circuit being tested. it induces
no appreciable capacitive nor in-
ductive effects on circuitry,
therefore the signal under
measurement does not change.
The 711 exhibits only 0.02 ohm
shunted b¥' 4 gH insertion im-
pedance. The current is sensed by
placing the -conductor through
the centre of the probe, which
will accept a maximum lead
diameter of No. 20 AWG. For
general use as a test probe with
oscilloscopes and test equipment,

ETI AUGUST 1983

ulses without loading

Model 711 is available in a potted
package with a 3ft co-ax cable
and standard BNC connector.
The UK agent is Dynamic
Technolo; Limited, Zonal
House, Alliance Road, Acton,
London W3 OBA.

The Bead’s
Needs

A new range of ferrite beads
manufactured by Stackpole
are vailable exclusively to UK
manufaeturers from Walmore
Electronics Ltd, 374 City Road,
11-15 Betterton Street, Drury
Lane, London WC2H 9BS. Par-
ticularly interesting is a lead tape
bead for use with automatic in-
sertion equipment.

Ferrite beads are a simple, in-
expensive, yet effective way to
obtain RF decoupling, shielding
and parasitic suppression without
sacrificing low frequency power
or signal level. Unlike conven-
tional RF chokes, beads are com-
pact, have no DC losses, and will
not couple to stray capacity and
introduce detuning or spurious
oscillations. Installation of beads
is easy. Simply slip over the ap-
propriate conductor for the
desired noise suppression or high
frequency isoltion.
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Fibre Optic
Links

Lightdata have two new
modules: on the left is the
Blue Box 16-channel RS232 to
fibre optic interface that is, ap-
parently, simplicity itself to set up
and use. It is intended to be
mounted on a wall, and can pro-
vide a link over up to 1 km of op-
tic cable. On the right is a
Eurocard mounted version that
req:ires a single 5 V supply.
Lightdata, 4 Lias Road, Por-
thcawl, Mid Glamorgan, Wales
CF36 3AH.

Whoops!

S'totron Ltd were just a little
annoyed with us for saying
that their latest catalogue was
dated 1982 (Digest Shorts, June).
In fact, they have now supplied
us with their latest, 1983/4
catalogue, to prove that the other
dropped through a worm-hole in

the space-time continuum (that’s
our story, and we're sticking to
it).

Stotron would also like us to
point out that while they do con-
tinue to have offices in Hastings,
readers should write to them at
72 Blackheath Road, Greenwich,
London SE10 8DA, to obtain their
copy of the catalogue.

Energy In The
Outback

new $250,000 Solar Ene

Research Centre is to
built in Western Australia. It will
be located next to the site ear-
marked for a proposed new
technology park, which is to be
established at the Western
Australian Institute of Technology
in Bentley.

The new centre will contain
testing and monitoring equip-
ment, computer facilities for
automated data analysis, an in-
formation and display area, and
office space for the staff of the
Solar Energy Research Institute of
Western Australia (SERIWA).
Outside areas will be used to test
various types of solar equipment.
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Fully refurbished Diablo/DRE Series 30 25 mb hard
disk drive for DEC RKOS, NOVA, TEXAS etc.

Front load £550.00 — Top load £295.00

PSU type ME3029 for 2 drives £125.00

DRE 44A/4000A/B 10 mb 5+5 all configurations from
£995.00. Call sales office for details. ‘

8 AMP MAINS FILTERS

Cure those unnerving hang ups and data glitches
caused by mains interference. Matchbox size-Up to5
amp 240 v load. As recommended by the ZX81 news-

DISTELO

The UK's FIRST free of charge, 24 hr. public
access data base. Get information on 1000’s
of stock items and order via your computer
and credit card. On line now, 300 baud.
CCITT tones, full duplex, fully interactive.

T MISS THOSE BARGAINS
DON'T MI (L NOW, IT'S FREE!

per
week 84 hrs.

]

Al in one quality computer

cabinet with integral switched

mode PSU, Mains filtering, and twin fan cooling.
Originally made for the famous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will delivera
massive +5v DC at 17 amps, +15vDC at 1 amp and-15v
DC at 5 amps. The complete unit is fully enclosed with
removabile top lid, filtering, trip switch, ‘Power and ‘Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition — supplied for
240v operation complete with full circuit and tech. man.
Give your sy that professional finish for only
£49.95 + Carr. Dim. 19" wide 16" deep 10.5" high,
Useable area 16"w 10.5"h 11.5"d.

Also available LESS PSU with internal dim. 19"w, 16"d.

letter. Suppression Devices SD5A £5.95.

Keep your hot panls% am%.lsABLE
with ou t

r range of BRAND NEW professiona

:oolin&fan&

ETRI 99XUO! Dim. 92 x 82 x 25 mm.

Miniature 240 v ipment fan complete with
r guard £9

imy quiet running 240 v operation. N

with deta.

AUR standard 4” x 4" x 1.26”
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000’ of other fans Ex Stock.

.95,
JB-3AR Dim. 3" x 3" x 2.5" com,
Em.ﬂs

all for Details. Post & Packing on all fans £1.60

SUPER DEAL? NO — SUPER STEAL!

The FABULOUS 25CPS TEC Starwriter
Daisy wheel printer at a fraction of its original cost,

BRAND cW AT ONLY £699-

Made to the very highest
:_pec the TEC Starwriter,
P1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics
offer full DIABLO/QUME
command compatabilit
and fuil control via CPM Wordstar etc.
Many other features include bi directional

printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto
163 characters per line, friction feed rollers for single sheet or continuous paper,
internal buffer, standard RS232 serial interface with handshake.

Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales office for more information.

. Tech manual £7.50. Tractor feed

Optional extras: RS232 data cable £10.00

Spare daisy wheel £3.00. Carriage &

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way 'D’ skt. Units are sold in a tested
and working condition with data Permission
may be required for connection to PO lines.
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but call mode only £75.00
MODEM 28/C Fully fledged, up to 300 baud
async, ANSWER & CALL modes, auto answer,
auto switching, ideal networks etc. Just 2 wire
connection to comms fine. £85.00
MODEM 20-1 Compact unit for use with
PRESTEL or fult duplex 2 wire link. 75 baud
transmit — 1200 baud receive. Auto answer.
£130.00
MODEM 20-2 same as 20-1 but 75 baud
ive 1200 baud it £130.00

MODEM 20-3 Made for data rates up to 1200
baud in full duplex mode over 4 wire circuit or
half duplex mode over 2 wires. £130.00

arriage. 13A £4.50. 28/C & 20 £9.50.
DATA PUMP MODEM compact unit upto
1200 baud full duplex over 4 wires or half
duplex over 2 wires. BELL specification with
data i/o via RS232 25 wagD socket, remote
test etc. 240 v operation. Supplied complete
with data £85.00 carr. £4.50.

For more information or details of other types
of ex stock modems contact sales office.
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ing qualityl! The 7100 single sided and 7200 double sided
drive accept hard or soft sectoring IBM or ANSI standard
fonnuat:nq!vlgﬁ a massive 0.8 MB (7100) 1.6 MB (7200) of stora%%v Absolutely
SH A SF, SIEMANS etc. compatible. Supplied BRAND N with user
manual and full 90 day wamranty. Carriage and ingsurance £9.75.
7100 Single sided £225.00 + Carm. 7200 Double sided £295 + Carr.

Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50
way |DC connector £5.50. 50 way ribbon cable £3.20 per metre.

FROMEI®S + CAR + VAT ¥\,
Fully industry standard ASR33 data
terminal. Many features including ASCH
keyboard and printer for data i/O auto data
cé:&ctacli)ri(‘:umy. RS232 seriara'l Intgrfac:e; ;é)
paper tape punch andrea r
off line data preparation and ridiculously
~cheap and reliable data storage. Suppliedin
good condition and in working order
Options: Floor stand£12.50 -+ VAT
KSR33 with 20ma loop interface£125.00 +
Sound proof enclosure £25.00 + VAT

The amazing SOFTY 2. Thecomplete “toolkit”
for the open heart software surgeon. %ﬂe%
Displays, Emulates ROM, RAM and £ M
ofthe 2516, 2532 variety. Manyotherfeatures
include keyboard, UHF modulator. Cassette
interfaceetc. Functions exceed capabilities of
units costing 7 times the price! Only

ins. (UK Mainland) £10.00. £169.00 pp£1.95  Data shest on request

8" WINCHESTER price SLASH

Worldwide purchasing brings you two amazing Winchester
SCOOPS at prices that will likely NEVER be repeated.

BASF 6172 8” 24 Mb. Complete unit consists of micro-
processor controlled logic on 3 PCBs for all read/write and
servo control functions. Fast data transfer is by the BASF ‘Disk
Bus’ interface on a single 40 way multiplexed i/o bus. Units have
been carefully removed from believed working equipment, but at
the staggering price of ONLY £99.00 are sold without

uarantee. Supplied complete with 200 page + tech. Manual.
im 45 x 22 x 11 cm. DC requirements +-5v, +-12v, +24v.

Carriage and ins. £10.00

$100 Bus 19 Mb. Subsystem. A cancelled order and change
of policy by a major British disk drive manufacturer enables us
to offer you ‘last year's model’ at a plug in and ready to go
SUPER LOW PRICE. Our own custom controller pugs direct into
the S100 bus and will control 2 disk drives, offering a total
_storage of OVER 36 Mbs! and at data transfer rates in excess of
7 Mb?sec seeing is believing!! Supplied complete with user
configurable BIOS etc. Save a fortune, Limited quantity only.
3100 19 Mb. Disk drive  £499.00 PSU unit £165.00
CD1100 controiler & BIOS £345.00 PSU extension cable £9.95
Full tech Manual £20.00

Special SUBSYSTEM prices. 1 x 3100 disk + PSU + Controller
or 2 x 3100 disks + 2 PSU + Controller

All prices + VAT and carriage. 90 day guarantee. Data on request.

JRICES PLUS VAT

£799.00
£1295.00

We reserve the right to change

01-689 7702 — 01-689 6800 Telex 27924

0.5"h, £19.95". Carriage & insurance £9.50.

RE EABLE :
CYCLON type DOO1 sealed lead acid
mainténance free 2v 2.5 ah. will deliver over
300 amps on short circuit!! Brand new at
only £2.95

12” CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminlum case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated reguiated DC
supply, all components mounted on two
fibre glass PCB boards — which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via S0239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Aithough unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14” high x 14" wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.50 CARR.

24” CASED. Again made by the KGM Co
with a similar spec as the 12" monitor. -
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" H x 17" D x 22" W. All
silicon electronics and composite video
input make an ideat unit for schools, clubs,
shops etc. Supplied in a used but working

condition.
ONLY£55.00 PLUS £9.50 CARR. & INS.
14” COLOUR superb chassis monitor made|
by a subsidiary of the HITACHi Co. inputs
are TTL. RGB with separate sync. and will
Elug direct into the BBC micro etc.
xceptional bandwidth with good 80 col.
definition. Brand new and guaranteed.
Complete with full data & circuit 240 vAC
working. Dim. 14" x 13" x 13",
ONLYE199.00 PLUS £9.50 CARR.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, 1.C.’s triacs,
diodes, bridge recs, etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's marking’s fully guaranteed,
50+ £2.95 100+ £5.18.
TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C’s enables us to offer 100+ mixed: .
“mostly TFL" grab bags at a price which twe
or three chips in the bag would nnormal
cost to buy. Fully guaranteed all 1.C.'s full
spec. 100+£6.90 200+ £12.30 300+ £19.50

CALLING DEC
USERS
Brand new and boxed
RSX11M 3.2 Documentation kits, fill
3 feet of your bookshelf! Under half
price only £120.00 carr. £6.50 O vat
on manuals.

We are always keen to buy all types
of used or surplus DEC equipmen

Aliprices quoted are for U.K Mainland, paid cash with orderin Pounds Stiding PLUSVAT. Minimum ordervalue

Card order£ 10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities P

£20.00 Where post and packing not indicated piease ADD'60p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat. 10.15 — 5.30.
prices and specifications without notice. Trade, Bulk and Export enquiries weicome.

64-66 Melfort Road, Thornton Heath, Near Croydon, Surrey’

destablished
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The Phone
That Thinks
It’s A Clock

he new Clock Radio Phone

from Fidelity Radio, the CRP
100, is a compact unit in-
coporating the three facilities of
radio, alarm clock and telephone.
Operation is precisely the same as
a conventional clock radio but
with an automatic cut off when
the telephone receiver is lifted.
British Telcom approval is already
applied for and the CRP 100 can
be installed by connection to the
mains and a standard British
Telecom socket. The Clock Radio
Phone is expected to retail at
around £69, and should be in the
shops by September.

Also from Fidelity is a new col-
our television chassis design, the
ZX 3000. The chassis is smaller,
more advanced with reduced
component volume and covers
eight programme channels. Ad-
vantages across the range include
greater reliability, less weight and
an even more economical price
for high quality vision and sound
reproduction.

You'll find the new chassis in
some new models, the CTV 22T
and CTV 20T Teletext models, the
CTV 22R remote control model
and a new 14 inch colour
monitor. The existing CTV 20R
and CTV 14S portable will con-
tinue in the range but with the
new chassis.
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Micros Go
Down The
Drain

Intel Corp has introduced its
‘‘Data Pipeline’’ hardware and
software designed to link main-
frame computer data bases with
personal computers. The Data
Pipeline is built around Intel’s
Data-Base Information System,
iDIS 86/735, a microcomputer-
based ‘‘traffic-manager’’ that in-
terprets, stores and distributes
mainframe data to and from ter-
minals and personal computers.
The Data Pipeline uses an
enhanced version of Intel’s
System 2000 Data-Base Manage-
ment System (DBMS). System
2000 currently handles data
storage and retrieval in hundreds
of large mainframe computer
installations. .

New Data Pipeline extensions
to System 2000 provide a rela-
tional  data-base  capability,
graphics and a fourth-generation
software architecture, System
2000 On-Line Operation (SOLO).

Intel also has broadened its
700 family of Data-Base Informa-
tion Systems with the iDIS
86/730, an iDIS. version aimed at
original equipment manufac-
turers and large-volume end
users. Intel Corporation S.A., Rue
du Moulin a Papier, 51, Boite 1,
B-1160 Brussels, Belgium,
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Speedy Prototypes

Computing Techniques (Mfg)
Limited has introduced a fast
and economic service on opera-
tional amplifiers designed and
built to special requirements.
Now, all but the most exacting
orders can be met in two weeks or
less. Many orders can be turned
round in as little as seven days,
and this British company is offer-
ing prices at up to 25% lower
than those quoted by other major

manufacturers.

The service should prove of
great interest to small and
medium quantity users, who
often experience difficulty in
eqsily, or economically, meeting
specifications when  selecting
standard linear integrated circuits
from the major suppliers. Com-
puting Techniques supplies a
complete, ﬂackaged operational
amptifier which it guarantees will

meet the customer’s specifica-
tion, however tight. Computing
Techniques (Mfg) Ltd, Brookers
Road, Billingshurst, West Sussex
RH14 9RZ.

Please . .

At the time of writing, ETI is
still without a replacement
for Peter Green, our former
deputy editor turned Computing
Toady. So please, keep your en-
quiries of us to a minimum, and
follow the guidelines on page 70.

A Little Pull
Helps

iniature solenoids for use

where space is at a premium
have been introduced by
Magnetic Components to aug-
ment its established recording
head capability. Manufactured to
meet manufacturers’ specific re-
quirements, the units are ex-
pected to have particular applica-
tion to electronic security locks,
access controls, low power
system  controllers, printer
mechanisms, electronic camera
shutters, etc.

Typical is one producing a
latch pull force of 150 gms when
1.9 volts D.C. is applied to the 75
ohms coil. In addition to the
solenoid component, MCL pro-
vides methods of controlling the
unlatching force so as to give a
higher level of release time
repeatability; this is achieved by a
specially developed keeper
and/or the use of ‘kick-off’ elec-
tronic circuitry. Magnetic Com-

 ponents Limited, Bridge Wharf

Industrial Estate, Chertsey, Sur-
rey KT16 8LJ.
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AUTO-ELECTRONIC PRODUCTS

KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
'ELECTRONIC IGNITION

electrovize

PROTECT
YOUR CAR
WITH AN
- ELECTRONIIE
ELECTRONIC ALARM

1s
YOUR CAR RN
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 fu
even with a near flat battery.

Is it ECONOMICAL or does it “‘go off”

ignition performance deteriora 3

much more output and majptgi

Has it PEAK PER

fle contact condition doesn’t affect the

Larger plug gaps can be used, even wet or
badly fouted plugs can be fired with this system.
TOTAL ENERGY DISCHARGE is a unigue 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, SPARKENERGY — 36mJ
SPARK DURATION — 500pS, STORED ENERGY — 135mJ
LOADED OUTPUT VOLTAGE

50pFload — 38kV, 50pF + 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 comparableready 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. Updatq YOUR CAR

fill in the coupon and send to:

2000 COMBINATIONS provided by an electronic key - a
miniature jack plug containing components which must match
each individual alarm system. {Not limited to a few hundred
keys or a four bit code).

60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

10 SECOND ENTRY DELAY allows owner to dis-arm the
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re-
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

30 SECOND DELAY when system is armed allows owner to
lock doors etc.

DISABLES IGNITION SYSTEM when alarm is armed.

IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC's, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.

SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

Don’t Wait Until Its too Late ~
Fit one NOW!

ELECTRONIIE DESIGN Dept D - Magnus Rd - Wilnecote - Tamworth - B77 5BY - tel 0827 281000
N D D N A A N D A O N D A N RN D S S Y Y (D (D D N O N N S A N S A S R N B

TOTAL ENERGY DISCHARGE (6 or 12 voit negative earth)

£26:70 £19.95
£15:90 £14.95

Assembled ready to fit
D D.L.Y. parts kit

TWIN OUTPUT for cars and motor cycles with dual ignition

£3645 £29.95
£24-55 £22.95

Twin, Assembied ready to fit
D Twin, D.LY. parts kit

INDUCTIVE DISCHARGE (12 volt only)

Assembiled ready to fit £15456 £12.75

Prices Inciude VAT. _P+P £1-00{UK)

CAR ALARM

[_] Assembled ready to fit £37.95
D DLY, parts kit £24.95

| enclose cheque/postal order OR debit my Access/Visa card

m== LT e

Name

Address
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What Is It?

W e know what it is — but do
you? We get all sorts of
obscure objects passing under
our noses here at ETI, but this
particular one seems to mark a
new all-time height in enigma.

Actually, it’s use is pretty bor-
ing, so we’re not giving any prizes
for the correct answer. However,
the most ingenious incorrect
answer will get some prize,
though what it is, we haven’t
decided. It could be a guided tour
of the ETI office, or it may even
be one of these things — you’ll
have to wait and see.
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Filters For CD

IFA have introduced a new

series of hybrid active filters,
which have been designed for
anti-aliasing  applications  in
equipment such as digital audio
systems. Constructed in RIFA’s
thick film process, the PBA 3167
and PBA 3179 hybrid active filters
feature an extremely flat response
over their operational passband.
Included in their circuitry is a
group-delay equalising network,
which effects a constant group-
delay response within + 10us up
to 19KHz in the case of the PBA
3167, and up to 13.5 KHz for the
PBA 3179.

Cut off frequencies are
specified as 20KHz (3167) and
15KHz (3179). Accordingly, the
filters are ideally suited for ap-
plications in digital audio systems
having sampling frequencies from
48 to 50KHz, or 32KHz. RIFA AB,
Market  Chambers, Shelton
Square, Coventry.

More Motorola Manuals

Motorola have been busy
scribling away, and the
following new books bring the
total number of Motorla tehcnical
Eublications up to 22: B012A — 8

it Microprocessor Data Manual;
B012B — 16 bit Microprocessor
Data Manual; B001 — A/D and
D/A Conversion Manual; B0015
— Switchmode and TMOS Power

Transistors; B038 — Linear/Swit-
chmode Voltage.

These are available from
Motorola Distributors, or write to

Motorola’s European Literature
Centre (at Milton Keynes) for the
leaflet, describing each publica-
tion and detailing  prices.
Motorola Semiconductors, 88
tanners Drive, Blakelands, Milton
Keynes.

Accurate
Robot

Zehntel’s Series 600 Robotic
Board Handling System, the
first fully operational robot aid
for automatic testing equipment,
is described in a 4 page brochure.
The RBHS is easily programmed
and has a unique 6 axis motion.
Positioning accuracy is 0.022”,
believed to be the best available.

As well as loading and
unloading boards at the test
head, the RBHS can also be used
for light mechanical tasks con-
nected with testing, such as
operating switches etc. It will also
handle simple assembly tasks if
required. Zehntel Limited, 62
Tanners Drive, Blakelands,
Milton Keynes MK14 5BP.

Noisy Fault Locator

A new British manufacturered
and  designed portable
Audio/Visual faults locator is now
available from Antron Electronics
Ltd, Hamilton House, 39 Kings
Road, Haselmere, Surrey GU27
2QA. Codenamed Toneohm 700,
the instrument is used to locate
short and partial short circuits
caused by solder bridges, poor et-
ching, partial device failure, i.e.
substrate shorts, leaking
capacitors etc., by tone or meter
readout without removing com-

* [

Twin Stripper
A B Engineering Company has

developed a unique new
cable stripper for the fast and safe
removal of outer sheathing from
twisted pair coaxical cables. Also
suitable for other cables of ir-
regular cross section, the new
Coax-3 incorporates a spring
loaded cutting head which when
revolved accurately follows con-
tours to produce a precise cir-
cumferencial cut to a pre-
determined depth. The operator
then simply twists the cutting
blade through 90 degrees and the
outer sheating is separated along
the axis of the cabﬂe for ease of
removal. AB Engineering Co.,
Timber Lane, Woburn, Milton
Keynes MK17 9PL.
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ponents or cutting tracks.

The instrument has four
ranges to allow resistance
measurement up to 20k and D.C.
voltages between +20V to be
made, so giving a complete range
of diagnostic capability in one in-
strument. Kelvin needle probes
are used for fault finding and are
protected against accidental con-
nection up to + 30V.

The instrument can also
source a test voltage to stimulate
circuit under test, with a max-
imum output voltage of 0.55V
and maximum output current
150mA.

Shorts

® United Components Ltd, Unit
5, Wye Estate, London Road,
High Wycombe, Bucks HP11 1LH
now carry stocks of Clare Reed
and mercury wetted relays, as
well as many other Gl and related
companies’ products.

® Any manufacturer wishing to
exhibit at the fourth Middle East
Electricity and Electronics Exhibi-
tion in Kuwait in January 1984
should contact the British Elec-
trical and Allied Manufacturers’
Association (BEAMA) at 8
Leicester Street, London WC2H
7BN.

® Peripheral Hardware Ltd, Unit
13, Monkspath Industrial park,
Highlands Road, Shirley, West
Midlands B90 4NY have been ap-
pointed as an authorised dealer
for Epson printers and personal
computers.

® Apples have fallen. A new
256K Apple 11 will now cost a

-mere £2,395 (it was £2,869); the

128K Apple Il is no longer
available. Apple Computer (UK)
Ltd, Eastman Way, Hemel Hemp-
stead, Herts HP2 7QH.

® AKG are setting up a studio
sound award, for professional
and  non-professional sound
engineers. Details from AKG
Acoustics Ltd, 191 The Vale, Lon-
don W3 7QS.

® Instem Computer Systems
Limited, formerly known as
Kratos, has launched a new soft-
ware programme for the Hewlett
Packard HP-86 microcomputer to
perform industrial monitoring
and control functions using In-
stem’s range of Link-On in-
put/output stations. Instem Com-
puter Systems Limited, Walton
Industrial Estate, Ston, Stafford-
shire, ST15 OLT.

® One of the consequences of
the general election being called
at fairly short notice was the fall
of a bill that would have made it
ilegal to sell ‘’any machine
capable of reproducing a sound
recording . . . where the naute of
the machine is such that the
primary or substantial use to
which it will be likely to be put is
likely to result in the unautﬁoris-
ed making of any record embody-
ing the recording . . . ’*. Sounds
like a cassette deck they were
talking about, doesn’t it?

® Thorn EMI have just released a
leaflet describing a new range of
rubidium caesium photocathode

_ photomultiplier tubes. Contact

the Sales Department, Thorn EMI
Electron Tubes Limited, Bury
Street, Ruislip, Middlesex HA4
7TA

® Belling Lee have published a
comprehensive 64 page catalogue
of their range of RF1 filters for up
to 800 amps. Belling Lee, 540
Great Cambridge road, Enfield,
EN1 3QU.

® Cotswold Electronics, Unit T1,
Kingsville  road, Kingsditch
Trading Estate, Cheltenham GL51
9NX have issued a leaflet describ-
ing their ‘’budget range”’ of
toroidal mains transformers.

@® Tasbian, the automated elec-
tronic assembly plant near
Plymouth, have also issued a
leaflet, describing their design,
manufacturing and test facilities.
Tasbian Ltd, 2/3 Burrington Way,
Plymouth, Devon PL5 3LS.

® You'll no doubt be pleased to
hear that the 20 companies in-
volved in the development of
magnetic disc stills cameras have
reached agreement of standar-
disation of the disc. This should
prevent the usual problem of a
multiplicity of standards confus-
ing the consumer, such as hap-
pened in video.

ETI
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01-452 1500 Ticuzomaric Lo 01-450 6597

BBC Micro Computer System FLOPPY DISC INTERFACE
OFFICIAL . Please phone for availability Incl. 1.2 operating system
DEALER S BBC Model B £399 £95 + £20 installation

including VAT plus £8 carr. BBC FLOPPY DISC DRIVES
Model A to Model B Single drive 5%" 100K £230 + £6 carr.
Upgrade kit £50 Dual drive 5%’ 800K £699 + £8 carr.

Fitting charge £15 BBC COMPATIBLE DRIVES
Individual upgrades These drives are self powered and
also available supplied in BBC matching colour cases.
: 0 SINGLE 1 02(})(0£K1£8g:;3(2)OOK £250;
WORD PROCESSOR “VIEW’ WORDWISE DUAL 200K £350; 400K £475;
leK ow =2 TORCHZ80 miuscuicsaritanuers
rive : Sin
TELETEXT ADAPTOR DISC PACK £780 Disc M;\:\uala& Iggrm;t?ir?g Diskg,at‘te £17.50 .

£195.00 ' Phone or send for our BBC leaflet

BUSINESS, EDUCATION & FUN SOFTWARE IN STOCK
CASSETTE RECORDER MONITORS [ BBC BOOKS

BBC Compatible Cassette Recorder Basic on BBC £5.95
with Counter and Remote Control MICROVITEC 1431 14” Colour Monitor........... £249 + £8carr. 30 Hour Basic £5.95
£26.50 + £1.50 carr. MICROVITEC 2031 20" Colour Monitor £319 + £8 carr. | Programming the BBC Micro £6.50
SANYO 23? ;‘3?2195'3"53",?' DR101 KAGA 12" RGB Monitor............... £255 + £8 carr.| BBC Micro An Expert Guide £6.95
Cassette Lea&s £3.50 Lead for KAGA/SANYO RGB . - - [ EEEEEEIEGE: - 3- « - £10 | Assy. Lang. Prog for BBC £8.95
SANYO 12" Hi Res Green Monitor ... £99 + £6 carr. |8502 Machine Codes for Beginners
Computer Grade Cassette ] L 6.95 (N
' £0.50p each £4.50 for 10 + £1 carr. SANYO Hi Res RGB Monitor £445 + £8 carr. £6.95 (No VAT)
gmgug Eﬁdemz;; BE-C PRINTERS EPSON RX80 and FX80
80 cais 100CPS, SEIKOSHA GP 100A e R s
Bi-Directional, Logic seeking, ractor Fee 8
Proportionat Spaclng, 80 Cols 30 CPS FX80 160CPS 80COL
I Forward & Reverse Line Full ASCil e GRAPHICS F&T Feed £389
Feed, Hi-Res and Block 10" Wide paper MX100 F/T3 £425
e Now only £180+ £6 carr. (Carr./printer £8)
o e GP250A £235 plus £8 carr. auliepenicaren
2K Buffer Cartrid{;e Ribbon Paralletl Printer lead ffor BrfBC/Atom to most printers £13.50 onireques|
‘ d Variety of interfaces, ribbons in stock
£345 + f8carr. 2,000 fan fold sheets 93" x 11" £13.50 + £3 p & p
'‘RUGBY ATOMIC CLOCK ID CONNECTORS CONNECTOR SYSTEMS mgao;« CABLE
: : Header Recep-Ed JUMP LEADS AMPHENOL CONNECTORS rey/meter
This Z80 micro controlled clock/calender ) Plug .ad: c‘,ﬁ: 4in Ribbon Cabie with headers | 36 way plug Centronics Parallel
_rlg:eelv'es:oded tlmega:a ggm NPL_lf{hugby. 10way 90 85 120p , m" pin 1::2-:52:;:3940&: Solder £5.25 |1DC £4.95 s .
clock never needs to be reset. The 20way 145 125 195 i way B
facilities include 8 independent alarms and for 26way 175 150 240 |2 200 20p Hep Skdp 3281’3;33;'(;:)%’3? Razo o | 16 way 2
each alarm there is a choice of melody or 34way 200 180 320 | 24inRibbon Cable with sockets ’ ’ gg paY) 128"
alternatively these can be used for electrical 40way 220 190 340 | 20pin26pin3apindopin | 24 way plug IEEE ) e0s
switching. A separate timer allows recording 50way 235 200 390 | 2dngs 2008 §23: 3:3: :gg.': Solder £5.00 .IDC £4.75 40 w:; 180;
of up to 240 lap times without interrupting D-CONNECTORS 24in Ribbon Cable with D. Conn | 24 Way socket IEEE 50 way 200p
the count. Expansion facilities provided. 26 way Male 500p Female 550p Solder £5.00 64 way 280p
See July/August ET! for details. Complete Kit No of Wags .
£145+ £2.00p8p o ° 0% 97| RS232 Jumpers Byt s EDGE
Solder BOp 105p 160p 250, e 16 pi
M|CROT|MER é"g"\i? 150p 210p 250p 365h zfémsg'.'égéﬁf Egn':';akleeegszs 48 pin Eg CORNN ECTORS'
emale 24" Female-Female £10 -
8502 Based Programmeable clock tmer with %OIdg{j }ggp ;Ggp g%pgigp 24" Mrglae?Maelg‘gg.SO EURO %:;g wgy 190p %4():
#* 224 switching times/week cycle Hz%ds gog 85" 90::100:: 24" Female-Male £9.50 CONNECTORS 2x23way 175p —
* 24 hour 7 day timer IDC 25 way pﬁlg 385p DIN 41617 Plug Skt | 2X25way 225 220p
* Ah mdepe/ndem switch outputs directly m(erfacmg to Socket 450p DIL HEAgERs g} way }609 }65" %ﬁg 32; ;ggg —
thyristor/triacs older IDC way 70p170p
» 6 digit7 seg. displays to indicate real nme, ON/OFF and Reset | TEXTOOL ZIF swrrg'nes type type | DIN 41612 ?i;g ﬁ? gggs
times Sockets 4 way 70p | 14pin 40p 100p gxgg way 2" Pin gzop 275p [ 5700 Conn ~ 600p
* Output 1o drive day of week switch and statws LEDS. 24pin£5.75 [ §way85p | 16pin 50p 110p 3:32 x:y s;\gpiPln 2;8" gggp
Full details on request. Price for kit £57.00 ig pin £8.00 | g way 90 24 pin 100p 150p Yoo, bi P P
Pin£9.75 | 10way 1 48 @ pin 200p 228p | X32 way Ang. Pin 375p 350p
DISC DRIVES FOR THE FORTH COMPUTER SOFTY Il INTELLIGENT PROGRAMMER igslizC'AL OFFEEp
5%" Teac FD55 Slim Line Mechanisms The micro p pment system for Engineers and Hobbyists. You can 2732 350p
FD55A 40 track SDD 25Gkbytes unformatted develop programs, debug, verify and co‘n"\mit 0 EPﬂOMS or use in host computer by using 2764-25 450p
bare: £135 Cased: £155 softy as a romulator. Powerful editing facilities permit bytes, biocks of bytes changed, deleted 27128-25 £28
T ) 3 3 or inserted and memory Contents can be observed on ordinary TV Accepts most + Sv Eproms. :} égg 4g°p
cased + psu £350 Sotty Il complete with PSU, TV Lead and Romulator tead £169 6116P ‘350')
FDS55E 80 track SSDD 500kbytes unformatted
bare: £180 Cased: £205 BOOKS (No VAT p&p £1)
2 x FD55E 80 track SSDD 1 Mbyte unformatted &

. cased + psu £475 Uv ERASERS E.T.I. CRT Controller H/g&?k :1815;:
5%" Mitsubishi M4853 Slim Line mechanism "f°9'{"“""“9 the .
80 track DSDD 1 Mbyte unformatted uviB u;_) to6Eproms £47.50 PROJECTS 280 M(crocpmp. handbook £6.95

| bare: £225 Cased: 245 | UVITwithTimer 8000 | oo o iorsing, | Programming the 6502 £10.25
2 x M485 2 Mbytes Cased + psu £590 Uvid ul! to 14Epl'0l'ns £61.50 1.C.. Transistors. ) MASSY.. Lﬂng - £12.10
. ; " UVI41 with Timer £7800 7 ) 6502 Applications £10.20
Single drive table £8 Duat Drive cable £12 (Carr &2/ J " | Displays, Connecors 6502 Software Design s
Other parts for FORTH COMPUTER avallable send SAE for details. pr w “’59'{_ e and Sockets for most | 502 Games s
B : SIESEFS BF0 UILE projects are stocked Large selection of databooks, inter-
N 1 ) mains switches and safety by us. fac?neg books, books on BBC, etc in
i - PLEASE SEND SAE FOR PR'CE LIST g i interlocks s - stock. As for our list. -
o s

l
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—ve

30p

1A5V 140p 78P05
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30p 79015 50p
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350p LM30SAH250p
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OPTO ELECTRONICS

2N5777
ocP7
ORP12
ORPE0
ORP61

40p

180p  TIL3IA
120p TIL32
120p TILBY
120p TIL100

OPTO 'SOLATORS

ILo74

LEDS

0.125"
TIL209
TIL21%
Th212

DISPLAYS

130p
1

Red 10p
Gr 12p
Yel 15p

TL228Ye

TiL3tt
TI312/3
TIL321/3
TIL330
7750/60
Bargraph

9368
9370
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17 BURNI.
(Tel: 01-452 1300, 01-450 6597. Telex: 922800)
S EDGW ARE ROAD.T ONDON W2

Rectangular
LEDs{R,GY) 30p

DRIVERS

28558

#3238

5§

600p
110p
130p
140p
200p
225p

250p
300p

Y ROAD, LONDONNW [0

COMPUTER COMPONENTS

2732 . 31850| 1% Mz UHE 375
273295 39| £T28 s LHERAS
; RO
o= - prthn 00
=0p FroaqinMite ¥
“:'1'5 CRT6545 900p 10 290p
CATS027  £18 1008 2%
£12 CATS037  £18 18432 210p
30p €F9365/6 €46 2.00 2%
300p MC6845 245760 2%0p
%?p gFCGWM 50p 25 250p
: 796364 €8 2662  250p
20p 3500 s ggg TMS9918  £60 3276 180p
A 20 | 2111a 300p TMS9927 f18 35795 100p
150p €12 | 21122A  300p | TMS9928  £20 £20 | 3686 300p
200p €12 | 211820 00p T™MS9928  £20| fpi1799 €2 | 400 150p
90p 2147 50p i FD1793 23] 419 200p
5 dz7s e 2l Ne
1500 1620 3 a2n €| 4915  250p
= GRY S smo el e BRGSO
80p A16a2  400p | AMPSS10 Fp | WIDI4Y TP
200p 4164-15 450p| AM25LS2521£2 42 | 70 150p
225 4416-20 500p | AM26LS31128p | FD2797 £42 7168 175
900p 433220 300P | amasisa 1280 [PEITN | .00 1750
30p ©0p 20 £5 | nhong) GeEneraTons JEFYeS 1750
350p 2m0p | SIAPZIZN0P | pacag 2 1000 17
m‘ﬁp 310p | ooy .,”""m DM8131  375p 105 250p
A e ak .
£ 6116P-3' 375p| psgg30  140p |MCE6760 14318 17%p
m”"" l00p | S1¢ ooy | L3831 gg DMBE564 €12 1475 250
500p 20 | apo 2100 | DSea33  225p | BRGALISUCAR | 1600 2000
12.50 745189 ENGOUER 5y
m‘m me 745201 350p225p omsams mm AY52376 200p | 1800 mopm'
2%p 110p | 745289  175p LMF(}:%& % 740922  420p '}S’&? &
£3 220p | 93415 600p 1 74C923N S00p 8
“ 250p ( 93425 ¥ ng;:?g & BALID RATE g?&, m,'“"
320p 700p | ETNVAPTFTIVN MC3446  300p | REAMLIADUEE | 57.145- 200,
4 570p | 745188 325p | MC3480 8500 | mcrasny 675p | 330657 1759
a5p 90p | 745287 350p | MC3486 5009 | commts 200p | 350 17
e pord 79S8 2% | mcupe zamp | TP W | Gig =
90p zmp | 7033 3% | Mcaoss 325 | EVENTINRS | 1580 280p
TLOS4 2000 10p | 76571 S0P | M1 670 15068  £2
70 Sop 19% | 745472 es0p pCIa12 & AY-3-1015P 12400 £
up S 50y 200p
TS lo0n 12 zo | IETEITH | 2o 1o | avsvors,
UA1003-3 ”z&" zs;gnsv»mp 75121{)22 1unp COM8017 mm
935p 80p 751501 20 | MGa02  460p
Bﬁ% :% 250p | 253230 €7]75154  140p | TRIG02 300p ay
8253 290p 75182 90p WVwey M5
ULN2003A 75p 2564 £7 2
ULN2004 = 750 8255 250p | 2708 75361 Eedf ZIF SKTs
Unom zop | 5225 BB 2v6.esazne | TR SR ) _
ULN2802  200p | 289 27128-25 £28 | 751512 24pi <
ULNZ804  150p o> | 200 8008 | " ysg174 7009
8211 £38 754534 TZp|28pn  e0op | MYREITST00R
UPC575 mpmp 82 440p 0pin 10 | N £ TBA
UPC1156H £3
UPC1185H £5 LOW PROFILE SOCKETS BY Ti " WIRE WRAP SOCKETS BY T}
R R gmaimman® | e gm e an
Xhazie m’m» 16pin 11p 22pn 22p 40pn 30p | 16pn 40p 22pin Gp 40pin WOp
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ZN419C 1:: BD241 60p | MPSUOG 3";, 2N2222A 259 §§S§§?§ 200p | 25A400V 400p
ZN423E  130p | BD242  60p | MPSUO7  60p | 2N2383A V7p | 3n12g
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NazSE  3sop |BD3  60p |MPSUSS 7ap | 2N2646  40b | 3nrar-  viop | NN
%mm 5900 | BF2448 32,': Tbaae 33,‘: N 2 e m,,""" 27V-33V
7M128c 49Op | BF256B  50p |TIP30A  35p | 2NZ907A 26p | apass 260p | 400mW  9p
1ZN1034E 200p | BF257/8  32p [ TIP3OC  40p | 2N2926 9 | 40361/2 w 5p
ZNIGIOE 670p | BFE7  30p [TIP31A  40p | 2N3053 2o | 0s0a - a0
ZNA134 23 | BFR39 2p |TIP3IC  45p | 2N3054 86 [ 40409  100p
ZNA234 BFR40/1  28p | TIP32A 40p | 2N30s5  35p TRIACS
A23. 860p 40410 100p
BFR79 2p | TP32C 40p | 2N3442  140p | 40594 120p PLASTIC
BrRse | 1aep | Texa g SNates 2mn 4008 1| n soov  eop
BE mime m) e w0 & e B
BEXBA/S  40p | TIbISA 130w | 2N3704/5 Tup A g
AD161/2 45p | BFX86/7  27p | TIP35C  140p | 2N3706/7 10p m 8A 500V 96p
BC107/8  13p | BFX88 27p | TIP36A  140p | 2N3708/9 10p 12A400V  86p
BCI0SC  ¥p [ BFXB9  108p | TIP36C  150p | 2N3773  200p | gy17 12p | 12A500vV 1050
BC117 ~ 20p | BFY51/2  24p | TIPA1A  S0p | 2N3819  20p | gy 20p | 16A400V- 110p
BC147/8  9p |BFYS6  33p [ TIPAIC  s5p | 2N3820  40p | opgy % | 15AS00V 130p
BC149 10p | BFYS0 80p | TIP42A  60p | 2N3823  30p | Oago/91  9p | T2800D  130p
B8C157/8  10p | BRY39 45p | TIP42C  @5p | 2N3866  90p | Oagn 9
8C159 1p | BSX19/20 24p { TIP54  160p | 2N3%02  700p | Gaz00 9p
BC163C  12p |BUI04  225p | TIP120  78p | 2N3904 150 [ 5a%0  1op
BC172 12p | BUI0S  190p | TIP121  75p | 2N3%06  18p | jNgay Y
BC177/8  17p {BUIB  260p | TIP122  80p 037 66p | 1ngrg 7o | A 40OV 100p
1 1p | BUIY  2265p [ TIP142  120p | 2N4123/4 270 | 1Nq143 4p | BA 60OV 140p
BC182/3  10p [ BUI26  150p | TIP1a7  120p | 2N4125/6 27| yNagots2  sp | 12A400V 160
@ Mp|BUms oo |Thim 7op | NesZ o | DANYA g | leAioy e
BC212/3 1p|BU208  200p | TiS93 . 3op | 2N4871  Sop | INGOSS ;: C106D  45p
BC214  12p [BU40B  148p | ZTx108 12p g"ggg 20 | 1N6404/5 14p | MCRI0136 38p
BC237 15 gwggc 600p | ZTX 13p | 2N5089 gg IN5404/7  19p | TiCA4 27
acang, }z €310 % g;ggg ::s 2N5191  s0p | 920 i §Nw’5” :&
BC338 16p | MJBO2  400p | ZTX502  16p | 2N5245 g 2N5060  30p
BCA61 25p | MJ2501 2260 | ZTX504  1gp | 2NS401 TNS064  35p
BCA77/8  30p |MJ2955  90p | ZTX552 55p | 2N5458  30p BRICGE
Sy il e | ®
04502 2 PCB MOQUNTING
BC548C  12p MUE3A0  60p | VNSGAF  72p Zela sov e
BC543C  16p [ MJE2955 100p | VNTOKM  60p 2> | 18 100v 200
BCS578  p | MJE30S5 70p | VNEE  80p 00| o 2op | Gor12voC
BCSS9C  16p [ MPF102  40p | 2N697  28p 2p | b 00 | CoitSPOT24
BCY70 18p | MPF103/4 30p | 2N638  45p Lud [P 30p | 24vDC 1809
BCY7 22p | MPF105  30p | 2N706A  30p %0p | 24 6or 12VDC
BD131  75p | MPSAOS  30p | 2N708  30p 20p P | Coil DPOTSA
BDI32  S0p | MPSA12 §0p | 2N918  45p 8p =
BD135/6 40p | MPSA13  S0p | 2N930  18p 00p ot
D139 40p [MPSA20 59p | 2N1131/2 36p %0
BD140  40p 50p | 2N613 25 -
BDIBS  60p 50p [ 2N1711  28p 80p
BD232  &0p 32p [ 2N2102  70p 100p
BD233 75 50p | 2N2160  3s0p 1209

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

Orders from Government Depts. & Colleges etc. welcome.

Detailed Price | 15t on request
tock 1tems are normally by return of post.
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ne of the ironies of life is

that the largest single factor

in determining how well
any sound system performs has
nothing to do with the system itself:
it is the room.

Now you could adopt an all-or-
nothing approach and take a
pneumatic drill to your listening
room, to get rid of all those
resonances, throw out all the
furniture, because it's too
absorbent, and keep everyone else
out of the listening area, because
clothes absorb sound too (and
bodies, so it's no good asking your
friends to go naked). However this
could lead to a certain amount of
domestic unrest, and anyway,
would be impractical at a large
scale concert.

A less radical approach that has
fewer disadvantages is to tailor the
response of the electronics so that
the overall response of the audio
system plus the room is neutral.
This is most usually done with a
graphic equaliser.

While octave equalisers do have
some use, most equalisers supplied
for domestic use are pure
gimmickry. If you're taking your
equalisation seriously, the only real
option is a -octave device, which,
by pure coincidence, is what we're
about to describe here.

The ETI }-octave equaliser is of
sufficient quality not to seriously
degrade the sound of a high quality
system. It should be noted however,
that the use of any }-octave
equaliser will affect the performance
of the system simply because it is in
circuit. Each of the filters has a

Circuit diagram of the

relatively high Q and will therefore
cause significant modification to the
overall phase linearity as well as the
frequency response when cut or
boost is applied. | have seen many
otherwise high quality systems
degraded significantly by the
excessive use of 3-octave equalisers
and we do not recommend the
incorporation of these units into a
high quality system unless a specific
need is apparent. Nevertheless,
when modification of the frequency
response is required, no matter how
drastic or how modest, a }-octave
graphic equaliser is an almost ideal
way of doing this.

Each channel of the equaliser is
controlled by a separate slider
potentiometer so the array of pots
gives an approximate indication of

the response inserted.

Design

Each filter is formed by a series
resonant network incorporated into
the feedback loop of a high quality
operational amplifier. In this case
we have used the NE5534N.

‘Gyrators’ are used to simulate

1/ OCTAVE
EQUALISER

In order to illustrate the principle of
operation of the graphic equaliser we
first need to consider the operation of a
simplified version of a single stage, as il-
lustrated in Figure 1. Here, the input
signal is fed to the non-inverting input of
an op-amp through a 10k resistor. A
potentiometer is connected between the
non-inverting inputs with its wiper going
to signal common (ground) via a net-
work represented by Z. Here, a series-
resonant circuit is employed. Feedback
is provided between the op-amp output
and the inverting input.

O OUTPUT

EFFECTIVE
POTENTIOMETER
IMPEDANCE DUE TO
PARALLEL
CONNECTIONS
OF SLIDERS

IMPEDANCE
NETWORK

SERIES RESONANCE
CIRCUIT

Fig. 1

The input resistor forms a potential
divider with part of the potentiometer

main section of the
Graphic Equaliser

NOTE
1C1,2 ARE NE5534N
1C3-9 ARE TLO74

) QUTPUT

e
Pt 7%
- ! R4
10 ps¥ 2204
220k

Cc11
150n cis R15 c19 A1e
& 100n Tk 560 1k

18

ET! AUGUST 1983




—ieeee HOW IT WORKS

GRAPHIC

Is your listening room/concert hall dull and lifeless? Or does it
echo and ring like the Whispering Gallery? David Tilbrook comes
to the rescue with a project that will help get your response into

shape.

PROJECT

(from the op-amp + input to the wiper)
and the impedance Z to common. The
feedback resistor also forms a potential
divider with the end of the pot from the
inverting input and the impedance Z to
ground.

If the wiper of the pot is set to mid-
travel, the attenuation of the input
signal due to the potential divider is
compensated by the gain of the op-amp
and the overall gain from input to out-
put is unity. If the pot wiper is now mov-
ed toward that emr of the pot connected
to the op-amp’s inverting input, the gain
of the stage is increased as the feedback
ratio is reduced owing to a reduction of
the impedance from the op-amp’s inver-
ting input to common. At the same time
less attenuation of the input signal oc-
curs as the impedance from the non-
inverting input to common is decreased.
The stage will have gain, maximum gain
being determined by the impedance of
.the series resonant networks. If this is
low, gain will be high. Series resonant
networks exhibit very low impedance at
resonance, rising either side of that
frequency.

When the wiper of the pot is moved
toward the non-inverting input of the
op-amp, the attenuation due to the in-
put potential divider is increased. The
gain of the op-amp is decreased at the
same time as the feedback ratio is in-
creased because the impedance from the
inverting input to common is increased.
Once again, the overall gain of the cir-
cuit is a function of the impedance of
the series resonant circuit, but this time
the gain is at a minimum — in fact, at-
tenuation occurs.

By choosing a suitable Q for the
series resonant network, the bandwidth

can be set to cover a desired frequency
range. The potentiometer then sets gain
or attenuation of the stage at the centre
of the chosen frequency band.

The technique just described above
can be used whenever it is desired to in-
corporate a relatively large number of
filters into the signal path as in graphic
equalisers or tone controls. The filter
networks need not be bandpass or notch
filters, simpler bass and treble controls
can also be used.

Once this basic configuration is set
up, all that remains is to design the filter
networks. As mentioned before, series
resonant networks were used since these
give the required characteristic of low
impedance at the resonant frequency. In
their simplest form these networks con-
sist of an inductor, capacitor and
resistor in series. At the resonant fre-
quency, the im?edance of the circuit is
equal to that of the resistor assuming a
perfect inductor and capacitor were us-
ed. To eliminate the inductor an op-amp
circuit has been used to simulate the
characteristics of an inductor. Such a
circuit is called a ‘gyrator’.

The gyrator circuit can provide both
the inductance and the series resistance
required in the network so this can simp-
ly be placed in series with the capacitor
to form the required resonant circuit.
This is shown in block diagram form in
Fig. 2.

IN
C
(o 10
T CL
z
220k
| eyrator

Fig. 2 BASIC GYRATOR CIRCUIT

Fig. 3

Figure 3 shows the general circuit of
the gyrator used in this project. The
amount of inductance ‘generated’ by
this circuit is given by the simple
equation:

L = 1k x 220k x C, in Henries

where the value of C, is in Farads

The equivalent circuit of the gyrator
is shown in Fig. 4. The series resistance is
equal to the 1k resistor while the 220k
resistor becomes the parallel resistance
of the coil. This value is high enough not
to affect circuit operation drastically.
The resonant frequency of this filter is
given by the standard formula:

1
F= in Hertz
27/LC

The general circuit, simplified, of the
Third-Octave Graphic Equaliser s
shown in Fig. 5. IC1 is simply a variable
gain stage which also provides some in-
put buffering. IC2 is the filter stage with
a group of 28 gyrator circuits, all con-
nected in parallel, in the feedback cir-
cuit. Commencing at a centre frequency
of 31.5 Hz, each gyrator filter has a Q
chosen such that its bandwidth covers
one-third of an octave. Thus the upper
and lower the 3 dB points of adjacent
filters ‘touch’. A total of 28 filters are re-
quired to cover the audio frequency
band. Filters are not placed on the band
limits of 20 Hz and 20 kHz as they are
not really required. To reduce the IC
count a set of seven quad op-amps
(TLO74s or uA774s) are used for the
gyrators.

Slide pots are used to set the gain or
attenuation inserted for each third-
octave band as it is easy to see, at a
ﬁlance, how much gain or attenuation

as been set and, as all the pots are lined
up in parallel across the front panel, one
can instantly see the total modification
made to the audio system’s frequency
response.

ces LTS V2 o, [P RV
6n8 T 3n9 T

(O
\ T 1= ;
= LEVEL e | :OBOUT
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1
! L
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L 220k

EQUIVALENT CIRCUIT
OF GYRATOR IN FIG. 2
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the inductors necessary for the
series of band-pass filters so there
are no coils to wind. The gyrator is
covered in more detail in the How
it Works section, but the main
problem associated with this
approach is caused by phase shifts
occurring in the op-amps used in
the gyrators. The basic principle of a
gyrator is to invert the phase
response of a capacitor to simulate
the characteristics of an inductor.
The problem is that all amplifiers
introduce a phase shift which
increases towards the extremes of
the frequency response. For this
reason, care must be taken when
choosing op-amps for use in
?yrators at the top end of the
requency spectrum, This problem is
accentuated when the Q of the
filters concerned is increased. Since
the Q of the filters must be higher
in a J-octave equaliser, an op-amp
with greater phase linearity at high
frequencies must be used.
Fortunately, op-amps with the
desired characteristics are not
difficult to obtain and we are using
the TLO74 or uA774. These are both
quad FET op-amps with almost
identical performance and are
capable of excellent results in the
circuit, even in the top-most filter.

Earthing

In any large multi-component
audio system, earthing is a
continuous nightmare because of
hum loops. The theory says that the
entire audio circuit should be
earthed at only one point.
However, adding an extra earth
connection can sometimes cure a
hum that you’ve spent many hours
chasing round the circuit — this is
one of those occasions when the
best approach is to leave it like that
(but keep your fingers firmly
crossed), hope it holds while the
band is playing, and forget about it
afterwards . . .

The other problem is deciding
exactly where this one earth should
be in the first place. Some people
say the very start of the signal path
— or, at least, as close as you can
%et to it. Others say that it should

e at the power amp input. But
everyone agrees — it’s definitely
never at the graphic equaliser. OK,
then, what connection should there
be between the mains earth and the
graphic equaliser electronics? Some
opt for a capacitor (100n is a
reasonable value); others use a
resistor (10 to 100R). We've left this
up to you. However, all agree that
there must also be a very low
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PROJECT :

Graphic Equaliser
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Circuit of the power supply for the Graphic Equaliser. .

impedance path to earth through
the rest of the equipment for safety
reasons: if there isn’t, you’re asking
for a nasty shock. Note also that
you must use insulated audio input
and output $ockets, and be careful
not to inadvertently connect the
signal and mains earth in any other
way — watch how you secure the
PCB to the case, for example.

Capacitors

One possible area of trouble is
in finding a supplier for the
capacitors. If you look at the Parts
List, you'll see that lots of the
capacitors are in the E12 series: we
hadn’t realised how many suppliers
had switched to supplying just the
E6 series until we tried to locate a

supplier for a suitable type. In the
end, we used Siemens
polycarbonate layer types from
Cricklewood for all the capacitors
above 10n in value, and mixture of
these and polystyrene for those
under 1n0. Ours were all 5% types
or better, and we’d strongly suggest
that you use 5% tolerance or better
for all the capacitors in the gyrators.
We've designed the PCB so that it
should accommodate most types
you’re likely to want to use.

Next month we will give
constructional details of the
Graphic Equaliser, including
details of a-super specially
designed case from Newrad
Instruments.

ETI

This is the completed PCB — more details next month.
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MAIL ORDERS:

Unit 1, Hill Farm Industrial Estate,
Boxted, Colchester, Essex CO4 5RD.
TELEPHONE ORDERS:

Colchester (0206) 36412.

SRapid
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ac ointer control ol .
208, 28 icL7621 180 BLM381 120 Mc3dd0 135 PRCASSB 60 TLosz 45 e ] 18;5: Pr Ultrasonic ransducore. 380
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Socket with 2m lssd 1200 Y Essily intartaced with any digital | Singlesided .. 50 L ) 201751 _7eh 4527 _Js0
system; ten TTL compatible sig- LS75 20 LS123 34 LS160 35 LS197 45
. Spot face cutter . 105 Lsas3 60
:;Z,,’,’: useditolseiactitheialio Pin insertion tool . 162 tg;g :; tg:gg 2; gl‘g; g5 ‘L-g2g“, 653 Ls365 28
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'3
for the beginner or the experisnced constructor 3
to obtain a wide range of components at greatly reduced prices, %W 6% 40
Raesistor kit. Contains 10 of each value from 4.7 ohms to 1M (toul 0
of 660 rumor:) . 40
an Cep. . 80
yester Cap. kit. 6 of esch value from 0.01 to 1uF {65 caps) . 80
“an kit. COnulm 5 of each vaiue from 100 ohms to 1M (tom
ressts ¥ I
Nuund Bolt kit {total 300 items): Imp d
256BA %" bolts 50 6BA washsrs
26 88A %" boits 26 4BA %" bolts
80 6BA nuts 26 BBA %" bolu.

'ORDERING INFQ, All components brand new and full specification, All prices exclude VAT.

. Pleass add to total order, Piease add 50p carriage to all orders under £15 in vakue, Send chaque/
P.0. or Access/Vise number with order, Our detailed catalogue costs 45p (free with orders over
£10). Calle: mott ! Tel orders with Access or Visa. Official orders

ve are open Monday to Fridsy,

The Rapid Guarantee

* Same day despatch
* Top quality components

* Competlitive prices
* In-depth stocks
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{no swich) 899 | 2pF o 10pF PRICES PER positions finc. 2 CONNECTORS [S151B +jine 64p]5 amp 59n 8p an?g;n 1.20 2N4905 2.75 40457A 129 | BC183LA 13p | acvss 4.90
SUSTEROCE {600MHz)  27p METRE eys) 3.80 [PCB Male + Latch|S151G + line 64p] 7 amp s9p| 70220(TIP29) ot 46p 2N4906 2.99 40513 175 BC183LB 13p | BCYBY 4.10
pLs 20F 10 22pF Solid Hook-up — Straight 15mm § g 113 am, 5 36p | 2N3 480 2N4307 3.20 40537 g8p | BC183LC 14p | 8O3
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5 ELecTAoLYTics | Twnl Amp 14p | DPOT 275 | 20 wa: 123 |K151G +iine 66p ] 20mm 36p]{Aztec BMHz N, L ENamatizing 40602 168 | BC1sale 13 -28
Standard Horns xia by Siemens o ROTARY 20 way 225 “}15%'; Wlnc;:p % 36plwideband 4.50] 2N3442 135 | 2ndeie 25:2 40004 1o aciss z":: 80137 m
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Semens o Ja7 s e RIBBON 1 b 385 |oen 18p [18mm<ine 8p| 48.00Mrz 169 Jrochinacmos | 243645 66p | 2N5179 agp ACY4s ogy | BC237C 18p | BD233C 64p
it CERAe 147 a0 17p | Pricesperfoor 16 10p 40p | 7P 300 |21mm plan  5p| 100.00MHz 2.95 795 | 246 280 2N5180 D136 675 BC238  14p BD240A 59
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3304 1% lioo 18 14 ot 399 22 26 - . SOCKETS 29mm (Red. Bl {processor 9.00] 2N3702  10p N5188 115 AD181  ‘3op BC238C 17p | BD241C 67p
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Bn2. 10w 328 CAN SENSITIVE PCB 2,2('0 " fig 110 10 39p | MINI TESTER SOLDER 125gms 2N3854  a4p | 2NS458 29p 8C13f 5o BC301 44p BOY61 2.80
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5% 100v 7 5mm | 0.1 35V1ap | 035114 195 | 3% mm Metal Chassis Plug ALUMINIUM  JOPV 1000y abouttypesnot | N3B77A 35p | ZN494 1.37 BC148  j0p | BC3088 14 Fi5a  28p
00n, 120n 22135V 14p 233x220 3.9 | Mono 2 [ {Holes) MATCHING  JAC/DC, 5 ADC, iisted due to 2N3900  2Bp | 2N5496 159 BC148A 12p B8C309  14p F167  58p
1500 Tqp | 333V 14 Double sided —— | — L KNOBS D EARL . insufficient 2N3902 3.33 | 2N5543 12.00 | gciase 13 | BC309A 1% F158  26p
180n, 2200, 47135V 14p 100x 160 1 JACK SOCKETS 13 AMP Ivs. 1 .SAAC. 0 1210 ace 2N3903 13p | 2N5551 “37p BC148C 13p | 8C3098 16e F159 SO
o 1ap | 6835V 140 100%220 215 . a0cK DOMESTIC - 18mm  48p |5M 16.60{ Oniytopquatiy | 2N3904 13p | 2N5640 aSp BC149 10 09C 17p F160 b
330n. 390n 20p 1.0/35v  tap 203x 114 221 |, 0 o | Plug s Fuse 50m M9 24mm  58p 680R 20,000 davices sold 2N3905 13p | 2N5654 35p BC1498 12p BC317 18 F161  Gop
a70n 560 26p | 22116V 14p 233x220 4585 | .. 70 288 |adaptor 2 wa M10. 30mm 0PV 1000V’ 2N918  33p 283906 13p | 2N5786 80p BC143C 13p BC318  18p F163  80p
aaon 300 | 22i35v 14p | Devetopertor b A 69p v DC. | 2n929 2N3924 8,30 | N8I3 23p BC152  3sp 320  28p F166  §7p
S Tiomm: 35 | 3335V 18 above (do rot 5 2000v AC. 0-10F 2N929A 48p | 2N3945 85 | 2N5884 5 BC163 23 | BC32) 28 167  20p
I PR L avitev 18p use Sodium Traling skt. 82p to 10M 32.00 930 2N3962  30p | 2N5886 5.95 1 b3 8C327  14p 170 . T8
300V 4.7/35v  20p Hydroxide) 2N930A 30p N 1.42 | oneo27 30p BC157  11p 8C328  14p F173 ' 28p
POLYESTER 6.8/25V 500m 250 FLAYS 2N1131 24p 2N T5p B8C157A 1 BC337 18p F174 7Tp
2N6030 6.60 2
In. 18, 22 6.8/35V 21p %05] 20mmSiow F N1132 26p | 2na031  eBp [ JUSSND ool BC1578 13 338 18p 177 28
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CRICKLEWOOD ELECTRONICS LTD

other stores .
cannot reach/

Stocking parts

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Securicor available. B3Phone your order quoting Credit Card* +'access
_a . . + zo1 % BARCLAY -
TELEPHONE 01-452 0161 TELEX 914977 number.ElCallin. You will be more than welcome. ElOfficial * 2355
ALL PRODUCT FIRST GRADE FRANCHISED SOURCE orders accepted from Govt. Depts.. Schools, Colleges, % ViS4 .
All advertised items are guaranteed to conform with, or surpass| Armed Service Establishments, P.L.C.s and approved exeress
r 0 . . H
[manufacturer’s current data sheets. This list represents a fraction of | ccounts. Bl Overseas orders by Bank Draft in Sterling and £2.00)
our stock. New items are constantly being brought into stock.|minimum post and packing. DHL plus £65.00 no V.A.T.
Cricklewood Electronics keep up with the times. Please phone about m applicable to U.K. only. Please add 15% after adding P&P .
all your electronic needs. to order. No V.A.T. on books and datasheets.
HOW T 1 i i i f P
_ i C RDER ,.'V:‘:’" g_’d‘g V'a'ih ChG?’“e' P.0., Bank Draft, Regis all in stock items despatched same day (95% of all adver-
g'"e 9: . '6‘(’)' write Cre kl't ard* number on order with signature.ftised items are in stock), items out of stock in a few days — any
ease a p post, packing and insurance, more for heavy goods,|problems and you will be informed immediately.
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ME1002 48p | TIP115  81p | ITT923 150 | 40486(T0S) 1.66 LM711CH .38 | TA7073 4.25 | UPC1188H 4.50 | ;4456 469 2415347 9% | Jicoss 198 | 211a(200msi82p | 'S 4%
ME1075  48p IP117  96p 1172002 2% | 40812 270 | Avi-8050 9Bp 711 70p | Ta7120 199 | UPCIISOC 3.50 | 74198 248 TS o 2532 2,98 | _50maT0202
E1100 48p | TIP120 6% | M22361 1.80 { 40676 (T066) AY389103.66 | LM723CH  85p | TA71 75 | urcizizc 160 | 24080 e 745352 B 2584 299 | 7o0sm  esp
ME1120 aap | TP122 73 | DAl0 70p . AY389124.40] LM723CN 350 | TA7202 4.9 | UPCI213C 2.00 | 74197 agp T s 2708 225 | 1912 850
ME3002 6y | TIP125 Bdp | OA4T 200 § 40gar 182 | ays2378 .90 | LM725CH 340 ) Ta7203 499 | UPC1228H 1.37 | 54107 4sp s 10p 271615 2.10 | 7915M  68p
MEaggy 1 Sty g:‘l: A% Jo | 13600 ves | casois s MIZEEN Y| Tazzor  1se | LRI 17e | 24193 45 e S 2en g 4001 10p 2764 &80 | 792am  65p
M N
MERS: i | TE 3R | ot = || S0t 1| OGNS MBS o |vowemas| i 3 |vane )l im e eS| R
ME4101  25p aga } w4 1 TA7222 175 74196 45p 4007 14p 41161200051 80p { 79127
41 1P1 200 400-500mwW i LM741CN14 XR2206 292 745373 5 4008 a4
=g 2 | g | QR IE|wwane|S 3R e in) AW R | Ame & | mme | W8T AR @
41 4- - I :
nest 3 | Shme, 2| RN e lTAARS 5@ | mes’ oo TR SR [ zamse i | D00 [ e gas) gsaeeros,
MEG002  28p 24 Sen, CA30288 1.99 14 70p | TAA00 395 T 8% 4012 159 6514 3.30 i
MEBOD3  25p £24 Series CAJD2eE 193] 011  seo fraazzo 2008 | ZN103¢ 199 50 4013 19 6810 135 ] 131K 199
MEB10t 2 3382V 14 i LM1303N 120 | TAAs21 1 ZNAI34E 29.95 74L5396 1. 2014 q 7918 199
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THE MOTOCAR

Could this fairly ordinary looking Lancia car be the Car Of The
Future? Motorola certainly think so. Read on and see if you

agree.

their Motocar (who says ETl has a monopoly on

bad puns?). It's a Lancia Delta with a lot of
electronics where there used to be switches and yards and
yards of copper wire.

Even though they were very nice to us, impressing the
press wasn’t Motorola’s reason for spending the
equivalent of several Rolls Royces on building the car.
Their main targets are the car and car component
manufacturers. Not only are Motorola trying to persuade
them that they need to bring car electrics up to date, but
that they should use Motorola products to do this; and fur-
ther, that they should work closely with Motorola to get
the products they need. So, the car itself is by no means a
fzjnished design, it's a try out for a large number of different
ideas.

Why Go Electronic?

Conventionally-wired cars have been around for quite
a while now, so why should anyone want to change? Well,
from the manufacturers’ point of view, there are a number
of good reasons.

Firstly, and always firstly in manufacturing, there’s
cost. At present, a wiring loom for a car costs around £35.
Motorola’s electronic system, with a great host of addi-
tional features that we’ll be looking at in a moment, would
cost around £100 to build after a tidy up of the prototype.
Obviously, Motorola learned a few things during the
building, and some newer components better suited to the
project have since come on the market, so with a little op-
timisation, the cost could probably be halved to £50.
However, once you start to use specially made com-
ponents, a lot more cost saving can be carried out, and the
price would easily go below that of the conventional
loom, especially if the price of copper rises. And the elec-
tronic system will almost certainly be a lot easier to install.

Secondly, there’s reliability. Well designed electronics
should always be much more reliable than electro-
mechanics. An electronic loom would considerably
reduce the number of connectors in the system. Not only
would this improve the car’s reliability after sale, it would
also cut down on manufacturing costs. Did you know that
around 40% of all cars straight off the production line re-
quire some remedial work to be done on their electrical
systems?

Q t a press conference recently, Motorola revealed
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Thirdly, by using electronic control, the engine’s per-
formance can be much improved. Fuel efficiency is very
important in Europe, but over in the States, tough anti-
pollution legislation has led to emphasis on emmission
control. It was, in fact, this legislation that provoked the in-
terest in electronic engine control in the first place — who
says that conservation is always bad for industry?

Finally, an electronic control system can offer driver
and servicing facilities very much more easily than the

iconventional system; for example, fault finding and fault
monitoring can be automated.

Why The Rush?

Motorola are keen to get into the market as soon as
possible. They reckon that by 1987, 7% of the European
semiconductor market will be for cars. Naturally, they're
expecting a certain amount of competition, but they hope
that their early start will catch their competitors napping.

T[\ig is what the Motocar no longer has — a conventional (messy)
wiring loom containing about 500 metres of wire,

Take A Bus

At the heart of Motorla’s electronics is a four-wire
multiplexed bus. This links the master control unit to a
number of outstations that are responsible for controlling
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FEATURE

The layout of the main bus and the fibre-optic bus: the fibre optic
bus radiates out from where you’d expect the gearshift to be. The
main bus is in a H-shape and is drawn with a solid white line.
and monitoring the car’s functions. The master control has
a separate interface with the controls on the steering col-
umn, and there is also a completely separate fibre optic
system that controls some ‘luxury’ items.

The four wires of the bus have the following functions:
power (positive, negative return through chasis), signal
earth, data, and bus control. Data transmission is sequen-
tial and bidirectional in half duplex mode with auto-
clocking and RZ. The control line is used to sort out which
unit is sending what to where. The power line is for the
controlled devices as well as for the outstations
themselves, so it has to be fairly meaty. All the other con-
ductors can be light weight.

Outstations

All the outstations are based on the Motorola
MC6805P2 microprocessor, as is the master control unit.
Motorola now say that they would now use the cheaper
and more appropriate MC6804P2, but it was not available
when the design work was done.

The simplest of the outstations are the load-switching
units, of which there are six, all identical. Each is capable
of switching eight loads of up to 10 A, although in the pre-
sent car, the most that is used in any one unit is seven
(some units switch rather fewer). Because N-channel
devices are cheaper to make than P-channel ones, N-
channel T-MOS FETs are used to switch between the
ground connection to the controlled devices and the car
chasis; this means that the controlled load is always at
positive supply potential with respect to the chasis, and
this could lead to a corrosion problem.

Motorola’s proposed solution is to use an on-board
DC to DC converter to provide a higher voltage supply of
30 V. This will allow the N-channel FETs to switch reliably
at the standard supply voltage (nominal 12 V) in common
drain mode, even when the system is suffering from a

Motorola’s smart power device — to be used for future load
switching stations.
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reduction in supply voltage (for instance, while the battery
is turning over the engine on the starter motor). Surprising
though this may seem, it is apparently cheaper to do this
than to use P-channel FETs. :

Each load switching unit has an A-to-D converter
on board, so that it can measure, for example, the output
from the petrol tank gauge. It also has a load-state monitor
that can sense blown bulbs. This information is all
transmitted back along the bus to the central control.

Further development of the load switching unit will
almost certainly involve Motorola’s smart power device,
soon to enter production. These devices have a T-MOS
power transistor with logic and drive components on the
same chip (together with, perhaps, a DC to DC converter).
These may make it feasible to use single load switching
units, with each load on the bus having its own dedicated
switching unit. In order to avoid increasing the number of
connections by using these units, they may well be housed
within the controlled load itself.

Condition Monitoring

Hard at work just gathering and transmitting data is
the vehicle condition monitor, one of the four other types
of outstation. It sits inside the engine compartment and
monitors fluid levels and other information to be
presented to the driver. A single A-to-D is used to monitor
the alternator output, and, as well as being used to provide
the system’s equivalent of an ignition warning light, this
also determines the control of the battery charging.

The other three outstations are semi-autonomous in
that they are not under direct central control: for instance,
you could not have the engine control unit having to deal
with an interrupt when it was just about to fire a spark

‘plug. Besides the engine control unit, there are the cruise

control, so that you can take your foot off the accelerator
and the car will maintain a steady (and legal) speed, and
the climate control, a posh phrase for an air conditioner
controf unit.

The engine control has a pressure transducer in the in-
let manifold; it also measures the position of the distributor
arm in 0.35° increments (by using a phase locked loop to
multiply up the output from a position sensor). Thus it can
control the spark and fuel injection timing to a resolution
of 0.35°; it can also control the amount of fuel injected.
However, the opening and closing of the inlet and outlet
valves is still done mechanically.

Alternative Bus

To avoid running lots of wires from the controls
mounted on the steering column, Motorola engineered a
much more simple multiplexed bus to link the steering col-
umn to the central control unit. It’s a three wire bus, with
unidirectional data flow; the encoding is done with stan-
dard CMOS, rather than a microprocessor (shame!).

Gone is the familiar needle and dial speedo — it’s
replaced by a flourescent digital display, as in the latest
Maestro. The display itself is an off the shelf Futaba plasma
display, driven by (you've guessed_it) a dedicated
microprocessor, this time an MC6801. To be fair, the
micro is kept busy displaying a range of messages (in a
choice of several languages and imperial or metric units)
on two separate LCD displays to tell the driver about the
state of the car, distance travelled, etc. For instance, it is
this that will tell you if one of bulbs has blown.

One interesting feature is the use of an EEPROM to
store the odometer reading. When the ignition is turned
off, power is held on long enough to allow the old reading
to be erased and the new one written into the EEPROM.
Motorola have put quite a lot of though into developing a
system that is as secure as possible, to prevent
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The Futaba display used, in ful action. Unfortunately, you can’t see
that the figures are in a rather reasuring green, and the main beam
indicator is in a baby blue. . .

unscrupulous dealers from being able to wind back the
reading.
Multiperplexed?

Motorola claim that rather than confusing the poor
mechanic, the multiplexed bus system should make ser-

Above: one nice touch not mentioned
so far is that Motorola have tackled the
problem of supply line transients at
source, the alternator, by replacing
three out of nine of the diodes with
transient suppression types.

The present test unit (right) is just a
little bigger than a hand-held calculator
(though this does depend on how big
your hands are . . .) Apparently the
production model would need little
more than a (yes, another)
microprocessor, some ROM (possibly
on board the micro) and a display.

FEATURE : Motocar

vicing and repair easier — but only provided that the
garage buys a special adapter! This special unit would,
when plugged into the car, take control of the bus and run
the car through a test sequence, with a readout that tells
the mechanic what needs attention. The special adaptor
units should be around the size of a largish pocket
calculator and cost about £150 (a special one will be need-
ed for each car type).

Shine A Light

The other multiplex system uses optical fibres to con-
trol seat positioning servos, windows, door locking and
window mirror positioning. This system is entirely separate
from the other bus system, and it has its own control unit;
it's also arranged in a different way, as a star network. Each
unit has its own line running bacz to the control unit: this
was necessary because of the lack of T-junctions for op-
tical fibres.

Motorola’s optical fibre system is unusual in two ways.
Firstly, the same devices are used as transmitters and
receivers, thus allowing two-way transmission along a
single fibre. Because only short transmission distances are
involved, signal strength is not a problem and 4 relatively
inefficient detector can be tolerated.

Secondly, visible light is used because this will make it
easier for a “‘mechanic’”’ (perhaps Motorola had better in-
vent a new term for this person while they're at it) to
detect if a signal is present. The cost of the components
needed for a visible light system is also considerably lower
than those for an infra-red system.

Motorola say that fibre optic systems are used because
they offer higher noise immunity and lower weight than
copper wire systems. However, the fact that they’ve been
confined to the luxury features of the car is probably
evidence of a reliability problem — or is it just my
cynicism?

Parting Shot

One last system that we haven’t mentioned yet is the
radio. It too (yes!) uses a dedicated microprocessor, and
even though it's a Grundig radio, the micro is a Motorla
MC6220. It's worth reflecting that Motorola started out by
making car radios; having partially surrendered that
market and gone on to greener pastures, they're now set
to invade the rest of the car. ETI

£
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LB ELECTRONICS

LIMITED STOCKS

Brand new havard H452, power supply and Nickel charger,
output 13 volts at 0.7A (max 1 amp) 7” x 3" x 3'2” appx. Fully
cased and boxed only £4.95p plp £1.70p.

SPEC|AL OFFE RS (while stocks last)

Mutllard.2” Red L.E.D.’s 0.06p, 7805 38p, 7805KC 5 Volt 1.5A 75p,
78H05 5V 3 AMP £3.50p, 5K 3" multiturn trim pots 14 for
£2.50p

DISC DRIVE BONANZA

PERTEC FD650 DSDD £199 + VAT
TEAC FD-55F "2 Height DSDD 80 track £228 + VAT
Cannon 2/3 drive SSDD Shugart Compatable £129 + VAT

40 Track
Apple controller card for two drives. .. .. £40.00 + VAT pé&p 50p
ASC11 coded gwerty Keyboard ,manufactured by Alphanumeric
(Woking UK). Model 60K brand new plus data...... £19.95p p&p
£1.50
25 WAY ‘D’ Types, plugs £1.85, sockets £1.85 (solder tail) p&p
30p. Telephone for bulk prices.
8” Drive Cabinets complete with power supply (LINEAR) to take
two 8” Drives, Brand New £99.95p + VAT (carriage cost)
Twin 5” Cabinets with power supply £30.00 + VAT (providing a
disc drive is purchased from us, if drives purchased elsewhere
£40.00 + VAT)
9” Green Phosphor Monitors Brand New and Cased Composite
Video Input 18mhz band width £78 + VAT each (carriage cost)
Textool 24 dil Zif Skt (used) £3.95p p&p 30p
Brand New 13" Colour monitor fully cased. Full warranty 540 x
236 pixel. RGB TTL Input plus apple Input £220 + VAT
(carriage at cost).
BNC Lead Bonanza coax lead with BNC plug at one end, 2 metres

TEST EQUIPMENT CENTRES orex'sxonshvee

=5 .

aini'e’y DT UNLESS

STATED )

HAND HELD aWith free carry case  Beckman T110As T100 plus Cont. test.

KD25Ca13 range 0.2A OC 2 meg ohm 4.95 elc.

KD305=16 range 10A BC. 2 meg ohm £29.95 Sifam 22008 21 range 2A AC/0C

XD30Gu25 range 1A AC/DC20 mgohm  £34.95 20 meg ahm

KD5SCu28 range 104 m;/mé.J 20 menhohm m.ﬁ ;{J&t‘l;-l-:l l:.l)r;lvi cl:sso £295

6010+ 28 range 10A AC/DC 20 meg ohm  £34.

7030+ As 6010 but 0.1% basic. £41.30 TM353e 27 range LCO 2A AC/DC

XDG15816 rangs 10A OC.2 meg plus Hie tester £39,95  TM355e 28 range LED 1DA AC/0C £86.25

189M 30 range 10A AC/0C. 20 meg plus Hie - TM351+ 29 range LCD 10A AC/0C £113.85

tester £69.05 “Optional carry case £6.84

HD30 16 range 0.2A AC/DC2megohm  £41.95 2001 28 rangs LCO 10A AC/0C ptus Srange

D0/ Bihs ahowe plus oL buzaen 50 TR0 1t it 60 every acity 0.02% £171.00

H031 22 range 10AC/0C 2 meg ohmspluscont. . 1503a 4%, digit LCD svary hacify 0.05%) ~ £171.00
" 1503Ha 0.03% basic version of above 89.00

DM2350 = 21 range 10A AC/0C 20 meg ohm 1504 trus AMS version

miniature hand held auto range £49.95 Sjifam 24 range LCO 2A AC/0C

Beckman T100 34 range 10A AC/DC Metrix {ITT) professional 3\% + 4v; digit

20 meg ohm £56.35 DMM's standard & true. RMS 4 modals stocked

plus £1.00 p&p 30p and 10 metres plus £2.50 p&p 75p

LB ELECTRONICS ==

TEL: UXBRIDGE 55399

. FIRST

Sees

Sosd

Highly recommended for its versatility, this latest Nascom micropro-
cessor can be the foundation of a superb professionally styled system of excitingly
useful applications anddevelopment...and of course, Electrovalue are accredited
Nascom suppliers, ready to deliver your Nascom 3 (and ancillaries) NOW!

N cropr £549 + VAT

to drive monitor or TV set)

onitor for above €120+ VAT
Nascom Dual Disc Drive SS/DD £685 + VAT,
takes standard 5%}

ascom High Capacity Dual Drive £945+ VAT

Nascom 2 in kit form inc. keyboard but less power supply, case and
RAM. Always available. £225 +VAT.

of components, etc, costing from pennies to hundreds of pounds? So why not send
for our new Summer Price List and see why it pays to buy from us.

ELECTROVALUE LTD.
Head office, Mail Order and Shop: 28 St Judes Road, Englefieid Green,
Egham, Surrey TW20 OHB. Egham (STD 0784: London 87} 33603: Telex
264475. North —personal shoppers only. 880 Burnage Lane, Burnage,
Manchester M19 1NA (061-432 4945). .
EV Computing Shop, 700 Burnage Lane, Manchester (061-431 4866).
Electrovalue and EV Computing Shop are members of the Microvalue group.

11 HERCIES ROAD, HILLINGDON,
MIDDLESEX UB109 LS, ENGLAND i

£71.00 - £201.25
FREQUENCY C! SIGNAL GENERATORS 1220/240v AC)

UNCT! < Alt sine/square/ |
triangle/TTL etc TG100 1 HZ- 100KHZ  £80.00

61020242 - 2 1
PFMDDA MAZ 1 bl guckl 8 il LEDETZ.80 | s M £168.75
git LED bonch 2ranges 100MHZ £77.00 e .
86108 9 digit LED hanch 2 ranges 600 MHZ £113.85 T‘f"nﬁ Vorous s §H2-SMHZ 01,78
80008 9 digit LED 3 ranges 1 GKZ 00 : Multiband Sine/Square
LAB27 10 2 1o | MHz :

TF040 w 8 digit LCD 4D MHZ
:gmn 20 Kz to 200 KHz (List £94.50

TF200 = 3 digit LCD 200 MKZ
«ptlonal carry case £6.84

$6402 100 KHz to 30 MHz {iist£7950)
LSE17 100 KHz to 150 MHz

Prescalers - Exiended range of mast counters

}PIM 1 Gl:;‘l £7 g

490} 0SCILLOSCOPES
ELECTRONIC INSULATION TESTER| __ ————
YF 501 500 V/0-100m with carry case £63.00

MULTIMETERS ux c/pesp) |
HM1022 20K/V 10A DC 22 rang| z

& cont. buzzer £13.50 E
HMI102Z 20K/V —
22range & contbuzzer  £14.95
ETC5000/5001 21 ranges. 50K/V. UK C/PE3.00

Range doubler. 10A DC. £18.95 %glfsw”‘zgﬁv 95mm tubs plus component

TMKS00 23 ranges 30K/V. 12A 0C plus y tester C/P £3.00 £177.10
cont. buzzer. £24, $C110A= Miniature 10 MHZ batterv poriable

NH56R 20K/V. 22 range pocket Post tree £171.00
ETU 102 14range 2K/V pocket HM103 t5MHZ 2mV. 6x 7 display plus

companent tester C/P £3.00 £181.70
830A 26 range 30K/V. 10A AC/DC overload w(ptional carry case £6.84 AC adaptor £6.59
protection, efc.

Nicads £12.50 X C/P £4.00
360TR 23 range 100K/V. Large scate DUAL TRACE (U -00)
10A AC/0C plus Hfe

DT 520 Dual 20 MHZ £241.50
AT1020 18 range 20K/V. Detuxe plus tie

‘M Series HAMEG: "SC' THANDAR:
'CS’ TRIO: ‘3’ CROTECH ‘DT’ Saigan

NM203/4 Duat 20 MHZ plus component
£287.50

tester
testar £18.85 | CS1562A Dual 10 MHz (List £321.00)  £269.50
YN 360TR |9 range 20K/V plus Hietester £15,95 | 3131 Dual 15 MHZ + component tester  £276.00
Metrix Professional multimeters CS1566A Oual 20 MHZ At facilities (List £401 35)

In[siock|3 eed 8 from IIMZO:' Iﬂual 20 MHZ plus component tester 16,75
VARIABLE POWER Swoop/Cehay: ) Lt
SUPPLIES (0 ¢/ £1.001 £$1820 Dual 20 MHz with axll{f’ltlgl‘llgu

.30) £485.00
PP2410/12/24V.0/1A 0X710 Metrix dual 15 MKZ + component tester
£35. £304.75
PP243 3 amp version £59.95

B OPTIONAL PROBE KITS
PS 13078 8/15V 7 amp twin meter ~ £24.95

HIGH VOLTAGE METER
TH301 LD -50°C 10 +750° with 20K/Volt. (UK C/P BSp) £23.00 O

X1-£7.95 X1- X10 £10.50 X10 £9.45 X100 £16.95
DIGITAL THERMOMETER % Direct reading 0/40 KV,

o) DIGITAL CAPACITANCE
AC CLAMPMETER METER
$T300 0/300A: 0/600 0.1 pf to 2000 mid LCO 8 ranges

VAC. 0/1 Kahm 8 ranges oM
With carry case (UK C/P 85p) 6013 £52,7_5 (Carry case £2.95}

DID YOU KNOW?that foralmost 20years Electrovalue have beenforemostsuppliers |

ETI AUGUST 1983

LOGIC PROBES TRANSISTOR TESTER | .7
{LP10 10 MKZ £28.50° Olrect reading PNP: NPN, efc.

MHZ with s TC1 £21.95
- DLP50 50 MHZ with carry (UK C/P B5p)

cage and accessories|£52,33

AUDIO €LECTRONICS s

301 EDGWARE ROAD. LONDON W2 18BN, TEL: 01-724 3564
ALSO AT HENRYS RADIO.

404/406 EDGWARE ROAD. LONDON, W2. TEL: D1-724 0323
HENRY'S COMPONENT SHOP. TEL: 01-723 1008
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sic POWER

(w)m_ ¢ Modular
Amplifiers
the third generation

Due to continous improvements in components and design 1LP
now taunch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

In keeping with [LP's tradition of entirely self-contained modules

featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
fiexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES

Module | Output | Load DISTORTION Supply i i Module |Output Load DISTORTION Supply
Number Powsr |lmpedance | T.H.D. LMD, Valtage inc. Number | Power | tmpedance! T.H.O. LM.O. Voltage
Watts Ne3 Typ at BOHz/ Typ Watts 0 Typat 60Mz/ Tye
ms TKHz  7KHz 4:1 ms L 1KHz  7KHz 4:1
Y30 ib - 0.015% <0.006% 118 76 x 68 x 40 MOS 128 60 a8 <0.005% <0.006% + 45 120 x 78 x 40
HY 6 30 8 0.015% <0.006% 125 76 x 68 x 40 MQOS 248 120 4.8 «<0.005% «0.006% 155 120 x 78 x 80
HYGO6U| 30+ 30 - 0.015% <0.006% +25 120 x 78 x 40 MOS 364§ 180 a <0.005% <0.006% + 55 120 x 78 x 100
HY 124 B0 0%  <0.006% 126 120 x 78 x 40
HyY 128 60 001% <0.006% | £35. | 120 x 78 x 40 X Protection:  Able to cope with complex l0ads without the need for very special
1Y 244 120 0.01%  <0.006% 135 120 x 78 x 50 protection ciruitry {fuses will suffice).

HY218 120 Q.01%  <0.006% 450 120 x 78 x 50 Slew rate:  20v/ps. Rise time: 3ps. S/N ratio: 100db .
HY364 18O 0.01%  <0.006% 1 45 120 x 78 x 100 Frequency response {(—3dB): 15Hz — 100KHz. Input sensitivity: 500mV ems

Hv4es | 180 001%  <0006% | 260 |120x 78 x 100 Input impedance: 100K S Damping factor: 100Hz > 400.

Protection: Full 10ad tine, Stew Rate: 15v/yss. Risetime: Sus. S/N ratio: 100db. ‘NEW to ILP’ 1n Car Enter
Frequency response {—3dB) 15Hz ~ S0KHz. Input sensitivity: 500mV rms.
Input Impedance. 100K (1 . Damping factor: 100Hz >400. Ccts

Mono Power Booster Amplifier to increase the output of your existing car radio
or cassette player to a nominat 15 watts rms.

PRE-AMP SYSTEMS

* = Very easy to use.

Module Module Functions Current | Price inc. a

Number Requied | VAT Robust construction. £9.14 {inc. VAT)
Y6 Mono pre amp | Mic/Mag. Cartridge/Tuner/Tape/ 10mA £7.60 Mounts anywhere in car. -

" Aux + Vori/Bass/Treble Automatic switch on.

HYBL I Steceo pre amp | Mic/Mag. Cartridge/Tuner/Tope/ 20mA £14.32
Aux + Vol/Bass/Trebte/Balance

HY73 | Guitar pre amp | Two Guitar {Bass Lead) and Mic + 20mA £15.36

separate Volume Bass Treble + Mix

HY78 |Stareo pre amp { As HY66 less tone controls 20mA £14.20

Output power maximum 22w peak into 441

Frequency response {—3dB) 15Hz to 30KHz, T.H.D. 0.1% at 10w 1KHz

SIN ratio {DIN AUDIO} 80dB. Load Impedance 341

tnput i and i ¢ ) 700mV rms into 15K £1 3V rms into 801
Size 95 x 48 x 50mm, Weight 256 gms.

Most pre-amp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules if required for C1515

£5.47 {inc. VAT). Pre-amp and mixing modules in 18 different variations. Stereo version of C15. £17.19 (inc. VAT)
:ii‘:ﬁ‘f:g:::'a”s' Size 95 x 40 x 80. Weight 410 gms.

For ease of construction we recommend the B6 for modules HY6-HY 13 £1.05
{inc. VAT) and the B66 for modules HY66—HY78 £1.29 (inc. VAT).

POWER SUPPLY UNITS (Incorporating our own toroidal transformers)

Model For Uss With Price inc. Mads! For Use With b For Use With
Number VAT Number

PSU 21X |1 or 2HY30 £11.93 PSU 52X | 2x HY 124 2xHY248

PSU 41X |1or 2 HYE0, 1 x HYB060, 1 x HY 124 £13.83 PSU 53X | 2x MOS128 1 x HY 364

PSU 42X [ 1 x HY128 £15.90 PSU 54X | T x HY248 1x HY368

PSU 43X | 1 x MOS128 £16.70 PSUS5X | 1 x MOS248 2 x MOS248, 1 x MOS368
PSUSIX | 2x HY128, 1 x HY244 £17.07 PSU 71X | 2x HY244 .

Plsase note: X in part no. indicates primary voltage, Please insert O™ in place of
X for 110V, 1" in place of X for 220V, and "' in place of X for 240V.
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WITH A LOT OF

HELP rrom ()L IF

ELECTRONICS LTD

PROFESSIONAL HI-FI THAT EVERY ENTHUSIAST
CAN HANDIE... e

Over the years |LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of |LP’s modular approach, "‘open plan’ construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
“no frills”, low distortion, (< 0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are i
designed to compliment the style of the UC1 pre-amp. d WER AMPLIFEN  MOS60
Performance for each unit which includes the appropriate : :

power supply, is as specified on the facing page.

TO ORDER USING OUR FREEPOST FACILITY
wer aves Fill in the coupon as shown, or write details on a separate sheet of paper,

quoting the name and date of this journal, By sending your order to our

Our power slaves, which have numerous uses i.e. address as shown at the bottom of the page opposite, with FREEPOST
instrument, discotheque, sound reinforcement, feature in clear!é hshown ondthe enveloze, you negd not stamp it. w; pay pgsltage IfoLr o

T e . A n you, Cheques and money orders must be crossed and made payable to |.L.P.
addition to the hi fllserles, front pafje[ input jack, level Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
control, and a carrying handle. Providing the smallest, please add £1 to TOTAL value of order.

lowest cost, slave on the market in this format.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

UNICASES Pricetine CiEm GIN GEN BEN SN NN GEN GEN GEN W GEN BEE GEm WS
) g Post to: ILP Electronics Ltd., Freepost 4, |
U::F" s"“'atp“ ‘f/;ngs ' Graham Bell House, Roper Close,
reamp 1 ) . . l F Canterbury CT2 7EP, Kent, England.
Ugl X 30 + 3/0V}I{4—8n glpo!ar ?Atereo H\? gSz.gS l Telephone: (0227) 54778. I
upP2x 60W/4. ipolar ono HiFi 54,85 Technical: (0227) 64723.
UP3X 60W/800 Bipolar ~ Mono  HiFi £54.95 ELECTRONICS LTD ./ 965780. I
UP4X 120w/40d Bipolar Mono HiFi £74.95 I 3
UP5X 120W/840% Bipolar  Mono  HiFi £74.95 I Please send me the following I
UP6X 60W/4—800 MOS Mono  HIFi £64.95 ;
UP7X 120W/4-80  MOS Mono  HiFi  £84.95 Total purchase price 1
Power Slaves I | enclose Chequel:l Postal Orders[_|  int. Money OrderD
US1X 60W/4 00 Bipolar Power  Slave £53.95 X
us2x  120w/a0l Bipolar  Power Slave  £79.95 I Please debit my Access/Barclaycard No. i
us3x 60W/4—801  MOS Power Slave  £69.96 | Neme |
US4Xx 120W/4—-800 MOS Power Stlave £89.95
Address
Please note X in part number denotes mains voltage. Please insert ‘O’ in place of l I
X for 110V, "1 in place of X for 220V (Europe}, and ‘2’ in place of X for 240V
{U.K.) All units except UC1 incorporate our own toroidal transformers, Signature '
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TV STORAGE SCOPE

he Tele-Scope 2005 is
I a storage oscilloscope which
utilises a number of electronic
techniques to convert signals into a
form suitable for display on a
television screen. The unit is
designed around the latest
technology in analogue-to-digital
conversion, using the Ferranti
ZN441 flash converter to convert
the input signal to a six-bit binary
word at a point in time, which is
determined by the sample rate. This
sample rate can be selected to be
up to 10 million samples per second
(or one sample producing one word
every 100 nS).
The resulting words are stored
in one of two memories, which take
it in turns to store the incoming

data and display the stored data. In
manual trigger mode, the incoming
signal controls the changeover of
the two memories, so if the input
signal only occurs once, or is
removed, the last signal is displayed
on the screen. When measuring DC
levels, the auto trigger mode is used
to give a continuous trigger, as the
DC level has no recognisable
transitions for the circuit to begin
operation.

Functional Description

The analogue input is taken via
the input coaxial socket to a
switchable attenuator and is
buffered with a source-coupled FET.
A second FET in the source of this
buffer puts a DC offset on the

buffer, which can be varied to
produce a shift in the position of
the display.

The resultant analogue signal is
fed to the analogue-to-digital flash
converter which produces a six-bit
word for each sample. The sample
rate can be up to 10 MHz (one
sample every 100 nS), and is
selected using the front panel switch
marked ‘width’ in the same way
that a conventional scope has a
time base selector. The six-bit word
will appear on the data bus and the
input address clock, which is
running at the sample rate, writes
the data in to the selected memory.

When both the memory cycle
and frame scan are completed, the
memory is switched to read and the
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C14-24 WERE OMI11£D FROM THE CIRCUIT DIAGRAM
THEY ARE FOR SUPPLY LINE SUPRESSION.

Fig. 1 The overlay for the logic board (circuit diagram given last month).
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We conclude our description of this innovative piece of test gear
with the circuit of the data processing board and full construc-
tional details. Design and development by lan Gooderson.

2kHz TO
TRIGGER
SELECT, SW3

PARTS LIST —
LOGIC BOARD ___
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Fig. 2 Overlay for the front panel PCB, containing the input attenuator.

output address counter is routed to
this memory for the output
sequencé to begin. The output
address counter is cycled at 5 MHz
and the six-bit words are output to a
comparator, which compares the
word to the video line number. If
s the six-bit word and the line '
‘number are equal, the comparator
outputs a data bit to the vitleo
summing amplifier. o

This data is then mixed with the
line and frame sync pulses and
output to the UHF modulator. The
display has a memory map which is
247 pixels wide by 64 pixels high;
each pixel is 200 nS wide and four
lines high, utilising a screen area of
49.4 nS wide and 256 lines high.
This data is repeated on the second
field of the interlaced TV scan to
prevent any flashing on the display,
even at high input ﬁ'equencies.

The memories are addressed by
two counters and during the input
cycle the input address counter is
running at the same rate as the
A-to-D, storing each data bit in a
separate serial memory location.
The output address counter is
running at a constant 5 MHz as the
display time is constant.

Construction

The Tele-Scope contains two
double-sided, plated-through hole
circuit boards, one for the data
storage and routing, one for the
control logic and analogue input
buffering. The case cover has a
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small PCB on the reverse, which
holds some of the components
associated with the input and trigger
controls and the corresponding
input sockets. The power supply
board is mounted in the rear of the
case, with the transformer to the left
(viewed from the front).

First build the data storage and
routing board (the circuitry for this
board is described in this month’s
article). All the components are
mounted on the circuit board (see
the overlay in Fig. 5). All the
connections to this board are made
via a 16-way jumper lead to the
control logic board (whose circuitry
was described last month). All the
ICs used are LS TTL series, with the
exception of the memories and the
ZN441. Although this latter chip is
not static-sensitive, great care
should be taken when handling it
because it is the single most costly
item in the equipment. For this
reason it should be mounted in a
24-pin IC socket.

Next, build the control
logic/input buffer board. All the
chips on this board are LS TTL, with
no special handling problems for
them or any of the other discrete
components used. A 16-way jumper
lead connects this board to the data
processing PCB. A 13-way length of
ribbon cable should also be
connected at the other end of the
PCB at this point in the
proceedings, for later connection to
the sampling frequency selector

Resistors (all {W, 5% except where
stated)

R1 560k 2%
R2 270k 2%
R3 180k 2%
R4 56k 2%
R5 27k 2%
R6 18k 2% 4
R7 5k6 2%
R8, 9 2k7 2%
R10, 15 10k

R11 220R
R12 1M0
R13 470k

R14, 25 47R
R16, 17 330R
R18, 19 270R

R20 4k7

R21, 23 1k0

R22 56k

R24 470R
Potentiometers

RV1,2 10k linear

Capacitors (all ceramic except where
stated)

C1,8-10,16-

24 100nF

2 100pF

C3,5 20pF

C4 120pF

C6 68pF

c7 10pF

c11 27pF

C12, 13 2n2

C14,15 22uF 16 V PCB
electrolytic

Semiconductors

IC1 741504

1IC2, 6, 11 741574

IC3 741510

IC4 741500

1C5, 7-10 741590

IC12 741503

1C13-16, 19 741593

IC17 7415123

IC18 741873

1C20 741508

Q13 2N3819

Q4 BC107

D1, 2 1N4148

LED1 red LED

Miscellaneous

W1 SPDT slide switch

SW2 9-way PCB-mounting
rotary switch

SW3 2-pole, 3-way slide switch
(only one half used)

SW4 12-way PCB-mounting
rotary switch

XTAL1 10 MHz ¢t

PCBs (see Buylines); UHF modulator
type UM 1111E36; ribbon cable; sloping
front case (see Buylines); screened cable
for input; PCB pillars; power supply
board (see Buylines).
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PROJECT: Tele-Scope

Fig. 3 Circuit diagram of the data storage

and routing board.
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NOTE.

1C1 1S 2N441

1C2:6 ARE 74LS161

1C6,7 ARE 74LS367

1C8,10,25 ARE 74LS30

IC9'1S 74LS04

IC11-14 ARE 7415244

IC15-18 ARE 2114

1C19,20 ARE 74LS368

1C23.24 ARE 741585

BRACKETED NUMBERS ON INPUTS AND
OUTPUTS REFER TO POSITIONS ON
JUMPER LEAD

+5V O
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e HOW IT WORKS e

IC1 is the ZN441 A-to-D converter. This
converts the analogue input signal into a
six-bit binary word at rates up to 10
million samples a second. The six-bit
word from each sample is then passed to
the memory buffers 1C6 and IC7. If 1C6
and 1C20 are selected, then data is writ-
ten to the memory block 1C15, 16. In
this case 1C19 and IC7 are in the high im-
pedance output mode, and 1C20 enables
data from the second memory block,
IC17, 18, to be read to the comparator
1C23, 24. The memory and buffer
enables also select the address buffers,
routing the input addressing to IC15, 16,
and the output addressing to IC17, 18 in
this example. In other words, in this
phase of the operation IC11 is allowing
the synchronous counters IC2 and IC3,
which are acting as an eight-bit address
counter, to cycle IC15, 16 synchronously
with the sample rate, while IC14 is
allowing the output address counter
1C4, 5 to address 1C17, 18. I1C12, 13 are
disabled to block the respective un-
wanted address lines. On the alternate
phase, ICs 11 and 14 would be disabled,
ICs 12 and 13 would be enabled, and the
two memory blocks IC15, 16 and IC17,
18 would receive the opposite sets of ad-
dress signals. The output of 1C8 goes low
when the input address cycle is com-

leted, while the output of IC10 goes
ow when the output address cycle is
complete.

1C21, 22 form the 256-line counter,
which is advanced every four video lines
for a total of 64 steps. This six-bit output
is compared with the six-bit output from
the memory by I1C23, 24, and when
these are equal, a data bit is output to
the video summing circuit. The output
of 1C25 goes low when a count of 256 is
completed.

When the input cycle is complete
(the input memory block is full), the in-
put clock is disabled. The output clock is
only enabled for 256 lines of the scan
and is therefore disabled during the first
and last lines of the display and the
frame flyback time. When the input ad-
dress is completed and the frame scan is
completed, the memories are switched
over and the new data is output to the
comparator. The video data is therefore
refreshed every 50 mS unless the incom-
ing data cycle is longer.

The power supply unit has regulated
+5V and -5V rails at 650 mA and
160 mA respectively, with a separate
5V8 supply for the UHF modulator.

QOops

A couple of errors crept into the first part:
IC6a pin 3 is connected to IC7 pin 12, etc,
and not as shown; the supply line decoupling
capacitors were not shown, and they are C15
(22u tant) and C16-24 (100n ceramic) on the
+5 V line and C16 (22u tant) on the —5V
line. Additionally, R14 has now been
ommitted. (Note that all the above
component numbering refers to the logic
board circuit diagram, published last month).

’
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switch (see the overlay in Fig. 1).
Incidentally, Q4 was incorrectly
identified on the circuit diagram last
) montn —itis actuallly a BC107. :
SCREWS e The power supply is mounte
\ on a single-sided PCB and is supplied
ready-built with the kit. The front

panel switches are also PCB-
mounted as described earlier (see

Figs. 2 and 6):
With the boards completed, the
Fig. 4 This is how you attach the front panel to the box to make it easier to do the data processmi board can b?
interconnecting connected to the control logic

H

Ic1y

- spo08e e Fig. 5 Overlay of the data
; —— = — storage boar
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board using the 16-way jumper. The
data processing board is then
mounted on the base of the case

with adhesive pillars, and the logic
board is mounted on top of it, again
using adhesive pillars. These special
pillars are supplied with the kit and
are required because there isn’t
enough space between tracks on
_either PCB to allow for fixing holes
to be drilled. The power supply is
fitted to the rear of the case, with
the supply leads being soldered to
the upper PCB. Don't forget to drill
access holes in the rear of the case
for the mains lead and UHF TV
cable first, though!

Now mount the controls on the
lid of the case. The lid should be
screwed face down in the open
position, using one pair of holes
only, in order to make the front
panel wiring easier. Figure 4 makes
this clear.

First the input lines should be
connected to the AC/DC input
switch with C1 mounted directly
across the switch terminals. Next
wire the trigger switch (see Fig. 6)
and the trigger LED, and finally
connect the frequency selector lead
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(the 13-way ribbon cable) between
the switch PCB and the control
jogic PCB.

Operation

First switch on your television
and tune in the Tele-Scope signal
on an unused channel select
button. Set the trigger switch to
auto and locate the trace (a white
line) using the position control. Set
the voltage contro!l to 10 V full
screen and the full screen width
control (the time base) to 80 Hz
FSW. On touching the input socket
with your finger, a 50 Hz sine wave
will be displayed (due to mains
pick-up).

By switching to manual trigger
and adjusting the trigger level, it is
possible to remove your finger and
keep the sine wave display on the
screen. This feature of the Tele-
Scope allows you to do some
interesting experiments — for
instance, you can examine the EMF
induced in a coil when a bar
magnet is dropped through it.

Try using the Tele-Scope as a
sampling scope on repetitive
waveforms above’ 250 kHz (not
calibrated, but it works). You can
even capture one-shot events up to
250 kHz.

ETI

Fig. 6 Wiring the back of the front
panel.

—=PROJECT: Tele-Scope

THE ZN441

The ZN441 is an ultra-high-speed
parallel (flash) A-to-D converter com-
prising an array of 64 strobed com-
parators and encoding logic. A reference
voltage applied across a tapped resistor
chain defines 63 quantisation levels plus
overrange and underrange, one input of
each comparator being connected to the
resistor string, while the other inputs are
commoned and -connected to the
analogue input. When an analogue in-
put is applied, all the comparators
whose reference voltage is less than the
analogue input will change state, ie if
the input voltage is Vgge. n/64 then n
comparators will have tripped. The com-
parator outputs are decoded into a
1-0f-64 format by NOR gates and then
re-encoded into binary by a high-speed
ROM.

Two or four ZN441s can be stacked
to give a seven- or eight-bit converter
with a minimum of external com-
ponents. Applications include high-
speed data acquisition, video an radar
data conversion, digital signal storage
and image processing.

PARTS LIST —

— DATA BOARD ___

Resistors (all {W, 5%)
2k2

R1-6
R7 100R

Capacitors
1,2 22uF 16 V PCB

electrolytic

C3-9 100nF ceramic
Semiconddductors
IC1 ZN4a
1C2-5, 21, 227415161
IC6, 7 7418367
IC8, 10, 25 741530
1C9 741504
IC11-14 7415244
IC15-18 2114
1C19, 20 741S368
1C23, 24 741585

Miscellaneous
PCB (see Buylines); 24 pin IC socket for
IC1.

BUYLINES

Hawk Electronics Test Equipment supp-
ly a full kit of parts for this project. All
PCBs, the case (drilled and screen-
printed), the ZN441 and all the other
components are included, together with
a comprehensive manual. The kit price is
£89. The ‘Tele-Scope’ is also available
built and tested for £109.

The manual may be purchased
separately for £1.50 (no VAT required)
refunded on the subsequent purchase of
a kit or finished circuit.

Prices exclude 15% VAT, and postage
and packing is £2.95 extra. The case, A-
to-D converter, and the PCBs may all be
purchased separately.

Hawk Electronic Test Equipment,

Unit1,

Park Wood Industrial Estate,

Bircholt Road,

Maidstone,

Kent.
Telephone: 0622 686811.
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SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS
325 EDGWARE ROAD, LONDON W2 1BN Tel: 01-723-4242 Tix: 295441

CRIMSON ELEKTRIK | ROFESSIONALS

215080 gg dg‘/)%s 40W M o8 R s
0 ono 18.26 ] 2615 Complete Pre-Amp Kit CK1010 £80.00

2581 CE1004 100W4 Mono 21.30 :JLEL‘}L::PSJ\S{E:: 2616 CoMhplete 40W Stereo Amp Kit CK1040 £105.00

2582 CE1008 100W8 Mono 23.90 SUPPLIES TO DRIVE 2616a Complete 80W Stereo Amp Kit CK1080 £116.00

2583 CE1704 170W 4 Mono ’ 30.43 THESE MODULES 2617 Complete 100W Stereo Amp Kit CK1100  £131.00

2584 CE1708 170W8 Mono 3043 ] ) 2618 Add on Moving Coil Kit MC12K £21.74

2585 CE3004 300W4 Mono 42.60 PS. THESE KITS AND 2619 Pre-Amp Power Supply Kit PSK £17.39

MODULES ARE TS70 70° Thermal Switch

2585a FE 908 90WFET. Mono 25.65 EXCLUSIVE OF VAT HS50 50mm Heatsink

25850  FE1704  170W FET Mono 33.48 . HS100 100mm Heatsink

2585¢ BD1 Bridge Unit for Modules 7.13 14.95 150mm Heatsink

2608 CPR 1X Pre-Amp Module 41.70

PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS.

VELLEMAN KITS

Some are easy some are hard

No Description Price
K610 Mono UU using LEDS. 10.05 | No
K1798  Stereo UU using LEDS 18.77 Yn'f”sggg'é Qg;:gg K2543  Transistor Ignition ) Jil-i"8
K1874  Running Light Kit 14.95 TO HOUSE THESE K2555  Digital Freq Counter for Receivers 45.40
K2571  Light Computer with EPROM 36.23 KITS IN. FROM K2566 3 Channel Coloured Light Organ 19.19
K2569 Three Tone Chime 8.57 VERY SM'ALL-‘I'O K2572  Universal Stereo Pre-Amplifier 6.56
K2575  Microprocessor Doorbell 25 tunes 1553 VERY LARGE K2574  Universal 4 Digit U/D counter with memory 44.72
K2544  Complex Sound Generator 10.26 19" MAXIMUM K2577  Electric Motor Speed Control 11.17
K2032 Digital Panel Meter 16.61 3 K2579  Universal Start/Stop Timer 7.45
K2557  Digital Thermometer 26,57 PS. ALL KITS K2583  Heating Controller 81.45
K2545  50Hz Crystal Time Base 12.00 INCLUDE VAT K1682  Microprocessor Universal Timer (no case) 61.72
K615 High Precision Stopwatch 50.29 K2580 Electronic Power Switch Dimmer 1237
Description Price K2551  Centraf Alarm Unit 15.48

TELETEXTKIT

This unit willmake your TV fully remote controt (infra-red}and bring you closer to the amazing world of teletext. The kit can also be updatedto incorporéte full Prestel, and with a keyboard
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays! .

With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to viewdata computers an receiving telesoftware for implementation to any
personal computer.

Even without the Prestel option, Telesoftware from the Teletext pages free!
The full features of Teletext, including subtitles are all included in the basic kit.
An attractive stylish case is available to complement the finished kit.
Basic Teletext Kit (no box) £130 + VAT P/P £2.50
with box £144.95 + VAT P/P £3.00
box by itself £14.95 + VAT P/P 75p

PRESTEL ADAPTOR

APrestel microcomputer adaptortogive full autodialing to yourmicro computer.
All the usual Prestel facilities are added via this unit, plus many more, and, can
operate to any viewdata computer.

You can shop from home, bank transmitt messages and receive software,
which means that the uses your micro can be put to are limitless.  °

Theunitis notrestricted to just the UK, for at least 28 countries use the Prestel
viewdata format, so you can also mail-order from anywhere. The Prestel unit is
suitablefor most micro computers even the ZX-81,so at the push of abutton, the
technology of tomorrow is in your home today.

Soldering irons Iso-tip Cordless iron 31-90+
X825 25W 546+ Miniature low voltage

CX 17W 530+ soldering station 13.95+
C “iron” 15W 520+ Oryx50 50W temp controlled 15.50

CCN “ceramic” 15W 500+ Oryx super 30 ' 5.90+
Wide range of bits and elements in All irons are 240V mains. Earth
stock now. Leakage current is less than 3 ua.
Soldering iron stand 2.40 The temperature controlled iron can
We stock multicore solder for normat be controlled within £ 2% tempera-
use or fine. ture range from 200°C to 400°C.

COMPONENTS | (EDGE CONNECTORS

Device Price ZX81 EC. 2.98
Z80A 3.20 Spectrum E.C. 3.78 *New Books
Z80A PIO 3.20 VIC20EC. 3.78 Please Note. Books are VAT exempt but add £1.00 to cover P/P
Z80A CTC 3.20 50 Way E.C. 3.30
6800 6.50 18 Way E.C. 2.80
6810 3.00 64 Way E.C.Plug 2.50 The 9900 Famity Data Book 10.00
6821 425 64 Way E.C. Socket 4.80 The Opto-Electronics Data Book 4.00
6502CPU 750 - 31 Way E. C. Plug 2.00 The Bipolar Microcomputer Databook 4.50
2114(200ns) 1.80 31 Way E. C. Socket 210 The Interface Circuits Data Book 7.00
2708 3.00 The TTL Data Book 8.50
- 2716 3.20 We stock a very wide range of MDS Memory Data Book 3.95
2732 7.50 opto-devices, from infra-Red.to The Linear Control Circuits Data Book ¢ 4.00
2532 3.50 LED’s to Opto-Couplers. The Voltage Regulator Data Book 450
2764 (200ns) 11.00 Check us out for competitive T{,‘% Eor’era-sgkm\ifolndu:;or Data Book ggg
i 14.90 i i ' ata Bo olum .
ADCO0816 (8 bit) prices and helpfui service. L el e
We also stock 74 series 74LS, C mos, transistors, capacitors, resis- 301 Circuits ) 5.00
tors, LED’s, zeners, diodes, jack plugs, mains ptugs XLR plugs, can- /Q‘ Towers T(apsrstor Equivalent Q.50
non plugs, arrow switches BNC connectors, reducers, photolak, 66 Towers Digital Seiector 9.95
developer, PC board, sensitive & normal, boxes, wire cutters, strip- / Towers Linear 10 Selector 7.50

pers, Edge connectors, pots, batteries, digital pulsers, logicprobes,
proto-boards, vero board.

Thisisjustasmall sample of whatwe stock, if you like to see more
send £1.00 to us for our NEW 1983 CATALOGUE.

Why not try our mail order service, it's fast and efficient. We
take Barclay, Access, Am Exp, Diners or Cheque.
Cheques made payable to Bradley Marshall Ltd.

PLEASE REMEMBER TO ADD VAT AT 15% + 70p P&P
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*TOBIEDISTRIBUTOR OFTHE YEAR *
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givers:! gs\gmhcan
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mthe s ng'é qcircults:
ro smoﬁm gand Wio
10
ed’

AANICADS

| High quality Ever Ready nickel cadmium rechargeable High quality Ever Ready nickel cadmium rechargeable
batteries. batteries.

Size: 14.5x50mm; 1.2V; Capacity: 500mAH Size: 26 x49mm; 1.2V Capacity 2.2AH

StockNo.01-12004 Price: 0.80 ) StockNo. Price: 2.35

VEROBO
0. piteh,
Stock No

\ed

ouple

W acct:l\ls“"'a“v RS2
mput

T

C, D and PP3 gjze cells with automat; |aaamsse

Wil recharge AA,
| voltage selection,

Stock No. 0102204 Price: 7.49

Hardwa

FETDIP
OSCILLATOR

StockNo. 40-16215 Price: 18.79
ég gssenuabl piece of test equipment for the RF constructor, z

or absorption wavemeter functi .
Htion ction covering 1.6- ZBTBPDS Py \sxhemostadap\ab\eand\
Fibre-glass PCB, ali components, all hardware, punch, don‘“ez&bas‘ddebug% sign 0 on MPU base o
painted and screen Jprinted case, wire etc, for coils and g o it
printed scale. anRSI32 s
:«: to provide complete P

ora home
roglam

developmen

Usupport )
grockNo. 40-008 i

AND LOTS, LOTS MORE IN THE CATALOGUE AVAILABLE FROM JULY

ALLPRICES EXCLUDING VAT

s $ Telecom directory:
Ambit international Consumer 0277-230909

200 North Service Road Industrial 0277-231616
Brentwood, Essex Telex 995194 AMBIT G ! Guoe l

ENiSE, - DATEL0277-232628 y¢) ppONE SALES 8 am- 7 pmMON - FRI_9am-
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HOME LIGHTING KITS

thmﬂlwmﬁm
instructions & are designed to replace 8 standerd wail
switch and control up to 300w. of lighting.

TOR300K Remote Control -~ £14.30

MKE  Trameminierforsbove £ 4.20,

TDI0OK Touchdimmer £ 7.00
Touchswitch £7 .00

Exm.wnldﬁoiz-w-y
switching for TD300K £ 2. 50

Rotary Controlled
Dimmer

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed lock IC,
10-way keyboard, PCBs and all p

LAT VERY COMPET‘TIVE PRICES

ORDERING IS EVEN EASIER

FORGET FOR PRICES YOU CAN'T RESIST

5-67 8-9-10

MINIKITS
MK1 ELECTRONIC THERMOSTAT
Uses LM3911 IC to sense temperature
{80°C max} and triac to switch heater
(1KW). Mans powered. £4.00
MK2 SOLID STATE RELAY
Switches 240V ac motors, lights,
heaters from logic/computer circuits
Zero voltage switching, opto-isolated
Supplied without triac £2.60
MK4 PROPORTIONAL
TEMPERATURE CONTROLLER
Uses “burst fire” technique to main-
tain temperature to within 0.5°C. Ideal

LINFAR
\

AY.3.1270
CA3080 .72

to construct a Digital Lock, requiring a 4-key
sequence 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
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti-theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions

supplied-  ONLY £10.50

Electric lock mechanism for use with latch
locks and above kit  £13.50

~
“OPEN-SESAME

The XK103 is a general purpose infra-red transmitter/
receiver with one momaentary {normally open) relay
contact and two latched transistor outputs.
Designed primarily for controlling motorised garage
doors and two suxillisry outputs for dnvo/glugo
lights at a range of up to 40 ft. The unit aiso has
numerous applications in the home for switching
hghts, TV, closing curtains, etc. ideal for aged or
disabled person:

mains powered receivar, a four

compiete with pre-dntied box,
requiring a8 SV battery and one opto-isalated solid
state switch kit for inter-facing the raceiver to mains
appliances. As with all our kits, full instructions are

supplied.
ONLY £23.75

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
aerial and crystal earpiece and ali components
tomake a sensitive miniature radio. Size: 5.5 x
2.7 x 2cms. Requires PP3 9V battery. IDEAL
FOR BEGINNERS. £5.00

j§ 3NOTEDOORCHIME J3

Based on the SABOG0O IC the kit is supplied
with all components, including loudspeaker,
printed circuit 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. £5 00

for . wine
making, etc. Max load 3KW (240v
ac). Temp. range up 10 90°C. £5.56
MKS5 MAINS TIMER

Mains powered timer enabiing a load
up to TKW at 240V ac to be switched
on (or off} for a variable time from 20
mns. to 35 hrs. Longer or shorter
periods possnble with minor
component cl £5.
MK1§ DUAL LATCNED SOLID
STATE RELAY

Comprises two MK2s with latch circuit
enabling the MK12 kit to control two
mains loads independently,. Two
output tiiacs not supplied. (See
remote control kits ) £4.50

NEW\ MK 18 DC CONTROLLED
AUOIO AMPLIFIER
May be used with virtually any stereo
audio amplifier to contro! bass,
volume, treble and balance remotely
either using a wire link or the MK11
infra red receiver. A 1 of 10 decoder
with LEDS 15 also included for remote
input selection/display. (See remote
control kits.) £10.720

CA3130 75
CA3140 .43
ICL7106

7
icLh07
WCL7126

8.
ICLBO38

1.60
LM3300 48
LM33809 .60

- JUST RING THE NUMBER YOU CAN'T

Answerig

COMPONENTS

a wide range in stock including:

tMagn TOAY024
1
TDA2020

2.8
TDA4290

4501 24
4511 55
4514 1.15

MEM
ORMS

2114

LM3914
LM3915
22
LM13600
1.1
157220
Ls7225

2.60
MF10C 3 30
ML9224.10
ML924 1.95
M(925 2.10
ML926 1.40
ML927 1.40
ML928 1 40
ML9289 1.40
MM74C911

. 51
MM74C815
96
MM74C922

2732 4380

ZBOA cpu
280A cic
280A po
2.50
BO3SL 5.50

gopnibdisoann

.90
MM74C926

Flashing

$5668 215 g 22
$5760 215 Easnng

$AB0600 Enticaus

Y50 Redc 52p
TnColour

SL440 175 Smm Roung

50p
Rectanguiar
55p

o
PLAY

3" ccRed

SL480 240
T8A800

68
TBA810AS
100
TMS1121

T™MS 1601 5 ceca
10.00

Red 85p

MICROCOMPUTER

‘uses FORTH which executes about 10 times faster and
requires less program memory than a comparable program
using basic. Features 8K ROM, 3K RAM, built in speaker,

40 key keyboard and a 32 ~

24 line-flicker free display on TV

Comes supplied completewith leads, mains adaptor, acomprehensive

easy-to-follow manual on Forth programming
containing 5 sample programs.

DRAGON 32
£143 +c7carriage

ORIC1 (48K RAM)
£143 +¢2.50carriage

ALL PRICES EXCLUDE VAT

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central heating, lighting, hi-fi system and lots
more with just one programmable timer. At your selection it is
designed to control four mains outputs independently, switching on
and off at pre-ut umn over a7 day cyde, a.9. to control your central

heating

g times for weekends), just

connect it to your system programme and set it and forget it—the

clock will do the rest.
FEATURES INCLUDE:-
* 0.5° LED 12 hour display.
* Day of week, sm/pm snd output status indicators.
* 42zer0 voltage switched mains outputs.
* 50/60Hz mains operation.

* Battery backup saves stored programmas snd continues
time keeping during power failures. (Battery not supplied).
* Display blanking during power failure to conserve battery power.

® 18 programme time sets.
* Powerful “Everyday” function enabling output
1o switch every day but use only one time set.
* Useful "slnp function—turns on output for one hour.
* Direct switch control snabling output to be turned on
immediately or after a specified time interval.
* 20 function keypad for programme entry.
* Programme verification at the touch of » button.

Now only

£39.00 ‘

OPTIONAL BLACK
PLASTIC CASE. READY
DRILLED £2.50

{Kit includes all components, PCB,
assembly and programming
instructions). ORDER AS CT5000

FREE cassette

ONLY £75.00 0"
JUPITER ACE SOFTWARE

J3 SPACE INVADERS £3.90
J4 SWAMP MONSTERS £3.90
J5 DOT MAN £3.90

WHY NOT COME iN AND SEE
IT FOR YOURSELF!

COMPONENT PACKS

PACK 1650 Resistors 47 ohm to 10 Mohm —
10 per value £4.00

PACK 240 x 16V Electrolytic Capacitors
10xF to 10004F — 5 per value £3.35

PACK 360 Polyester Capacitors 0.01 to
1uF/250V — 5 per value £5.55

PACK 4 45 Sub-miniature Presets 100 ohm to
1 Mohm ~ 5 per vaiue £2.90

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

PACK 6 25 Red LEDs {5mm dia.) £1.25

24 HOUR CLOCK/
APPLIANCE TIMER KIT

Switches any appliance up to 1kW on and off at

DISCO LIGHTING KITS

DL 1000k i

This vaiue for money kit fea.

tures & bi-directional se- |

quence. speed of sequence

and frequency of direction

change, being variable by means of pot
tiometers and incorporates & ma:
dimming contsol.

DL21000K

A lowar cost version of the above, featuring
channel withspeed

variabie by means cl - nn-m pot. Outputs

atm, g points

4 rmcrfomvco t0 8 minimum,

£8.00
Optionat opto mput DLA1
Aliowing audio (*'beat’’) — light sop

response.

DL3000K

This 3 channsl sound to light kit features

zero voitage switching, automatic level

control and built in mic. No connections to

Sp koroumprequlnd No knobs to adjust
ly connect to mains supply and

l-mpt (1Kw channlllo ly £11 95
LCD 37 DIGIT MumMETER

16 ranges

to reduce

9v battery,
_ Test lud- included ONLY £29.00

HOME CONTROL CENTRE

This kit enables you to control up to 16 different
appliances anywhere in the house from the
comfort of your armchair. The transmitter
|n|ects coded pulses into the mains which are
by receiver mod cted to the
$ame Mains supply and used to switcn on the
apphance addressed. The transmitter also
includes aCOMPUTER interface so you canpro-
gramme your favourite micro (eg. ZXB1) to
switch lights, heating, electric blankst, make
your mormng coffee, etc. automatically
without rewiring your house. JUST THINK OF
THE POSSIBILITIES. The kit includes all PCBs
and D ts for one and two
receivers, pius a pre-driled box for
transimitter

Order as XK112. £42.00
Additional Receivers XX111 £10.00

REMOTE CONTROL KITS

FOR A DETAILED BOOKLET ON REMOTE CONTROL
— dond 8" x 9 S.AE.

30p +
M8 SIMPLE INFM RED TRANSMITTER
Spuppaphed with hand-held plastic box Hequuas 9V
i ) by
MK7? ONFRA RED RECEIVER
Mains powered with triac output to switch up to
500W at 240V ac. Range approx. 20 ft. on/off or
momentary Controt. £9.0
RC 500K — special
MK3 4-WAY KEYBOARD
For use with MK 18/MK 12 transmitter raceiver
where only 4 channels are required £1.90
MK10 18-WAY KEYBOAI
MK1t 10 channel + 3 analogua o/p receiver
A meins powered LR receiver providing control
signals to 10 on/off and 3 anaiogue circuits May be
used for controfling lhe volume of sn amplifier,
brightness of e 1amp, e
MK12 16-CHANNEL LR RECENEN
A mains pow LR Receiver providing up to 16
outputs for sw £11.
MK18 bls'd on lhe SL‘SO This kit mcludes aII
maka # coded quires a

PP3 bnluy lnd keyboard (MK 9, MK10 or MKlJ) size

x 1.3cm Range approx. B0 ft .20
MK13 1| way keyboard for use with MK18 and MK\;
kits

price for

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip)
and a 31/2 digit liquid crystal
display. This kit will form the
basis of a dlgnal multm\eter
(only a few ad:

detail:
dlgltal thermometer ({-50°C ,

reading to 0.1°C. The basic kit has a
sensitivity of 200mVfor a full scale reading,
automatic polarity indication and an uitra
low power requirement—giving a 2 year
typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a week.

. Price £15.50

preset times once per day. Kit
AY-5-1230 IC. 0.5 LED dispiay, mains supply,
display drivers, switches, LEDs, triacs, PCBs
and fuli ingtructions.

CT1000KBasicKit £14.90

CT1000K with white box

(56/131x 7imm)...£17.40

{Ready Built) £22.50

No circuit is complete without a call to-

ELECTRONICS

11 Boston Road
London W7 3SJ

welcome

CLOCK TOWER

Add 65p postage & packing + 15% VAT to
total Overseas Customers;
Add £2.50 {Europe), 8?6 .00 (elsewhere) for

Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.
9am to 5pm {Mon to Fri)
10am to 4pm (Sat}

ALING & NOR
CIRCULAR RD =8

4 NOLSOB

Q

TEL 01-567 8910 ORDERS
01.579 9794 ENQUIRIES
01-579 2842 TECHNICAL AFTER 3pM
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FEATURE

1C UPDAIE

What we’ve indulged in here is a slightly speculative venture, in that neither of the two ICs
featured this month are actually available to the hobbyist, so far as we know (if you’re in
industry, then you’ll be able to get the LM2877/8 from your Nat Semi supplier, and the RC4193
from Raytheon). However, we think that by bringing these to the light of day, we shall motivate
someone, somewhere to stock them. And far be it from us to suggest our advertisers, but a

Dear Reader,

word in their ear from you may not go amiss. . .

RC4193 Switched Mode PSU

What, not another switched mode PSU? Well, yes, but this one
can keep your tranny going for longer, amongst many other

applications.

that, with very few external components is capable of
stepping up or down, or inverting, with a typical effi-
ciency of 80%.

The RC4193 is a monolithic switching regulator IC

LBR LBD
R2
Q2 Low
RS * BATTERY
DETECTOR
Cx Vrg
A2 a1
_L—E N i 7
- 1, i )
Cx 13v
G 13
3V
Lx osc REF Ic
1.2v
3 . 6
-y
. !
a1 : R1 c
GND Vee

BIAS

4

S

Vour (

‘I_é“ |
;7!; 1 -

:

Fig. 1 RC4193 functional diagram.

Principles of Operation

The circuit has an on chip 1.31 V band gap reference
with a typical TC of 50ppm. In addition to setting the bias
currents in the 4193, this voltage is used as the reference at
the input of comparators Al-and A3. The 1.31V at the in-

Eut of A1 is used as the threshold to compare to the feed-

ack output voltage at pin 7 (Vy). The output of Al is fed
to a NOR gate which is used to gate the output of the
oscillator comparator (A2) which turns off Q1 whenever

ET1 AUGUST 1983

V., is greater than 1.31V. note when the output of A1 of A2
is high the switch transistor Q1 cannot turn on.

The oscillator has its frequency determined by a single
capacitor C, and outputs two waveforms, a square wave
V, and a saw tooth V, (which appears at pin 2) both of
which appear at the input of A2. The portions of the
waveform where Q1 can be saturated as a result of the
oscillator, are labelled T¢ in Fig. 2, and the portion of the
waveform where Q1 would be off is labelled T,. Q1 can

1.78V

T, T,
Cx o [
0.62v —
V, HIGH TMA)< ON
IME WiTH
Epl VouT LOW
OFF ] —

|
o |
|
|

ON .
ToN(USIMAX = 0.206 Cx (PF)
ToppluSIMIN = 0.261 Cx(PF)

Fig. 2 Switching timing diagram.

be saturated only when V,; is less than 1.31V. The voltage
of the sense line from the R3/R4 voltage divider at the V;,
pin is directly proportional to the output voltage Vo,
where Vo, = 1.31 (R3 + R4)/R4. When V is less than
1.31V, Q1 will saturate on every negative going oscillator
cycle until Vo, reaches the programmed value.

The 4193 also includes an uncommitted comparator
and output transistor shown as A3 and Q2 in Fig. 1. The
1.31V internal reference is used as the threshold at the +
input of A3. The voltage divider R2/R5 is used to deter-
mine the voltage at which Q2 switches. When the voltage
at LBR (pin 1) falls below 1.31V then Q2 will saturate. A3
has about 0.7uA of hysteresis to produce a positive turn
on/turn off at LBD (pin 8). The voltage at which Q2 swit-’
ches is determined by V = 1.31 (R2 + R5)/R5.
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R - . ed with any input between 9.3V and 2.4V
Absolute Maximum Ratings If a lower supply voltage can be tolerated, the output
Internal Power Dissipation 500mwW of the 4193 can be set to start regulating at 7V (1.16V/Cell),
Supply Voltage (without external effectively keepipg the 4193 in its quiescent state (drawing
series pass transistor) 24v.] only 150pA) until the battery voltage falls to 7.5V. Below
Operating Tempefature 7.5Vft?le ;)11!93 vséil‘l‘\r/eglula't]g the vme?zt 7.(()iVR15mtil the (tj)at-
Range 0°Cto +70°C tery faiis below 2.4V. In this circuit and R5 are used to
Switcthurrent (Isw) 150mA indicate a low battery condition when the input voltage
Reference Set Current (Ic) TmA falls below 5.9V; any other voltage can be selected by
Vi, LBR, C,Voltage changing the value of R2. If the Low Battery Detector cir-
L,, LBD Voltage 24V cuitry is not going to be used, leave pin 1 and 8 uncon-
nected. As mentioned previously, the top of R5 can also
be connected to Vo, when a low output indication is
PARAMETERS CONDITIONS MIN TYP MAX UNITS
Lx
Supply Voltage, V. 2.4 24 \% Vin ﬁ Vo
Reference Voltage (internal), Vg, 1.24 1.31 1.38 \Y I+
Switch Current, I, V, = 400mV 75 100 mA e -\&sw, 2o R §
Quiescent Current, I Measure at Pin 5 =
IL=0 135 200 uA
Efficiency 80 %
Line Regulatif)n 0.5Vy << V<< Vo 0.08 0.5 % Vour Fig. 3 Basic circuit for stepping up
Load Regulation Vee = 0.5V, mode.
P, = 150mW 02" 0.5 % Vour
Operating Frequency, f, 0.1 25 150 kHz
Reference Set Current, I 1 5 50 uA Ly
Switch Voltage I, = 100mA 0.4 1 vV |va —{,,:“ — T30 vo
Switch Leakage Current V; = 24V 0.01 5 uA J- ”
Supply Current (Disabled) lc <0.01uA 0.1 5 uA hd i o1 - ct RL‘
Low Battery BiasCurrent V, = 1.2V 0.7 uA T -
Capacitor Charging Current 5.0 uA
Capacitor Threshold Voltage + 1.78 \'% ) )
Capacitor Threshold Voltage — 0.62 \% Fig. 4 Basic stepping down circuit.
Feedback Input Current V, = 1.3V 0.1 uA : )
Low Battery Output Current  V, = 0.4V, V, = 1.1V 100 600 uA
Table 1 Electrical characteristics
S . . . Step U Step Down invertin
The 4193 series circuits contain an internal bias net- A B L
work which maintains the correct operating currents to R1(M) Vi — 1.2 Vin = 1.2 Vi ~ 1.2
the 4193 independent of temperature and input voltage 5uA S5uA 5uA '
variations. The internal bias network is turned on by sup- Vi - 1.31 Vi = 1.31 Vp — 1.31
plying a current | between 1A and 100pA into pin 1, and | R2(M) SeA SuA T OSuA
no change will resuilt in the operating characteristics Ve — 131 Voo — 1.31 Vv
when | is varied over this range. To shut down the 4193, R3* ot I : oLt I . IOUT
simply force pin 1 to less than 0.5V by using a mechanical ! ! i
switch or open collector transistor. The quiescent current | R4* 1.31 1.31 131
in the 4193 will fall to less than 5uA (typically less than l L I
0.14A). R5 261kQ 261kQ 261kQ
. . 2,14 x 10°  2.14 x_10° 2.14 x 10°
Design Equations Cc(pP) £ { 3
Table 2 is a set of design equations which can be used
to determine resistor, capacitor and inductor values for L 0.3Vy(Vour—Vi)  0.3Voy, 0.3Vl Vourl
step-down, step-up and voltage inverting applications. To x ol ooV I, ooV + VourD
use the equations, you determine the oscillator frequency - DY o 0 ‘;g‘im I:I+2|\(}ZLT|)!
M T | .
(fo), input voltage (V,,), output voltage (Vou:) and max- wV Vo AVAYVA WIAVA AVA NV + Vor DV,
imum output load current (1). 35V 35 35V
: R6 SECALE 2V
Basic Step-Up Switching Regulator LoaoVour Loo hono(Vin+ [Voul)
Figure 5 is the basic low current step-up configuration R7 R6 R6 . R6
to be used for most battery powered applications requiring ‘ 7 7 . 7
less than 150mW of load L0 Als (Whe"."V’N > 0.5 Vo). Units are ohms, fards, henries, and hertz unless
_ The output voltage Vo is determined by the expres- i dicated otherwise.
sion 1.31 (R3 — R4)/R4; in this case Vo; would be 9.0V. | |"Z current into pin 1; recommended value 100uA.
“This configuration makes a good subsititute for a 9V tran-

sistor battery, since a stable output voltage will be achiev-
40

Table 2 Design equations for the three modes.
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FEATURE : ICUpdate

Ly

Vin IO Vout =9V
2409V l 1.0mH 1N914 i,*c,
R1 5 3 R3
™ 77k
b AAAAS 1 Vee Lx §
R2 RC4103
Pl 1]LBR Ves?
GND  Cx  iep

RS 2 2 8
il Low et
Cx3=3% |gatreRy
DETECTOR

Fig. 5 RC4193 low current step-up mode.

desired.

A feature of the 4193 is the ability to shut off when pin
6 is forced below 0.5V. An example of this feature is
shown in Fig. 6. In this circuit as long as V. remains low the
output will regulate to 5V. This type of circuit can be used
to back up the main supply voltage when line interrup-
tions occur, a particularly useful feature when using
volatile memory systems.

Lx 2N2907

1mH

v’i

Vee Lx
RC4193

2M2

[}
(4 \'
FB
1/3 4025 GNp  Cx
1
1
ve i 3
I /I
L——- 15k
2N2222
mn

Fig. 6 RC4193 battery-back-up circuit.

In step-up application, power to the 4193 can be
derived from the output voltage by connecting the V¢ pin
and the top of R1 to the output voltage {for example see
Fig. 7). One requirement is that the battery voltage must
be greater than 3.0V when the circuit is energized or else
there is not enough voltage at the V. pin to operate the
4193. However, once running, the battery can decay to
1.0V before the circuit stops operating.

Lx
24109V >—JI0 > .i’.' =» Vour = 9V
Vi 1.0mH 1N914 ;_I;c‘

R1 5 3 R3

™ s v, L § 7k
AMA— e Vee X
9R2 RC4193

ok 1lLBR Veal?

GND  Cx  LBD

RS a 2 8
22 Loofon  3m

b Cx= 30 |ERTreny S 13

I DETECTOR

Fig. 7 Bootstrapping the supply to the RC4193.
Basic Step-Down Switching Regulator

Since the switch transistor in the 4193 is in parallel:
with the load a method must be used to convert it to a
series connection; the circuit of Fig. 8 accomplishes this.
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The 2N2907 replaces S1 of Figure 4, and R6 and R7 are ad-
ded to provide the base drive to the 2N2907 in the correct
polarity to operate the circuit properly; refer to Table 2 for
equations for component values. Since the L, pin is
capable of sinking 100mA, high current switching tran-
sistors can be used in place of the 2N2907.

LOAD CURRENT
L =
2N2907 X
£ 11 Vour
AE
. c1
R6 '
R7
3 <
5
R1 & §R3
—AAAA—
RCA4193
RZ 7
Vin

11

ls R4
Fig. 8. RC4193 step-down mode.
Greater Than 30 Volt Application

Adding a zener diode in series with the base of the
2N2907 allows the input voltage to increase by the value
of the zener, with only a slight decrease in efficiency. As
an example, if a 24V zener is used, the maximum input
voltage can go to 48V.

-¢—— LOAD CURRENT

R7

R1s
— "\ —

RC4193

R2

TTH

Fig. 9 RC4193 used as an inverter-regulator.

Vi

Inverting Switching Regulator

Many single-supply systems require an occasional
negative voltage for a specific application; this circuit will
meet those needs.

The circuit is similar to the type used in Fig. 8, except
the Icoation of L, and the diode are reversed and a
micropower op-amp RC3078 is added to provide inver-
sionforthe sensevoltage. The outputvoltageis 1.31 R3/R4.

The RC3078 operates at a closed-loop gain of close to
one in most applications, therefore the value of C. must be
such to frequency compensate the RC3078 for unity gain
conditions. The value for Ry, will determine the quiescent
current in the 3078 and for micropower applications can
be set to operate at approximately 10pA. Where a larger
amount of amplifier quiescent current can be tolerated, a
ground sensing op-amp such as the LM324 or RC3403A
can be used, eliminating the need for R and C..

An important point is that pin 7 must be below 1.3V
when |V,;| is below the design output voltage or else the
circuit will not start.

Due to their output stage design, op-amp types similar
in design to the 741 may cause the circuit to not start pro-
perly since they fail to keep pin 7 below 1.3V when power‘
is first applied.

1



LM2877/8 Audio Power Amps

The LM379 has had a good innings as linear ICs go, but it’s now
being replaced by the LM2877 and LM2878 in manufactured
equipment.

ans—e
he LM2877/8 are monolithic dual power amplifiers oUTPUT 1—3 N\
designed to deliver 4W (2877) or 5W (2878) con- o3
tinuous into eight ohm loads. Each power amplifier is N _4
biased from a common internal regulator to provide good INPUT 1——
power supply rejection and output centering. Both FEEDBACK 1—31
devices are internally compensated for gains greater than .
10 and come in 11-lead single in-line packages. Rl
FEEDBACK 2——7'
Absolute maximum ratings INPUT 2— S ST
Supply voltage 26 V (35 V 2878) 2 e
GND ——
input voltage +0.7V ouspuT 220
Operating temperature 0°C to +70°C T
: o 1 e
Junction temperature 150°C v Fig. 10 Output connections.

Electrié;al Characteristics for LM2877: Where those of the LM2278 differ, they are given in brackets; otherwise the
same figure applies.

Vs = 20V (22V), T,y = 25°C, R, = 8@, A, = 50 (34 dB) unless otherwise specified

Note 1: For operation at ambient temPeratures greater than ,25°8, the LM2877 must be derated on a maximum
150°C junction temperature using a thermal resistance which depends upon device mounting techniques.

PARAMETER ) CONDITIONS MIN TYP MAX UNITS,
Total Supply Current Py = OW 25(10) 50 mA DEVICE DISSIPATION vs AMBIENT TEMPERATURE
10
. ALUMINIUI THlC‘NESSL 1/16|INCH
Operating Supply Voltage 6 24(35) \4 & [ i
8
Output Power/Channel  f = 1 kHZ, THD = 10%, Ty, = 25°C s | Awmmum o |
V, = 20V 4.0(5.00 4.5(5.5) W BTN
Vs = 12V, R = 40 1.5 1.9 WL E o
g s 3
Distortion, THD f =1kHZ, vV, = 20V - TYPICAL CHASSTS
Py = 50 mW/Channel 0.1(0.2) % § . = ~4
Py = 2W/Channel 0.07(0.14) 1 % |° e
2
T ——
Output Swing R = 80 V-4 Vpp ) FREE(\IRGS‘i cw —t
g (Vs-6)
Channel Separation C: = 50 uF, C,y = 0.1 uF, f = 1 kHz T w w w0 ow w owow
Output Referred TA—AMBIENT TEMPERATURE (°C)
Vs = 20V, Vo, = 4 Vrms -50 =70 dB Fig. 11 Device dissipation vs.
PSRR Power Supply C; = 50 uF, C, = 0.1 UF, f = 120 Hz, ambient temperature (IM2677).
Rejection Ratio Output Referred
Ve = 20V, Vg = 1 Vrms -50  -68(-60) dB
. POWER DISSIPATIDN vs POWER OUTPUT
T
Noise Equivalent Input Noise R
R, = 0, Cy = 0.1 uF, 2.5 uv
BW = 20 Hz-20 kHz g
Open Loop Gain Ry = 0, f = 1 kHz, R, = 8Q 70 .dB Eg 20v THD - 3%
Sg I~ —
Input Offset Voltage . 15 mv | &2 | ,/ 1av AX/
Input Bias Current 50(100) nA g% =
) . gg , /——/—>§/ THOD = 1
Input Impedance Open Loop 4 MQ L = T
DC Output Level Vs = 20V (22V) 9(10) 10(11) 11(12) \% .

0 1 2 3 4 5
slew Rate 20 . VIUS POWER OUTPUT (W/CHANNEL)
Power Bandwidth 65 kHz l;ig. Lz I’t(;w:er(lfil\idszsg;?t)ion vs.

ower outpu .
Current Limit 1.0(1.5) A
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2k

5 Fig. 15 Non-inverting amplifier using split supply.
Fig. 13 Ceramic PU amplifier with bass control. ! é | °
Gé FREQUENCY RESPONSE OF BASS TONE CONTROL %ﬂ( —'{j% é
§ R MAXIMUM. [
2 800§ 2 ©
g RESPONSE -l E?mrz
“ZJ TONE CONTR! 30k
8 FLAY, " = ] { A/ 4
$ e — \ —
7. )
w PMAX sk
e 2|
2 5 «/\NIAAN > 5
”’l” 5L 6 ag 1(L 8([ L mn
—FEEBACK 1 GND

20 50 100 200 500 Tk 2
FREQUENCY (Hz}

5k 10k 20k

Fig. 14 Frequency response of bass control in Fig. 13.

+INPUT 2 —FEEDBACK 2

Fig. 16 Internal circuit.
Next month we'll take a look at a few more newcomer {Cs.

The premier electronics show for the enthusiast.
Moved this year for your convenience and comfort
to the Cunard International Hotel, Hammersmith,
London W6

Friday November 25th
Saturday November 26th
Sunday November 27th

10am - 6pm
10am - 6pm
Das

cdn offer you.

ra
ASP Exhibitions
145 Charing Cross Road
London WC2H OEE
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This year’s features include

e Computer controlled model railway competition.
(send off for entry form now)

e Kits to build all sorts of projects.

e Magazines and books covering most aspects of
electronics.

e Components and tools at bargain-prices.

e Technical advice on electronics projects and Ham
Radio technique.

e Clubs/User groups for amateur electronics and
computing

® Lectures by professionals on a wide range of
topics. eg. Basic Tuition For Beginners,

e Holography and Producing Printed Circuit
Boards.



ORIC

CHESS 1

A superb chess game written in

SOFTWARE
fromTANSOFT

ZODIAC ﬁ

A 36K adventure game that will test

ORIC

FLIGHT #

Can you fly your new 787 jet on to

Basic with a Machine Code Move

your intelligence and patience for

the runway without crashing,

Search Routine. Features high -

hours. Find the 12 hidden signs of

stalling or running out of fuel?

resolution colour graphics, record of

the Zodiac to discover incredible

Full digital instrument readout plus

moves, alfows Castling and

treasures. Can you ward off the

cockpit view of final runway

En-Passant. 5 levels of play and

angry Yeti? What is the meaning of

approach. Superb graphics and

computer can play black or white.
ONLY £9.99inc VAT

the radio that plays the ‘Archers’

sound.

over and over again (through your

Only £7.95 inc VAT

48K only

loudspeaker!)?

Please send me | Quantity | Total
Oric-Chess at £9.99

Zodiac at £9.99

TOTAL
Postage per cassette is 40p

Oric-Flight at£7.95 l I :

Only £9.99 inc VAT
48K only

Name
Address

.
Please send me latest price list
Please allow 28 days for delivery

All cheques payable to
TANSOFTLTD
3CLUB MEWS -

ELY

CAMBS

CB7 4NW

Tansoft is the software division of
Tangerine Computers.




—PROJECT

UNIVERSAL EPROM
PROGRAMMER

Get to grips with the bits using our Universal EPROM
programmer. Design and development by Mike Bedford.

means of storing commonly

used software, but many micro-
computer users are deterred from
using this media due to the
difficulties of erasure and
programming. EPROM programmers
are both commercially available and
have been featured as
constructional articles in some
magazines, but the former are
relatively expensive and the latter
tend to be limited as regards types
of EPROM supported. For these
reasons, it was considered
appropriate to develop a universal
EPROM programmer which could
be built by the amateur for a
modest sum. The programmer
presented here will support the
following EPROMSs: 2758, 2716,
2516, 2732, 2732A, 2532, 2764,
2564, 27128 and 27256. This list
includes every single supply version
of the 27-Series and 25-Series
devices up to and including 256k bit
capacity, which seems likely to be
the largest EPROM which will be
produced as further development
will probably be of EAROMs and
EEPROMSs. The programmer is
intended for use in conjunction with
a 6502 computer system and
appropriate software is presented.
Although the hardware is designed
to support the 27256, this one
EPROM is not as yet supported by
the software due to lack of
preliminary data on this device, the
chip itself having not been released
by the manufacturer at the time of
writing. To complete the
requirements for programming
EPROMSs, some hints are given on
building an erasure unit.

EPROMS provide a convenient

Hardware

The hardware has been
designed for a Tangerine Microtan
system, the physical dimensions of
the circuit board being selected
such that it will piug directly into
the system rack. Non-Tangerine
users should not be deterred,
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however, as electronically it should
be quite simple to interface this
card to any computer using the
6502 or 6809 processors. No special
power supplies are required as all
voltages required for programming
are derived from a single +5v
supply.

Although the PCB has sufficient
space for a zero insertion force
socket to be mounted on board, it
is probably more convenient,
especially if the card is to be rack
mounted, to mount this socket in a
separate console, making a
connection with a length of ribbon
cable. Note that a switch should be
provided on the console to isolate
V,and V. on pins 1 and 28
respectively. This is necessary since
inserting or removing an EPROM
with these supplies present may
result in its destruction.

If the console is not used,
switch SW1 should be mounted on
board to isolate these supplies. On
EPROMS which have V, and V. on
other pins, these supplies may be
isolated under program control. It
will also be noticed that only a
single zero insertion force socket

The Universal EPROM Programinier. Note that this protetype difiers slightly from the final
version — in particular, the component numbering is completely different!

has been provided on PCB. This
decisionwastaken on grounds of
economyand some constructors may
prefertoadd a 24-pinsocketin
addition. Ifasingle 28-pinsocket is
used, 24-pindevicesshould be
insertedintothe bottom partofthe
socket, ieleavingpins1,2,27and 28
empty.Table 1showsthe pinoutsofall
EPROMSs which are supported.

The programmerapplies

a TTL level to all pins with the
exception of pin 1 which is
connected to V,,, pin 14 (OV) and
pin 28 (+5v). V,, is program
selectable to +25V, +21 V or +5
V and may also be applied to pins
22 and 23 as an alternative to a TTL
level. To summarise this
information, the programmer may
be considered as a glorified 29-bit
output port. This being the case,
and since the circuitry required to
implement the above would not
completely fill a 8” x 4” PCB, it
seemed appropriate at the cost of
only two more ICs to add four
additional 8-bit output ports to
make maximum use of the board
space available. These ports are
completely independent from the

)
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Fig. 1 Circuit diagram of the Universal EPROM Programmer.

programmer.

Software

In order to be a useful
development tool, the following
functions are the minimum
requirements of an EPROM
programmer:

1. Read data from an EPROM into
computer memory;

2. Compare the contents of an
EPROM with the contents of
computer memory;

46

3. Test an EPROM for erasure;
4. Program an EPROM from data in
computer memory, verifying each
byte as it is written.
In fact, some additional functions
have also been added and these will
be described under the section on
using the EPROM programmer.
Table 2 is a mode selection
table for all supported devices,
showing the read, program, verify
and standby modes, these being the
modes necessary to implement the

The design is based around four 6821
20-bit PIOs. The circuitry comprising
IC3, IC4 and IC5 provides the interface
to the Tangerine bus and, in conjunction
with the links, allows the board to be
configured to occupy a 16-byte block
within the 1k 1/O area. IC1 and IC2 are
used to buffer various signals in order
that no more than one TTL load is
presented to any bussed input. Of the
four 6821s, 1C6 and IC7 provide the four
independent I/O ports. These being con-
nected to the outside world via SK1 and
SK2, whereas IC8 and IC9 are used to
drive the EPROM programmer. Most of
the signals required to drive the pro-
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HOW IT WORKS

33k R16
100k

grammer are TTL levels and are taken
directly from the two 6821s to the ZIF
socket, SK3. Pin 26 on SK3 is slightly dif-
ferent in that although it is a pure TTL
signal on all 28 pin devices, it is the V_
supply on all EPROMs in 24-pin
packages and hence requires a much
greater current capacity than is available
from a port on a 6821. Q1 and Q2 are
therefore used to switch the +5 V supp-
ly to SK3 pin 26 under the control of
IC9/CB2 (pin 19). A similar technique is
used to switch V,, onto SK3 pins 22 and
23 using transistor pairs Q5/Q6 and
Q7/Q8 respectively. Since these two pins
on SK3 are also required to present TTL

levels under different conditions, they
are also connected to 6821 ports,
isolating these signals by use of Ger-
manium diodes D1 and D2 respectively.

It should be noted that when a 6821
is required to drive a transistor, A ‘B’
port is used, these having a greater cur-
rent sourcing capacity than ‘A’ ports,
and when a port needs to be isolated by
a diode, an ‘A’ port is used as these give
a full +5 V high signal so that, even
allowing for the voltage drop across the
diode, a good TTL high is presented. The
V,, supply is generated from the +5 V
supply 'using IC11, a 78540 switching
regulator IC, in connection with timing

components L1 and C4. Although this
comronent should be capable of
regulating V,, to within the required
limits, experiments showed that it is ad-
visable to select R7 and R8 such that
IC11 would output about + 30V and use
a separate LM317MP regulator to give
the required voltage. Since V,, may need
tobe +25V, +21 Vor +5V, Q3 and
Q4 are used, to switch out portions of
the resistor chain between the regulator
adjust terminal and 0 V hence altering
the output voltage. These two transistors
are connected to 1C8 PB4 and PB5 (pins
14 and 15) hence allowing V,, to be
changed under program control.
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27 27 25 27 25 27 27/ | 27 Ic/ IC 27 271/ |21/ |25 27 25 27 27
256 {128 |64 64 32 32/ |25 58 PIN PIN |58 25 32 32 64 64 128 | 256
32a 16 16 32A
VPP | VPP | VPP | VPP fal E l_] :] /28 VCC | VvCC | vCC | vCC
a12 L a1z | €51 | a2 42 E ] 127 PGM | CS2 | PGM | A14
A7 A7 A7 A7 A7 A7 A7 A7 1/3 E U ] 24/26| VCC | vCC | vCC } vCC | N/C N/C A13 A13
Ab Ab AB AB A6 A6 A6 AB 2/4 I: ] 23/25| A8 A8 A8 A8 A8 A8 A8 A8
A5 A5 A5 AB AB AB AB A5 3/5 E ] 22/24| A9 A9 AS A9 A9 A9 A9 A9
A4 A4 Ad A4 A4 Ad Al Ad 4/6 E :] 21/23] VPP VPP A1 vee | AN A12 Al Al
E ] | — |OErqeDL | [P | .
A3 A3 A3 A3 A3 A3 A3 A3 5/7 20/22| OE OE VPP | PGM | OF PGM | OE Of
A2 A2 A2 A2 A2 A2 A2 A2 6/8 E :] 19/21{ AR A10 | AT0 A10 | A10 | A10 | A0 | ATO
E ] CE/ | CE/ | _ _ — | =
Al Al Al Al Al Al Al Al 7/9 18/20 | PGM | PGM | CE an CE AN CE CE
NOTE.
AOQ AOQ AOQ AQ AD A0 A0 AD 8/10 E 1) PIN NUMBERS TO ] 17/19| D7 D7 07 D7 D7 o7 07 07
28 PIN PACKAGES,
) E SUBTRACT 2 FROM PINS :]
po |DO | DO DO (DO | DO DO | DO |91 3-26 FOR 24 PIN PACKAGE 16/18 | D6 D6 D6 06 D6 06 D6 D6
PIN NUMBERS.
o) o1 D1 D1 01 D1 D1 D1 10/12 [: 2) OE (27 SERIES) IS j 15/17 | D5 D5 D5 D5 D5 D5 D5 D5
EQUIVALENT TO CS (25
[ seRies:. N
D2 D2 D2 D2 D2 D2 D2 D2 1113 14/16 | D4 D4 D4 Da Da D4 D4 D4
3) CE/PGM (27 SERIES)
. [‘_‘ IS EQUIVALENT TO PD/PGM :]
GND | GND | GND | GND | GND { GND | GND | GND | 12/14 (NOT PD/PGM) {25 SERIES). 13/15 (D3 03 03 03 D3 D3 03 D3
Table 1 Pin-outs of all the EPROMs our programmer will process.
MODE
FPROM TYPE FUNCTION PIN READ STANDBY PROGRAMME VERIFY
2758, *AR 19 VIL VIL VIL VIL
27/2516 CE/PGM 18 VIL VIH VIL— VIH VIL
OE 20 ViL X VIH VIL
VPP 21 +5V +5V +25V +25V
2732/32A CE 18 VIL VIH VIL =
OE/VPP 20 VIL X **\/pp =
PD/PGM 20 VIL VIH VIH—VIL —
VPP 21 +5V +5V +25V —
CE 20 VL VIH VIL ViL
OF 22 VIL X X VIL
PGM 27 VIH X VIH—VIL VIH
VPP 1 +5V +5V +21V +21V
PD/PGM 22 VIL VIH VIH—=VIL —
csi 21 VIL X VIL =
cs2 27 VIL X VIL =
VPP 1 +5V +5V +25V =
NOTES:

ADDRESS =
ADDRESS + 1

DEVICE
PASSED

Table 2 (above) Mode selection table.

X = DON'T CARE
AR 1S ONLY ON THE 2758
**yPPIS +25 VONTHE 2732, +21 VON THE 2732A

*

Fig. 2 (left) Flowchart for intelligent
programming mode.

functions mentioned. It may be
noticed that some devices can
perform both read and verify.
Functionally, these modes are the
same but verify is carried out with
V,,high, hence simplifying the
program/verify process. From this
table it may be seen that there is a
great deal in common between the
various EPROMs, hence simplifying

_the design of software.
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To get the full picture, the
timing diagrams of each device
should be scrutinised, but for the
general user this information is
probably not relevant. To
summarise, however, EPROMs
generally require about 50 ms to
program each byte giving total
programming times of from around
50 seconds for a 2758 to 13 minutes
for a 27256. You may consider
these times rather long, especially
for the larger devices and although
not implemented in the software
presented here, there is an
alternative programming method
referred to as the intelligent
programming mode which can
reduce programming times by a
factor of six for the 2764, 27128 and
27256. Figure 2 is a flow diagram of
the functions which need to be
performed in order to implement
this method of prorgramming.
Notice that V. needs to be
increased to +6V for this process to

PROJECT : EPROM Programmer

be carried out and that there is no
provision in the hardware to select
this value of V_under program
control. This need present no great
problem, however, to the user
wishing to implement this mode, as
+6v may be switchable from the
programming console, perhaps by
deriving this voltage from the
system +12v supply.

Any additions to, or
modifications of the software will
need to be made in the light of the
information presented in Tables 3
and 4. These may be described as a
programmer’s view of the EPROM
programmer, Table 3 showing the
address of each register and Table 4
indicating which bits of the various
6821 ports connect to which
EPROM pins or perform the various
control functions required.

Table 3 Register addresses.

Construction And
Alignment

Although the circuit of the
programmer is of sufficient
complexity that if it were to be
produced commercially it would
probably be double sided, it is not
so complex that a single sided
board would be impossible to
design. It was considered that cost
would be of prime importance to an
amateur building a one-off project,
and on these grounds it was
artworked as a single-sided board.
As a result of this, a number of
insulated wire links need to be
inserted prior to fitting the
components. No special instructions
are required on the fitting of
components with the exception of
socket SK3 and switch SW1. If a
separate programming console is to
be used, then an ordinary low
profile DIL socket should be used as
SK3, and two wire links should

FUNCTION 6821 NUMBER REGISTER OFFSET FROM BASE
IC9 DDRA/ORA 00
Table 4 Port functions. IC9 CRA o1
REGISTERS 1C9 DDRB/ORB 02
S T _ FOR IC9 CRB 03
NUMBER/ PIN PROGRAMMER FUNCTION EPROM IC8 DDRA/ORA 04
PORT NO. PROGRAMMER IC8 CRA 05
IC9/PBO 10 A0 IC8 DDRB/ORB 06
IC9/PB1 9 Al IC8 CRB 07
1C9/PB2 8 A2 Ic7 DDRA/DRA 08
1C9/PB3 7 A3 REGISTERS Ic7 CRA 09
IC9/PB4 6 A4 FOR Ic7 DDRB/ORB 10
IC9/PB5 5 A5 GENERAL Ic7 CRB 1
IC9/PB6 4 A6 PURPOSE IC6 DDRA/ORA 12
IC9/PB7 3 A7 o) IC6 CRA 13
IC9/PAO 25 A8 PORTS IC6 DDRB/ORB 14
IC9/PAT 24 A9 IC6 CRB 15
IC9/PA2 21 A10 (EXCEPT 2758), AR (2758)
IC9/PA3 23 A11(2732/32A/64/128/256), A12 (2564) replace SW1. On the other hand, if
IC9/PA4 2 Al12 (2764/128/256), CST (2564) the programmer is intended to be
IC9/CB2 26 A13 (27128/256), VCC (2758/16/32/32A, 2516/32) ;‘Zlfocﬁgz"r't?gg f%r;cae Sllar}%lio%igd’ =
L8 USSR ‘should be used as SK3 and switch
IC8/PAT 12 DI SW1 is needed. Once the
IC8/PA2 Lo construction is complete, the links
IC8/PA3 15 D3 need to be configured to place the
IC8/PA4 16 D4 board at the desired address. The
IC8/PA5 17 D5 offset from the start of the I/O area
IC8/PAG 18 D6 is 16 times the binary number
IC8/PA7 19 D7 represented by the links. The best
IC8/CA2 22 OF (2758/16/38/32A/64/128/256,2516), PD/PGM (2532/64) way to illustrate exactly how the
IC8/PBO 20 A11 (2532/64), CE/PGM (2758/16, 2516), CE (REMAINDER) links are Used is probably
IC8/PB1 27 PGM (2764/128), CS2 (2564), A14 (27256) 521‘?:;',?22” Fig. 3 shows a few
:ggjgg; ;i ng g;ggﬁzl\)zsmmz) _The other part of the circuit
/ which requires setting up is
IC8/PB4 — VPP +5VSELECT* associated with V,, generation. This
IC8/PBS = VPP +21V SELECT* is very important as EPROMs will be
*NOT (VPP +5) AND NOT (VPP+21V) = + 25V SELECT destroyed if V_,is more than OV5
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too high. The best way to check this
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is with a voltmeter probe on the
output of 1C2, with IC8 removed
from its socket. Apply +5 V to pin
14 of the IC8 socket and adjust RV3
until +5 V is recorded on the test
meter. Now replace +5 V on pin 14
by +5 V on pin 13 of I1C8 socket
and adjust RV2 for +21 V on the
meter. Finally, remove +5 V from
pin 13 of IC8 socket and adjust RV1
for a potential of +25 V at IC2
output. Setting up is now complete.

Using The Programmer

The first stage in using the
EPROM programmer is to load and
run the support package software
which is written in BASIC and
assembly code. The user will first be
prompted for EPROM type, valid
responses being 2758, 2716, 2516,
2732, 2732A, 2532, 2764, 2564 and
27128. A request for a base address
will then be made and the user
should respond with a four-figure
hexadecimal number. The base
address is the address relative to
which all references to computer
internal memory are made and this
means that the user does not need
to be concerned with the actual
absolute addresses in computer
memory. The reasons for being able
to select the base address are two
fold. Firstly, to fit in with the
memory map of any computer on
which the software may be run and,
secondly, to allow more than one
set of data to be maintained at one
time by using different base
addresses. A table showing all the
commands available will the be
printed before the *? prompt
appears on the screen. When this
prompt indicates that the program is
waiting for input of a command, it
is safe to insert or remove EPROMs
from the ZIF socket, provided, of
course, that the isolating switch is in
the OFF position for 28 pin devices.

The following describes the
function of the EPROM programmer
support package commands. It
should be noted that in each case,
either the whole word or the initial
letter may be used:-

(N)EW, (B)ASE These two
commands cause the user to be
prompted for a new EPROM type or
a new base address respectively,
hence allowing these two
parameters to be altered without
exiting and re-running the program.
(MEST This performs a test on the
EPROM, reporting whether or not it
has been erased.

(R)EAD, (P)ROGRAMME, (V)ERIFY
These commands cause the user to
be prompted for start and finish
addresses which should be entered
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as two four-figure hexadecimal
numbers separated by a comma.
These addresses define the portion
of the EPROM to be used and also
the portion of computer internal
memory into which data will be
written for a read operation or from
which data will be read for program

or verify operations. The computer

addresses are offset from the base
address. In program and verify, any
discrepancies between EPROM and
computer memory will be reported.
Such discrepancies will be printed,
one per line, stopping after every 16
lines. Pressing return at this point
will return to the *? prompt,
whereas pressing any other key will
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PARTS LIST

| RESISTORS (all 1W 5% unless stated)
R1, 11,13 10k :
R2, 12, 14 1kO

R3, 16 100k

R4, 5 5k1

R6 240R

R7 15k

R8 680R

R9 OR22 wire wound

R10 180R, 1W

R15 33k

RV1, 3 2k2 min horizontal preset

RV2 4k7 min horizontal preset

CAPACITORS

C1 1u 35 V axial electrolytic

C2,7,8,9,
100n ceramic

c 470u 35 V axial
electrolytic

Cc4 4n7 polyester

C5 10n ceramic

Cé 100u 6V3 axial electrolytic

c10 10n ceramic

SEMICONDUCTORS

IC1 7418126

1C2 7415245

1C3 74L504

1C4 741830

1C5 7415138

1C6, 7, 8, 9 MC6821 (or similar)

1C10 LM317M

IC11 78540

Ql’ 3’ 4’ 5’ .
7 BC184L
Q2,6,8  BC214L
D

1,2 0OA91
MISCELLANEQUS
R 34 turns 24 swg wire on

RM®6 pot core (AL = 250)
0.1” pitch 22-way male
molex connectors (or
shorter ones made up to
required length)

SK3 28 pin zero insertion
force socket (or ordinary
socket is console is used,
see text)

SwWi1 two pole single throw
switch (omit if using
console)

One 16-way and one 80-way DIL

headers and sockets; edge connector (2

x 32-way A+B DIN Euro connector,

male angled pins, for Tangerine) PCB,

wire, etc.

SK1, 2

continue the programming or
verification.

(DIST, (M)ODIFY These commands
probably duplicate facilities
available in the computer monitor
but are included here to allow
minimum changes to be made to
computer memory or data to be
checked without the need to exit
from this package. LIST will request
start and finish addresses and will
list on the screen the addresses and
data of the portion of memory
requested, offset from the base
address. The listing will stop after
every 16 lines at which point
pressing return will exist to the *?
prompt, whereas pressing any other
key will continue with the listing.
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Fig. 3 Setting the address offset by wire links.

MODIFY will prompt for a single
address, the contents of the base
address offset by the value given
being displayed on the screen.
Entering an X at this point will
return to the *? prompt leaving the
data in that location unchanged,
whereas entering a two-figure
hexadecimal number will cause the
relevant address to be updated with
the data entered.

(H)ELP Lists all the commands
available and reminds the user of
the currently selected EPROM type
and base address.

(EXIT Causes the program to
terminate.

In the above commands, any
wrongly entered information will
result in self-explanatory error
messages. The one error message
which, perhaps, requires a word of
explanation is TYPE/RANGE
INCOMPATIBLE. This error is a
result of entering a start and finish
address to any command which
defines a range larger than the
capacity of the selected EPROM
type.

Erasing EPROMs

EPROM s are erased by
exposure to ultra-violet light through
the transparent window on the top
of the package. Small commercially
available erasing units with
capacities of up to six chips cost
typically in the £40-£50 region. If
the requirements for erasing
EPROMs are considered, it becomes
obvious that an erasing unit can be
constructed for considerably less
than the price of commercial
equipment. The requirements stated
by EPROM manufacturers to erase
such a device are a 20 to 30 minute
exposure of 2357 A (253.7 nm)
wavelength ultra-violet light at an
intensity of 12000 uW/cm?. The
Philips TUV 15 W tube emits UV at
the required wavelength and at an
intensity of 37 uW/cm? at about one
inch from the tube, the distance
metre from the tube, which

corresponds to about 12000
uW/cma2 at a distance of one inch, as
used in most EPROM erasers.

The tube costs in the region of
£10 and will fit into an ordinary 15 ”
fluorescent light fitting, it provides
the basis for a relatively inexpensive
unit which could accommodate
about ten ICs.

A few words of caution are
appropriate at this point. Ultra-violet
radiation, and in particular
shortwave UV as emitted by the
TUV 15 W, is harmful to both the
eyes and the skin. It is therefore
essential to build the tube into a
light-tight cabinet, ideally with a
micro switch fitted under the lid to
isolate the supply when opened,
which will prevent UV light from
coming into contact with skin or
eyes,

EPROMs may also be erased by
UV of longer wavelength (3000 A -
4000 A) although longer exposure
times will probably be required.
Since ‘black light” tubes of the type
used for disco lighting emit at about
3500 A and are more easily
available than short-wave UV tubes,
it may be worthwhile experimenting
with this type of light source.

One final point on the topic of
erasing EPROMs is that both
sunlight and ordinary fluorescent
tubes emit some radiation in the
3000 A - 4000 A region with the
result that prolonged exposure to
these light sources will result in
erasure. For this reason it is
recommended that an opaque
adhesive label is used to cover the
windows of programmed EPROMs.

Next month, we’ll describe the
software for the unit. TI

BUYLINES .

There should be relatively few problems
in obtaining components for this pro-
ject. The 0.22R resistor can be found in
several suppliers’ lists, including Wat-
ford’s. The RM6 potcore is available
from RS Components.

our PCB service — see page 77 for
details.
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BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed. Distance and Time. @ Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independently or synchronousty
@ Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers gwing a
programmed accuracy of + or —1%. ® Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. ® Full imperial
and Metric calibrations. @ Over 300 components to assemble

A real challenge for the electronics enthusiast!

S

Electronic Car Security System

@ Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment

@ Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles

@ Over 250 corpp/osnems 1o assembie

/
S$X1000 TX1002
Electronic Ignition Electronic Ignition
® Inductive Discharge
® Extended coil energy [ ® Contactless or contact triggered
storage circuit @ Extended coil energy storage circunt
® Contact breaker driven ® Inductive Discharge @ Three position
@ Three position changeover switch changeover switch @ Distributor
® Over 65 components to assemble triggerhead adaptors included @ Die cast
@ Patented clip-to-coil fitting weatherproof case @ Clip-to-coil orremote
@ Fits all 12v neg. earth vehicles mounting facility @ Fits majonty of 4 & 6 cyl.
12V, neg. earth vehicles ® Over 145

components to assemble.

TX2002

Electronic Ignition
@ The ultimate system @ Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit

@ Reactive Discharge. Combined capacitive
and inductive. @ Extended coil energy storage
circurt. ® Magnetic contactless distributor tngger-
head. ® Distributor triggerhead adaptors included.
® Can also be triggered by existing contact breakers

S

Electronic Igni

@ The brandleading system
on the market today

® Unique Reactive Discharge

® Combined Inductive and

Capacitive Discharge

@ Contact breaker driven @ Die cast waterproof case with clip-to-coil fitting @ Fits

@ Three position changeover switch majority of 4 and 6 cylinder 12v neg. earth vehicles
A ® Over 130 components to assemble @ Over 150 components to assemble
h\ @ Patented clip-to-coil fitting

@ Fits all 12v neg. earth vehicles

N\W\| % =~

SPECIAL OFFER

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

All SPARKRITE products and designs are tully covered by one or more World Patents

MAGIDICE

Electronic Dice
@ Not an auto item but great fun
tor the family
@ Total random selection
® Triggered by waving of hand
over dice
@ Bleeps and flashes during a 4 second
tumble sequence
@ Throw displayed for 10 seconds *
@ Auto display of last throw 1 second in 5

® Muting and Off switch on base
® Hours of continuous use from PP7 battery
@ Over 100 components to assemble

,/\ A i ~
VENCNUE SR N e\ IIE BER
SPARKRITE 82 Bath Street. Walsall. West Midlands. WS 1 3DE England

SELF
' ASSEMBLY KIT Qg'\é‘:ESS
SX 1000 £12.95
| SX 2000 £19.95
l l; ;ggi gigg | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
© AT 80 £32.95 ¢ KIT REF
l VOYAGER £64.95 CHEQUE NO_
MAGIDICE £9.95 |

-7

PRICES INC. VAT.POSTAGE & PACKING
L I EE N S T O .



electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking the boxes and send this page. together with your payment, to: ETi Book Service,
Argus Specialist Publications Ltd, 1456 Charing Cross Road. London WC2 OEE. Make cheques payable to ETl Book Service. Payment in
sterling only please. All prices include P & P. Prices may be subject to change without notice.

BEGINNERS GUIDE

Beginner's Guide to Basic Programming Stephenson
Beginner's Guide to Digital Electronics

Beginner's Guide to Electronics

Beginner's Guide to Integrated Circuits

Beginner’s Guide to Computers

Beginner’s Guide to Microprocessors

COOKBOOKS

Master IC Cookbook Halimark
Microprocessor Cookbook M. Hordeski
I1C 0p Amp Cookbook Jung

PLL Synthesiser Cookbook H. Kinley
Active Filter Cookbook Lancaster
TV Typewriter Cookbook Lancaster
CMOS Cookbook Lancaster

TTL Cookbook Lancaster

Micro Cookbook Vol. 1 Lancaster
BASIC Cookbook K. Tracton
MC6809 Cookbook C. Warren

Principles of Transistor Circuits Amos

Design of Active Filters with experiments Berlin

49 Easy to Build Electronic Projects Brown
Electronic Devices & Circuit Theory Boylestad
How to build Electronic Kits Capel

How to Design and build electronic instrumentation Carr
Introduction to Microcomputers Daglecs
Electronic Components and Systems Dennis
Principles of Efectronic Instrumentation De Sa
Giant Handbook of Computer Software

Giant Handbook of Electronic Circuits

Giant Handbook of Electronic Projects

Electronic Logic Circuits Gibson

Analysis and Design of Analogue Integrated Circuits Gray
Basic Electronics Grob

Lasers — The Light Fantastic Hallmark

Introduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday
Etectronic Fault Diagnosis Loveday

Essential Electronics A-Z Guide Loveday
Microelsctronics Digital & Analogue circuits and systems Millman
103 Projects for Electronics Experimenters Minis
VLSI System Design Muroga

Power FETs and their application Oxner

Practical Solid State Circuit Design Olesky

Master Handbook of IC Circuits Powers

Electronic Drafting and Design Raskhodoff

VOM — VTVM Handbook Risse

Video and Digital Electronic Displays Sherr
Understanding Electronic Components Sinclair
Electronic Fault Diagnosis Sinclair

Physics of Semiconductor Devices Sze

Digital Circuits and Microprocessors Taub

Active Filter Handbook

Designing with TTL Integrated Circuits Texas
Transistor Circuit Design Texas

Digital Systems: Principles and Applications Tocci
Master Handbook of Telephones Traister

How to build Metal/Treasure Locaters Traister

99 Fun to Make Electronic Projects Tymony

33 Electronic Music Projects you can build Winston

OMPUTERS & MICROCOMPUTERS

BASIC Computer Games Ahl .

From BASIC to PASCAL Anderson

Mastering Machine Code on your ZX81 T. Baker

UNIX — The Book Banaham

280 Microcomputer Handbook Barden

Microcomputer Maths Barden

Digital Computer Fundamentals Barter

Visicalc Book. APPLE Edition Bel!

Visicalc Book. ATARI Edition Bell

Introduction to Microprocessors Brunner
Programming your APPLE 1§ Computer Bryan
Microprocessor Interfacing Carr

Microcomputer Imedacir'w Handbook A/D & D/A Carr
Musical Applications of Microprocessors Chamberlain
30 Computer Programs for the Home Owner in BASIC D. Chance
Microcomputers Dirkson

APPLE Personal Computer for Beginners Dunn
Microcomputers/Microcomputers — An Intre Gioone
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Troubleshooting Microprocessors and Digital Logic Goodman

Getting Acquainted with your VIC 20 Hartnell

Getting Acquainted with your ZX81 Hartnell )

Let your BBC Micro Teach you to program Hartnell

Programming your ZX Spectrum Hartnell

The ZX Spectrum Explored Hartnell

How to Design, Build and Program your own working Computer Syste!
Haviland £9.30
BASIC Principles and Practice of Microprocessors Heffer

Hints and Tips for the ZX81 Hewson

What to do when you get your hand on a Microcomputer Holtzman

34 More Tested Ready to Run Game Programs in BASIC Horn
Microcomputer Builders’ Bible Johnson

Digital Circuits and Microcomputers Johnson

PASCAL for Students Kemp

The C — Programming Language Kernighan

COBOL Jackson

The ZX81 Companion Maunder

Guide to Good Programming Practice Meek

Principles of Interactive Computer Graphics Newman

Theory and Practice of Microp ors Nicholas

Exploring the World of the Personal Computer Nilles

Microprocessor Circuits Vol. 1. Fundamentals and Microcontrollers Noll

Beginner's Guide to Microprocessors Parr

Microcomputer Based Design Peatman

Digital Hardware Design Peatman

BBC Micro Reavealed Ruston

Handbook of Advanced Robotics Safford

1001 Things to do with your own personal computer Sawusch
Easy Programming for the ZX Spectrum Stewart
Microprocessor Applications Handbook Stout

Handbook of Microprocessor Design and Applications Stout
Programming the PET/CBM West

An Introduction to Microcomputer Technology Williamson
Computer Peripherals that you can build Wolfe £
Microprocessors and Microcomputers for Engineering Students and Techni-
cians Wooland £2.10

REFERENCE BOOKS

ers’ Handbook Fink
i igners’ Handbook Giacoletto
Hllustrated Dictionary of Microcomputer Technology Hordeski

Handbook for Electronic Engineering Technicians Kauffman
Handbook of Electronic Calculators Kauffman

Modem Electronic Circuit Reference Manual Marcus
International Transistor Selector Towers

International Microprocessor Selector Towers

International Digital IC Selector Towers

International Op Amp Linear IC Selector Towers

Hlustrated Dictionary of Electronics Turner

Senvicing Home Video Cassette Recorders Hobbs
Complete Handbook of Videocassette Recorders Kybett
Theory and Servicing of Videocassette Recorders McGinty
Beginner's Guide to Video Matthewson

Video Recording: Theory and Practice Robinson

Video Handbook Van Wezel

Video Technigues White
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Hyconomiser

Dear Sir, .

! have been a more or less regular
reader of ETI since its inception and |
think generally you do a pretty good
job; however, you have now made a
serious error by recommending a
product which you are not really
qualified to pronounce upon. | refer
to the feature on the Hyconomiser in
your June issue.

If, instead of questioning the
garages involved in selling the
device, who you must admit have a
vested interest, you had spoken to a
recognised authority on the subject, |
am sure you would have been told
not to waste your time on it, and cer-
tainly not to give any recommenda-
tion. Talking to garage mechanics
about engine fuelling and exhaust
emission technology (a subject not
far behind aerospace and electronics
for expenditure and complexity) is
rather like asking an electrician to
comment on the latest
microprocessor. _

For many vyears, including a
number as a senior development
engineer at Jaguar Cars, fuel
economy had been a specialist sub-
ject of mine and devices such as the
Hyconomiser invariably come my
way for appraisal, In fact, two or
three years ago this device was being
marketed as the PED with a rather dif-
ferent story behind it. | enclose a
copy of the advertising material rele-
vant to that incarnation which you
will see employs the same diagram
you reproduced. In an attempt to win
me over | was visited by the alleged
inventor of the device, a certain
Canadian called Andrew MacGuire,
and was presented with an im-
pressively thick report, produced in
the USA, purporting to show how ef-
fective it was. To the uninitiated it
was most convincing but on close ex-
amination most of the tests were bas-
ed on unrealistic baseline figures, in
one case an exhaust CO level of 8%
(a vastly over-rich condition) was us-
ed as a basis for comparison. | still
have a copy of the report if you
should wish to see it.

Whilst it may be that your
reviewer obtained a measurable im-
provement after fitting the device,
any air bleed into the inlet manifold
(which in essence is what the
Hyconomiser is) will have a mixture
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weakening effect more or less com-
pensating for wear of the carburettor
metering orifice. For the car in ques-
tion a new carburettor, or even simp-
ly replacing “the metering needle
costing about £3, would undoubtedly
have shown similar, if not better
gains. In any eventthe only way to test
a device such as this is under careful-
ly controlled conditions and even
then so many variables can be involv-
ed that results are likely to have a
spread of 10% or so.

As for the claim that fuel droplets
are broken up with sonic waves
generated by three pulsating balls, if
you believe that | would also expect
you to look for fairies at the bottom of

your garden. For sonic waves to

pulverise fuel droplets it is necessary
for a large amount of energy to be ex-
pended in shearing the mixture and
even then economy gains are unlike-
ly to exceed 10%.

The claim that the device main-
tains the air/fuel ratio close to
stoichiometric is quite unfounded. If
you can find out how this is achieved
pleased let me know — nobody has
been able to explain to me how it can
happen. :

Finally, if a device such as this
was able to offer the improvements
claimed, the motor manufacturers
would be already using it rather than
running muiti-million pound retool-
ing programmes to obtain relatively
modest gains, and electronic engine
management systems (surely a more
appropriate subject for you to
become involved in) would be
unnecessary. ’

If you wish to maintain the high
reputation of your magazine | think
you would be well advised to print a
retraction on the subject as soon as
possible.

Yours faithfully

Roger Bywater

Roger Bywater Engineering Ltd

Stockport

Cheshire

The author replies:

Much more about the Hyconomiser,
its inventor and history was known to
me before undertaking the review,
but my brief from the editor was to
confine the report to 1,000 words so
much had to be omitted. The device
reduces pollution as well as effects
fuel economy. In Canada where it
was first produced, pollution control

is of greater interest than economy
because of government controls,
hence it was called the PED., (Pollu-
tion Elimination Device). Out of 400
devices tested by the American En-
vironmental Protection Agency, the
PED came out first. To the British.
motorist economy is the more impor-
tant factor, hence the change of
name. There is nothing sinister in
that.

Mr Bywater scorns the idea that
sonic waves produced by plastic balls
can break up fuel droplets, Perhaps
he would likewise scorn the sugges-
tion that a piece of flapping paper
could permanently damage scores of
human eardrums at a range of many
yards, yet if he would visit his nearest
disco he will find loudspeaker cones

‘doing just that, It is the power ac-

tuating the medium, not the medium

_itself that is important. Here, the
. power is provided by the vacuum

generated by the engine intake or in-
duction stroke. If this has sufficient
power to atomise fuel from the car-
burettor in the first place why should
it be insufficient to complete the job
by means of the Hyconomiser?

The balls are in fact tuned to -
resonance, and when resonating any
physical object is capable of high
amplitude oscillation which can even
be destructive, as any student of
mechanical stress engineering would
know. The effect has in fact been
observed in tests carried out by a
motor manufacturer. An intake
manifold with transparent quartz
window was assembled to a produc-
tion engine. With normal running,
drops of fuel could be seen coursing
the over the inside surfaces to be
efected with the exhaust, but when
Hyconomiser was switched in by a
control valve, the drops instantly
vaporised into a mist, Special rapid-
exposure photographic techniques
and precision measurements reveal-
ed the particle size to be in the region
of eight microns.

The motor manufacturer, (a well-
known name that | cannot reveal at
present) will in fact be using the
Hyconomiser in future production
models. It has not been used before
because car design and planning is
usually at least three years ahead of
current production. Other manufac-
turers are actively considering it.

Mr Bywater’s assertion that my
economy figures were due to a leaner
mixture produced by bleeding air
past the carburettor can be refuted
on two counts. First, the carburettor
mixture setting must be made slightly
richer before fitting the Hyconomiser
to compense for the extra air thus
restoring the correct air/fuel ratio. Se-
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cond, when the device went off tune
for reasons described in my review,
the consumption climbed to its
former figure. On re-tuning, the
economy returned. According to Mr
Bywater tuning should have made
no difference as air was still passing
through. He alleges that the air bleed
merely neutralizes wear in the fuel
needle and orifice of the carburettor,
and that a replacement would have
the same result. However, the device
has been fitted to brand new cars
with notable economy
improvements.

The 8% CO emission figure he
complains of does indeed represent
an abnormally rich mixture, some 9:1
air/fuel ratio. However, this was
merely the starting point of a graph
plot which shows the comparative
CO emissions with and without the
Hyconomiser, over a wide range of
mixtures from 9:1 to 20:1. You have
to start a plot somewhere, usually it is
best to do so outside of the area of in-
tersst so that a complete picture is
presented.

As to the question as to how the
stoichiometric (optimum) 14.6:1 ratio
is maintained by the device, this is
done firstly by improved atomisation
and distribution of fuel. Thus the
anomalies of lean and rich areas in
different cylinders and parts thereof
are avoided. Secondly, the lowest
ball in the Hyconomiser seats against
its exit orifice. This expands and con-
tracts according to the vacuum in the
inlet manifold and so controls the
airflow. Thereby the amount of air,
hence mixture ratio, varies in
response to engine speed and throttle
setting, so compensating for the mix-
ture vagarities produced by the car-
burettor under differing conditions.

Garages who fit the
Hyconomiser may indeed, as Mr
Bywater says, have a vested interest,
but not of the sort he insinuates. All
those | contacted were reputable
main-agent establishments with large
factory-trained staffs and the latest in
elecronic tuning and diagnostic
equipment. Their vested interest is in
their reputation which would soon
be in tatters if they fitted rubbish that
didn’t work. As the proprietor of a
fuel injection and economy develop-
ment company, may | suggest that HE
is the one that has a vested interest in
knocking the Hyconomiser!

Vivian Capel.

We doubt whether we have heard
the last of this topic. For those of
you still sending us missives by
various means, the Hyconomiser is
now made under licence by: Atwell
Construction Ltd, Station Road, Wr-
ington, Avon, Tel: Bristol 719441.
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Compact Disc

Dear Sir,

The article in your May '83 issue
concerning recommended  high-
quality turntable systems was punc-
tuated by a small section on the new
Compact Disc format. As the author
observes, ‘in about a year’ CD
players will be altogether affordable,
probably considerably cheaper than
specialist analogue turntables and
therefore likely to oust them on
grounds of both performance and
value. At that time, second hand (one
year old), once-expensive analogue
players  would presumably be
demoted to duties such as door-
stopping or pot-throwing in view of
their likely marketability. | would
therefore query the a%isability of
any recommendation to buy high
quality analogue disc equipment.

Of course, my premis in such a
sweeping statement is that CD will be

a vastly superior format, bringing me-

onto my second beef: why so little
space for such an important
breakthrough, about which plentiful
information has been distributed in
advance certainly to many Hi-Fi
magazines who have seen fit to
publish reports on the subject? Now |
would not expect you to give a high
priority to reporting on Hi-Fi matters
normally, though surely the presence
of an audio article anyway might
have been used to better advantage.

| would certainly be interested to
know what levels of fidelity are claim-
ed for the pressing and then optimal
reading of vinyl discs so that these
could be compared with the plentiful
available for digital
format.

The world of audio performance
assessment has become altogether
cluttered with highly subjective
judgement. Hi-Fi magazines persist
in, what seems to me, the odious
convention of allowing poets with
‘golden ears’ to subjectively assess
nebulous qualities, transferring little
hard information to the reader. For
reference, it would be interesting to
see, published alongside a reviewer’s
observations, the résults of a
thorough hearing test performed on
him at a relevant time. Could con-
trolled levels of distortion, on iden-
tical pieces of recorded music, be us-
ed to test a ‘golden auditor’s’ true
calibration?

Personally, | find it difficult to
give more credence to the doubtless
limited-bandwidth response of age-
ing reviewers than laboratory test
equipment. Admittedly, standards of
distortion measurement are confus-
ing, and it is not sufficiently relevant

to music reproduction to be testing
pure tones, but why not simply com-
pare ‘scope photos of microphone
signals at the recording studio with
the ultimate, played-back signal from
analogue and digital discs? Could
such a test be arranged or would
vested interests prevent it?

An article devoted to bringing
more rigour into Hi-Fi assessment
along these lines would certainly
have my fullest attention, and should
not be irrelevant to the aims of your
magazine, since it would not labour
the subject of the Hi-Fi market or the
present state of the manufactured art,
but would deal rather with
‘transduction’.

Yet more relevant, of general in-
terest and, as yet, unreported (to my
knowledge) would be an investiga-
tion of the digital disc format and its
protocol; how are the discs manufac-
tured, what is this error correction
business? Would it be at all possible
to produce an alternative erasible
and programmable, ideally compati-
ble, optical recording system,
perhaps by populating a disc fully
with reflective logic cells but posi-
tioning an optically switchable win-
dow in front of each?

Presumably it is the variability in
performance of D-to-A convertors
that accounts for the present
variability in CD player performance.
Would it be conceivably possible to
delay the mapping to as late a stage
as possible, having a (perhaps in-
tegral) D-to-A power output stage, or
is the process of amplification (and
transduction) best left to conven-
tional analogue techniques? An ac-
quaintance has described to me his
attempts to make a digital switching
amplifier. (A-to-D-to-A), but,
presumably digital speakers could
not successfully operate composed of
an array of switching drivers, (one
twice the size of the next) whilst the
idea of linear stepper motors attach-
ed to conventional diaphragm(s)
would seem unrealistic.

Any ideas?

Yours faithfully

Mr P.E. Cox

Derby

Mr Cox raises far too many points
for us to answer in the space
available! Suffice to say that CD will
not make analogue players obsolte
because there will still be a lot of
analogue discs around for many
years to come. We’'ll obviously be
reporting further on CD in the
future.
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MASTER ELECTRONICS NOW'!

The PRACTICAL way'!

This 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 . ;
and visual method. No previous @ Recognise and handle current electronic

knowledge is required, no maths, and components
an absolute minimum of theory. @ Read,draw andunderstand circuit diagrams
You learn the practical way in easy  @Carry out 40 experiments on basic

steps mastering all the essentials of L : :
YOS, hobby orgm start or further a electronic circuits used in modern

career in electronics or as a self- equipment
employed servicing engineer. @Build and use digital electromc circuits

All the training can be carried out in and current solid state ‘chips’
the comfort of your own home and at .
your own pace. A tutor is available to @®Learn how to tes.t and serque every type
whom you can write personally atany  of electronic device used in industry and
time, for advice or help during your commerce today. Servicing of radio, T.V.,

work. A Certificate is given at the end Hi-Fi and microprocessor/computer
of every course, ,
equipment.

Newdob? New Career?New Hobby ?Get into Electronics Now!

' Please send your brochure without any obligationto | am interested in: ETI/8/83 i
I COLOUR BROCU%E NAME COURSE IN ELECTRONICS
as described above
I | ADDRESS "3 RADIO AMATEUR LICENCE I
1 MICROPROCESSORS QUal 26
I "3 LOGIC COURSE l
OST NOW TO BLOCK CAPS PLEASE
_—_—_—_—-—---—-——_———_—_—-—.

BUILD A BETTER AMPLIFIER!

How can you own a top class HiFi ampllfler, of comparable standard to Naims, Meridians, Quads etc., for an outlay of less than £2507
— Simple! Built it yourself — with a Crimson kit.

It is not necessary to spend a small fortune to obtain true Hifi performance. Crimson Kits offer all the features and sound quality of the most
esoteric amplifiers available and their ease of assembly ensures that they work first time and continue to do so. Not only do Crimson Kits offer
outstanding value, but they also have the flexibility to adapt to any users needs. All the P.C.B's are ready assembled and tested (they are not“pot-
ted” as we believe disposable modules are rather extrava gant') therefore constructing a kit is pleasurabile in itself and, once built, will give years
of untroubled service. So, whether you use a simple record player or a compact disc, you can be sure to get the most from yoursystem E.T.l. said,
-in their review of the CK1 010/1100: “l can say no more than that for £250 itis a bargaln and one that will become the reference point for kit
amplifiers from now on.” Need we say more?

PRICES * Summer Special Offer: Buy a CK1010 and any CK power amplifier and get an MC2K board free!'* *
CK1010P—S STEREO PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate psggéygg

CK1040 — STEREO POWER-AMPLIFIER 40 watts R.M.S./Chanel ) £121.00
CK1080 — STERE® POWER-AMPLIFIER 80 watts R.M.S./Chanel £134.00
CK1100 — STEREO POWER-AMPLIFIER 100 watts R.M.S./Chanel £151.00
MC2K — Moving coil add on kit for CK1010 £25.00
P.S.K. — power supply for CK1010 (if not used with a CK power amp) £20.00

CRIMSON also supply power amp, pre amp and electronic crossover modules, power supplies and hardware — too much to list here — but on
receipt of an S.AA.E. we will be happy to supply full details.

TO ORDER Send CW.O. or quote your access card no (phone orders accepted) Crimson Products are also available from Bradley Marshall Ltd,
325 Edgeware Road, London.
* Offer closes 31st July 1983 (Return this ad with your order)

[ CRIMSON ELEKTRIK STOKE

MANUFACTURERS OF PROFESSIONAL, DOMESTIC & INDUSTRIAL AMPLIFICATION
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 1EZ 0782 330520
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TOROIDALS

The toroidal transformer is now accepted as the standard in
industry, overtaking the obsolete laminated type. Industry has
been quick to recognise the advantages toroidals offer in size,
weight, lower radiated field and, thanks to |.L.P., PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within 7 DAYS
together with a short lead time on quantity orders which can be
programmed to your requirements with no price penalty.

%Gold service available.
21 days manufacture for urgent
deliveries.

g\

#%Orders despatched
within 7 days of
receipt for single or
small quantity orders.

%5 year no quibble
guarantee.

ssmss SECONDARY RMS sEmEs SECONDARY RMS SERIES SECONDARY - RMS
TEE Volts  Current  TTICE TEE Vols  Cument  PHICE ITYEE Vots  Curent  PHICE
\N‘ WY W
“?, “\2 “ﬁ 120 va  4x010 6+6 1000 300va 7x013 15415 1000
R 90 x 40mm  4x011 949 6.66 110x50mm 7x014  18+18 8.33
15va  ox010 6+6 125 1.2Kg  4x012 12412 5.00 26Kg  7x015 22422 6.82
62 x34mm  0x011 9+9 0.83 Regulation 4x013 15+15 4.00 Regulation 7x016 25+25 6.00
0.35Kg  O0x012 12412 0.63 £5 1 2 1%  4x044  18+18 333 £7.42 6% 7x017  30+30 5.00 £1 0.88
Regulation 0x013 15415 0.50 . 4x015 22+22 272 +p&pL1.72 7x018 35435 4.28 +p&pL2.05
19%  0x014  18+18 042 +p&p£0.78 4x016 25425 240  +VATE1.37 7x026 40440 375  +VATE1.94
0x015 22422 034 +VATE089 | 4x017 30430 200 TOTALE1051 7X025  45+45 333 TOTALE14.87
0x016  25+25 030 TOTALE6.79 4x018  35+35 1.71 7x033  50+50 3.00
0x017  30+30 025 ) 4x028 110 1.09 7x028 110 2.72
4x029 220 0.54 7x029 220 1.36
(encased In ABS plastlc) 4x030 240 0.50 7x030 240 1.25
30va  1x010 6+6 250 )
70x30mm  1x011 9+9 1.66 £5 49 160 va  5x011 9+9 8.89 500 va 8x016  25+25 10.00
045Kg  1x012 12412 125 a 110 x40mm 5x012 12412 6.66 140x 60mm 8x017 30+30 833
Regulation 1x013  15+15 1.00 +papgi.10 1.8Kg  5x013  15+15 5.33 4K, 8x018 35435 7.14 £1 4 38
18% 1x014 18+18 083 + VAT £0 99 Regulation 5x014 18+18 4.44 £8 43 Reguiation 8x026 40+40 625 !
1x015 22422 0.68 TOTALE7.58 8% 5x015 22422 3.63 o 4% 8x025  45+45 555 +papf2.40
1x016  25+25 060 5x016  25+25 320 +p&pLlT2 8x033  50+50 500  +VATE252
1x017  30+30. 050 5x017  30+30 266  +VATE152 8x042 55455 454 TOTALE19.30
5x018  35+35 228 TOTALE1167 8x028 110 454
50va  2x010 6+6 416 5x026  40+40 20p 8x029 220 227
80x35mm  2x011 9+9 2.77 5x028 110 145 8x030 240 208
0.9Kg  2x012 12412 2.08 5x029 228 0.72
Regulation 2x013 15415 1.66 5x030 24 0.66
13%  2x014  18+18 1.38 £6.1 3
2x015 22422 113  +p&pgl.as 625va  9x017  30+30 1041
2x016 25425 100  +VATE1.12 140X 75mm 9x018 35435 892
2x017  30+30 083 TOTALE8.60 225va  6x012 12+12 9.38 SKg 9x026  40+40 7.81 £1 7 1 2
2x028 110 0.45 110x45mm 6x013 15+15 7.50 Regulation 9x025 45445 694 -
2x029 220 0.22 22Kg  6x014  18+18 625 4% 9x033 50450 625 +p&pg2.55
2x030 240 0.20 Regulation 6x015 22422 5.11 £9 81 9x042 55+55 568  +VAT£295
7% 6x016 25425 450 of 9x028 110 568 TOTAL£2262
80va  3xot0 6+6 .64 6x017 30430 375 +p&pE2.05 9x029 220 284
90 x30mm  3x011 9+9 4.44 6x018 35+35 3.21 + VATE1.78 9x030 240 2.60
1Kg 3x012 12412 3.33 £6 66 6x026  40+40 281 TOTAL£13.64
Regulation 3x013 15415 2.66 ] $x025 45445 250
12%. 3x014 18418 222 +p&pgL172 6x033 50+50 225
3x015 22422 1.81 + VATEL 26 6x028 110 204
3x016 25425 160 TOTALE£9.64 6x029 220 102 ALSO AVAILABLE
3)(8;; 3ng0 1.33 6x030 240 093 Sizes up to and including SKVA are
3x 1 072
3x029 220 0.36 manufactured to order.
3x030 240 0.33

The benefits of ILP toroidal fransformers
ILP toroidal transformers are only half the weight and height of their laminated
equivalents. and are available with 110V, 220V or 240V primaries coded as follows:

IMPORTANT : Regulation — All voltages quoted are FULL LOAD. Please add regulation figure to secnndary
voitage to obtain off load voltage.

For 110V primary insert "0 In place of "X in type number.

For 220V primary (Europe) insert 1" in place of "X in type number.

For 240V primary (UK) insert “2" in place of *'X"" in type number

Also available at Electrovalue,Mapiin, Technomatic and Barrie Electronics.

For mail order please make your crossed cheques or postal
orders payable to ILP Electronics Ltd. Barclaycard/Access
welcome. Trade orders standard terms.
Post to: ILP Electronics Lid. Graham Bell House. Roper Close.
Canterbury CT2 7EP. Kent. England
Telephone (0227} 54778 Telex 965780

(a dwision of

. l F |G Electionics i)

TRANSFORIVIERS

LOW COST PROFESSIONAL TEST INSTRUVIENTS

Hand Held
Analogue and
Digital

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR
OSCILLOSCOPES

POWER SUPPLIES

LOGIC PROBE

SCOPE PROBES

Multimeters

FREQUENCY METERS
4 100MH,, 600MH,, and 1GH, Models

16 Models
from £18.75

from £67

Write or phone for ilfustrated
test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street
St. lves, Huntingdon
Cambs. PE17 4EB
Tel: (0480) 62440 Telex 32339 )

By
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TECH TIPS

Keyboard
Alphanumeric Lock
Switch

G. Franklin, Mid Glamorgan

It your ASCll keyboard is like mine,
then you too will have become tired
of having to press ‘SHIFT’ for capital
letters. SHIFT lock is useless because
you have to ‘unlock’ to use the
numbers. This circuit does away with
this problem by providing you with
yet another key to press. This is the
'ALPHA LOCK’ switch.

If you study the ASCII codes you
will find that to change ‘a’ into 'A’ re-
quires only the removal of the logic
‘1’ oni the data bit 5 line (of the 8 bit
bus from the keyboard to your
computer),

eg.— a A
ASCH code $61 $41
in binary:- 0110 0001 0100 0001

We require to alter the complete

alphabet, this stretches from a ($61) _

FEATURE

FROM
KEYBOARD D1O

ic

to z ($7A). The circuit cheats slightly,
by altering codes $60 to $7F in-
clusive, the only problem with this is
that $7F is the ASCIl code for
‘DELETE’. IC1 deals with this, by
detecting the $7F code and making
sure D5 stays at a logic 1 via the
NAND gate at the end of the circuit.

One quarter of the 7415132 is us-
ed to give a degree of switch bounce
to S1. Every time S1 is pressed, the Q
output of the latch (IC 3) will change,
R1 and C1 ensure that on power-up
the output is at a logic 1. This, along

—12]
10 -
7 D5
13 n | %ica
125je2¢
NOTE:
IC1 IS 74LS30

1C2 1S 7415132
IC3 1S 74LS74

+5V

with data bit 6 being 'HIGH’ will
make D5 a ‘LOW’, thus shifting a
$60 code down to $40 (unless of
course it was the ‘DELETE’ key that
was pressed). The LED will come on
to show when the ALPHA mode is
selected. To insert this circuit into
your keyboard, it is only necessary
for D5 to come via this circuit, D5’
then continuing in its place to the
computer, the other data lines just
connect to the circuit. The only other’
requirement is that you insert a
switch somewhere.

Controller For
Model Traffic Lights

P. Bailey, Glasgow

The circuit shown was devised to
control LED traffic lights at a road
junction in a model railway layout,
for added realism. 1C2, a decade
counter, together with 1C3a and
IC3b, generates the normal traffic
light sequence continuously at a rate
determined by the oscillator formed
around IC1a and IC1b. A monostable
formed by IC1c and IC1d is triggered
by a ’1” on the 'GREEN’ output, and
inhibits 1C2 for a period set by C; and
Ry, thus causing the green light to be
on for'.a longer period than the
others. .
IC4 selects either LIGHT 1 or
LIGHT 2 to display the sequence,
these being selected alternately.
When one_light is changing or at
green, the other is held at red.

The controller is easily expanded
to operate more than two lights by
using further outputs from 1C4, but if

L .
470n 0
14 |2, c3a
w. } Jiciod—~cik 1
ic2 |, 1c3b
™o 1 {0
INHIBIT 2"t
7
RESET
15
.\
+VDD 14
CLK /|3 LIGHT 1
RT
270k oz vienT 2L
cT
i
g | -
10u
Blinugim 14
RESET
15
NOTE:
1C1,6 ARE 4001
1C2.4 ARE 4017
1c3'1S 4071
IC5.7 ARE 4081

LED 16 ARE MINIATURE LEDs
LED1.4 ARE RED

LED2,5 ARE YELLOW

LED3,6 ARE GREEN

= N A =

LED3 | 'LE LEDS LEDS |
NN N N
IR B -

this is not required, 1C4 could be
replaced with a single flip-flop stage
(eg a 4013), set to toggle, LIGHT 1
and LIGHT 2 being connected to the
Q and Q outputs respectively. With a
little ingenuity, realistic-looking traffic

lights can be constructed from
miniature: LEDs and empty pen refill

tubes. ETI
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MULTIMETERS

THANDAR TM351

® Bench/portable @ 3%-digit 0.5" LCD @ 0.1%
basic accuracy ® 29 ranges. @ Battery life
typically 2000 hrs ® Complete with batteries &
test leads. £113.85.

Accessories. Carrying case £6.84. Universal
test lead set £12.85, Service Manual £3.00.

THANDAR TM353

® Bench/portable ® 3':-digit 0.5" LCD @ 0.25%
basic accuracy ® 26 ranges @ Battery life
typically 3000 hrs ® Complete with batteries &
test leads £86.25. Accessories as TM351,

THANDAR TM354

@ Pocket size. ® 3'2-digit 0.5” LCD, @ 0.75%
basic accuracy. ® 14 ranges @ Battery life 200
hrs £45.94. Carrying case £3.45, Universal
test lead set £12.85. Service Manual £3.00.

THANDAR TM451

@ Bench/portable @ 4%-digit 0.4” LCD @ 0.03%
basic accuracy @ Full auto-ranging or manual

® Sample hold @ Audible continuity test

® Complete with battery and leads £171.35.
AC Adaptor £7.99, Universal test leads £12.65.
Service Manual £3.00.

OSCILLOSCOPE

THANDAR SC110A

@ Bench/portable ® Low power @ 10 MHz
bandwidth ® 10mV sensitivity £171.35. Carry-
ing case £68.34. AC Adaptor !7.99. Recharg-
able battery pack £12,85. X1 probe £8.05.X10
probe £8.20, X1 X10 Switched probe £10.93.
ggrggg hook trimmer pack £2.88. Manual

GENERATORS
THANDAR TG100 Function 1 Hz to 100 KHZ
£90.85

TG102 Function 0.2 Hz to 2 MHz £168.75
TG105 Pulse S Hz to 5 MHz £97.75

NUTKEN-BROS,

VISA
(o —

ELECTRONIC COMPONENTS AND
TEST EQUIPMENT
35. HIGH BRIDGE. NEWCASTLE
UPON TYNE NE11EW TEL: 0632 326729

FREQUENCY COUNTERS

THANDAR TF200 10Hz to 200 MHz .
@ Bench/portable @ 8-digit Liquid Crystal Dis-
play. ® Frequency range 10 Hz - 200 MHz @
Resolution better than 1 ppm @ Sensitivity
typically 10mVrms @ Time base accuracy 0.3
ppm. @ Battery life 200 hours @ Frequency,
time average period, totalize & reset; 2 ranges,
5 gate times; external clock facility ® Complete
with batteries. £166.75,

THANDAR TF040 10 Hz to 40 MHz .

@ Bench/portable @ 8-digit Liquid Crystal Dis-
play. ® Frequency range 10 Hz - 40 MHz

® Resolution 1 Hz. ® Sensitivity 40 mV rms.

@ Timebase accuracy 0.5 ppm @ Battery life 80
hours. @ Frequency, totalize & reset: 2 gate
times @ Complete with batteries. £126.50.

ACCESSORIES FOR TF200 & TFO40 AC
adaptor £7.99, Carrying case £6.48, X1 Probe
£8.05, X10 Probe £8.20, Service manual
£3.00. TPS00 prescaler £51.75. TP1000 pre-
scaler £74.75.

THANDAR PFM200A 20 Hz to 200 MHz

@ Pocket size @ 8-digit LED display ® Fre-
quency range 20 Hz - 200 MHz. @ Resolution

0.1 Hz. Sensitivity !Epically 10 mV rms. Timebase
accuracy 2 ppm @ Battery life 10 hours. @ Fre-
qucny; 2 ranges, 4 gate times ® BNC input soc- -
kets £77.82. Accessories:Carrying case £3.45,
AC adaptor £7.99, X1 probe £8.05, X10 probe
£9.20, Service Manual £3.00.

Full spec available on all instruments, just phone
or write:

Schools, colleges. universities supplied on
official orders.

Prices include VAT. Please add £1.00 postage to
orders under £20.00.

28 RANGES, EACH WITH FULL OVERLOAD
PROTECTION ‘

SPECIFICATION MODELS
6010 & 7030

10 amp AC/DC

Battery: Single 9V drycell. Life: 200 hrs
Dimensions: 170 x 89 x 38mm.
Weight: 400g inc. battery.
Mode Select: Push Button.

AC DC Current: 200UA to 10A
AC Voltage: 200mV to 750V
DC Voltage: 200mV to 1000V
Resistance: 20082 to 20M2
Input Impedance: 10MS2
Display: 3% Digit 13mm LCD
O/load Protection: Ail ranges

-
.
.
.
»
»
-
»
»
.
.
.

OTHER FEATURES: Auto polarity,
auto zero, battery low indicator, ABS
plastic case with tilt stand, battery and
test leads included, optional carrying
case.

Quantity discount for trade on application. Price

NEW ANALOGUE METER WITH CONTINUITY
BUZZER AND BATTERY SCALE

NEW HM 102 BZ
SPECIFICATION

DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000
voits 20,000 ohms/voit.
AC Voltage: 0-10, 25, 100, 250, 1000 voits
10,000 ohms/volt.
* Decibels: -20 to +22dB
DC Current: 0-50, 500uA, 0-5, 50, 500mA
Oh ter: 0-6 Megohms in 4 ranges.
30 ohms Centre Scale
Power Supply: One 1.5V size ‘A’ battery (incl)
Size & Weight: 135 x 91 x 39mm, 280gr.

HM 101 POCKET SIZE MULTIMETER
SPECIFICATION

* DC & AC Voltage: 0-10, 50, 250, 1000 volts,
2000 ohms/volts
-10 to +22dB
0-100mA
0-1 Megohm in 2 ranges,
60 ohms Centre Scale
One 1.5V size ‘A’ battery (incl)
90 x 60 x 29mm, 92gr. incl. battery
battery
£5.50

* Decibels:
* DC Current:
* Ohmmeter:

Power Supply:
Size & Weight:

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order.

'ARMON ELECTRONICS LTD.

Cottrell House.53-63 Wembiey Hill Road. Wembley, Middlesex HA9 88H, England

Telephone 01-9024321 (3 hnes)

ETI AUGUST 1983

Access & Barclaycard accepted.

TELEX No.923985
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FULL HOUSE

OF MULTIMETERS

Tnlo Bench Models DL 705, 706, 720 and DF 760

‘@ 32 and 4%, digit LED
@ Rugged and Reliable
® 2 YEAR GUARANTEE
® Simple Operation —
Auto Ranging
® Mains or Battery P, :
® 7 Digit Frequency Counter k /
@ Resolutions 1 and 0.1 mV \ ;
® DCV, ACV, DCA, ACA and .
Ohms
@ Basic accuracy 0.8, 0.25, 0.1 and 0.05%
@ Prices from just over £100 includes FREE Batteries,
Hand Book and Test Leads

Hc Hand Held Models HM101 and 102 Series,
HC 601, 703, 6010 and 7030.

® 3, digit LCD and
Analogue

® Colour coded front
panel and edge switches

® High impact ABS with
Tilt stand

® Safety features meets
UL 1244

® Basic accuracy 0.6 and 0.2%

® Full Range of DCV, ACV,
DCmA, ACmA and Ohms

® Audio Continuity Tone
Plus 10A capability.

@ Switched Hi and LO ohms

® FREE Battery, Manual and Test Leads

@ Analogue from approx £6 — Digital from approx £34
MA1H, 2H, 3E and 5D. M2011, 2012, 2030,

BBG &

METRAWATT 2031 and 2032. Unigor 3N.

@ Digital and Analog —Hand —
Held and Bench

@ Huge LCDs — Many Safety
Features

@ Black, Rugged and Reliable

® 1 Year Guarantee

® 32 and 4'; Digits

® Variable Viewing Angle —
Hand free operation

@® 20 Amp capability

® DCV, ACV, DCA, ACA,
Ohms,Capacitance, Temp
and Level in dBs

@® Meet DIN 40050, 43780,
57410 or 57411
Requirements

@ Prices from approx £27 includes FREE Batteries, manual
and Test Leads

® 3/, digit LCD with easy
single rotary control.

® 10 Amp., 1000V and
20M ohm capability.

@® TRANSISTOR hFE

1y sdurwio)iad J1y a0iaaas 1y fiprjiqueijoa 1y

[
]

Hand Held Models 6000Z and 3300A

1y .).)umu.m,].md W LT o.igumduum

.
]

measurement. ”
@ Audible Continuity s
check and Diode Test. —
@ Optional accessories —
incl. Carry Case and -
Battery Eliminator. ~
@ Fully Guaranteed for 12 :
months. (—
® Prices from approx £39 :'
include Free Battery, ﬁs

Manual and Test Leads.

Prices do not include VAT orP + D.

House of Instruments

Clifton Chambers, 62 High Street
Saffron Walden, Essex CB10 1EE
Tel: (0799) 24922 Telex: 818750

Y
Extended
ENaEs »
L] available

House of Instruments Ltd.

THE POWERFET
SPECIALISTS

pantechnic

OEM USERS

Pantechnic present the most adaptable high powered amplifier ever.

FETSYSTEM Amp
Features:

® HIGH POWER. 1.2KW (single ended).
® LOW VOLUME. 1/15 Cubic foot inc. Heat Sink.
® VERSATILE. Delivers more than 1KW into ¥z to 8 ohms.
OR2x600Winto2to 88
OR 4 x 300W into 2 to 4 2 (200W into ) )
1 x 600W into 2 to 852
OR 1x300Winto2to4%)
1x150Winto4to8Q
Etc. Etc.

Having beencloselyinvolvedin awide varietyof OEMapplications of
their amp boards, Pantechnic became aware of numerous imple-
mentation problems often left untackled by other amp board manu-
facturers. These problems specifically of size and thermal efficiency
became particularly aggravated at high powers and considerably
lengthened OEM product development time.
Byincludingthermaldesigninthe totality of board designithasbeen
possible to reduce the size of the electronics, and increase the
efficiency of the transistor to heatskink thermal circuit. The com-
bined effect of this has been to dramatically increase the volumetric
efficiency of the amplifier/heatsink assembly. The SYSTEM Amp
offers 1.2KW of power in a space of 102mm x 102mm x 77mm,
excluding PSU and Fan.

The basis of this considerable advance is the PANTECH 74 Heat
Exchanger, newly designed and manufactured by us. By
eliminating the laminar air flow found in conventional, extruded heat
sinks, heat transfer to the environment is greatly enhanced.

The flexibility of the 1.2KW amp stems from its division into 4 poten-
tially separate amplifiers of 300W each (downrateable with costsav-
ingsto 150W.) These can be paralleled, increasing currentcapability
or seriesed (bridged in pairs) doubling voltage capability. In conse-
quence a large variety of amplifier/load strategies can be imple-
mented.

As ever Pantechnic offer a full range of customising options includ-
ing DC coupling, ultra high slew etc. Contact Phil Rimmer on01-800
6667 with your particular application problem.

P.S. Specs, as ever, are exemplary.

OTHER POWERFET AMPLIFIER MODULES

Model Price Range Dyn-loads Notes
(Rms)

*PFA100 20.65 50-150W 40,80 Physically smali (32 x 78 x
108mm)

*PFA200 27.35 100-300W 42,80 High watts/€ ratio

PFA/HV 36.04 200-300W 4 ,8u,160 5dB dynamic headroom
Drives 70V line direct.

250-600W 20,40,8q 25A cont. output current.

*PFAS00  42.00
52.50 mounted on type 74 Heat Exchanger (see below).

*The power output of these amplifiers can be increased by approx

15% with no diminution in quality by adding PSU102 (£7.61) toyour

existing power supply.

Some Other Products & Components
Type 74 Heat Exchanger. Dissipates 300 W (1.2KW fan cooled)
£7.50
25A 400P1V Bridge Rect. £2.17
10,000uF 80v electrolytic with clip £4.75
PAN20 Pre-amplifier module. Very low noise and distortion £7.61
PAX2/24 2 Way active crossover (specify frequency) £10.10
PSU103 Powers 2 x PAN20 + 2 x PAX2/24 £6.91
PAN1397 20W power amp. (LOW THD) £5.04
PSU101 Powers 2 x PAN1397 £3.43
Transformer for above £4.30 (inc. postage)

TOROIDAL TRANSFORMERS
with special low flux'windings

Nom.VAC 160VA 225VA 300VA 500VA 625VA  750VA

40-0-40 10.43 12.00 13.04 = -

45-0-45 - 12.00 13.04 16.96 = —
50-0-50 - = - 16.96 19.84 22.00
70-0-70 - - - 16.96 - ==
(for PFA/HV)

Transformer prices include postage. Ask for leaflet “Choosing a Transformer.”
Carriage 75p. Add VAT at 15% to all prices.

THE POWERFET SPECIALISTS

pantechnic

Mait order onlv tu

Dept ETI/8 148 Quarry Street, Liverpool L25 6HQ
Telephone 051-428 8485
Technicat enquiries

Phil Rimmer 01 800 6667
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PROJECT

RADIO CONTROL
SERVO FAIL-SAFE

Up, up and away? Bring your model aircraft down to earth
without a bump using the ETI Conservo. Phil Walker shows you
how to make your servos fail safe.

0-one who has spent many

hours and pounds

constructing their radio-
controlled boat, plane or animated
aardvark would want it to sail, fly
or craw! out of range of their
transmitter. However, there is
always the remote possibility that
some nasty little gremlin will creep
in and throw the spanner in the
works. When that happens all your
controls may well be stuck in the
last position you used; and by a
well-known Law of Nature (Lex
Divoti*), the position will make it
as hard as possible to retrieve your
model.

Help is at hand! This project
will set your servos to any position
you require (if you fit it beforehand)
and if set up correctly your precious
model should sail, fly or waddle
home safely.

Use

The ETI Conservo is simply
connected into the servo leads (get
the polarity right) and the variable
resistor can then be set to make the
servo take up what you hope is a
safe position. This setting is best
done with slightly used batteries, to
get a true position. Do not have the
radio link operating while doing this
or you won'’t be able to make the
setting.

If your system uses low voltage
(ie, around 3.6 volts) don’t forget to
increase the size of C2 to its higher
value.

The Circuit

The circuit of this project is
designed around a 4093 CMOS
quad Schmitt trigger. This device
will operate down to quite low
supply voltages while still providing
reliable switching performance.

One section of the device (IC1a)
is used to detect the possibility that
the input signal has stuck at a high
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+SUPPLY O—
IN

IC1 IS 4093
D14 ARE 1N4148

O +SUPPLY
out
y D4

IC1PIN 14 ¢—¢

IC1 PIN7

OV IN O

Fig. 1 Circuit diagram of the Conservo.

HOW IT WORKS

O 0V ouUT

R1 and R2 protect the inputs of the
CMOS devices from overload or static
damage. The normal input to the device
is a series of 1 to 2 ms positive pulses
repeated at about 20 ms period. When
the input is low, IC1a holds C1 high via
D1 thus maintaining IC1b pin 2 at a high
level.

When a pulse arrives, the output of
IC1b goes low, discharges C2 and forces
the output of IC1d high for the duration
of the pulse. When the input pulse goes
low again, C2 starts to charge via RV1
and R4 but will be discharged again by
another input pulse before its voltage
reaches the trigger threshold of ICic.
This means that the output of IC1c will
stay high permanently in normal
operation.

If another pulse does not arrive and
the input stays low, the output of IC1b
will stay high and C2 will charge up until
its voltage reaches the threshold of IC1c

whose output will then go low and
discharge C2 via RV1, R5 and D3 until
the lower threshold ot IC1c is reached.
IC1c’s output will then go high again
and the cycle will repeat. When the out-
put of IC1c is low, the output of IC1d
will be forced high. The component
values used in the circuit are such that
this cycle approximates to the normal
servo control signal with RV1 controlling
the pulse width. :

If for any reason the input sticks at a
high level, C1 which is normally kept
charged up by IC1d will have time to
discharge effectively putting a low level
on the input to IC1b. This will cause the
same sequence of events to occur as
when the input stuck low but after a
short delay.

Finally, D4 and C3 form a reserve
power supply to ensure that the circuit is
not affected by supply line transients.

A small project (this is actual size) but a
long name — and a large degree of .
usefulness.
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level. Since normally the input only
goes high for relatively short periods
at a time, the output from IC1d

- spends most of the time at a high
level. This fact is used to charge a
capacitor to near the supply
potential. This capacitor can only be
discharged by a resistor connected
in parallel with it and then only if it
has enough time to do so. In

normal operation this will not be
the case.

The second part of IC1 (IC1b)
combines the original input signal
with the ‘stuck at high’ signal and
its output goes high when either is
low. Note that this output only
usually goes low when normal
control pulses are being received.
The low periods of the output from
IC1b are used to discharge the
timing capacitor of the oscillator
formed around IC1c. The output
from this oscillator would normally
be a series of low going pulses of
approximately the same frequency
as the usual control pulses. The
width of these pulses can be set by
the variable resistor to simulate any
servo position required. However
these pulses will only be generated
if the normal input fails to discharge
the timing capacitor within a
reasonable time.

The output from the gated
oscillator described above and the
output from IC1b are combined in
IC1d to give the final output from
the unit.

In normal operation the output
will follow the input with no
alteration as C1 will not discharge
enough and C2 will not charge
enough to have any effect. In a fault
condition, however, the output
form IC1b will stay at a high level
(driven either by the input being
low or by IC1a detecting the input
high) and enable the gated
oscillator (IC1c) whose output will
be passed on to the servo being
controlled. This will send the
controlled servo to its preset
position.

Construction

This should pose no real
problems provided that care is
taken to put the diedes, IC1 and C3
the right way round. This is a little
more awkward than usual since
some components must be
mounted vertically to conserve PCB
area.

A socket is recommended for
IC1 — at least the first time you
build it. Take care when handling
IC1 to discharge yourself of any
static charge. This also applies to
your soldering iron which must be
earthed. CMOS devices are still
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PROJECT: R C Module

delicate things.

RV1 can be either vertical or
horizontal mounting and the PCB is
laid out for both. If you want to
save space and weight use a vertical
mounting device and cut off the
end of the PCB as shown by the
dotted line. Inputs and outputs can
be soldered directly to the board or
alternatively, there are some 0.1 in.
pitch PCB connectors available from
Maplin in 3 way versions which
would do the job.

The whole unit could be
mounted in a box or possibly just
varnished to keep out moisture (but
not if the device is likely to be
immersed!). For use on low voltages,
ie less than 5V, it may be necessary
to increase the value of C2 up to
100nF in order to maintain the
required output timing.

—PARTS LIST——

RESISTORS (}W 5% carbon film)

R1 10k

R2,3,5 1M0

R4 47k

RV1 100k min. preset horizon-
tal or vertical mounting

CAPACITORS

C1 4n7F min. layer
polycarbonate

2 47nF min. layer polycar-
bonate (100nF for 3.6 volt
operation)

a3 47uF 16 V min electrolytic

SEMICONDUCTORS

D1,2,3,4  1N4148

IC1 4093

MISCELLANEOQUS

PCB: see Buylines. 2 off 3 way 0.1 in.

connectors (if required).

b

R5 D3 kD2

T —t—s ouT

k = CATHODE

Fig. 2 Overlay diagram of the Conservo. Here we show a
horizontal preset, but a vertical one could be used to save
space — just cut the PCB along the marked line.

FOOTNOTE

*For those of you who are not
scholars of Latin, Lex Divoti is a
Law of Nature known by a number
of names, most of them not
printable, but can be summed up
as: “‘If something can possibly go
wrong, it will, at the most
inconvenient moment and in the
way that causes maximum
damage.”

BUYLINES

| None of the components in this project
should be at all difficult to obtain. The
PCB is available through our PCB service
— see page 77 for details.

ETI
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BBC COMPUTERS

BBC SOFTWARE IN EPROM

@,

Model B X Wordprocessor "View" 5200 TLO14 036 4010 024 04 012 248 055
Model B + Disc Interface m.:ss 12M0S 1000 TLO2Y 034 4011 018 05 012 249 055
{Carriage 650 by Securicor) SPECIAL DATA SHEETS are TLO61 029 4012 0.16 gg g:g %g; g;’é‘
Please phone to check delivery available on items TLOB2 049 io}i g-fg 10 0'12 257 0.30
OFFER marked D. TLO64 098 40 X . .
BBC MICRO DISC DRIVES : TLOBS 029 4015 036 11 012 258A 035
BBC 31 Single 106K Drive Expandable to Spectrum32K 07 015 D5 250 7 ggg 032 4016 028 12 012 259 055
2x100K 199.00 Upgrade Kit 2 100 D5 300 757 029 4017 032 13 012 261 1.00
BBC 32 Dual 100K Drives 330.00 D3 125 D7 400 1077 047 4018 036 14 025 266 020
BBC 33 100K Upgrade for BBC 31 140.00 24.95 D4 200 TL074 100 4019 036 15 012 773 054
BBC 34 Dual 400K Drives 575.00 TLOE; 8'242 %? 038 %lll gg %g 8%
BBC 35 Utilities Di ! 25.00 TLO8 . ! ! ;
(suppled only with BBC 31 32,30 ° MEMORIES i bemm g 158 402 w0 2 012 2% 039
All Disc Drives {except BBC 33} are complete with %;[l)ghgx:s ID); gg WD1691 021200 L0 o’g :ggi g:—g %‘7; g:g §§§ 82
Manual, Utilities Disc, and Connecting Cables 5715 450ns D7 245 WD214301 D2 698 ;tgg} ?34 4025 013 B 012 366 021
BBC MICRO UPGRADE KITS 2716350ns D7 495 |NTERFACEDEVICES  TL487 062 4026 014 30 012 367 0.27
BBCA2B Complete A to B Upgrade a5 27183ral DI 15 gy 380 TL489 062 4027 020 22 012 368 021
BBC 116K Memory 1800 25324%0ns D2 345 57 047 TL494 163 4028 032 3 012 313 0.62
BBC 2 Printer/User /0 Kit 150 2732450ns DI 345 g59qp 056 TL495 0.60 4031 084 3 012 374 0.62
BBC 3 Disc Interface Kit 9500 2732350ns O] 545 Jaisp 084 TLs07 133 4033 10 4 012 375 0.35
only supphed with Disc Drives. 264300ns D! 599 5154 077 125 1.60 4034 094 42 028 377 0.60
BBC 4 Analogue Input Kit 670 4116150ns D2 085 7559 256 741 014 4035 038 47 035 3718 0.60
BBCS5 Serial 1/0 & RGB Kit 130 4116200ns D2 080 75161 280 147 048 4040 036 48 045 379 0.90
BBC 6 BUS Expansion Kit 645 411B150ns DI 325 754, 395 748 027 4041 036 49 012 38 035
Ali Kits are supplied with full fitting instructions 3516 200ns D2 9.45 7577 1.95 4042 [ ) 012 3% 0.45
PRINTERS : 6116 150ns 07 330 75173 144 RELGOULATORS 4043 03 54 012 333 045
6116 Low P 95 78L05 030 . X
NECB23Printer (Carriage 1000 32000 i5ons D2 495 10118 19 L2 030 4048 e B2 oz DILJUMPERS
BBC CONNECTORS 4164 150ns T D3 445 755 os0 7BLIS 030 4945 o 74 01 Single Ende -
BBC 21 Printer Cable and Amphenol Plug 4164 200ns T1 D3 395 75183 o50 7805 040 404 010 15 018 P bpd
(not assembled) 300 4164150ns 75188 037 7812 040 4048 038  76A 0.17 243:2 240
BBC 22 User Port Connector and Cable 36"  2.46 Mnstek D3 445 5189 037 1815 040 4049 023 78A 0.18 40pin 380
BBC 23 Cassette Lead 350 4516481610005 02 225 7545 022 7905 ¢ 045 4050 023 83A 0.3 -
BBC 24 7 Pin DIN Plug 060 45322000 D2 295 j5gm) 02 ;g}g g.:g 4051 038 85 042 Double E"?,,d "
BBC 25 6 Pin DIN Pl 060 75453 022 45 4052 044 86 016
BBC 265 Pin DIN Plug 0.60 %mﬂw D7 225 1545 0zz LM303K 120 4053 04 % 022 PN ;-g ;51'; 2
BBC 25 Disc /0 Cable 34W IDC to 2x34 ‘€2 75468 oss LM3IK 240 4054 085 91 069 05 2.15 2.
wayicaindas 1200 5802 D5 250 1288 on Mz 450 40 085 92 032 24PIN 300315 39
BBC 36 Disc Power Cable 6.00 gg?g [Dﬁ 75492 042 LM338K 625 4060 039 93 022 40PN 465490618
BBC 44 Analogue Input Plug and Cover 2.25 AY31015 D2 300 4063 085 958 0.40 i
BBC 66 M Bus Connector + 36" Cable 350 oot b3 100 av3izz g47 DATA CONVERTERS 1065 024 109 027 25WAY D-TYPE
6840 s 375 AV 06 4s0 UPDIO02 DI 426 s 014 112 020 CONNECTORS
BBC ACCESSORIES 6845 D5 650 NYEI0 09 o9 2NM25 D1 345 4o 014 113A 020 Male-Male
BBC 45 Joysticks (per pair} 1130 6850 D2 110 DPB304 D1 25p INAZ D1 300 4979 013 114A 022 36" Cable 12.00
BBC 67 Eprom Programme {assembled)  57.95 68488 D2 1. MC1488 D1 o3 IN&Z D7 599 4479 013 122 028 Male-Female
BBC 71 Teletext Receiver 22500 68B00 o7 MC1489 D1 oy ZN48 DI AT5 4077 013 123 034 36" Cable 1200
BB 72 Secend Processor {6502) 17000 68809 D6 12 MC3242A gap ZN429 D1 210 4573 0.4 1254 024 Malesingle ended
BBC 73 Second Processor {280} 12000 68B10 g’ 226 MC3445 D1 25p ZN432 D1 1300 4975 013 126A 0.25 18" Cable 495
ACORNSOFT FOR THE BBC paea b3 2B ycauga 01 ags NS D1 255 arg 043 132 S e emala s ey
SBEQ3 Business Games 865 ggpsg D2 220 MC3480 05 130 CRYSTALS 4077 013 136 025 able 395
SBEO4 Tree of Knowledge 8.65 MC3487 01 200 M 275 :g;? g:; :gg g'ﬁ 1DC CONNECTORS
SBE02 Peeko Computer in¢ Manual 865 ZBOFAMILY MC14411 D1 165 1008M 275 0 057 (with ejectors)
SBEOT Algebraic Manipulation Pk 865 ZB0ACPU D2 298 MCIds12 945  1.8432M 192 4082 013 145 70 (Right Angle PCB Mig)
SBX01 Creative Graphics Cassette 865 Z80BCPU D2 900 RO3513L 07 650 24576M 208 4085 050 148 070 ! ngm 9 o)
$BX02 Graphics and Charts Cassette 865 Z80ACTC D/ 280 RO32513U D7 650 36864M 186 4086 e R S RN 12
SBBO1 Desk Diary inc Manual 865 Z80BCTC DT 900 e MODULATORS M 064 4093 .20 15, . .
‘ 4502 046 155 030 I6PIN 134
SBLO1 LISP Cassette 1465 Z80ADART D7 550 H 6M 086
SBLO2 FORTH Cassette 1465 Z80ADMA D2 595 UMITT16MH: M oge 4507 032 15 035 20PIN 146
: \ p 60 ‘68 4508 09 157 025 26PIN 176
SBGO1 Philosophers Quest 865 ZBOAP1D DI 275 0105 aMHz 9.8304M 1.68 9 34PIN 206
SBGO? Sphinx Adventure 865 Z80BP10 D1 9.00 19.6608M 248 4510 040 16 0.30
SBGO3 Monst 865 Z80AS10 D4 900 01 3% 4511 041 160A 032 40PIN 232
SBG04 Snappor 8565 " BUFFERS DIL SOCKETS (TEXAS) 45 040 161A 035 50PN 235
SBG15 Plameaid 86 oea MY am BILSH oso PINSTIN GOLOWW 4514 0% 62 035 60PIN 30
SBGOS Arcade Action 1035 o0 T30 BILSI ogg & 7 % B 55 0% 163A o 10C SOCKETS
SBGO5 Rocket Raid 865 4915 81LS97 08 o o % 0 4516 0.40 _ 16 Fitted with 36" cable
4518 040 1654 050
SBG13 Meteors 865 g9 210 B81LS%8 0.30 18 13 1 50 10PIN 1.40
SBG14 Arcadians 8.65 8T26A 050 4519 027 166A 060 14piN 182
8228 327 20 15 37 60 4520 040 173A 055
SBG10 Chess 865 gooia D5 250 B8T28A 090 ) 7 B & ool t%0 174 o4g [BPIN 210
ACORNSOFT BOOKS FOR THE BBC MICRO 8253 00 ST W N & N en 052 175 o 20PN z48
S8DO1 Creative Graphics 750 8255A D5 225 g og9 28 24 55 80 4526 052 181 090 N 350
SBDO2 Graphs and Charts 750 6500 FAMILY T 40 30 7 99 4527 052 190 035 40biN 19
SAD04LISE 150 gapy 03 325 LINEARS ZIF SOCKETS 4528 041 19 035 oy 548
SBD03 FORTH 150 gooon D3 500 L203 065 (rextooL) 4532 0712 192 035 cipin 638
Please ring for current delivery on Acornsoft  g520 D1 250 LF39BN 475 24pin 575 4541 050 193 0.35
Products before ordering 6520A D1 316 LM30IAN 0A pin 820 4543 050 194A 035 DATA BOOKS by
6522 D5 319 N 048 o oin 97 4553 157 195A 035 Texas Instruments
BBC MICRO COMPONENTS 6522 D5 550 LM31P 050 P : 4555 035 19 045 Linear Control
4516 10Cns 225 8271 36.00 6532 p? 55p LM3I9N 193 CMOS 4000 4556 035 197 045 Circuits 4.00
6522 319 20Way Header  1.46 ) LM324N 030 4000 0.10 4585 015 221 046 Voltage Regulators4.50
7415244 059  26WayHeader 176 FLOPPY DISC LM348N 060 4001 010 240 055 MOSMemory 395
7415245 069  34WayHeader 206 CONTROLLERS NE555P 0.16 4002 012 . 74LS SERIES 241 055 interface Circuits 7.00
7415163 034  40WayHeader 232 8271 3600 NES56CP 045 4005 042 00 o1 242 055 TTL5thEditon 850
DS369IN 450  15WayDSkt 235 FD1771 051500 TLO10 039 4007 014 01 011 243 055 BipolarMicro 450
DSBBLSI2ON 450  6WayDINSkt 08 FD1791 D65 2200 TLOTI 032 4008 032 02 011 244 055 TTLPktiGuide 350
UPD7002 450 SwayDINSkt 090 FD1793 D5 7300 TL012 034 4009 024 03 0R 245 070 Linear PkiGuide 250

aent Dy T8t class pose

Sa'f'xag Mg Lo, 719 o Il IR =R =R R =S - ..

~
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All devices guaranieed Brand New and to fult spec. ltems ex stock despatched same day. Prices are
EXCLUSIVE of VAT. Please add 60p to order to cover P&P BEFORE calculating VAT, Payment bycheque,
‘Postal Order. Bankers Draft or Cash (PLEASE register) with order. Official orders from Govt. Depts and
\E{yucatiolnallnsmutesWelcome.Tradetlj\ccourlxtsoperedsmabieett‘osatistfactorystat?s—sfen%fot;;ie:‘@l:. , LTD
e are pleased to receive overseas orders (please allow adequate postage — surplus refunded) whic| 3 ==
unless accompanied by Bankers Draft in UK Currency may be subject to Bankers Commission and slight HAMIS%’EC\)/’EHE(ESEH H W~A|S‘EEF¥\' R&AD
delayindespatch,Overseastradeenquineswelcome—sendforfulldetanls.vATnotapplicabletoexpon Tel j ERTS ! ‘99 ==
orders. Price List detailing full range of components available — 30p refundable with first order. Please elephone (0438) 729771 Telex 825378 G
sendiSAE, COMPARE OUR PRICES
LINEAR e CMOS 74Ls TANTALUM 1NS408 19
555CMOS 80 |LM3909 70 | ZN459 285| 4000 11| 4518 39| Lsoo 1] Ls153 ag |BEADS ZENERDIODES
556CMOS 140 |LM3911 120 | ZN1034E 200} 4001 11 | 4520 481 Lso1 111 18155 29 ]0.1/35 12
709 25[LM3914 175 4002 11 | 4521 90 | LS02 1] LS156 33 [0.22/35 12 | 2v7-33V500MW 7
741 14{LM3915 195 | LOGICICs 4007 14 | 4522 1051 1503 11} Ls157 25 10.33/35 12 fSVI-75V1.3W 14
748 35{LM13800 105 4008 34| 4526 55| LSos 12} LS158 27 [0.47/35 12 f
9400CJ 345 [MC1496 68 ‘| AY5-2376  s590| 4009 24 | 4527 55| LS05 12| LS160 30 |068/35 12 | BRIDGE '
AY-3-1270 710|MC3340 120 | MC1488 55| 4011 11| 4528 45| LS08- 12{ Ls161 35 11.0/35 12 | RECTIFIERS
AY-3-8910 370 |[MFIOCN 350 | MC1489 55| 4012 14 | 4531 65 Lso9 12| Ls162 35 | 1.5/35 14
AY-3-8012 540]ML924 . 195 |MM5303  625| 4013 20 | 4532 801 Ls10 12| LS163 35 12.2/35 16 | 147100V 20
CA3046 60 |NE529 225 | MM5307  1250| 4015 39 | 4538 601 LS11 12] LS164 40 |3.3/35 17 | 1A/200v 23
CA3080 65 | NE531 135 | MM58174 700 4016 20 | 4539 801 1812 121 Ls16s5 50 | 10/25 18 | 1A/400V 25
CA3089 190 |NE544 180 | TMS6011 365 4017 32 | 4543 60 LS14 22| LS168 80 [15/25 28 | 1A/800V 38
CA3090AQ 370 |NES5S55 16 | ULN2003 751 4020 42 | 4555 35| LS5 12| L8170 70 {22/16 14 | 2A/100V 36
CA3130E 85 |NE556 as | 8726 99| 4021 39 | 4556 35| Ls20 121 L8173 47 |3.3/16 14 | 2A/200V 40
CA3140E 36 |NES65 110 | 8128 120 | 4022 39 | 4561 100 | LS21 12] LS174 36 {4.7/16 16 | 2A/400V 40
CA3161E 100 |NE366 140 | 8795 30| 4023 12 | 4583 80 | LS22 121 LS175 36 16.8/16 16 | 2A/800V 52
CA3189 200 | NESB7 100 | 8797 90| 4024 32 | 4584 40 | LSs27 12| LS181 87 [10/16 18 | 25/100V
CA3240E  110|NE570 370 | 81LS95 80| 4025 12 | 4585 50 | Ls28 141 Ls183 105 [ 15/16 27 | 25/200v
iICL7106 680 | NE5S71 370 | 81LS96 80{ 4027 20 LS30 121 LS190 35 | 22/16 27 | 25/400v
ICL7611 95|RC4136 55 81LS97 80| 4028 37 | COMPUTERICs L832 131} LS191 35 |33/16 40 | 25/600v
1CL7621 180 | RC4558 45 | 81LS98 85| 4029 43 LS33 141 Ls192 35 [47/16 40 | REGULATORS
ICL7622 180 | SL490 250 | 6522 310| 4035 45 | 1802 650 | LS37 14| LS193 36 {100/16 75
ICLBO38 290|SL76477 380 | 6532 675 | 4040 40 | 2650A 1175 | LS38 141 18194 32 |15/10 22 |7gL05
ICL8211A 150|SP8629 250 | 6821 110{ 4042 38 | 6502 320 | LS40 121 L8195 32 |22/10 24 178115 3
ICM7224  775|TBA120S 70 | 6845 650 4023 40 | 6800 220 | Ls42 28 | 15196 43 |33/10 30 178115 .
ICM7555  80|TBAB00 75 | 6847 650 | 4044 40 | 6802 250 | LS47 35| L5197 45 |47/10 35 | 78025 2
LF353 85| TBAB1O 95 | 6850 110| 4049 21 | €809 615 | Ls48 40 | L8221 50 |100/10 55 178057 20
LF356 90 | TBA820 70 | 6852 250} 4050 22 | 8035 345 | L849 50| LS240 55 |100/6.3 42 |7g127 20
LM10 325/TBA950 220 | 6875 485 4051 42 | 8060 1090 [ LS51 141 Ls241 55 7815T %
LM301A 24/TDA1008 310 | 8155 350] 4052 48 | 8080A 250 | LS54 14| LS242 55 83V MiNI 7824T =
LM311 70| TDA1022 480 | 8212 110] 4053 48 | 8085A 345 | LS85 14 18243 55 | MONOLYTHIC |79l 05 oS
LM318 120|TDA1024 115 | 8216 100| 4066 22 | Z80A 315 | LS74 16} LS244 55 CERAMIC 79L12 o
LM324 30| TLO61 40 8224 110| 4068 14 LS75 161 Ls24s 70 79L15 %
LM3342 90 | TLO62 60 | 8226 250| 4069 13 | MEMORIES LS76 16| Ls2s1 28 | 10nF 10 | 79057 59
LM3352 120} TLOG4 95 | 8228 220 4071 13 Ls78 17| LS283 30 |22nF 10 |7912T pt;
LM339 a5{ TLO71 25 8243 270 | 4072 13| 2101 395 | LS83 33 ] LS257 29 |33nF 10 |7915T. a2
348 60| TLO72 a5 8250 865 4073 13 | 2114(200ns) 85 | LS85 39| LS258 32 |47nF 10 79241-‘ 42
LM358 55| TLO74 95 | 8251 250 4075 13 | 2532 295 | LS86 15| LS259 53 | 68nF 10 [LM309K %
LM377 165 TLO81 24 | 8253 400 4076 44 | 2708 225 | LS90 22 | LS266 18 | 100nF 14 |LM317K 3%
360, e8| Toos 28 | 8258 225 | 4008 13 | 2564 1000 | LS92 25 | L5273 53 VR 270
LM381 120| TLOB4 g0 | 8257 400 | 4081 12 | 2708 225'| LS93 221 L8279 30 | DIODES - |LM323K 250
LM382 110/ TL170 49 | 8259 395 | 4082 12 | 2716(sV) 210 | LS95 36 | L5283 38 LM723 83
LM384 130 UA2240 115 | 8279 385 4093 23 | 2764 750 1 LS109 211 LS290 40 |0A47 10 [78Ho5-58/5v 559
LM386 5| ULN2003 75 | 8832 250 | 4000 70 | 4116(200ns) 80 | LS112 20 | LS293 40 ] 1N4001 4 ARY 550
LM387 120| ULN2004 75 [ 9602 220 4502 50 | 4118-3 325 [ LS113 201 L8365 27 | 1N4002 4 |RESISTORS
LM393 95| XR2206 285 Z80ACTC 260| 4508- 110 | 4164 420 | LS114 21| LS366 27 | 1N4003 5
M711 60| ZN414 79 ZBOADART 775! 4510 45 | 5101(450ns) 150 | LS123 34 | LS367 27 | 1N4004 5 {Carbon Fil
LM725 325| ZN423 130 | Z8OADMA 975 4511 45 | 5204 725 | L8125 24} Ls368 27 }1N4005 & |Figh Stab 5%
LM733 69| ZN424 130 | ZBOAP10  270) 4512 42 | 6116(150ns) 375 | LS126 25 1N4006 7 |High Sta 5
ey 60| ZNA25E 340 | ZN425E8 320 | 42i2 170 | 6514 330 | 15132 29 | MICRO-MINI 1N4007 S L
LM1458 40! ZN426E 290 | ZN426E8  320] 4515 110 { €810 115 | LS136 23| 100V CERAM IN4148 2 [Mrctal Oxidertil
LM2917 185| ZN427E 575 | ZN427E8 575 4516 50 LS138 24 | PLATE CAPS IN5401 12 |29 Met Film E24 5
LM3300 ° 45|ZN428E 395 | ZN428E8 395 LS139 27 1N5404 14 |19 Met, Film Ezz 8
i LS151 30| 1pF1i0onF 7 |1N5406 17 4 .

RECRUITING?
~ SELLING A PRODUCT?
OR A SERVICE?

GET MAXIMUM BENEFIT FOR
YOUR MONEY

FIND OUT ABOUT OUR WHOLE
RANGE OF PUBLICATIONS IN:

COMPUTING
VIDEO |
RADIO | '

ELECTRONICS |

Simply telephone

ASP CLASSIFIED

(We 91!!. -Agcgsgan!‘ ga?c%ycard) ; - m?”mmwm wgem e
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PROJECT

/80 CONTROLLER
COMPUTER

and construction of a simple

microcomputer control unit.
(We called it MARVIN for reasons
that would take too long to
explain.) The unit is designed
specifically for control functions
which usually require complex
p;erose-built hardware. Consisting
of a
microprocessor
and support
chips, the unit is
cheap enough to

This article describes the design

4 MHz
CLOCK

ADDRESS
BUS
BUFFERS

board and two other types of board.

The CPU board houses the
micropocessor, a 2K EPROM
containing the operating system, a
second 2K of EPROM for the user’s
programs, 1K of RAM accessible to
both the operating system and the
users, and the selection circuitry for
the various types of external port

details of programming will be given
in a further article.

Since the 1/O ports are on
individual boards, you can add as
many or as few as you need.
MARVIN’s I/O board provides 16
latched output lines and 16 input
lines, which are TTL compatible.
You can use up to five of these

boards.
The other

MEMORY
SELECTION
LOGIC

be used as an
alternative to
hard-wired logic
with the

ADDRESS

:BUS:

advantage that its

PORT SELECT
LOGIC

type of board we

1/0 SELECT shaH describe

SIGNALS

provides up to

> 5
P o3

function is 280A
determined by
easily-changed cPu
software.

2 x 7415244
EPROM 1 EPROM 2 RAM
(MONITOR) (USER)
2716 2716
DATA ADDRESSES ADDRESSES Al
BUFFERS 0000-07FF 0800-0FFF 800

eight individual
lines which can
interrupt the
CPU. These are
useful for
allowing external
devices to force
the CPU to carry

/O PORTS

out a predesig-

The system
can be used in
conjunction with

DATA
BUS

analogue f

i

nated routine. A

typical use might

af-

devices, heavy

74L8244

DATA TO
AND FROM /O

be for controlling
devices that need
servicing at

: < 5V REGULATED POWER B

duty switching, INTERRUPT S TAMP(  sUPPLY AT regular intervals,

light dimmers, 0000-07FF |EPROMI - OP. SYSTEM using an external

remote 0soo-oFFr [epromz-userpros|  clock to provide

controllers, etc, neser ol 1000-7FFF e — the timing.

to control 7 conTRoL Trray — This first part

anything from a ACMAINS =L Ll A describes the

Stirling Moss functioning and
Fig. 1 Block di in. :

style computer 8. 1 Block diagram of Marvin construction of

controlled the CPU

futuristic home to a morse code
tutor.

Since there are so many
possible uses, the construction of
only the central computer parts
(CPU, I/O, interrupt board) will be
described; you will be left to chose
external circuits according to your
needs. Some additional interfaces
will be available from the kit
suppliers (see Buylines for details).

Split Personality

For maximum flexibility,
MARVIN is divided into a CPU

board.

Although 2K of program may
seem small in comparison with the
memory capacity of a personal
computer, it will hold a surprisingly
complex machine code program, of
up to nearly 1000 instructions.

Several of the routines that you
are likely to need are built into the
operating system, and are directly
accessible to the user by simple
two-byte instructions. Your program

- must be inserted into the EPROM
before use by a suitable PROM
programming unit. Some further

board. This will be followed by

a description of MARVIN's I/O and
interrupt board and of MARVIN's
operating system.

EPROMs

A Z80A running at 4 MHz
theoretically needs memory capable
of 375 nS access time. Most 27165
have an access time of 450 nS and
although some may work
adequately, it is strongly
recomended that for reliable
operation you make sure that you
buy 350 nS EPROMs. If you decide

Computer projects are usually complex affairs, as anyone who
saw the Cortex will testify. This one isn’t. Design and

development by Peter Grigson and David Harris.
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PROJECT: Controller

ICs 2,8,9,10,11 should be
socketed as they are NMOS
devices; Sockets are optional for the
remaining TTL ICs, and there shouid
be no problems in soldering them
directly provided the usual
precautions are observed.

To proceed with the
construction, first insert and solder,
on the underside only, all the TTL
ICs, and the sockets for the NMOS.
Itis a good idea to use a fine-tipped
soldering iron and to be careful to
check that you do not make an
bridges between tracks, especiarly
where they pass between IC pins.

Next insert and solder the
crystal, resistors and capacitors

BUYLINES

The following will be available from ARK
Electronics, Ashes Lane, Wentworth,
Rotherham, S. Yorks $62 7TY:

EPROM containing the monitor pro-
ram, 4 MHz clock, £6.00; 3 MHz (or ||~
wer) clock £4.00;

Double sided PCB, £6.00;

Complete 4 MHz kit excluding the

operating system EPROM £26.00.

Please add 50p p&p and make cheques

payable to ARK Electronics. Sending an

SAE to ARK will secure further details of

D-to-A and A-to-D converters, lighting

dimmers, remote controllers and a

speech synthesiser.

(noting the polarity of C1). Where
there are pads on both sides of the
board the components’ leads should
be soldered to both. There will
remain a large number of unused
holes, and many of these are used
for the pins that link tracks on both
sides of the board. You can tell
these holes by looking to see if
there are pads on both sides of the
hole: if this is the case, then you
should insert a pin and solder on
both sides.

You can use a 24-way 0.1 in.
pitch edge connector ’
to connect the

board to the others; we recommend
that power connections to all the
bords be hard-wired to the positions
provided and not taken through the
connector. If you're very cost-
conscious, you could hard-wire
direct; holes have been provided for
you to insert pins for this purpose
next to the edge connector strips.

Finally, solder SW1 (reset) into
position, or, if you prefer, take off
wires to a control panel. "

Next month, we’ll be delving
into MARVIN’s I/O boards. E-"

e

Banjo (with repeat), Accordion

“add-a-chord” unit

* Starter kit from £98.80 + VAT

* Preset sounds—Piano, Harpsichord, Hawaiian Guitar (with glide),

* 16 modern rhythms with superb sounds including Handclap

* Full range of ‘Easi-Play’ features * Custom Programmed ROM
' * Walking Bass on Lower Manual and Pedals

* Real wood veneer cabinet with American walnut finish

* The only organ with update facilities for synthesizer and

* Full kit £280.54 + VAT Carriage extra on kits

" VICTORY ...

* Exciting range of authentic voices

Send for a demonstration tape today only £1.95 inclusive. Hear the difference yourself.
Full details & specification on request

LEIGHTON ELECTRONIC SERVICES

17 BRIDGE STREET, LEIGHTON BUZZARD, BEDFORDSHIRE LU7 7AH

TELEPHONE (0525) 382504
m
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Interak 1

THERE'S NO LIMIT TO
WHATA COMPUTER WITH
NO CARDS CAN DO!

It's the oldest trick in the book to grab your attention with a
stupid title, but in this case there's a grain of truth in the
statement above.

The interak 1 Computer System is a 4MHz Z80A develop-
ment system, one which you build yourselt, perhaps tor
enthusiastic home use, or more often for industnal or
educational purposes.

The fundamental structure is a 3U 19" rack which has
space for 13 cards ("International” size, i.e.4.5" x 8" on 1”
pitch, with space for a power supply at one end of the rack. -
International size — rack mounting: Inter-rak Interak!
13cards 4.5" by 8" gives a total potential board area of over
400squareinches,enoughforacouple ofhundredchipsor
more; there's no real limit on what that could dois there? (It
wo;uld leave a few of today’'s marvels a bit in the shade
eh?) . %

But don't be scared, you don't have to build a Frankens-
tein's monster until you're ready. The first few cards are
pretty straightforward: First the VDU-K, which can be con-
nected to your own T.V. {or monitor), then the Z8OA-CPU
card, the brains; then dynamic RAM, and finally the Key-
board inter face (to any standard paraliel ASCII keyboard),
and you've got a computer — with the ultimate resource: 9
empty slots for the future. (Perhaps use one of them for a
2400 baud tape interface or later floppy disks.)

Example prices (excluding VAT), everything s available
separately and full after sales service in case you make a
mistake: ZBOA CPU card £10.95, Manual £1.560, Main
Parts £13.41.

40 type-written pages of description, specification, price
listsetc.areyours forthe asking(a25p stampand/orSAE is
a help, but not essential), or telephone if you prefer. You'll
have to live with your computer for along time, so make the
effortandfind out allaboutinterak now; acouple of minutes
is all it takes to ask for a leaflet!

Greenbank -

Greenbank Electronics (Dept. T8E), 92 New Chester Road,
New Ferry, Wirral, Merseyside L62 SAG
Telephone: 051-645 3391

Castle House, 1 Castle Lane, Bedford MK40 3QE
Telephone 0234 214219
Please note our new address

All components brand new — Please add 35p P&P plus 15% VAT. Please send cheque or P.O. with your order, Offi-
cial orders are welcome from i bodies and public companies. Credit
accounts are available. Piease ask for detsils.

LOW PROFILE SOCKETS
n 9p 14Pin 10p 16Pin 1ip
18Pin V8p 20Pin 18p 22Pn 22p
24Pin_24p o8P 26p 40P 398,
ORDER 12 OF ANY ONE TYPE AND WE WiLL SUPPLY 13.
A BAKERS DOZEN"
SPECIAL FOR JUNE-JULY '83

MEMBRANE KEYPADS. By F.ST.
Multi-choice Graphics Keypad, 57 standard characters to choose from.
Blue or white as standard graphic options keypad complete with fiexible backing with Berg connector.
PANEL DIMENSIONS
3x4— 79x98mm €5.98
4xd4~— 97x98mm £6.80
5x4—118x98mm €7 41

TTL

7400 10 7427
7401 10 7428 Sp 7475 26p
7402 1p 7430 3p 7476 28p
7403 2p 7432 0p 7480 asp
7404 2p 7433 Op 7482 D
7405 ap 7437 3p 7483 30p
7408 9p 7438 4p 7485 p
7407 op 7440 ap 7486 19p
7408 3p 7442 o 7489 180p
7408 3p 7444 83p 7490 19p
7410 3p 7446 s8p 7491 0
7411 5p 7447 p 7491 24p
7412 113 7448 43p 7493 24p
7413 7p 7450 4p 7494 3asp
7414 3p 7451 4p 7495 33p
7416 op 7453 4p 749 asp
7417 (13 7454 ap 7497 86p
7420 ap 7460 4p 74100 78p
7421 op 7472 20 74107 22p
7422 o 7473 4p 74109 24p
CMOs
4000 op 4020 42p 4042 38p
4001 op 4021 40p 4043 a0p
2 2p 4022 45p 4 40p
4006 50p 4023 18p 4045 40p
4007 4p 4024 33p 4047 p
4008 4025 12p 4048 38p
4009 4p 4026 75p 4049 21p
4010 4p 4027 20p 4050 21p
4017 op 4028 40p 4051 42p
4012 5p 4029 4sp 4052 48p
4013 0p 4030 14, 48p
4014 5p 4031 125p 4054 78p
4015 40p 4034 140 4055 P
4016 20p 4036 249p 4059 430p
4017 30p 4039 280p 60
4018 asp 4040 p. 4063 80p
4018 25p 4041 a0p 4066 22p

Free — Satin Gold Biro
With all orders over £3.00 In “June and July” '83
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ICS have
helped thousands
of ambitious people
" to move up into higher paid
_more secure jobs in.the field of
electionics—now it can be your turn.
Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so
essential to success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and
pace that suits you best and in your own homie. In the
words of one of our many successful students: *’Since
starting my course, my salary has trebled and | am
expecting a further increase when my course is
completed.”’

City and Guilds Certificates

Excellent job prospects await those who hold one
of these recognised certificates.
ICS can coach you for:

Basic Electronic Engineering (C & GI/ICS)
Radio Amateurs

Certificate Courses

TV & Audio Servicing
TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*

Computer Electronics™

Industrial Electronics*

Radio Frequency Electronics*
Electrical Engineering®

Electrical Contracting & Installation
*Qualify for IET Associate Membership

0

ducation et
B Ng‘;f;g',; = Member ot ABCC

Please send me your FREE Schoo! of
Electronics Prospectus

Subject [
of interest i i
Name : , .

Address

Dept K265 .

ICS School of Electronics " .
160 Stewarts Road @ e
London SW8 4UJ —
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SERVICE SHEET

Enquiries

We receive a very large number of enquiries.
Would prospective enquirers please note the
following points:

® We undertake to do our best to answer en-
quiries relating to difficulties with ETI projects,
in particular non-working projects, difficulties
in obtaining components, and errors that you
think we may have made. We do not have the
resources to adapt or design projects for
readers (other than for publication), nor can
we predict the outcome if our projects are used
beyond their specifications;

® Where a project has apparently been con-
structed correctly but does not work, we will
need a description of its behaviour and some
sensible test readings and drawings of
oscillograms if appropriate. With a bit of luck,
by taking these measurements you’ll discover
what's wrong yourself. Please do not send us
any hardware (except as a gift!);

® Other than through our letters page,
Read/Write, we will not reply to enquiries
relating to other types of article in ETI. We may
make some exceptions where the enquiry is
very straightforward or where it is important to
electronics as a whole;

©® We will not reply to queries that are not ac-
companied by an SAE (or international reply
coupon). We are not able to answer enquiries
over the telephone. We try to answer prompt-
ly, but we receive so many enquiries that this
cannot be guaranteed.

® Be brief and to the point in your enquiries.
Much as we enjoy reading your opinions on
world affairs, the state of the electronics in-
dustry, and so on, it doesn’t help our already
overloaded enquiries service to have to plough
through several pages to find exactly what in-
formation you want.

Subscriptions

The prices of ETI subscriptions are as follows:
K: 3.15
£16.95 Surface Mail
£36.95 Air Mail
Send your order and money to: ET] Subscrip-
tions Department, 513 London Road, Thornton
Heath, Surrey CR4 6AR (cheques should be
made payable to ASP Ltd). Note that we run
special offers on subscriptions from time to
time (though usually only for UK subscriptions,
sorry).

ET! should be available through newsagents,
and if readers have difficulty in obtaining
issues, we’d like to hear about it.

Overseas:

Backnumbers

Below we list the backnumbers that are
available from our backnumbers department.
Please note that this list will be out of date if
you use an old copy of the magazine.
Backnumbers cost £1.50 (UK or overseas by
surface mail) and are available from: ETI
Backnumbers Department, 513 London Road,
Thornton Heath, Surrey CR4 6AR (cheques
should be made payable to ASP Ltd).

Even if the copy of ET! you need is not listed,
all may not be lost, because we run a photoco-
pying service. For £1.50 (UK and overseas) we
will photocopy an entire article (note that parts
of a series of articles count as separate articles).
Your request should clearly state what article
you require and the month and year in which it
appeared (the index for 1980 and 1981 was
published in January 1982, and the index for
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1982 appeared in December 1982). Send your
request to ETI Photocopies, Argus Specialist
Publications Ltd, 145 Charing Cross Road, Lon-
don WC2H OEE (cheques should be made out
to ASP Ltd).

November 78
November 79

June 81
November 81

April 80 December 81
September 80 March 82
October 80 May 82
November 80 June 82
December 80 July 82
January 81 August 82
February 81 September 82
March 81 October 82
April 81 December 82
May 81 February 83

Write For ETI

We are always looking for new contributors to
the magazine, and we pay a competitive page
rate. If you have built a project or you would
like to write a feature on a topic that would in-
terest ETI readers, let us have a description of
your proposal, and we’ll get back to you to say
whether or not we're interested and give you
you all the boring details.

We don’t bother with the bureaucracy for
Tech Tips — all you do is to send in your idea,
stating clearly if you want an acknowledge-
ment of receipt. If possible, please type your
explanation otpwhy the circuit is different, what
it does and how it works, on a separate sheet
from the circuit diagram; both sheets should
carry your name, address and the circuit title,
We'll let you know (within a month or so) if we
want to use your Tech Tip.

Trouble With Advertisers

So far as we know, all our advertisers work
hard to provide a good service to our readers.
However, problems can occur, and in this
event you should:

1. Write to the supplier, stating your com-
plaint and asking for a reply. Quote any
reference number you may have (in the case of
unsatisfactory or incomplete fulfilment of an
order) and give full details of the order you sent
and when you sent it.

2. Keep a copy of all correspondence.

3. Check your bank statement to see if the
cheque you sent has been cashed.

4. If you don’t receive a satisfactory reply from
the supplier within, say, two weeks, write
again, sending your letter recorded delivery, or
telephone, and ask what they are doing about
your complaint.

If you exhaust the above procedure and still do
not obtain a satisfactory response from the sup-
plier, then please drop us a line. We are not
able to help directly, because basically the
dispute is between you and the supplier, but a
letter from us can sometimes help to get the
matter sorted out. But please, don’t write to us
until you have taken all reasonable steps
yourself to sort out the problem,

We are a member of the mail order protec-
tion scheme, and this means that, subject to
certain conditions, if a supplier goes bankrupt
or into liquidation between cashing your che-
que and supplying the goods for which you
have paid, then it may be possible for you to
obtain compensation. From time to time, we
publish details of the scheme near our
classified ads, and you should look there for
further details.

OOPS!

We have in the past published small correc-
tions to projects on the letters page, and major
corrections separately. From now on correc-
tions will appear on this page, and will be
repeated for several months (just to increase
our embarrassment). If a correction is too large
to fit on here, we will publish it just once, but
will note the fact that a correction does exist,
and that copies of it can be obtained from us
provided you send in an SAE. But please — re-
quest copies only if you really do need them; if
this service is abused, we may be foreced to
withdraw it.

ZX A to D (Jan '83)

D2 is shown the wrong way round on the
overlay; wires on the RH side of the switch
SW1 should go to top contacts. Some of the
early PCBs had an error: pins 2 & 4 of IC1
should go to pin 16 (top) of edge connector
(published foil pattern is OK).

..Stage Lighting Unit (Jan, Feb, April, May
’83)

Transformer specs are as follows: Primaries

all 250 V; secondaries T1: 0-6, 0-6 V, 12 VA
tot; T2: 0-12, 0-12V, 12 VAtot; T3: 0-6 V, 3
VA. ICs 34, 35, 36 are 7805 5V regulators.

ZX Sound Board Design Comp. results, Feb
'83)

The first line of the program has to be
entered in reverse order to get it to go in
(COS, GOSUB, COPY, ASN and RND are
functions). The line should read:

10 REM :"Y - =2COS GOSUE 5 COP
Y ??ASN ?RNDF??RND

Alarm Module (MArch ’'83)
R21 is 220k {parts list OK, circuit diagram
wrong) Q5 is BC182L (left off parts list).

Max Min Thermemeter (April '83)

A revised foil pattern was published in July
ETI. To get original PCB to work, replace D4
and D5 with wire links, cut tracks from pins
7 and 8 on IC6, and solder 15k resistor
across cut — remove ICs while doing this!
(It's messy but it works.)

Real Time Clock (April '83)
Frequency of XTALT is 32.768 kHz.

NDFL Power Amplifier (May ’83)

C13 is 33p (parts list correct, circuit diagram
wrong). Table 1: lengths of wire quoted do
not aﬁow for lead lengths — add 40 mm or
so to them. This is particularly important for
L3. Resistors R29 and R30 can be wire-
wound types, it isn’t necessary to use carbon
types (thier inductance will be small).

Flash Sequencer (July ’83)
Q1 should be BC184L; Q2-5 should be
BC182L. .
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'AQUARIUS

AQUARIUS: The brand new Aquarius
Personal Computer is part of Mattel
Electronics latest developments in
advanced technology and offers full
home computing facilities, as well as

(ool vind windo ol

B E O, 5 f
R il extensive game play, using a very
SEE BRI S wide range of plug in cartridges.

Since Aquarius is a Mattel Electronics
product, it benefits by the company’s
wide experience of producing high
technology equipment, as well as their game programming expertise which is evident
from the advanced games which have been produced for the Intellivislon. Aquarius costs
£79 and comes with microsoft basic built in. It is so simple to use that you’ll be writing
your first-programs within minutes of taking the machine out of its box. You can even
record the programs on your own cassette recorder at home, so you can use them again
at a later date. Most available domestic tape recorders are compatible with the Aquarius.

A POWERFUL MACHINE: For all its simplicity, it is also very sophisticated. It has a
Z80A processor and 8K of built in ROM as well as 4K of RAM, which is user expandable
to 52K. It has a display of 40x 24 characters, and a graphic resolution of 320x 192 with
a total character set of 256 (including the complete ASCII set with upper and lower case
letters, numbers and additional graphic symbols). The keyboard has 49 full stroke
moving keys, unlike some of the cheaper machines which have membrane keyboards.
The size of the machine {excluding any of the additional peripherals), is 13"'x6 x2"".

PERIPHERALS: It is very easy to increase the capabilities of your Aquarius as all the
peripherals plug straight into one another. You can add a Printer, a Modem, a Data
Recorder, Mini Expander and other. items. All of the peripherals are very easy to install
and what is more, they’re easy to use. But the best news of all is, they‘re easy to afford.

CPM OPERATING CAPABILITY: The Aquarius is capable of being expanded to 52K
RAM and later in 1983 a disk drive will be available for it, with the commercial CPM
business operating system. This will allow you access to one of the largest software
libraries in the world, with literally hundreds of programs available for you to use.

CARTRIDGES: Various sophisticated programs will be launched on plug in cartridges
such as a Visicalc type spreadsheet and a word processor. In addition there will be
dozens of games and utilities and alternative languages such as

Logo, which combined with the built in microsoft basic gives an £ 7 9
unbeatable combination of high quality programming ability.
MATTEL AQUARIUS — £68.70 + VAT = £79

THE SYSTEM: The CBS Colecovision
offers new standards in video game
play. The exceltent graphics are well
implemented with arcade titles such
as 2axxon, Lady Bug, Gorf, Wizard
of Wor, Carnival, Mouse Trap and the
lovable Smurfs. The console comes
supplied with a three screen arcade
quality version of DONKEY KONG.
Parker and other companies have also
announced ranges of cartridges for
Colecovision, to further enhance the
wide range of quality titles available
for this new television games machine.

COLECOVISION

COLECO

THE CONSOLE: The CBS Colecovision video games system has advanced technology
which produces superlative graphics resolution and excellent sound effects. The styling
of the console and hand controllers has been carefully researched; the console is designed
to complement modern hi-tech equipment, and has clear features for easy operation,
The hand controHers allow fingertip control via the 8 direction joystick, and feature 2
independent fire buttons. The push button keyboard is used for game selection and for
game control with some cartridges. The hand controllers are detachabie and are connected
to six feet of telephone coil cable, storing neatly away in the console when not in use.

ATARI EXPANSION MODULE: The Atari converter module allows Atari VCS software
cartridges to be played on the Colecovision console, allowing owners the freedom to
purchase from the extensive range of Atari compatible cartridges. It also means that
existing Atari owners can buy the CBS Colecovision games system without discarding
their software library. Silica Shop offer part exchange facilities if you wish to upgrade.

TURBO EXPANSION MODULE: The Turbo Driver Expansion Module allows you to
actually drive the vehicle that appears on your T.V. screen, The module consists of a
steering wheel, dashboard and accelerator pedal. One hand controller is mounted on the
dashboard to provide a gear change unit. The module comes complete with a Turbo
Driver cartridge, the first of several cartridges to make use of the module, which provides
all the action of sitting in the driving seat. This facility is unique to CBS Colecovision.
HOME COMPUTER EXPANSION MODULE: The Home Computer Module scheduled
for late 1983, allows conversion of the games unit into a
sophisticated Home Computer. This flexibility of design
is an important feature of the CBS Colecovision System.
COLECOVISION - £127.82 + VAT =£147
'
WHO ARE SILICA SHOP?
Silica Shop are one of the leading specialist suppliert of Video Games & Personal Computers. We consider that our service, 1o those who alveady
own of 10 those who are interested in any products in our range, cannot be matched by any other suppfier. Just look at what we have to offer:
* SHOP DEMONSTRATION FACILITIES wa provide full demonatration fecilities at our shop in Sidcup, 90 Thet you can get hande on” experience of our range.
* SHOP OPENING HOURS - we a2 0pen 1) v 10 Ssturdsy 9 em - 5.30 pm, but close a1 T pm on Thursdey's and 8pm on Fridey’s,
*MAIL ORDER - we 81 8 ipecialist mai} order company and sre sbie 10 supply QOO direct 10 your dDor st NG EXTFE CONL.
* FREE FIRST CLASS DELIVERY - o)l orders sre sent Post and Packing FREE, most of them baing despatched by FIRST CLASS POST within 24 hours of uy
TacHvil order detshy, M you raquire overnight delivery, this can ‘of £ for lterme under £50, or ivaly £5 for Jreme 50,
< MONEY BACK UNDERTAKING - if you s totaily drastistied with your purchass, you may retum it 10 us {in good condition] within 18 deys for & full refund.
*PART EXCHANGE - we wiit offsr you uo 10 one third of Dur current seiling price in part exchange on your old Matte! Intllivirion or Atari comole land reiated
cartriages), i you dacide 10 buy & new video game or personsl computer from us.
+ SECONOHAND GOODS - we selt secondhand Mattel & Atiri consoles/cartridges (with & full 1 yesr guarantee), st two thirde of our normal retali price.
g will normally metch sny bone fide price
ol Gur compentons, froet
* MELPFUL ADVICE - our specialist sales staf are always available 10 give yOu edvics On the suitatility of various computen or TV,
* SERVICE/REPAIRS - are svaiiabie on il machines in our renge. otten utilising our in housw service facliities, We will support your meching long after you buy It
= ATARI SEAVICE CENTRE - we sre now an suthorisad Atari ssrvics canire snd cen therefors accept repsin on all Atarf squipment (TV Gamen and Computen)
wven I you ot onginally purchass it from Silea Shop. AH repars dusing the manutecturen 15t yeer nerranty period will be completsd FREE OF CHARGE .
2 YEAR GUARANTEE - we ofier & 1 visr extension on eome manufacturen 12 month guarantes, including Atari Personal tery.
* VIDEQ GAMES AND COMPUTER CLUBS - wa offer a full information service on all video gemes. . Advanced information on many
developments ig 0f1en Included, 10 yOu ora Biweys kDT informed. We naw isstss reguisr newitters On SOFTWArS reisass o0 make wre that you join owr club.
- OVERSEAS ORDERS - we raguiarty send goods oversess and ule various JIDStch wrvices, Plesse et s know your requirements nd we will ive you B quotation.
ranecoh

w
>PAYMENT - wa sccept Club credit cerds, s well ag cosh, . postal orders, COD or Past Office T
*CREDIY FACILITIES - wa 3isc offer crecht facilitias with varying payment over 12, 24 of 36 months. Pinsss send for our FREE literaturs end a written quotstion.

arct compu teve in our rang

OME COMPUTERS

ATARI 400/800

NEW LOW PRICES

ATAR! 400/800: With the Atari Personal
Computers, you can play the ultimate in
T.V. games, teach yourself new subjects
or skills, balance budgets, and even write
your own computer programs in Basic.

SPECIFICATIONS: Both the Atari 400
and 800 can display in up to 16 colours,
each with 16 intensities. They have four
independent sound synthesizers for music
tunes/game sounds, giving four octaves
with variable volume and tone control on
your T.V.'s speaker. The display graphics
are of amazing quality, having a detailed resolution of 320 x192, comprising 24 lines of
40 characters. Atari personal computers have a standard 10K ROM operating system. In
addition the standard Atari 400 (€£149) comes with 16K of RAM, and the expanded
version with 48K (£198). The Atari 800 {£299) comes with 48K as standard. Both the
400 and 800 are now supplied with a FREE £40 Basic Programming Kit, which includes
the Basic Programming Cartridge, as well as a 120 page Basic Reference Manual and the
184 page Self Teaching Manual by Bill Carris called ‘Inside Atari Basic’, so you can begin
programming straight away, without buying any ‘extras’. Even a mains plug is supplied}

OVER 500 PROGRAMS AVAILABLE: The Atari computers are supported by well over
500 programs available for your use, a larger selection than you will find on any other
television game or home computer! The wide selection puts Atari way ahead of the
competition. Just fill in the coupon and we will be pleased to send you a full price list
which gives details of our range of software available for entertainment, home education,
programming and home office use. We think you'll agree when we say it’s quite impressive.

100 FREE PROGRAMS FROM SILICA SHOP: If you buy your Atari Home Computer
rom Silica Shop, you will recieve a presentation pack of 6 cassettes, containing
100 programs including games, utilities and demonstrations, A 16 page booklet giving full
details of all of these programs is available on reguest. If you have already purchased
your computer elsewhere you can buy the set of 6 cassettes for £30. What's more, Silica
Shop offer a two year guarantee on all computers as well as a FREE joystick. This adds
up to a great offer that we believe can’t be beaten or matched by any of our competitors.

ATARI 400 16K — £129.57+VAT=£149
ATARI 400 48K — £172.17+VAT=£198 1
ATARI 800 48K — £260.00+VAT=£299

CTREX

THE SYSTEM: Vectrex is a totally unigue Home
Arcade System, which has been exclusively designed and
engineered to duplicate real arcade game play. Complete
with its own monitor display, Vectrex won't cause any
arguments over the use of the family’s television because
it has its own built in screen.

THE SCREEN: Vectrex does not use ordinary display
techniques, Instead it uses vector scanning to control the
images on the screen. With this scanning method, the
gun only updates the area of the screen that has changed,
whereas a normal T.V., re-transmits the ENTIRE screen
50 times a minute. It is this that gives Vectrex its speed,
and means that very little computer power is required
for screen control, and the results provide very fast
responding and clear images. These ‘Vector Graphics'
are used in several arcade games such as Asteroids and
Battlezone, to give you incredibly high resolution and
quality. Vectrex brings all of this from the arcade right
into your living room. The Vectrex screen is capable of
displaying 80 columns by 40 lines, which is significant
to the extensive developments planned for the system.
EXCITING SOUNDS AND ELECTRONICS: Vectrex has an advanced microprocessor
with more speed and power and exciting effects than many home video games systems.
REAL ARCADE CONTROLS: Vectrex has a unique control panel, similar to those used
in many real arcade games, with 4 concave action buttons and a full 360° self centering
joystick. This control panel has a 4 foot detachable cord for maximum player freedom,
REAL ARCADE GRAPHICS: Vectrex has its own 9 inch vertical screen and unlike a
Conventional T.V. screen, uses advanced display technology to achieve brilliant, high
resolution imagery and superb game play never before possible. The Vectrex display
provides special effects too, such as 3-D rotation and zooming in and out, which a
regular T.V. cannot match, Using a black and white monitor, each Vectrex game comes
supplied with its own coloured plastic screen overlay to add to the excitement of game
play. The range of Vectrex cartridges (£21.95 each), gives a good selection of arcade
games such as Berzerk, Scramble, Rip-Off and Bomber Attack. Vectrex comes complete
with a fast paced ‘Minestorm’ game built into memory.

VECTREX: Vectrex has an advanced state-of -the -art £ 1 49
microprocessor with more speed than other T.V. games.
VECTREX — £129.57 + VAT = £149.00
01-309 1111
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Racquetbat Space Invaders

e SE00E game in several distinct parts (great for adventures), the next section being loaded when you have completed turienOhmn 4 s tnain
Skeet Shoot  Star Raiders the previous one, thus enhancing the game play. For further information please complete the coupon below. PARKER Quest for Gold

Space Cavern  Streer Racer Action Force  Tally Ho

Space Chase  Superman ATARI VCS CONSOLE- With Combat Cart & Accessories £68:70+VAT = £79.00 Renile TaaisESTegls

We stock a wide range of accessories for the Atari VCS and 400/800 personal computers.
The same accessories can be used on the Commodore VIC range of computers. The Wico
range can also be used with the Texas Instrumenys computers on purchasing a spt_acial

adaptor. To give you an idea of the range available, just take a look at the following list:
MATTEL INTELLIVISION: The

Trackball LE STICK: A mercury filled joystick specially made ’ Mattel games unit is a most versatile
by Wico for one handed operation, with thumb fire button. Y’ T.V. game which offers 3-D graphics

QUICK - SHOT: This joystick features a contoured 2 - - ! {/ auality for only £98. Each cartridge
handle grip, thumb trigger and optional base fire y comes with 2overlays which fit over
button. It is supplied with 4 sure foot suction grips. . . / the unique hand controller giving

. easy directions for game play. Using
STARFIGHTER: Neat and compact with a small L= ) the handset’s control disc, objects
direction stick. Metal interior for added strength. can be moved accurately in 16 directions giving a realistic simulation of lifelike movement.

VIDEQO COMMAND: With a Wi VOICE SYNTHESIS: The intellivoice unit, price £49, is used with special cartridges
tapered handle, this joystick vico where high quality synthesised male and female voices feature as part of the game play.
is for one handed use. It has Straight

" " . " . . N . . Stick NEW MATT! CARTRID! ES: Why not complete the coupon below and join the Sitica Mattel Qwners
a directional control which is similar to a jet fighter joystick. e Ciub and receive our EREE news bulletins and 16 page catalogues detailing new Mattel reigases. There will soon be over

WICO RED -BALL: An arcade type joystick with a red ball handle, Stick ;':';;;"1"9'{5 ;Vﬂ“lble ';' the ra"eléand; :m;l sel;:ﬂongomdrh:e is IlstedLbelo;; B

-'_?_f'— : » : Arctic Squares, Burger Time, Buzz Bombers, Chess, Cloudy Mountain, Loco Motion, Mission X, Mystic Castle,
it features 2 fire button locations, one at the base and one on the Fire Sharp Shot, Solar Sailor, Space Shuttie, Vectron, Winter Olympics. AGTIVISION: Happy Trails. Pitfall, Stampede.
stick. It comes supplied with 4 grip pads for easier table top use. Button ggg Bue Print, Carnival, Donkey Kdng, Gorf, Mousetrap, Smurf, Solar Fox, Turbo, Venture, Wizard of Wor, Zaxxon.

L » Beezer, Dracula, Ice Trek, Nova Blast, Safecracker, Swards & Serpents, Tropical Trouble, White Water,
WICO STRAIGHT - STICK: The main feature of this ; James Bond 007, Lord of the Rings, Popeye, Q-Bert, Spiderman, Star Wars, Super Cobra, Tutankham.,
Joystick is its arcade style, bat handle grip. It also has 2 - . ]
fire buttons. Four grip pads included for table top use. COMPUTER KEYBOARD: In July/August 1983, Mattel will be launching their new
Y £89, 49-key computer keyboard attachment called ‘Lucky’ which is fully programmable
WICO TRACKBALL: A true arcade style trackball for and has microsoft basic built in. It will transform your Master Component into a home
use with your Atari or Commodore VIC. This product is computer. The adaptor also accepts a 6 note polyphonic music

designed to give arcade control in your living room. synthesiser and full size 49-key piano keyboard that will make
12° EXTENSION LEAD: A 12’ extension for Atari and learning music as easy as playing games.

Atari compatible joysticks for greater player freedom. MATTEL CONSOLE £85.22 + VAT = £98.00

In a fast moving market like video games, it is difficult to keep up to date with all the

developments that take place. With new programmes and accessories being introduced at ‘ ] | I N N e - L N N - -

a fast rate by several different manufacturers, it is impossible to get all the information
you require from one manufacturer alone. it is for this reason, that we have set up FREE LITERATURE —Please send me your FREE LITERATURE and
owners clubs for the more popular video games and home computers, to keep you fully catalogues on the following items:

up to date with what is going on with your particular machine. As far as we know, Silica
Shop are the only company to offer such clubs, but that is not surprising since we are
the specialists, We currently have FREE clubs for the Atari VCS, Atari 400/800 home
computers, and Mattel Intellivision. Soon we will have clubs for Colecovision, Aquarius OWNERS CLUB — | already own the following products, please enrol
and Vectrex. So if you own one of these machines, fill in the coupon opposite, and we me in your FREE club:

will enrol you FREE OF CHARGE in the club relevant to your computer or video game.

m"-r...ln “l I AN m" |||" -
] h - i ‘ll JH" ' | ‘ POSICOBEN i oo <Honsnr ZETI 0883
N Wl Y

. |'
'--.,..mllll 'lll‘"' u '-nr I YR R § R R R OROR R § R O

: '-mmll u 'unuu"l "
SILICA SHOP LIMITED, Dept ZETI 0883

1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX FREE L'TERA l'URE
Telephone: 01-309 1111 or 01-301 1111 -




EDUCATIONAL
ELECTRONIC
KITS

RADIO
KIT

This AM radio issupplied with building instructions pluscomprehen-
sive electronic theory, exercises and test procedure. A complete
learning package, requiring only a 9V battery.
Thelargefibreglassprintedcircuitboard hasbeen designedin 3 sec-
tions — a TRF radio, a bass treble control and an amplifier push-pull
output circuit. Each section can be built and tested as a separate
project.

This comprehensive radio circuit shows an application of tuned
circuits, I.C’s, field effect and bipolar transistors, common emitter

complementary output stages, etc.

The radio project kit should given entertainment and interest to the
novice, yet provide valuable learning material for the electrical
student. Particularly relevant to current T.E.C. electronic courses.
The price is only £16.70 inc. VAT + £1.50 p&p. (Allow 28 days
delivery).

Educational and quantity enquiries welcome.

Send cheque or postal order to:-

HAZZLEWOOD ELECTRONICS LTD.,
Sales Department,
149 Main Street,
Grenoside,
Sheffield, S30 3PN.

For Hi-Fi & Electronics Er-\thusiasts!
Concept Electronics Ltd.

51 Tollington Road, London N7 6PB

We are the specialist of electronic kits and rack mounting cabinets. A catalogue with

complete range of products including pre-amp modules, power amp modules, pre

and power amplifier modules, complete kits of amplifiers, equalizers, reverberation

amplifiers (with cases), alarm clocks, appliance timers, CB amplifiers, test equlpment,

contro! modules, music generator, battery fluorescent light and high quality rack

rznsounténg cabinets etc. with illustrative pictures now available at the cost of 35p +
P p&p.

Professional rack mounting cabinet

Panel Size Rear Box Inc VAT
WHD £

W H (inch)

19x5 17x4.5x10 23.54
19x4 17.3.5x10 21 24
19x3.5 17x3x10 20.09
By [BE S, BE
® Suitable for high quah amplifiers and i X5.9x

many other purposes @ ‘Fop, bottom and  19x5 17x45x12  23.84
rear cover removable for access ® Separ- 19x4 17x3.5x12  21.24

ate front mounting plate ® Front panel is 19x3.5 17x3x12 20.08
e 0f biack anadised alumnium, the 1735 155@x9  17.79
rear box is manufactured from steel pain- 17x2.5 15.5x2x9 le.

ted in black ® With ventilation siits and 17x4 15.5x3.5x12  21.24
plastic feet ® Heavy gauge front panel is 17x3 15.5x2.5x12 20.09

of brushed aluminium finish * Please add £2.00 p&p per item

The above sizes are also available in black anodised aluminium. Front panel & rear

box are both wholly made of black anodised aiuminium sheets at only £4.00
extra per item.

Second Generation Class A Amplifiers

TA-1020A DC CLASS A PROFESSIONAL PRE-AMPLIFIER
TA-1000A 100W DYNAMIC BIAS CLASS A POWER AMPLIFIER
TY-25A SUPER SPEAKER PROTECT

Tel: 0742 463585
Send an S A.E. to receive a list of our current electronic project kits.

and collector configurations, stabilizer circuits, feedback circuits, I

h----—-----_

TA-1020Ax1 klt

TA-1000Ax2 kit TA-1000Ax2 £55.00 (kit

TY-25Ax1 £6.75 (kit TY-25Ax1 £6.75 (kit

Total £87.25 Total £61.75

Special offer kit £69.99 + £2.50 p/p Special offer kit  £49.99 + £2.00 p/p
Ass £86.99 +£2.50 p/p Ass £60.99+ £2.00 p/p

The above offer ends 31 August 1983

Note: discount voucher not valid Price inc. VAT

Full Kits Inc PCB:, h-rdwaro, olac-
ases Les:
bamﬂe:

ZXADCJan83..........occoiiiiiniviiioans £34.
BALANCED INPUT PREAMP May

JEWE
Slareﬁ 91 SFE 7.98
I&:g EXPANDER April 81

MAX/MIN TNERMOMETER Apr 8

LOGIC PROBE Mar 83 less case . .£6.08
ALARM MODULE Mar83 ...... £24.57
DUAI. LOGIC PROBE 182 . £14.99
AUTO VOLUME CONTROL Se legs case
INSULUATION TESTER Ma £17.57
HIGH QUALITY PHONE Al
MOVING COIL STAGE less case . £19.78
MOVING MAGNET STAGE less case . 19.69
PEST CONTROL Feb 8 £7.45
GUITAR TUNER Jan 82
COMPONENT TESTER D 78
CAR ALARM Nov 81

MAGENTAELECTRONICSLTD
EG31, 135 Hunter St, Burton-on-Trent
Staffs., DE14 2ST. Mail Order Only
Add 45V§rp to ail orders. Prices
include VAT. A & Visa ph

Official school orders welcome.
OVERSEAS: Payment must be in stemn%
1RISH REPUBLIC + BFPO UK PRICES.
EUROPE: UK PRICES + 10%.

/post ELSEWHERE: WRITE FOR QUOTE.

o, HORIZON ELECTRONICS v/
\ , (Mldands) N /]
~ 7 Dept H/E Charlotte St. Rugby Tel: 78138 N A

Prime yuality. TERRIFIC PRICES. Mail order only
AEGULATORS (5/12/15V) TRIACS (plastict . LINEAR
R & e g | EHUT =
EMp +ve - amj v 7
723 var 280 2su=ptoo« 188 l(:‘o‘} 7886 1%
S ;4

ZENERS (33 10 30V TOGGLE BWITCHES

Doy @3 103M &0 Min SPST 570 T %

T3watt 12p WMin OP.OT 70p EcH 40

S Min SPST i M2 H

D10088 §.Min DPOT 620 vk 88p

IN 4001 3p NE 567v 88p

2 i TOA2020 288p
/6 8p TRANSISTORS TOA 2002 1880
358 i3 Mo % B B SOLOEAING INONS
p LOEING |
5406 145 81098 100  BFI7® 3 AntexC 16w 448p
SH & BM 2 el &
{3 P

smoaes 200 6cied  35p  BF269 N a5

2.amb 100y b 6CY70  Yep  BFxes  27p

Sam 44 ¥71 18 X8 28 e

2 amp 400v 3 182 DR X 22" Red 13

& amp T00v i 8C212 7p  BEX8® 28D 2 Sroen 4

Samp 55 s S BRL I 2* Yellow 8

D00y 3 8pi3  3zp  TIPazB 1 T

e i g B oER o2 |z

108mp200v - 1950 BRIl B Vhesar 8w Socket 1z

THYMETORS (piasti) 50 25 way g 122

Bamp s00r 0p Cover 9%

ABOVE: Just afew exmples  Send S.AE./List
ADD: 65p p&p to ail orders under £5.00
VAT: add 15% VAT to total order value
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THE “INSTANT”
PC BOARD

2l 5.

E-Z CIRCUIT.. ."quick. easy & reliable. .. the best way to make one
or two-of-a-kind PC boards™! That's what “"Doc" Savage (hobby
editor, Radio Electronics magazine) says about E-Z CIRCUIT.

Why all the excitement?

Simple, E-Z CIRCUIT's excliusive 1 0z.. pressure-sensitive copper
tapes & patterns apply directly to the PC board, creating an actual
current carrying circwt. Simply apply E-Z CIRCUIT's Copper
Mounting Configurations-to the board. solder your components
into place. and you have a professional. production quality PC
board...instantly.. without artwork. photography, screening
or etchmg

There's no need to worry about mistakes either. With E-Z
CIRCUIT's special two-phase adhesive. you can make corfec-
tions. modifications or improvements quickly & easily... without
damaging the performance or appearance of your PC board.

For building. prototyping or repairing PC boards instantly, E-Z
CIRCUIT truly is the quick. easy, reliable way!
Prove 1t to yourself. send for your FREE copy of
the E-Z CIRCUIT Copper Products Printed Circuit
Technical Manual & Catalog EZ2-3001. See why
Doc’ Savage & thousands of other users recom-
mend E-Z CIRCUIT for instant PC boards.

£3 o
Mgy

Send far your FREE £ 2 CIRCUIT Printed Crrcuit Copper
Products Technical Manual & Cataiog €2 3001

@l €engineering € €Electronic
(® Design Services Ltd.

Unit 7, Enterprise Centre, Childers Road, Limerick.
IRELAND Tel: (061) 49366
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Up until now PCBc were always t’be hatdesl
could make ypur.awn, but why hother an ymoret: -
Now you can buy your boalds stralght -from ﬂle
 ETI PCB Semce E

& copyright) PClY will be available

produced from thesame master usd to bﬁv otypes, so you'tan be's
.and will be fini tiwhigh w vk woul}@tﬁd from ETI. .

In addition to ﬂm PCBs fes this n ts, W amgymaking available some of
 popular de our recent past, list belgms for details. Please note that§
¥ BOARDS / RILABLE. lf&‘#iwf listed, W ave it! o

ALWAYS QUOTE THE PCB CODE WHEN ORDERING PLEASE

E/829-2 Dual Logic Probe . . . . .. 1.93
E/8210-1 Message Panel (2 Boards) 10.70
E/8211-4 Pulse Generator . . . . . .5.29
E/82121ELCB. . . .........

E/8212-2 Servo Interface (2 Boards) 5 .87
E/8212-4 Spectracolumn. . . ., .. 482

E/8194 Laboratory PSU. . . .. .. 4,53
E/8110-1 Enlarger Timer. , . . .. .3.40
E/8110-2 Sound Bender . ..2.65
E/8111-1 Voice Over Unit . .397
E/8111-2CarAlarm . ........ 281
E/8111-3 Phone Bell Shifter. . . . . 2,96
E/8112-1 Alcohometer (2 boards) .5.21
E/8112-3 Bodywork Checker . . . . 1.75
E/8112-4 Component Tester . . . .1.49

1979

E/794-1 Guitar Effects Unit. . . . . 2.64
E/794-2 Click Eliminator . ... .. 6.64
E/796-1 Accented Beat Metronome 3.60

ooo

1980

E/803-1 Signal Tracer
E/808-1 CMOS Logic Tester. . . . .2.64
E/808-3 Ultrasound Burglar Alarm . 2.87
E/8010-1 Cassette Interface . . . . .
E/8010-2 Fuzz/SustainBox . . . . . 3.27
E/8011-5 RIAAPreamp . . . .. .. 1.93
E/8011-6 Audio Test Oscillator. . . 3.13
E/8012-1 Musical Doorbell . . . .. 280
E/8012-3 Four Input Mixer . . . .. 264

1983
E/831-1 Fuel Guage . . . .
E/8312ZXADC...........
E/831-3 Programmable PSU . . ., . . 3.00
E/833-1 Sound Board .. 1116
(] E/833-2 Alarm Module. . . . . ... 3.15
(J E/833-3 ZX81 User Graphics . . . .0.93
[ E/833-4 LogicProbe . .. ...... 2.17

O0o0oopooonon

1982

E/821-1 Parking Timer. . . ... .. 2.20
E/821-3 Guitar Tuner (2 boards) . . 5.55
E/822-1 Ripple Monitor .. . . .. . . 192
E/822-2 Allez Cat Pett Repeller. . . 1.68

gooooooooy

1981
E/811-1LEDTacho . ..... P %
E/811-2 Multi-Option Siren . . .. .
E/813-1 Universal Timer. . .. ... .
E/812-1 IR Alarm {4 boards) . . . .6.
E/8125 Pulse Generator. . . . . ..
E/813-1 Engineer’s Stethoscope. . . 2.
E/814-2 Drum Machine (2 boards) .
E/814-4 Guitar Note Expander . . .
E/8168WaaPhase . . . .......

E/817-1 System AS- Input

E/816-9 Alien Attack. . . ... «..348

(MM orMC). .....2.65
E/817-2 System A — Preamp . . . .5.17

E/822-5 Moving Magnet Stage. . . . 3.49
E/822-6 Moving Coil Stage. . . . . . 349
E/823-4 Capacitance Meter (2 Bd) 10.14
E/8245 Voltage Monitor . . .. .. 1.86
E/825-1DVMeg . .......... 272
E/825-2 Analogue PWM . . .. . . .3.06
E/825-3 Slot Car Controller . . . . . 451
E/826-1 lon Generator (3 Bds) . . .8.00
E/826-4 MOSFET Amp Module. . .6.78
E/826-5 LogicLock .........3.06
E/826-6 DigitalPWM _ . . . . .. .. 3.34
- E/826-7 Optical Sensor. . . . . ... 1.74
E /826-9 Oscilloscope (4 Boards) . 11.60
E/827-7 TV Bargraph Main . . . .. 456
E/827-3 TV Bargraph Channel .. .2.28

[J E/834-1 Real Time Clock . ... .. 7.60
[0 E/834-2 Thermemeter (2 Boards) . . 8.47
[0 E/834-4 Stage Lighting — Main . . 11.94
[ E/834-5 Stage Lighting — Display. . 3.00
[ E/835-1 Compressor/Limiter . . . .5.38
[ E/835-2SinglePSU. . . ....... 275
[J E/835-3 Dual PSU .3.49
[J E/835-4 60 WNDFL Amp, ... .. 4.70
[ E/835-5 Balanced Input Preamp . . 2.81
[ E/835-6 Stage Lighting — Autofade 5.38
[ E/835-7 Stage Lighting — Triac

Board . . . ..... 412
O E/836-1 to 3 PsoudoROM (3 Bds) .3.15
[ E/836-4lmmersible Heater. . . , . . 2.00
[0 E/836-5 Atom Keypad . . . .....

.......

[J E/837-1 Flash Sequencer. . . . . . . 2.32
[J E/837-2 Trigger Unit Main Board . .2.32
] E/837-3 Trigger Unit Transmitter. . 1.44
[J E/837-4 Switched Mode PSU . . . 14,00
[J E/838-1 Graphic Equaliser. . . . . .

[ E/838-2 Servo Fail-Safe (four off) .255
[] E/838-3 Universal EPROM prog. . . 8.38

E/8274Hotwire . . .. ....... 263
E/827-5 Bridging Adaptor . . . . . . 2.38
E/828-1Playmate (3 Boards). . . . .

E/828-4 Kitchen Scales. . . .. ... 1.84
E/8285 Sound Track. . . . . ... .4.25
E/829-1 Auto Volume Control . . . 1.84

E/817-3 Smart Battery Charger . . . 1.97
E/818-3Hand ClapSynth . . . . ..
E/818-5 Watchdog Home Secuity
{(2boards). . . . ... 5.31
E/819-1 Mains Audio Link
" {3boards).......7.35

0 0000 OoOooooooooo
0000000000000 0o0000oOooooOon

What The PCB Code Means
The first two numerals indicate the year
in which the project was published; the

" third the year. The numeral after the
dash uniquely identifies the board within
those boards published that month.

STRICLY CASH WITH ORDER — OFFICIAL ORDERS ARE NOT
ACCEPTED

Prices Quoted are valid until 1st November 1983

How to order: indicate the boards required by
ticking the boxes and send this page, together with
your payment, to: ET1 PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques payable
to ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice.
“Total for boards PLEASE ALLOW
Add 45pp & p- 28 DAYS FOR
Total enclosed DELIVERY
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Bigger and Better
the colourful Wilmslow Audio brochure
— the definitive loudspeaker catalogue!

Everything for the speaker constructor — kits, drive units,
components for HiFi and PA.

50 DIY HiFi speaker designs includirg the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.

Flatpack cabinet kits for Kef, Wharfedale and many others.

# Lowest prices — Largest stocks »
* Expert staff — Sound advice w
* Choose your DIY HiFi Speakers in the comfort of our »
two listening lounges
" (Customer operated demonstration facilities)
# Ample parking *
Send £1.50 for catalogue
(cheque, M. O. or stamps — or phone with your credit card number)

* Access - Visa — American Express accepted #
also HiFi Markets Budget Card.

,ﬁ“lﬂ‘ﬂ“i;

The firm for Speakers
35/39 Church Street, Wilmslow, Cheshire SK9 1AS

B Lightning service on telephoned credit card orders! f( ucj

=
0625 529599

| PARNDON ELECTRONICS LTD.

Dept. 23, 44 Paddock Mead, Harlow, Essex. CM18 7RR. Tel: 0279 32700

TALK TOTHE WHOLE WORLD

Study now for the
RADIO AMATEUR'S
EXAMINATION

We have had 40 years successful experience
in training men and women for the
G.P.O. Transmitting Iicence

r FREE R.A.E. brochure without obligation from: = -l

| British National Radio & Electronics School |
READING, BERKS. RG1 1BR

IAddress ....................... o 3 83 I
éfl_ki/'a_iz _ _ _ _ """" BLOCK CAPS PLEASE
Fo — SPEAKERS
mg‘;};‘p)m ETERS (Hi-Fi, P.A., Disco, Bass Guitar)
RANGE DOUBLER 10A pc1 S~ 60W...£11.95
gggclalg‘;g:g/sm : R£15.95 10" 50W...£12.95
anges 12 {O0W...£26.95
50K/V Range Doubler 10?1605(5 18" 100W. .. £39.95

TMK 500 23 Ranges 30K/V 12A MOTOROLA PIEZO

DC Plus cont. buzzer.............. £23.95 TWEETERS IN STOCK
NHS56R 20K/V 22 Range Pocket
e RETAIL @ MAIL ORDER

360TR 23 Range 100K/V. Large ~ EXPORT @ INDUSTRIAL

scale 10A AC/DC plus Hfe...£36.95 EDUCATIONAL

ATI 020 18 Range 20K/V. Deluxe CETF FREE

plus Hfe Tester..................... £17.50 with cheques,  ALL PRICES  CATALOGUE

ST303TR 21 Range 20K/V plus Hfe Access/Vimor  |NCLUDE  SEND LARGE

Tester £16.95 Islephone your VAT SAE
eers: {UK 20p)

MUSICRAFT 303 EDGWARE RD, LONDON W.2. TEL: 01-402 9729/2898

RESISTORS: !4 Watt Carbon Film E24 range * 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.
£1.00 per hundred mixed (Min 10 pervalue) £8.50 per thousand mixed (Min 50 per value)
Special stock pack 60 values. 10 of each £5.50

1 AMP 314 Digit LCD Display: 1 colon, 3 decimal points
VOLT REG plus/minus sign and lo bat indicator.
+ve 5v, 12v. Complete with low power 7106 A/D converter display dnver
15v, 24v — £0.40 Driver set £8.95
—ve 5v, 12v Display £3.50 Driver £6.50
15v — £0.43
DIODES: [N4148 £1.60 per hundred

DIL 8 pin—10p. 14 pin - 11p. 16p pin — 12p. 18p pin - 19p. 20p pin-21p
SOCKETS 22 pin - 23p. 24 pin — 25p. 28 pin - 27p40 pin - 42p.

Full List Available — Send SAE
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER — UK £1.00 OVERSEAS £5 CASH WITH ORDER PLEASE
Same Day Despatch

-~
CENTRONICS 306
LINE PRINTERS
e
Visual Display Units i
Burroughs MT686 VDUs AN
These versatile micro
controlled programmable  professional fast FLOPPY DISC DRIVES
terminals have 3 RCA compact line-printer. 80
1802 CPUs and 64K of  columns, 120 char/sec. Fantastic MEMOREX
memory. 12"  Green Parallel i/f. Quality at a 550 8" discs mounted in
screen (80 x 25) RS232. silly price. Vertical format attractive case  with
106 key detached key- unit. To inc. operations power supply and fan.
board. Can also be used manual. ONLY £149.00. Shugart standard 50 way
as quality video monitor. Carriage {England) interface.  Space for
£149 + £15 carr. WHILE £17.50. Tech manual second drive. £199 (carr.
STOCKS LAST. {230 pages} £10.00. £9.50).
MAWSON ASSOCIATES
124 Lennard Rd, Beckenham, Kent BR3 1QP
WE ALSO BUY COMPUTERS 01-778 3600 Callers welcome by appointment

AND COMPUTER PERIPHERALS s/hitems sold working but not g'teed

N EW' MODULAR AUTOMATIC | £24.50
« TELEPHONE SYSTEM H £1 pé&p|

Each ready built module is a complete exchange
providing up to ten extension lines

% Simply connect 'phones and power supply

% Only two wires to each telephone

* Uses ordinary dial or push-button 'phones

* Complete privacy for conversations

% Range of several miles

* Fully expandable system

Each module allows two 'phones to be used at one time,
two modules allows four, etc.

RECONDITIONED TEMPERATURE GUAGE 0-120°C

TELEPHONES Remote sensor on 38" capilliary, panel mounting dial
Push BunonTrlmphonesﬂ 5 55mm. dia. Only £2.50

+ £1.80 p&p. 2 for £28 +
£2.50

Push Button 746 £9.75 +
£1.80. 2 for £18 + £2.50
Recent Style Dial Phones
£4.75 + £€180. 2 for £9 +
£2.50. 5for £20+ €5
Seconds (in good working

16A 240V RANCO THERMOSTAT
Wide control range (low room temp. to over boiling point).
Sensor on 22" capillary. 2.30, including control knob

BUY ONE EACH OF ABOVE FOR£5.50

order)

C:asi;: £3.50 + £1.80. 5 for

gl:ss 25discoloured) £2.25 + GEARED Synchronous motor,8r.p.m. 240VA.C.3Watt
21.8045$or£9+€5 £2.

SOLENOIDGAS VALVE. 240VA.C.5P.S.I.suitablefor
UNISELECTORS. 50v, 4 Bank non-corrosive fluids. £2.20

- Homing Bank, 25 way £3.50

R BULGIN 3 pin free plug & panel socket. 2A 240V
Desk-top Ten Way Manual Ex- 50p .
change (key & lamp unit) !
with instructions
£8 + £1.80 P&P

DIAL-OUT WITH YOUR COMPUTER. PCB.'s convert
binary to dialing pulses and enable your computer to
dial-out (with suitable interface). Ex-equipment.
Tested. £12 with explanatory notes.

Send SAE for free leaflet on
telephone systems.

L.E.M. SERVICES ADD 50p P&P
\2~2 En_lg'c(:ote Road, ORDERS OVER
arwick, .
Warwickshire LI-SpROSFFREE
" Tel: 0926 490740 unless stated otherwise

ALL ITEMS — MONEY BACK IF NOT DELIGHTED
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DURESSIVE RADID

PR
- 93 Dale Street. Tel 051 236 0982
47 Whi ;
ANNLEY ELECTRO g o e osizon
190 Bet_iminsi.r Down Road ‘THE ELECTRONICS SPECIALISTS' LECTRONICS
Bednanater DowniBristol Open: Tues-Sat 9.30.5.30' Charlotte St, Rugby. Tel: Rugby 78138
: $am-8.30 prn Wed Sam- S Open 5 Days 10-6 (closed Wed)
Open: Mon-sn ] 30 pm Wed Sam-Zpm Widg range of components and R.S. stockists

1983 Mail Order Catalogue 75p

NORTHAMPTONSHIRE
D ANTASHIHE | norTHaveronstire [ 1iorcsw. mibLanDs

% A new company selling electrenic cemponests.

ETESON ELECTRONICS| . % Mail order ané walk-round swpermarket. _ “/Avtmmm 1

% VYast stocks and very cempetitive prices.

H 15B Lower Green, High March, Bavastry. NNHI 4H(. 103 Coventry St., Kidderminster
@ m@Poulton-le-Fylde, Blackpool EM@S Telephane 03272 5523. Telex 311245, Components, computers, car radios,
] Tel: (0253) 885107 (0ff K45 oppesits Johw D' Gaunt.) C.B.’s, amateur radio
Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun. . , - ‘
I PN Biectronic Component Specialists. ; opesnpagsgfgiepalr S
~ el | TEL: 0562 2179 &

MERSEYSIDE
MYCA ELECTRONICS

2 VICTORIA PL, SEACOMBE FERRY,
WALLASEY, L44 6NR.
Tel: 051 638 8647
Open Mon-Sat 10am-5.30pm
Mail Order price list S0p refundable

I

YORKSHIRE

STEVE'S ELECTRONIC

SUPPLY CO. LTD.
45 Castle Arcade, Cardiff

A;:AE MAILTRONIX LTD.
Commercial Street,
TEL: 0222 41905 Batley. Tel: (0924) 441129

Open: Mon-Sat 9-5.30 Open: ; :
pen: Mon-Fri 9am-5.30pm. (Sat 1
For components tO computers Retail and wholgsale. at Tem)

WHY WRITE TO LONDON
J US T O U T :\gl\eegti\gonuo(;a&&alk to the Midlands largest

Plugs, sockets, connectors, cable, flex, leads,
OUR NEW CATALOGUE

boxes, Aerials, styli, components, elements,
semi-conductors, meters.

Presented with a Professional Approach and Appeal to In fact the lot!

ALL who require Quality Electronic Components, Spares and repairs for all electronic, electrical

Semiconductors and other Accessories ALL at realistic and audio.

prices.

There are no wasted pages of useless information so H. G. Electronics Co.

often included in Catalogues published nowadays. 1350 Stratford Road, Hall Green,
Just solid facts i.e. price, description and individual Birmingham B28 9EH

features of what we have available. But remember, Telephone: 021-777 2369
BI-PAK’s policy has always been to sell quality B ] ]
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 ““ansa-
phone” 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:—

FREE BOOKLET
on
BURGLAR ALARMS

with
LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440

AD ELECTRONICS
=y 217 WARBRECK MOOR
| AINTREE, LIVERPOOL L9 OHU

Access & VISA occepted
Ring 0920 3182 for
immediote despatch
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Lineage: .

35p per word {(minimum 15 words)
Semi Display: (minimum 2 cms)

ELECTRONICS TODAY INTERNATIONAL

]
VISA
[

E

£10.00 per single column centimetre

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

CLASSIFIED

01-437 1002

EXT 282

Send your requirements to:
Julie Bates,

ASP Ltd,

145 Charing Cross Road,

London WC2H OEF

FOR SALE

CABINET FITTINGS

Hali (€7 Supples)
Grainger Road
and on Sea

ELECTRONIC ORGAN KEY-
BOARDSandotherpartsbeing
cleared out as special offer.
Elvins Electronic Musical
Instruments, 40A Dalston Lane,
London E8. 01-986 8455.

SHEETMETALFOLDERS 18"
x 18c Steel, 16G Aluminium
bench or vice held. Hobby or
Light industrial use. £38.
01- 890-7838. Day/evening.

1000 16 PIN WIREWRAP
SOCKETS, gold plated £3 for
10, £25 for 100 75 ITT lever
swutches gold contacts eg. 4
c/ot+4 c/o 3way60p,2c/o1
way 40p. Miniature DP centre
off 40p. Some TTL eg. 7400 8p,
7474 14p, 74121 20p. Phone:
0477 32754 evenings.

ALASERfor£125.CompIete|n
cabinet with power sup?
Send 50p fordetails, plus infor-
mation regarding other Lasers,
Holograms available new
andex-exhibit. D.H.S. Develop-
ments, 21 Grosvenor Road,
Scarborough.

PERSONAL STEREO FM/AM
radio + headphones. Superb
tone. Fully guaranteed. Only
£1295. Taits Mail Order,
31 Lime Grove, Addlestone,
Surrey.

300 WATT SLAVES £15 E/E!!
.. lllustrated leaflet. S.A.E. KIA-

8, Cunliffe Road, llkley. 120

Watt, case + sliders £10.85.

TEKTRONIX SCOPES £110,
Teletypes £80. Free leaflet:-
James Sinclare, 82 Plumstead
g:?;ngmon Rd., SE18. 01-316

MAPLIN 3800 SYNTH. Fully
completed and tuned, plus in-
ternal speaker and manual

£250. Tek Christchurch
478935 evenings.
80

FOUR OLIVETTTI TE. 300
input/output terminals. In-
tegral 8 hole paper tape punch
andreader.110Baud Standard
ASC1 1 serialinput/output. 120
columns untested, unguaran-
teed. Buyer to collect, £40
each. Mr. A J. Stitchman,
Chesterfield College of Tech-
nology, Infirmary Road, Chester-
ggld (0246) 201011, extension
7.

PLANS 'N DESIGN

AMAZING ELECTRONICS
PLANS.Lasers, super-powered
cutting rifle, pistol, light show,
ultrasonic force fields, pocket
defence weaponry, giant tesla,
satellite TV pyrotechnics, 150
more projects. Catalogue £1
(refundable) from Plancentre,
Bromyard Road Industrial
Estate, Ledbury HR8.

CONVERT any TV into large
screen oscilloscope. External
unit plugs into aerial socket of
TV. Circuit & plans £3 or SAE
details. J. Bobker, 29 Chadder-
ton Drive, Unsworth, Bury,
Lancs.

HARDWARE

COMPUTER SPARES

POWER SUPPLIES
BBC MICROCOMPUTER PSU MOD

D1597

240Vac30W.Outputs—5Vdc 100 ma, +

svdc2. 25A Conform to BS415. £10.00
+£2.00 + VAT.

RACAL MILGO EX EQUIP

POWER MODULE MOD 001

240V ac Input. OQutputs:- 2 x +6V d¢, 1 x

=12V dc, 1 x +12Vdc.

£25.00 + £2.95 p&p + VAT.

MAINS ADAPTORS

INGERSOLL MOD XK2598

Output 8V dc 500ma, 4 metres twin lead
to 2.6mm jack. Conforms to BS415.
£3.00 + 75p pé&p + VAT.

(Other types available SA E. for list).
VULCAN NL CAD CHARGER MOD Vg2
Charges Baa cells and 4aace|ls £5.00+
75p p&p + VAT.

IMP PRINTERKITS
To enable building of complete printer
{no main board components or top cover
included). Kit consits of:
Imp main drive, base plate, transformer,
ribbon cable,capacitor, switchassembly,
printer PCB’ unpopulated) plus circuit
diagrams and connection instructions.
Free Nascom 1 PCB & 8 amp PSU PCB
with each order received before end of
August. £55.00 + £5 p&p + VAT. Some
dlscrete components avaitable for printer
B. S.AE. for details.
LONDEX TIMER STP-NR SUB MINY
110VacO -216 secs £10.00+£1.00 pép

OMRON MIN PCB RELAY. LCIN-E 48V
chPCD50p+25 p& p + VAT.

4WAY POWER Plug-Consists 2.5mm or
3.5mm_jacks. Plus 2.1mm x 2.5mm
power-in plugs on 2 metre lead. £1.25+
25p + VAT.
4WAY DIN SOCKET on 1.5 metre 4 core
lead. £1.00 + 250 + VAT.

Trade enquiries on all above welcome.

Dionics, 17 H th Drive,
Keni Iworth arks.
Tel. 0926 59658 Tx. 312440

VALVES

EX-GOVT VALVE and Semi-
conductor Equivalents Guide.
Contains an up to date fully
comprehensive cross refer-
enced guide to British and
American Service valves and
semiconductors. £2.50 plus pp
30p. Valve List. Valves from
1925 to 1980. Many obsolete
types. Modern TV, radio and
transmitting valves. Send 60p
‘refundable on purchase). Or
ree with Ex-Govt,, Valve Guide.
We sell valves of all types.
Please send SAE for your re-
quirements. Dept. ETI Myers
Electronic Devices. 12/14
Harper Street, Leeds LS2 7EA.
Tel: (0532) 452045.

AERIALS

AERIAL BOOSTERS
NEXT TO THE SET FITTING.
B45H/G-UHFTV. Gainabout20dbs.
Tunable over the complete UHF TV
band. Price £8.70.

BiI-VHF/FM RADO. Gain about
14dbs. When on the off position con-
nects the aerial direct to the radio.
Price £7.70.
All boosters we make use a PP3/006p/
6F22 type battery or 8vto 18v DC.
P&P 30p per order.
Electronic Mailorder Ltd
62 Bridge St., Ramsbottom,
Lancs, BLO 9AG.
Tel: (070682) 3036
Acceslesa Cards Welcome, sae leaflets

EXHIBITIONS

SUSSEX MOBILE RALLY. A
day by the sea with the family
for £1. Brighton Raceground.
17th July. 10.30 am - 5.00 pm.
Free car parking. Good cater-
ing under cover.

COMPUTERS

CORTEX COMPUTER with
RS232workingfastand power-
ful. £310. Phone Mr Hill, Mid-
hurst 3632 after 7pm.

For All ETI Classifieds
Tel: 01-437 1002
ext 282

WIRES ‘N CABLES

THE SCIENTIFIC

WIRE COMPANY
811 Forest Road, London E17
01-531.1568
EgovMELLED COPPERWIRE

G 8oz 4oz 20z
834 363 209 110 88p
3539 382 230 1.26 93p
42-43 520 291 225 1.60
44-47 856 5 80 349 275
48 96 38 69

186. 6. 3.

SI LVER PLATED COPPER WIRE
. 14-30 9.0 520 293 1
TlNNED COPPER WIRE
14-30 397 24 1.39 094

Prlces include P&P and VAT.Orders under
£2 add 20p. Dealer inquiries welcome.

- ford BD6

EQUIPMENT

Printed Circuit Boards [
to your specification 2
from artwork through to | *
finished board.

v s
A

| QUICK DELIVERY -
| COMPETITIVE PRICES

35 Grosvenor Road
Twickenham, Middlesex
TEL.01-8911923/1513 Telex:295093

COPPER CLAD double sided
fibreglass, 12" x 18”. 10 sheets
£6.50, - 5 sheets £4.50, - 20
sheets £10.50. Davron, 1 in-

dustrial Unit, Parker Road,
Chelmsford, Essex.

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. CW.AS.
Ltd.,, 100 Rooley Avenue, Brad-
1DB. Telephone
0274 308920.

FOR SALE. Acorn Atom 12K
Rom. 12K Ram. Sony Cassette
Recorder and games programs
£110. Telephone 01-568 4254.

RS232 CABLES and D-type
connectors at competitive
prices. 25-way D connector
plate/wallbox for only £5.25.
Write or phone for details. VEP
Limited, 5 Hewens Road, Ux-
bridge UB10. Tel: 01-848 7207.

WANTED

WANTED: ELECTRONIC
COMPONENTS and test equip-
ment. Factories cleared. Good
prices given. Q Services, 29
Lawford Crescent, Yateley,
Camberley.

TURN YOUR SURPLUS tran-

. sistors, IC’s etc into cash. Con-

tact Coles Harding & Co.,, 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Inmediate
settiement.
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DO YOU WISH TO LEGALLY rnEn A CENTURION

TRANSMIT AUDIO SIGNALS OVER ALARMS
BRITISH TELECOM CIRCUITS? MAiL QRDERDEET

We manufacture approved Interface Equip- weu";“"f;cé"e',e’

* ment for NARROW or WIDE BAND PRIVATE aror e i | fsendsae, or phone for our
WIRE and PUBLIC SWITCHED TELEPHONE SIRENS ' E list fp fessional
NETWORK CirCUitS. l;llini;nite ........................ C Dr|e$ B's |° Aplro esglor?a

) ectronic . . ALY, burglar Alarm ui
Also TELECOM LINE CIRCUIT SAFETY Cavio oo ... 4700 | |ment and accessorioe T
BARRIERS. S eo.0s | |Discount up to 20% off list
PARTRIDGE 56 Fleet Road, Benfleet, GoTROL PaNELS T “H g REeeeags G| Egulo,
ELECTRONICS Essex, SS7 5JN, England. Battery T/E/E ....___........ s000 | PO OM £15.98, Decoy
The Mixer People (Telephone 03745 32 56) 22#112\?:/1‘32 ................... £36.00 ell Boxes from £5.95 inc.
Aluminium...................... £1.85
BURGLAR ALARM EQUIP- Surface.................. s £0.75
Save money on drawer sets with | MENT:Asusedinthetrade JN | Qush ooooooo... 2068 & 048421000
Security Centre, 176 Syden- BEAMS : or 0484 36527 (24 hr.ans)-
ham Road, London SE26 5JZ. | | aped.. .. . ....£31.50 CENTURION| [ACARMS [{ET})
01-778-1111. Showrooms Ulteasonic comp. .. £36.00 265 Wakefield Road, Huddersheld
open six days. Roc Battery - —rvr... . Fea.08 L . )
Qrders Welcomed
MAIDSTONE ELECTRONIC Discount on quantity — Plesse edd 15% '
COMPONENTS shop. Thy- | £3 BOOKS & PUBLICATIONS
a?mcshCorétr?Jl S)astems 8, KSan- FOR ORDERS LESS THAN £ PeP C2.00
ing Road, Maidstone, Kent, ALARMS
Maidstone 675354. ”DﬂlbyL!ﬂ:jD’dSW:lTUVOFPOO”’ PARAPHYSICS . JOURNAL
Fohice” MEiBnaa i e
KITS Developer 35p. Ferric Chioride phonic, music,og te?elzi,neti?:;.
: 60p. Clear acetate sheet for . Computer software. S.ALE.
DIGITAL WATCH REPLACE- aster 15p, Copper-clad fib- 4 x 9", Paralab, Downton,
tlnnairlligrr:tasn:t'cbitltsec;lreeség:tsg?gg, reglass board, approx. 1mm  Wiltshire.
- RE. JacCK i - thick £2.00 sq. ft. Post/packing M L
| PERSONAL CALLERS & TRADE ENQUIRIES WELCOME lications, charts. S.q.e. for full list 75p. White House Electronics, mﬂrﬁcg%tﬁsfgaltl?gﬁn:gg §2nmd
P'°f°“"35 i°“§§$”"eéGH°'me" Castle Drive, Praa Sands, Pen- S AE forlist. P. Mack, 14 Court
256K BUBBLE MEMORIES.  9reen Bucks. HP15 6SGD zance, Cornwall. 4 Eight, Hemingway Road,

Interface detailsincluded.Only  PRINTED CIRCUITS Make your Ph ASP Witham, Essex CM8 2QU.

£7.50 each. Speech synthesis  own simply, cheaply and quickly! one BOUND ETl’s Jan. 1977 to

boards. Very high quality. £45  Goiden Fotolac light-sensitive Classifi d Dec. 1982. £13 each com-
gg?s*:éiafgkés T:_S]’“"&HR%%“’{ laquer - now greatly improved e plete year plus p&p. Phone

6240, 2 : and very much faster. Aerosol 01 _437-1 002 (0252) 511048 after 6pm. No

P cans with full instructions, £2.50. splits.

CLASSIFIED ADVERTISEMENT — ORDER FORM

Advertise nationally in these columns to over 100,000 readers for only 35p per word (minimum charge 15 words).
Simply print your message in the coupon and send with your cheque or postal order made payable to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL
145 Charing Cross Rd., London WC2H OEE. Telephone: 01-437 1002
Please indicate classification required.

AAAreSS. .o iiiiienereeesenenaaeseioionnsanarassserannssanssessosesanenaannns

L I I I I T T R T T T T

Tel. No.(Day) .......cecvuunnn
WE TAKE ACCESS AND BARCLAYCARD

Please place my advert in E.T.1. for 0 months. Please indicate number of insertions required.
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WHAT USE A MICRO
WITHOUT A PRINTER?

NEW A.D.M. 80 COL. DOT MATRIX WITH
TRACTOR FEED. BACKED BY ONE OF
BRITAINS LARGEST MANUFACTURERS,IT IS
NOW STOCKED BY US.

SPECIAL LAUNCH PRICE
£311.00 + VAT. Carriage £7.50 or collect from

our warehouse.

CROFTON ELECTRONICS LTD.

35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513Telex 295093

‘ Dept ETI 8,180a Bedford Road, Kempston, Bedford MK42 BBLJ

82

@ Recognises LLIST and LPRINT which allows programs to be listed
directly from your Spectrum ) ) )
® Also allows printout direct from BASIC listings without the need for

gecial user calls

® Completely self contained with | metre of ribbon cable and connectors

® Works with any Centronics Interface including all Epsons, Seikosha 100A,
OKI-Microline 80 etc

® Includes driving software which allows up to 128 characters per line

® Full range of business software available

® Fully tested and guaranteed for 12 months Trade Enquiries
Plus£1-00P + P __Welcome

HENPTON

E.T.l. AUGUST 1983
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Get moving with these new developments in UK Robotics

— advanced electrohydraulic designs for
education, industry and now available
to the home constructor.

Hebot Il is a turtie-type robot which takes programming  Robotic experience is becoming as essential a subject as computing
out of the two dimensional world of the VDU into the real MICROGRASP provides the lowest cost means of acquiring that
three dimensional worid. Given a DC supply of 9-15V it can  experience but despite its ultra low price the robot has considerable
perform a bewildering number of moves under computer  versatility There are 5 axes each using a servo motor and there is
control — forwards, backwards. left and nght — with each  feedback from each of the arm movements. Control is by any
wheel independently controlied. It has blinking eyes. bleeps  computer with an expansion bus - the ZX81 being particularty suitabie.
with a choice of two tones and has a solenoid operated pen to Servoing is achieved with hardware on the interface board to keep
chart its progress. Touch sensors coupled to its shell return programming simple and the robot is operated under BASIC
data. about its environment, to the computer for itto calculate  commands with no computer specific software required. The interface
evasive or exploratory action. Hebot Il connects directly to  board is memory mapped using only 64 bytes at any of 1024 switch
an t/0 port or alternatively with the universat interface board  selectable locations.
to the expansion bus of a ZX81 or other computer MICROGRASP robot kit with power supply £145.00
Universal computer interface board kit £48.50

1<) 23 way edge connector £2.50
Zx81 peripheral/RAM Pack splitter board £3.00 MICROGRASP, INTERFACE BOARD AND ZX81

printing, call to machine code routines, hexadecimal support and user-
friendly textual error trapping messages.
If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the
. TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
% WAT. Complete 16 bit 64K computer ready built £395.00 + VAT.
N

HEBOTT II

Up to the nano-second hard, firm and softward
developments embodied in a complete system. 19
Mega Hertz 16 bit CPU; 64K upwardly compatibl@
DRAM; separate 16K video DRAM and 24K T| Powe
Basic with overwrite. Supports up to four Disc drives o
mixed type with 16 serial I/0 ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications.

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters.
Software FORTH coming includes this trendy language along
with NOS C/PM.

Hardware components available separately with details in Nov,
Dec, and Jan issues of ETI. Software features include; Real time
clock, full renumber command, buffered 1/O to free machine whilst

Top of the range is the Genesis P102 which has dual speed Exampl'e'vpri'cves and Withvgricesf_st?rtir:g betlové £1‘,_OOOIthe Gbelrjesi? rargg?hof %ene;alpurpgsveéobfts
; . i specifications rovide a first rate introduction to robotics for both education and industry.
corjtrol, contllnuous servo operation gnd double act!ng . Each has a self-contained hydraulic power source, which enables loads of
cylinders for increased torque on the wrist and arm rotation ge"?s,'g 55,1,‘1‘11,, e several pounds to be smoothly handled. The system operated from a single
Joints. The microprocessor based control system has addi- Lﬁt‘sr?g'; capacity: 1500gm phase 240 or 120V AC supply or a 12V DC supply. The machine can be supplied
tional memory, position interrogation via the RS232C inter- A iift 66" o 10 Cp s SicRwhiCh e Sl g . iyl Sgg‘f"aggogi
; ; i ; Weight: 29K operation. Position control is achieved by means of a closed-loop feedba
face mcrgasmg the verlsatnlny O.f compqter control and inputs 4 aﬂs mode?ln kit form ga25 System based around a dedicated microprocessor. Movement sequences can
are provided for machine tool interfacing. 5 axis model in kit form £475 Dbe entered, stored and replayed by use of a hand held controller, alternatively the
6 axis system READY BUILT £1950.00 - systems can also be interfaced to an external computer via a standard RS 232C
Powertran CORTEX 16 bit 64K compuler Ky £295.00: READY BUILT £395.00 .. i link.
(Electronics Today International December 1ssue on CORTEX) Base 195" x 11" x 7.5
Lifting capacity. 2000gm
NS S it ) Arm lengths between axles: 14.0”
: Wetght: 34Kg
4 axis model in kit form £675

6 axis model in kit form £595

Complete Systems as shown in
Photograph above

Genesis $101

4 axis system in kit form £681.50
5 axis system in kit form £737.50
5 axis system Ready Built £1450
Genesis P101

6 axis system In kit form £945.00
6 axis system Ready Built £1650

Al prices exclusive of VAT

, ‘ GENESIS P102 PROCESSOR BOX, HAND HELD

iy
R R EERrE COWRUTER GENESIS S101 AND GENESIS P101 WITH PROCESSOR BOXES

bl AND HAND-HELD CONTROLLERS
. T ol "! #
w
f”’ : WORLD
4 LEADERS
i 'éf IN
§ ELECTRONIC

§ | . KIT DESIGN
iYW AND SUPPLY
(CYBERNETIC DIVISION) PORTWAY INDUSTRIAL ESTATE

ANCOVER HANTS SP10 3NM Phone Enquirtes (0284) 844SS

Export Enquiries Powertran International
Hollom Down Farm Lopcombe Salisbury
Wiltshire SP5 1BP v

Tel: 0264 781545 TLX: 477407 ZENMON

i
|




Send now for an appli-
cation form — then buy it
with MAPCARD.

MAPCARD gives you
real spending power — up
to 24 times your monthly
payments — instantly!

o [ MAPLIN privileged account holder | 1

56790013
M SMITH
Expiry Date NOV 79

‘Sole UK Agents

for Heathkit

NOW THE world-famous Heath-
kit range of superb electronic kits
is available from Maplin — the
newly appointed exclusive UK
distributor. Kits range from a
simple clock for beginners to a
unique Robot (see pic) with which
you can learn about robotics.
There is a range of training
courses covering electronics and
computing topics, many contain-
ing constryctional projects. For
full details, pick up a copy of the
latest Maplin magazine or write
for a free copy of our Heathkit
catalogue.

FULL DETAILS in our project
books. Price 70p each.

In Book 1 (XA01B) 120W rms
MOSFET Combo-Amplifier e
Universal Timer with 18 program
times and 4 outputs ® Tempera-
ture Gauge ® Six Vero Projects.

In Book 2 (XA02C) Home
Security System ® Train Control-
ler for 14 trains on one circuit ®
Stopwatch with multiple modes
® Miles-per-Gallon Meter.

In Book 3 (XA03D) ZX81 Key-
board with electronics ® Stereo
25W MOSFET Amplifier ® Dop-
pler Radar Intruder Detector ®
Remote Control for Train Con-
troller.

In Book 4 (XAO04E) Telephone
Exchange for 16 extensions ®
Frequency Counter 10Hz to

Order As XH62S.
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600MHZ ® Ultrasonic Intruder
Detector ® 1/0 Port for ZX81
® Car Burglar Alarm @ Remote
Control for 25W Stereo Amp.

In Book 5 (XA05F) Modem to
European standard ® 100W 240V
AC Inverter ® Sounds Generator

for ZX8! ® Central Heating

GREAT PROJECTS
— FROM E&MM —

OUR NEW book ‘‘Best of E&MM
Projects Vol. 1™ brings tegether 21
fascinating and novel projects from
E&MM’s first year.

Projects include Harmony Gen-
erator, Guitar Tuner, Hexadrum,
Svntom, Auto Swell. Partylite, Car
Aerial Booster, MOS-FET Amp and |
other musical, hi-ti and car projects.
ORDER AS XH6IR. PRICE {1.

Controller ® Panic Button for
Home Security System ® Model
Train Projects ® Timer for Ex-
ternal Sounder.

In Book 6 (XA06G) Speech
Synthesiser for ZX81 & VIC20 e
Module to Bridge two of our
MOSFET Amps to make a 350W
Amp @ ZX8]SoundonyourTVe
Scratch Filter ® Damp Meter ®
Four Simple Projects.

In Book 7 (XA07H) Modem
Interface for ZX81/VIC20 @ Digi-
tal Enlarger Timer/Controller ®
DXers Audio Processor ® Sweep
Oscillator ® CMOS Crystal Cali-
brator.

Computer
Shopping
Arrives

AS FROM June Ist you can
place orders directly with our
computer from your personal
computer. The computer shop-
ping revolution has arrived! To
communicate, you’ll need a
modem (our RS232 compatible
modem kit is LW9IH price
£39.95) and an interface (our
7ZX81 interface LKO08J price
£24.95 is available already with
many more for most popular
micros coming soon).

Just dial us up on 0702552941
and you'll be able to interrogate
our stock file then place your
order, type in your credit card
number and a few minutesafter
vou hang up your order will print
out in our warehouse ready for
packing. And all without saying
a wosd.

Try out the future way of
shopping now! You'll see im-
mediately what stock we've got
available and you’ll discover how
easy it is to ensure your order is
exactlv right. And you'll see
precisely what the current price is
for each item and what total
amount will be charged to your
credit card. It all helps to make
buying easier. So @ve us a
ring now!

25W Stereo

MOSFET Amplifier il

*Over 26W/channel into 85t at
1kHz both channels driven.

*»Frequency Trespunse 20Hz to
40kHz =+ 1dB.

* Low distortion, low noise and
high reliability power MOSFET
output stage.

* Extremely easy to build. Almost
cvﬁrvthmg fits on main pcb,
cutting interwiring to just 7

POST THIS COUPON NOW!
Please send me a copy of your
1983 catalogue. | enclose £1.50
(inc. P&P). If I am not completely
satisfied 1 may return the cata-
logue to you and have my money
refunded. If you live outside the
UK send £1.90 or 10 International
Reply Coupons.

wires (plus toroidal transtormer
and mains lead terminations).
*Complete kit contains every-
thing you nced including pre-
drilled and printed chassis and
wooden cabinet.
Full dgtails in Projects Book 3.
Price 70p (XA03D). Complete kit
only £55.20 incl. VAT and car-
riage (LW7IN).

EASY-TO-BUILD, superb specifica-
tion. Comparable with organs selling
for up to £1000.

Full construction details’in our
book (XHS55K). Price £2.50. Com-
plete kits available.. Electronics
(XY91Y) £299.95*. Cabinet (XY93B)
£99.50%. Demo cassette (XX43W)
£ 1.99. *Cuarriage exira

MATINEE ORGAN,

Maplm s New
1983 Catalogue

Over 390 pages
packed with
data amd pic-
tures and all
completely
revised and in-
cluding over
1000 new items. 7% 4
On sale in all branches of
WH SMITH. Price £1.25.
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MAPLIN ELECTRONIC SUP- |
PLIES LIMITED, P.O. Box 3, |

Rayleigh, Essex SS6-8LR. Tele-
phone: Sales (0702) 552911
General (0702) 554155.

Shops at: 159 King St., Ham-
mersmith, London Wé. Tel: 01-748
0926. 284 London Rd., Westcliff-
on-Sea, Essex. Tel: (0702) 554000.

Lynton Square, Perry Barr, Birm- |

ingham. Tel: (021) 356 7292.

Shops closed Mondays.
All prices include VAT & carriage.
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Please add 50p hanaling charge to I

orders under £5 total v rlue.
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