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5 CHANNEL LIGHTING EFFECTS SYSTEM

CWAPLETE KIT
ONL ™

£49.50 + vam

i in ELECTRONICS T¢ y ERNATIONAL has 5tredluaficy channels witidhndwidual level controls on

This versatile system featured as a constr,
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Featured as Structior Licle m Electronics Tafllay rmatinnal the MPA 1S an except y Sprotessionall hed general purpose rugged high power anephifier
with adaptabl¢ £ in mixe ch takes a widrgan( finouts such as d crophone gt c Then: ar ie range 1o rols and a master volun ontral Mechanically th
1esign g simplic the extreme with minimal w makmng construct ry straghtfo
Kit inglt fully fin d metalwork fibge gl B s rontrol w Completfyughtdown to g 1tand b
ts dIciDwer amp modu Cusiom desi torotdal Parts for power supply only
o “U  res, caps. s/c £10.60 + VAT . % imer with nting cl £10.5Q 7+ VAT  (caps rects . fuses, F holders) £3.40 + VAT

TRANSCEMOENT 2000
SINGLE BEOARD 5YNTHESIZER

LIVE "SRFURMANCE SYNTHENZER DESIGK ™0 BY CONSCLTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A

[ ICTIONAL ARTI ELECTRON’W}'TODAV INTERNATIONAL.

K ISCENDENT 20 473 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There is portamento pitch bending a VCO with shape and pitch

m lation a VCF with fas w and high pass outputs and a separate dynamic sweep control a noise generator and an ADSR envelope shaper There 1s also a slow oscillator a ne - pitch
*itor ADSR repeat sample and hold and special circuitry with precision components 1o ensure tuning stability amongst its many features

*n !
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metal 1om anid it reg complete nght down 16 the last not and bult

S e bfware There s even a ' 3A plug in the kit you need buy abisc lutely i
parts by tore Dlugag 1 and making great vittuglly all thy pon -
1 the O pratession il guality Dbl C wit f "
1t " GUNT directly o0 the mam hoar I Conpections T, 1k board are
sl wath or pluas and Contrag e s Ml a0 e bt easaly na feow
by wtonyone capable of neat soldenng' When finshed you will

S5 Hes s comparable o pedormance and qualitg with el umit
between v 200 aned + 700

COMPLETE KIT
ONLY

£172.00 + vAT!

Comprehensive handbook supplied with all complete kits!
This fully descrnibes construction and tefls you how to set up
your synthesizer with nothing more elaborate than a
mult meter and a pair of ears!

Cbin:n sizeVZ‘:T:” x 15.7"" x 4.8" (;ear) 3.4" {front)
p”W[”T”ﬂ” ORDERING INFORMATION
AND MORE KITS ON PAGE 8
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5450

STEREOQ

FM TUNER E\
Fitted with

ehase lock-loop

£23.24

+ 40p pho
+12;% VAT

The 450 Tuner provides instant programme selectio

stations, any of which may be altered as often as you choose. simply by changing Ihe settings of the pre-set controls
Fealures include FET input stage. Vari-Cap diode tuning Switched AFC LED Stereo Indicator

Quality audio modules and accessories for

FREQUENCY RANGE 88-108 Mhz
SENSITIVITY 30uv
BANDWIDTH 250 KHz
SPURIOUS REJECTION 50 dB
SELECTIVITY £ 400 hHz 55 dB

AUDIO OUTPUT (22 5 kHz devialion) 100 mV

STEREQ SEPARATION 30 a8
SUPPLY REQUIREMENTS 20 to 30V (30mA max) N
AERIAL IMPEDANCE 75 ohms 1

DIMENSIONS 240mm . 110mm . 32mm

STEREC
MAGNETIC CARTRIDGE
PRE-AMPLIFIER

£2-98

+35p pdp
+ 12;% VAY

Enjoy the quality of a
magnelic cartridge wilh your
existing ceramic equipment using

the MPA 130 which 1s a high quality-pre-
amplifier enabling magnelic cartridges 10 be used where tacilities
exist lor the use of ceramic cartndges only

SENSITIVITY 3 5my for 100 mV output

n .at the touch of a bulton ensuring accurate tuning of 4 pre-selecled

EQUALISATION Within 4+ 1 dB trom 20 Mz to
0 kHz

INPUT IMPEDANCE 50 K ohms

Stereo 30
COMPLETE
AUDIO
CHASSIS

£19.18

+ 66p p&p
+ 1%, VAT

@v&-

7+ IWRMS

OUTPUT POWER 7 Watts RMS SUPPLY 18 to 30 V-—re earth

“LOAD IMPEDANCE B ohms DIMENSIONS HIJ.l 50 - 25mm (inc DIN
TOTAL HARMONIC DISTORTION Less than 5% (Typically 3%) socken)
FREQUENCY RESPONSE 50 Mz 10 20 kM2 + 3dBs -
TONE CONTROL RANGE 4 12 dBs at 100Hz and 10kHz PA1 2 @\‘ S -
SENSITIVITY 190 mV for full output ] ik £7.78
INPUT IMPEDANCE 1M ohms STEREQ ,{’_ 5 + 35pp&p
TRANSFORMER REQUIREMENTS 22 V. A.C.rated al 1A PRE-AMPLIFIER +12;% VAT

The Stereo 30 comprises a complete stereo pra-amp

of a transfornier or overwind will produce a high quality audio unit suilable for use with a wide range of inputs « e high
quality ceramic pick-up, stereo tuner, stereo tape deck elc Simple to install, capable of producing really first class results,
this unit 1s supplied with full instructions, black front panel, knobs, main switch, fuse and fuse holder and universal

mounting brackets

DIMENSIONS

(Less controls and panel) 200mm - 130mm - 33mm

lifier, power ampiifiers and power supply. This, with only the addition

The PA12 Stereo Pre-

Amplifier chassis 1s designed anu recommended for use wilh the
AL 20/30 Audio Amplifier Moduies, the PS12 power supply and the
T538 Transformer Features include on/ofl volume. Balance, Bass
and Treble controls. Complete with tape output

FREQUENCY RESPONSE 20 H2-20 kHz (—3dB)

—4

BASS CONTROL + 12 dB at 60 Hz

25w

AL6O
RMS.
AUDIO
AMPLIFIER
MODULE

25 Watts RMS

£4.69 -+ sspoan
+ 121% VAT

This high quality audio ampiifier module 1s {or use in
10 25 RMS with distortion levels below 0 1%

TREBLE CONTROL + 14 dB at 10 kHz

OUTPUT POWER 25 Watts RMS INEUTIMEFDANCE ! Meg. ohm

= S OPPLY SV INPUT SENSITIVITY 300 mV

| LOAD IMPEDANCE  8-16ohms ‘_‘;‘ZON_“J:%‘I‘SE — _ 721; d8
TOTAL HARMONIC DISTORTION Lessthan 1% (Typically 06%) vsnt / o YORO = "% _
FREQUENCY RESPONSE 20 Mz to 30 kHz - 2 dBs [¢] OABIFAC +20d

s TAPE OUTPUT IMPEDANCE 25 K ohms
SENSITIVITY __280mViorfulloutout e lm ol 7 .
MAX HEAT SINK TEMPERATURE 90°C MERSIO T o Bt o e
OIMENSIONS 103mm - 64mm - t5mm

audio equipment and stereo amplifiers and provides output powers up

AL8O

OUTPUT POWER
SUPPLY

35 Watts RMS
4060V

PS12 POWER SUPPLY MODULE

Power suppty for AL20A-30A,
PA12. 5450 etc.
Transformer 7538

Input A C. Voltage 15 20V.

AUDI LOAD IMPEDANCE 8-16 ohms P
TS TOTAL HARMONIC DISTORTION Less than 1% (Typically 06%) 2“‘%‘;?-& V:r:'dagneliz Sov 107
MODULE FREQUENCY RESPONSE 20 Mz Y0 30 kHz - 2 dBs N m"p‘:“ ’ p =
£734* SENSITIVITY 280 mY for full output Output Current 800mA
MAX HEAT SINK TEMPERATURE 90°C I ) 4
: :z/“s.‘?r DIMENSIONS 103mm - 64mm - 15mm Dimensions 60 » 43 - 26mm.
3
The ALBO s similar in design to the ALS0 above and 1s of the same high quality but provides output powers up to 35W with £1 _90
distortion {evels betow 0 1%
+ 123% VAT + 35p p&p.
AL250 125w rus. OUTPUT POWER 125 Watts RMS continuous —
OPERATING VOLTAGE ~s080V BP124 SIREN ALARM  5WATTs
ARPLIFIER [loaDs _ -ibonms MODULE
FREQUENCY RESPONSE :? :‘0:)2\;’«.::: measured American Police screamer \
“< SENSITIVITY FOR 100 WATTS powered from any 12 voit supply <
- O/P AT 1 kHz 450 mY nto 4 or 8 ohm speaker 9, ¥
INPUT IMPEOANCE 33 K ohms ideal for car burglar alarm, . 1
TOTAL HARMONIC DISTORTION freezer break-down. and 'y
50 WATTS into 4 ohms 01% other security purposes a .
50 WATTS (nto 8 ohms 006% Ay
£17.82% o008 + 4% vAT ONLY £3.50
This unll, designated AL250, is a power amplifier providing an output of up to 125W RMS. into a 4 ohm load + 8% VAT + 35p p&p.
MAXIMUM SUPPLY VOLTAGE oV .
A|.30A 10ws POWER OUTPUT for 2% THD 10 Watts RMS MAG60 Hi-FI AMPLIFIER KIT
Lk TOTAL HARMONIC DISTORTION Less than 259 Build you own top quality amplifier, save yourself pounds. The
:g%:gnm LOAD IMPEDANCE 8-16 ohms A MAG0 kit comprises the following Bl-kjts modules, 2 - ALB60 amps,
t - PA100 pre-amp, 1 SPM80 stab. power supply. 1 + BMT80
MODULES v INPUT IMPEDANCE 100 K ohms transt. giving 15 watts RMS per channel STEREO. All modules
FREQUENCY RESPONSE S0 Mz-25 kMz + 3 dBs ":Jove(rd ?yhlheb BI-PAII((, 7alis'aclio‘r\h or (;noney back guarantee
SENSITIVITY 75 mV for full output etails of the above modules are in this &
£3 79 + 3%p pdp DIMENSIONS Tamm . 63mm - 28mm Price £32 00 + 12;% VAT + §2p pdp.

+12;% VAT

These low cost 10 watt modules offer the utmost in reliabdity and performance, whilst being compact in size.

SPM80

STABILISED
POWER SUPPLY

£4 40 + 15p php

+ 12;% VAT

Designed to power two AL60s at 15 Watts per channel simuitaneously. Circuil Techniques include full short circuit

protection

INPUT A.C. VOLTAGE 3340V

QUTPUT D.C. VOLTAGE 33 V nominal

OUTPUT CURRENT 10 mA-1 § amps

OVERLOAD CURRENT t 1 amps approx.

TC60 KIT

A beautitully designed genuine TEAK WOOD veneered cabinel
to put the prolessional touches to your home built ampiifier. Full
set of parts incl. Front & Back Panels, Knobs, Chassis, Fuses,
Sockets, Noen, etc. 1deal for the MAG). Size: 425mm - 290mm

9Smm.
Price £19 95 + 12;% VAT + 86p pdp

DIMENSIONS 105mm - 63Imm - 30mm

LI -
PRE-AHPL:iIER g(g@a

£16.05

+ 40p p&p
+12;% VAT

A top quality stereo pre-amplifier and tone control

requirements of stereo amplifiers or audio units. The sia push button selector switch gives a choice of inputs together wilh

two filters tor high and low Yeauencies

FREQUENCY RESPONSE 20 Hz to 20 kHz - 1 dB

TOTAL HARMONIC DISTORTION_ Less than 1% (Typically 07%)

SENSITIVITY 1 TAPE 100 mV/100 K ohms | For an
INPUTS 2. RADIO TUNER 100 mV/100 K ohms } output
3 MAGNETICP.U. 3-5mV/50 K ohms | 250 mV

EQUALISATION Within + 1.dB trom
20 Hz to 20 kHz

BASS CONTROL RANGE + 15 dBs at 75 Hz

TREBLE CONTROL RANGE + 10-20°dBs at 15 kHz

TRANSFORMERS

T538 For use with $.450 AL30A MPA30

Qrder.No. 2038 Price: £3'20 + 550 p&p + 12} % VAT
T2050 For use with Stereo 30

Order No. 2058 Price: £3 25 + 55p p&p + 12;% VAT
BMT80 For use with AL60 SPM80

Order No. 2034 Price: £3 40 + 86p p&p + 125% VAT
BMT250 For use with AL250

Order No. 2038 Price: £6 35 + £1 10 pap + 12}, VAT

2040. For use with ALEO

Order No. 2040 Price £520 - 80pp&p - 127% VAT
2041 Foruse withALBO, AL120and AL250
Order No. 2041, Price £6-BO - 86p p&p - 12§% VAT

SIGNAL/NOISE RATIO " Befter than 65 dBs (All inputs)

INPUT OVERLOAD Better than 26 dBs (All inputs)

20to 40 V

SUPPLY 20t04yv ]
300 - 90 - 33mm (less controls)

DIMENSIONS

unit, the PA100 provides a comprehensive solution to the tront end

CASES

TEAK 30, 32 x 23 « 8cm designed mainly for use with our sterec 30
Audio System but has proved very heipful to home constructors. Fitted
wgh solid uncut front and back. o/n 139. €595+ 123% VAT plp
70p.

TEAK 60. 42 x 29 x 9cm, for use with ALEO/MKEO Audio Kit. Useful
for the home constructor requiring an amplifier sleeve - has no front or
back panel o/n 140. £7.00. + 123% V. AT p&p 85p
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Professionals and Enthusiasts from BI-PAK

AL120

AUDIO
AMPLIFIER
(With integral
heat sink and
short-circuit
protection}

£11.95

+8%V.AT P &P. 35

QUTPUT POWER 50 Watts RM.S.

SUPPLY 70 watts

LOAD IMPEDANCE 816 ohms

TOTAL HARMONIC DISTORTION  05'% Max. (Typically 02%}
FREQUENCY RESPONSE# 1dB 25Hz 20kHz
SENSITIVITY 500mV

MAX HEAT SINK TEMP 45 deg. C

DIMENSIONS 192 x 89 x 49 mm

ADAPTORS

AC-DC enables a large range of battery powered powered radios, recorders,
calculators 1o be run off the mains (220-240v AC). Switchable for 6
Jw6v-9v-12v. Current rating 300MA. Polarily reversing switch. Universal
plug incorporated. o/n 137 £3.80 + 12¥2% V.A.T. p&p 35p

DC.DC for use in all cars, boats, etc. with pos, or neg. earth for a reguiated
output of 6, 7.5v or Gvolts DCat 300MA. For radios, recorders etc. o /n 138.
£2.80 + 12%% VAT p&p 36p.

CROSSOVER NETWORKS

Introduced to futfill the-demand for a fully protected pow

with distortion levels below 05%. ideal for domestic use
ponents ensure continuous operation at high output levels.

er amp. capable ol driving high quality speaker systems 3t up 1o 50w
Discos P.A. systems. elecironic organs etc The generously rated com

2 WAY channels for high and low frequencies to correct speakers
high to tweeters, low ta wooters Complete with instructions. Fre
quency 3 000Hz o/n 1904.£1.10. 124% VAT p&p 35p

2 WAY for 8 ohm speakers up to 30 watts Frequency 3KHz o/n
1905 £1.65. « 12}% VAT p&p I5p

SPM 1 20 STABILISED POWER SUPPLIES

AC INPUTS

SPM120/45 40-48v

SPM120/55 50-L5v

SPM120/65 60-65v

OUTPUT CURRENT 2.5A

RIPPLE 1A 100mV
2A 150mV

3 WAY for 8 ohms speakers up to 30 wnalls Frequency 800Hz and
4 5KHz 0/n 1906.£2.95 + 1235 VAT p&p35p

SPW120/45 ®
SMP120/55 TP -
SMP120/65 Al "
£5.80

F12§% VAT e
P.& P.35p

SPM120 is a fixed voltage stabiliser avaitable wilh an-ouiput vollage of either 45v. 55v, or 65y Designed primarily for use n audho

applications, the stabifiser which provides oulput currents

up to 2.5A. operates drec! from 3 mains transformer requiring only the

addition of 2 Electroiytic capacitors 10 complele the s/c proleciion

MICROPHONES

DYNAMIC CASSETTE

For equipment requiring 8 high Guahty microphone. Sturdy. sohid
moulded body 1n black with neaj chrome surround Pick up pattern is.
omnidirectional. On/Off switch. T metre of tough lead with fioating 2 5
and 3 5mm plugs Matching moulded strut Impedance 200 ohms.
Sensitivity. 90dB  Frequency 90 10.000Hz Size 20mm dia
120mm ofn 1326. £1.60 - 12}% V.AT p&p3Sp

DYNAMIC MICROPHONE
Superior yuatity portahle cassette recordder mike with huilt in remole
control switch and. fead filed with S5-pin 240° DIN plug iremote

GE100 Mk2.

10 CHANNEL MONDGRAPHIC
EQUALISER

£20-00

+12}% VAT

K\

Conirol Range +12d8B

Dynamic Range 11048

Maximum Qutput + 15d8

Frequency Response 30Hz-20KHz { + 1dB)
Power Supply 15 0 15v

Voltage Handling input 3vRMS

THD 008"

P.& P.35p

Only 155mm x §5mm x 50mm including

the 10 » 10K 1in slider potentiometers and knoos which are mounted on a board

posihoned above the circuitry. In the frequency range of 31Hz 10 20KHZ you can cut and boost +12dB with the 10 shders each of
which has its frequency marked on the circuit board The GE 100 has numerous uses inciuding mixers. P A systems and discos. I
wilt also greatly improve the sound reproduction of your existing audio equipment. Power Supply for GE100 ord SG30 £3 80

VPS30

REGULATED VARIABLE
STABILISED POWER SUPPLY

£7 60 +B%V.AT

AC tnput Maximum 25v
Vottage Regulation 2-30v
Regulated Current 0-2A

Incorpor ating short circuit protection

P. & P.35p

Tris NEW versatile Regulated Variable Stabilised Powes
elecironics enthusiasts  incorporates adjustable voliag

Supply with short circut protection and current kmiting 15 @ mus! tor all

e trom 2v 30v with a curreni limiting range of O 2A With this module

Ihere is no need 10 bwid a separate power supply for each of your projects. with the simple addition ol a rransformer (o.d 20331

tma (o 1310 or 1305} plus a suitable shunt. a voltmeter (ord 1

311 or 1306) a 4700ohm pot {o d 1896) a 4K7 pot o a

18991 1t can be used agan and again as a self-contained bench power supply. eliminating the use of batteries and thus saviny

ti s

PA200

STEREOD
PRE-AMPLIFIER

gl SR

£16.55

+12§% VAT
P.& P 40p

FAEQUENCY RESPONSE
TOTAL HARMONIC DISTORTION

20Hz 10 20kHz « 1dB
Less than 1% {Typically 70%)

SENSITIVITY -1 TARE 100mV/ 100 K uhms  For an
INPUTS 2. RADIQ TUNER 100mV. 100 K ohms  oulput
3 MAGNETICP.U 3. 5mV 50 K ohms 500mV

Within + 1d8 trom
20Hz 10 20kHz

+ 15d8s a1 75Hz

+ 10-20d8s at 15kHz

Better than b5d8s {All inputs)
Better than 2dBs (Al inputs)

35 to 706v

300 « 90 x 33mm (less controls)

EQUALISATION

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL NOISE RATIO
INPUT OVERLOAD
SUPPLY

D:MENSIONS

switch} and 3 pin DIN plug {microphonel. Provides a direct replace
ment for those supplied wilh recorders With cdetachable siand
Ommdvectional Impedance 200 ohms Freu response 100 1o
10.000Hz Sensitvity 79dB ai 1 000Hz ofm 1327. £€2.65. - 12
VAT p&p 35

RE - 317 DYNAMIC MICROPHONE

Highty sensilive. high grace resw or hand mike suttable for use with
many popular cassette decks Incorporates Or Oft switch and 1 meire
lead with moulded standard jack plug Complete with desk stand
Omnidirectional. Impedance 5000 ohms Freg, response 100 at
12 000H: Sensitivity | 7dB a1 1 000hz! ofn 1336. £4.00. - 124
VAT p&p 35p

OMNIDIRECTIONAL CARDIOID

Powered by 8 1)v battery located within the aluminium body. Satin
silver finish wuli front disk protection 1o the diaphragm housing
On/Off switch Also with Busby type windshield U’ bracket and
stem and extremely supple cable Consumption 02mA trom 1;v
battery providing approx.. 8 10,000 hours conlinuous life Impedance
600 ohms Sensibwity: 70d8. Frequency 30-16.000H: Swe 23mm
dia « 267mm 0/n1329.£12.80. 12} » VAT plp 35p
UNIDIRECTIONAL CARDIOID
Dual imp 600 and 50000 ohms
Sensihvily 54dB at 50K ohms. Size 1
approx. 190gm o/n 1328.£10.95. - 12

STANDS
GOOSENECK CHROME FLEXIBLE HOLDERS
Length 320mm o/n 1333.£2.40. - 125 V.AT p&p 35p
Length 515mm.o/n 1334, £3.40. - 123% VA T p&p 35p
FLOOR STAND Heavy chrome Stow-away feet with rubber ends for
maximum stability. Draws to a height ot 6° maxmum o n 1
£9:50.12}% V.AT p&p 85p
BOOM ARM tor use with the above stand Heavy chromed metal 1t
ives 30" reach trom the stand o/n 1337 £9.20. - 1235 VAT p&p
Op

Response 50 to 14 DOOHZ
“"dia = 6} long. Weight
VAT pEp 350

WINDSHIELD COVERS

on 1331 Meawm per par £1.20. + 124% V.AT p&p 35p o/n 1332
Large per pair £1.80. - 123 VAT p&p 35p.

The PA200 s basically our popular PA100 Modifications have been made 10 make it compatible with the higher output AL120 and

AL250 amplifiers

HEADPHONES

A top guahity headphone with cushioned earpads and
©eadband Sepdrate halance volume controts. Stefeo
or Mono switch Impedance 8 ohms Frequency 30
18 000H: o/n 884.£8.70. - 12 VAT p&p 70p
A b :ompronnse between price and perior
ma Superb stereo reproduction lor the
newcomer to Hi Fi. tmpedance B ohms. Frequency
30 15 000Hz o/n 885.£4.40. « 12}" v.AT p&p
500

1

BIB
HI-FI ACCESSORIES

Parallel Tracking GROOV KLEEN

The very latest 10 automatic record cleaning Desg
w4 to swit all madern single play decks. Simple to ht
15 extremely efticient Complete with two types of

base and three height extensions o/n 8101. £3.68.

. VAT pRp35p

Cassette Tape Editing Kit

Endbles rassetie tapes 10 be edited and joned easil

quickly anet accurately Kit comprises Tape Splicer g

13 2mm) 2 Precssion Tape Cutlers. Tape Piercer
Self adbesive Labels Reel of Splicing Tape

Winders and removers_and instructions a3l in 8

handy wailet o/n 811.£.2.40. - V.AT p&p 35p

GROOV-STAT

The BIB Groov Stat statc reducer neutralises the

static charge on records and other plastic surfaces

o/n 8103.85.45 -8 VAT p&p35p

Cassette Head Cleaner

Essential for cleaning of tape heads. capstans and

rollers Pack contains Tape Head Applicator and tape

head pohisher tools Plus bottle of special formula

cleaning fluid and full instructions, o/n 832. £064. -

121 VAT php 35p

METERS

Miniature Balance & Tuning Meter

Mimature mowing-coil meter for stereo balance
ndicator  tuming  indicator for FMor similar
applicatwun Pointer at centre indicates zero or null
position  Robust construction Sensitivity
100 O 100MA Dimensions 23 » 22 x 26mm
o/n1318.£1.95 +B% VAT pép 35p.

Balance and Tuning Meter

Cleas view edgewise meter Centre zero
apphcation Sensitivity 100 0 100UA
Dimensions 45 x 22 _x 34mm. ofn
1319. £2.00. +8 VAT p&p35p

Miniature Level Metar

Mowing coil for accurate levet indication for tape =
recorders. amplitiers etc Neat design rugged con

struction  wili withstand five nmes rated value ;"'.
Sensiiwty FSD 200UA. OdB 130UA Dimen & .
sions 23 x 22 x 26mm. ofn 1320.£2.80. +8 o |
V.AT p&p 35p O

Vu Meter

Cahiated 20 to -3 and 0 100 making 1t suit
able ftor use as a recorgding level meter Or as 3
power Oulpul indicalor  Sensitvity 130uA
Dimensions 40 x 29mm_ o/n 1321.£2.00. +8
VAT plp 35p

AUDIO LEADS

107  £M indoor Ribbon Aerial £0.60°
113 3.5mm Jack plug to 3.5mm jack plug Length 1.5m £0.75°
114 5 pin DIN plug to 3.5mm. Jack connected

to pins 3&5. Length 1 5m £0.85°
115 5 pin DIN plug to 3.5mm. Jack connected

to pins 184 Length 1.5m £0.85°
116  Car aerial extension Screened insulated

iead. Fitted plug & skt £1.10°
117  AC mains connecting tead for casselle

recorders & radios 2 metres £0.68°
118 5 pin DIN phono plug to stereo

headphone jack socket £1.05°
119 2 .+ 2 pin DIN plugs ‘o stereo jack socket

with attenuation network for stereo

headphones. Length 0 2m £0.90°
120  Car stereo connector Vanable geometry

plug 1o fit most car cassette 8 rack

cartridge & combination umits Supphed

with inline fused powers lead and instructions £0.60°
123 6.6m Coiled Guitar Lead Mono Jack Plug

10 Mono Jack Plug BLACK £1.50°
124 3 pin DIN plug to 3 pin DIN piug Length t 5m £0.75°
125 5 pin DIN plug to 5 pin DIN plug Length ¥ .5m £0.75°
126 5 pin DIN plug to Tinned open end ‘Length 1.5m  £0.75°
127 5 pin DIN plug to 4 Phono Plugs

AH colout coded. Length 1 5m £1.30°
128 5 pin DIN plug to 5 pin DIN socket Length 1 5m  £0.80°
129 5 pin DiN plug 10 5 pin DIN plug mirror

image. Length t bm £1.05°

30 2 pin DIN piug to 2 pin DIN inline socket. Length Lm £0.68°*
31 5pin DIN plug to 3 pin DIN plug 184

and 3&5 Length 1.5m £0.83°
132 2pin DIN plug to 2 pin DIN socket Length 10m  £0.98°
133 5 pin DIN plug to 2 phono plugs.

Connecled pins 385 Length 1 5m £0.75°
134 5 pin DIN plug to 2 phono sockets.

Connected pins 3&5. Length 23cm £0.68°
135 5 pin DIN socke! 1o 2 phono plugs

Connected pins 3& 5. Length 23cm £0.68°
136  Coiled stereo headphone extension lead

Black. Length 6m £1.75°
178  AC mains lead for calculators eic £0.45°

L]

e add 12}% V.A.T. 10 all the above leads.

DEPT.ETI6, P.O. Box 6, Ware, Herts.

Components Shop: 18 Baldock Street, Ware, Herts.
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(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD) M AIL

PO Box 290 TELEPHONE. ORDER

8 Hampton Street

ELECTRONICS Birmingham B193JR 021-233:2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Electrotytic Can Type Order Code Miniature Low Value Order Code
Electrolytic Axial Leads Order Code High Rippie, 1EC Grade 1. Low E.S.R Cap HR + uF + Volts Poiystyrene, Axial, 1% Tol., > 63V D.C. Wkg Cop 424
10% 10 +50% Tol Cap 015 + uF + Vd.c. Supplied complete with Vertical Fixing Clip Ceramic Plate, Radial, Low K, 1.80F—8 2pF *.250F Tol, 10-330pF +2% Tok 100V D.C. Wkg®  Cap 632
vde |6 | 25 a0 63 2200 uF Ripple 1A @85°C  1.4A @ 50°C Ceramic Piate, Radial, Med K. +10% Tol, 100V D.C. Wkg Cap 830
2700 5F 18V 264 264 Ceramic Plate, Rodial, High K, ~20% 1o +80% Tol, 63V D.C. Wkg Cap 629
10000F 16V 5BA 8.1A + Value
220004F 16V P oF | 424 632 1630 | 620 | pF [424 632 630 | 629 632 | 630 629
22004F 25V 13 1BA 100{ 16 6
47004F 25V 464 6.4A £ i20] 16
10000uF 25V 8.0A 1124 d 150| 16
22000uF 25V 1284 179A 180
10004F 40V 0.9a 124 220
22004F 40V 2.4A 33A 270
4700uF 40V 58A 330
10000uF 40V 9.24 3%0
1000uF 70V 184 470!
20004F 70V 40A 560
47004F 7OV 754 680
10004F 100V 4.0A 820
22004F 100V 784 1000
1200
1500
1800
2200
2700
3300
3900
4700
5600
6800
8200

S3ooomoon

&

Etectrolytic Radlal Leads Order Code
10% 10 +50% Tof Cap 034 + uF + Voits
WF vdel63 | 10 | 16| 26 | 35 | 40 | 50 | 63

BB BAOBNADO GGG

Order Code

Cap PR + uF + Volts

31563 10 16 |25 ‘35
9

PODNPPNAPNN PP PDDODA WG

.

Polyester Radial Leads Order Code

Dipped Type, 120% Tol, =~ 250V D.C. Wkg. C2B0/352 Style Cap 352

Moulded Type, *10% Tot, 100V 0.C. Wkg. 10.2mm Pitch Centres Cap 360

Moulded Type, 110% Tol, >100V O C. Wkg. 7.6mm Pitch Centres Cap PHE280
+ Value

1

Comwnanand

PHE280 uF 360 | PHE280

Trimmers Order Code Order Code
250V 0.C. Wikg. Film Dislectric, Minlature 500V O.C. Wkg. CO04 EA Tubutar Type
1.4 - 41pF Cop 808 A 8 - 3.80F Cap 8023

2- BpF Cap 808 B 8 - 6.8pF Cap BO26

2 20pF Cap 808 C 1 13pF Cap 802 12
6.5 - 59.5pF 1.7 -18.7 Cap 80218

VERO ELECTRONICS PRODUCTS HARDWARE Order Code

Small Desk Console — Boss Industrial Moutdings B e & zé:g g:gﬁg‘o D.).L. Sockets

i 6
ilao;s)eBFruné%)mcle, Recessed Top I pitch Veroboard (S} VERD 21076C 8 Pln Low Prafile Socket Tn OILSKT 8
ase, C/W Brass Bushes, tn Orange "% 57 1" pitch Plsin Board 56 VERD 21078E 14 Pin Low Profite Socket Tin OIL SKT 14
1mm Aluminium Top Pane! Finished Grey der Cod piich V-Q OIP Board VERO 21084E 16 Pin Low Profile Socket Tin DIL SKT 16
Order Code Spot Face Cutrer VERO 210134 24 Pin Low Profile Socket Gold OIL SKT 24
W16, D96, H38 1571 186 Case BIM1005 DR Pin Insertion Tool for 040 type pin VERO 21016F 28 Pin | ow Profile Socket Gold DIt SKT 28
W215. 0130, H47 (73} 268 Case BIM1006 OR DS Pins 040 1100) VERO 210876 40 Pin Low Profile Sockat Gold OIL SKT 40
58 Pins .040 (100} VERO 210178
6mm Board Standoff {100} VERO 21321K
15mm Board Standot! 1100) VERQ 213226 Heatsinks
18mm Board Standoff (100} 226/Pack VERO 213230 N
Piastic Boxes — Boss Industrial Mouldings Verowire Kit {1-pen, 2.wire, 25-comb) 375/Kit VERQ 213410 Individual Tvpe for 1 x T0S 50°C/W Sink SF
Mouldect Box and Close Fitting Flanged Lid Verowire Combs {100} 407/Pack VERD 21339F Individual Type tor 1 x T066 10 5°C/W Sink ;vz
ABS Box, C W Brass Bushes. ond Lid 1n Ocange Verowire Wire (4) 228/Pack VERD 21340G Individusl Type for 1x 703 7.2°C/w Sink Tv3
Order Code Flip Top Box, Small, Black 192 VERD 213170 Indwidual Type for 1 x T0126 17°C/W Slnk TV
L112 W62 031 87 Case 81M2003 OR Fip Top Box, Large. Black 250 VERD 21319J Indivicual Type for, 1 x T0220 17°C/W Sink TVS

1150 W80 050 115 Case BIM2005 OR
L190 W110 D60 195 Case BIM2006 OR

Small Desk Consoles — Boss Industrial Moutdings
Slope Front Console, Recessed Top
ABS Base, C/W Brass Bushes, in Orange
Instrument Case — Boss Industrial Moultdings 1mm Aluminlum Top Panel Finished Grey
Covers trom 145WG Ventifation Slots in Base
Chassis Manutactured trom 185WG Mild Steer Order Code Huseholders
Covers Finished Orange W105 D143 H32 {56} 206 Case BIME005 OR Suit 20mm x Smm f.ses
Chassis Finished Matt Black W170 D143 H32 (56) 2 Case BIMBOOS OR
Order Code W170 D214 H32 (82) 375 Case BIMBOO7 OR £.C.B. Mounting, Open Type Fuse/H208
W250 D167.5 H 68.5 {Chassis 163mm Deepl 1480  Case BIM3000 OR Chassis Mountlng. Open Tvoe Fuse/H20C
All Metal Desk Consoles — Boss Industrial Mouldings Panel Mounting, Screwdriver Slot 7 Fuse/H20PT
Slope Front Console, Recessed Top Fanel Mounting, Finger Release 56 Fuse/H20P
Two Piece At Aluminium Construction
Plastic Boxes with Metal Lids — Boss Industrial Mouldings e D e Puses
Recessect Top Box OM White Top Panel, Blus Base
ABS Base, C/W Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grev Cuick Blaw, Range 100mA -54A Fuse 20

Order Code Order Code
L85 W56 D29 97 Case BIM4003 OR W102 D140 H2B (51) 15° siope 1016 Case BIM7151A Slow Blow, Range 250mA-5A ABG)

L111 W71 D42 130 Case BIM4004 OR W165 D211 H33 (76} 15° slope 1360 Cose BIMT154A + Rating
L161 wa6 D53 182 Case BIM400S DR W254 D287 H33 (76} 15° slope 1572 Case BIM7156A
W3I56 D287 H33 (76} 15° slope 1823, Cese BIMT158A Lampholders, Panei Mounting
W102 D140 H28 {76} 30" slope 1018 Case BIM7301A Semliar In Style 1o Fuse/H 20P
W165 D183 H2B (102) 30° siope 1202 Case BIM7303A Low Voltage Type Suits LES and M/F Bulbs
W254 D259 H28B 11021 30" slops 1572 Case BIM7I06A
W356 D259 H28 {102) 30" sigpe 1823 Case BIM7308A tow Voltage, Red, Ambac or Green Lamp LV
Diecast Boxes — Boss Industrial Mouldings Internal Neon 200/240V Red or Amber Lamp N
Diecast Box and Flanged Lid Eurocard Size Desk Console — Boss Industrial Mouldings
Aluminhum Box and Lid in Natural Finish Slope Froat Console
Order Code ABS Case. C/W Brass Bushes, In Orange
L113 w63 D31 104 Case BIM5003 NA Tenm Aluminium Top Panel. Finished Grey Bulbs, Low Voltage, L.E.S.
L152 W82 D50 181 Case BIM5005 NA Order Code 6V, 0.36W: 6.5V, IW; 14V, 0.76W Bulb LES
L192 W113 D61 280 Case BIM5006 NA W169 D127 H45 170) 375 Case BIM800S DR Voltage

P.C.B. Components
Dalo Pen, Biue ink, Slow Orylng Pan 33PC

20mm x 5mm Glass

+ Colour

RESISTORS Sketeton Presets, Ministure Order Code .

) Qrder Code
(e (AL, [AEE 0.1W, E3 Values, 100R-IM, Lin. Vertcal Mounting Min Preset V
0.25W, £24 Values IRO-10M, 5% Tof,  15ea.  900/100 (Mult 10/Value)  £7.90/1000 (Mur 100/Valuel  Res RD% 0.1W, E3 Values. 100R-1M, Lin, Honizontal Mounting Min Preset H
O.5W, E12 Values IRO-AM7, 0% Tol.  2ea.  1.25p/100 IMult 10/Value) £10.10/1000 (Mult 100/Value)  Res RD% + Value
Metal Film. Fi + Value Skeleton Presets, Standard

Gl Al (AFT 0.3W. E3 Values, 1COR-4M7, Lin. Vertical Mounting Stet Preset v
0.5W, E24 Values, SR1-IM, 2% Tol . 3.80/100 (Mult 10/Value)  £32.40/1000 {Muit 100/Valuel  Res MR30 0.3W, E3 Values, 100R4M7, Lin. Horizontai Mounting Std Preset H
2.5W. €12 Values 10R-27K, $% Tol . 7.90/100 (Mult 10/valuel Res PRS2 + Vahie

1 Gl i « Value Potentlometer, Rotary

LI (P, (A 0.5W, E3 Values, 1K-2M2 Lin Pot Lin

0.5W, E24 Values, IM-33M. 5% Tol. . 5.40/100 (Mult 10/Vaiuve) Res VRI7 0.25W, E3 Values, 4K7-2M2 Log. Pot Loy
+ Value + Vaiue
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ACCESS

BARCLAYCARD B VAT INCLUSIVE PRICES

CASH
CHEQUE

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Speed
$-15V 'B” Setles, Up to 20MH7

HEF 4000 | HEF4046
HEF4001 | HEF4047
HEF4002 l HEF4049
HEF4006 HEF4050
HEF4007 HEF4051
HEF4008 | HEFA052
HEF4011 HEFA4053
HEF4012 HEF4066
HEF4013 HEFA067
HEF4014 HEF4068
HEF4015 HEF4069
HEF4016 HEF4070
HEF4017 HEFA071
HEF4018 HEF4072
HEF4019 HEF4073
HEF4020 HEF4075
HEF4021 HEF4076
HEF 4022 HEF4077
HEF4023 HEF4078
HEF4024 HEFA081
HEF4025 HEF 4082
HEF 4027 HEF4085
HEF4028 HEFA4086
HEF4029 HEF4093
HE F4030 HEFA094
HEF4031 HEF4104
HEF4035 HEF 4602
HEF4040 HEF 4505
HEF4041 HEFA4508
HEF4042 HEF 4510
HEF4043 HEF4511
HEF4044 HEF4512

B ADD 30p P&P

7400 T.T.L.

N7400N
N7401N
N7402N
N7403N
N7404N
N7405N
N7406N
N7407N
N7408N
N7409N
NT7410N
N7411N
N7412N
N7413N
N741aN
N7416N
N741IN
N7420N
N7421N
N7425N
N7426N
N7427N
N7428N
N7430N
N7432N
N7433N
N7437N
N7438N
N7439N
N7440N
N7442N
N7443N

HEF4514
HEF4515
HEF4516
HEF4517
HEF4518
HEF4519
HEF4520
HEF4521
HEF4528
HEF 4532
HEF 4534
HEF4539
HEF4543
HEF 4555
HEF 4556
HEF 4557
HEF4585
HEF4724
HEF40097
HEF40098
HEF 40106
HEF40160
HEFA0161
HEFA0162
HEF40163
HEF40174
HEF40175
HEF40192
HEF40193
HEF40194
HEF40195

N7444N
N7445N
N7446AN
N7447AN
N7448AN
N74S50N
N7451N
N7453IN
N7454N
NT460N
N7470N
N74AT2N
N7473N
N7474N
N7475N
N7476N
N7480N
N7483N
N7485N
N7486N
N7490N
N7491AN
N7492N
N7493n
N7494N
N7495AN
N7496N
N74100N
N74107N
N74109N
N74116N
NT74121N

Freepost

Birmingham B19 1BR
B 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

| N74122N
N74123N
N74125N
N74126N
N74128N
N74132N
N74145N
N74147N
N74148N
N74150N
N74151N
N74153N
N74154N
N74155N
N74156N
N74157N
N74158N
N74160N
N74161N
N74162N
N74163N
N74164N
N74165N
N74166N
N74170N
N74173N
N74174N
N74175N
N74180N
N7418IN
M74182N
NTA192N

N74182N
N74154N
N74195N
N74198N
N74199N
N7422IN
N74279N
N74298N
N74365N
N74366N
N74367N
N74368N

74LS

N74LS00N
N74LSOIN
N74LSO2N
N74LSO3N
N74L504N
N74LSO5N
N74LS08N
N74LS09N
N74LS10N
N74LS11N
N74LS12N
N74LS13N
N74L.S14N
N74LSIEN
N74LS20N
N74LS21N
N74L822N

FREEPOSTON ORDERS GMT ELECTRONIC

N74LS28N
N74LS30N
N74LS32N
N74LS33N
N7ALSITN
N7ALS3BN
N74L540N
N74LSAZN
N74LSSTN
N74LS54N
N74L555N
N74LSTIN
N74LS7SN
N7ALS76N
N74LS7BN
N74LS83AN
N74LSB5N
N74LSBEN
N74LS90N
N7ALSS2N
N7ALS9IN
N7ALS958N
N7ALS96N
N74LS107N
N74LS109N
N74LS112N
N74LS113N
N74LS11aN
N74LS125N
NT4LS126N
N74LS132N
N74LS136N

N74L5138N
N74LS139N
N74LS 153N
N74L5154N
N74LS 155N
NT4LS156N
N74LS1S7N
N74LS158N
N74LS160N
N74LSt6IN
NT4LS162N
N74LS163N
N74LS164N
NT74LSITON
N74LS173N
N74LS 174N
N74LS178N
N74LS1BIN
N74LS190N
N74LS19tN
NT4LS192N
N74LS193N
N74LS194N
N74LS195AN
N74L5196N
N74LS197N
N74LS240N
N74LS24IN
N74L5242N
N74LS743N
N74L5244N
N74LSZSIN

N74LS263N
N74LS257N
N74LS258N
N74L5260N
N74LS261N
N74LS266N
N74LS273N
N74L52BIN
N74LS290N
N74LS293N
N74L5298N
N74L§324N
N74L5365N
N74L5366N
N74LS367N
N74LS368N
N74LS373N
N74LS374N
N74LS375N
N74L5378N
N74LS386N
N74LS390N
N74LS393N
N74LS395N
N74L5490N
N74LS670N

LINEAR INTEGRATED CIRCUITS

cAalon 92
CA3018 75
CA3020

CA30284

CA3046

CAa3048

CA3080€

CA30BIE

CA3130€

CA3140E

CA3189€
LM301AN

LM308N

LM3TBN

LM319N

LM324N

LM339n

LM381N

LM381AN

LMI82

NE592K
RC4136
T84 1205
TCA580
TCAT730
TCAT740
TDA1008
TOA1022
TDA1028
TDA1029
TOA10348
TDA2581
TDA2640
TLOBICP
TLOB4CN
UA709CT
UAT09CN
UATIOCN
UA71ICN
uA741CT
UATAICN
UAT4TCN

UA748CN
NC1458N

NMC1436N
NES31
NES36T
NES540
NESEEN
NES56N
NESBON
NESEIN
NESE2N
NES6SN
NESB6N
NES6TN
NES7ON
NES7IN

UAT723CN
UA7805CU
UA7812CU
UA7815CU
UA7905CU
UATI12CU
UAT7915CU
UA78LOSCS
UATBLO6CS
UATBL12CS
UATBLI5CS

Volitage Regulators
LM309DA (K} 108

OPTO ELECTRONICS

Light Emitting Diodes, Individual

125" Bmm)  fled 14
Green 17
Yaltow 19

Panel Mounting Clip to suit. 3

Fled 15

Green 17

Yellow 19

Panet Mounting Chip to suit. 5

{5mm}

3" {7.6mm) C. Anode R.H. Decimal P1.
Red 160
C. Anode R.H. Decimal Pt.
Green 199
C. Cathode R H. Decimal
Pt. Red, Low current drain 160

67 115.2mm) C. Anode L.H Decimal
Pt. fled
€. Anode L. Decimal
Pr. Green 230
C. Cathode L.H
Decimal Pt. Red 230
Photoresistors
ORP12
QRP61
Phototransistors
ocPTY
BPX25
BPX29
Photocoupler
FCDB20

Light Emitting Dicdes — 7 Segment Display

Order Code SWITCHES

SPOT
SPOT
SPOT
SPDT
SPRT Bias
DPDT
OPOT
DPOT
OPOT
DPDT  Bias

cavs4
€Qaves
cQv97
LED3 Chp

cavaaa
cQaved
cavs
LEDS Clip

Cloft

ClOft

Miniature Push — C & K
XAN3061 L2
XAN3051 N .
Slide ~ Switchcraft

oPOT Standard Actuator
DPOT

XAN3074

XANE620

Push To Make, Momentary
sp Push To Break, Mcmentary

Miniature Toggle — Honeywel)

2A/250v AC. 5A/28V D.C

Double Blas To Centre
Singte Bias To Centre

Double Bias To Centre
Single 8ias To Centre

0.5A/250V A.C., tA/28V D.C.

Slot Actuator, Voltage Change. Marked 110/240

Order Code

sSwgalon
SWBA1021
SW8A1041
SW8A1051
SWBA1061
SWBA2011
SWB8A2021
SWBA2041
SW 8A2051
SW BA2061

Sw 8531
SW 8533

SW 46206
Sw 46206F

XAN6520 SEMICONDUCTORS

Diodes

1NB27 193
N914

IN916

IN40DY

IN4DO2

IN4DO3

IN4QO4

tN400S

XANB6E40

ORP12
DRPE1

IN4006
IN40OT
IN4148
IN5402
IN5404
3AX13
BAY38
BB1064|

BB110G
8Y127
8Y206
B8YX10
0A47
0AZ0
0Ag}
0A200

0A202

Microwave
BAWISD

CLB960
cxXvuic

Zener Diodes
400mW Cav7-C33
BZYB8/BZX79 + Voltage

1.3W C7v5C75
BZX61 + Voltage

FCDB20

SEMICONDUCTORS

Order Code
BY179
BY164

Rectifier Bridges
14 400V S.1.L
1.4A 60V S.1.L.
1.54 100V D.) L
1.54 400V D.I.L
1.54 100V

1.5A 400V

2A 100V

2A 400V

B6A 100V

BA 400V

104 100V

104 400V

15A 100V

15A 400V

30A 100V

304 400V

S.CR.s
4A 400V

124 400V TIC1260

Triacs

104 500V 124
15A S00V 177
23A 500V 492

BT135:500
BT139-500
BTW41-500

COMMUNICATIONS INTEGRATED
CIRCUITS — PLESSEY

SL360C 242 | SL641C 384
SL362C 302 | 5L8S0C 865
SL610 230 | SLESIC 786
SL611C 230 | SLE52C 329
SL612C 230 | SL680C 230
SL613C 384 | 5L701C

MAINS TRANSFORMERS

Secondaries may be connectad in series or
parallel to give wide voitage range

Primaries 0220, 240V

6VA - Clamp Type Construction

Approx. 18% Regulation. F.C. 54, H36, W35
0-8.5V, 04.5V Secondartes 220
0-8V, 06V

012V, 0-12v

015V, 0-15V

0-20v.0-20v

20VA — Clamp Type Construction
Approx, 18% Regulation F.C. 70, H48, W46

0-4.5V, 0-4.5V Secondaries 335
06V, 08V

012V, 0-12v

015V, 0-15v

0175V, 0-17.5v

0-20v, 0-20v

55VA — Clamp Type Construction
Approx. 10% Regulation F.C. 92, M64, W57

06V, 0-6V Secondaries 5410
012V, 0-12v
015V, 0-15V
0-20v, 020V
G-30v, 0-30V

100VA - Frame Type Construction

Approx. 6% Reguistion H87, W74, D64

0-25V, 0-25V Secondaries
0-40V, 040V

Trans6VA 45
60

Trans 20VA 45

Trans 55VA 60
120

Trans 100VA 250

Tran:
2N929
2N1893
2N2218A
MN2222
2N2369
2N2369A
2N2646
2N2894
2N2895
2N2904
2N2904A
120 2N2905
150 2N2905A
200 2N2906
2N2907
2N2907A
2n2918
2N2976G
2N3053
60 2N3054
120
150 2N3085
175 2N3055
200 Full 158
2N3340
23442
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3708
2N3773
N3819
2N3820
2N3866
2N3903

Order Code

150
200
300

SL620C 347
SL621C 347
sLe22¢C B854
SL623C 629
SL624C 2
SL830C 218
SL640C 384

SL1610C
sL1611C
SL1612C
SL1613C

sSL1621C

|stieac 251
SL1625C 225
sUi626C 250

| SL1630C 166

SL1620C ’susaoc 193 |

SL1641C 193 |

170 | SP8629

890 | SP86308
SPBES5B
SPBE57B
$PB6598
SPB660OB

SL1680C
SL6600C
SL6640C 401
SL66SOC 378
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5P8630

$P87608
SPE7908
$P87948

2N3904
2N3905
2N3906
2N3962
2N4347
2N4401
2N4403
2N4418

BC478

ZTX109C




POWERTRAN

PS14002 STUDIO MODEL

cabinet size 17.2" x 17.2"* x 6.7"

»

COMPLETE KIT ONLY £196.90 + VAT

FOR ELECTRONIC KITS OF DISTINCTION

200+ 200 watt AMPLIFIER

As featured in Electronics Today International

400W rms continuous — 800W peak!
0.03% THD at FULL power!
PLUS all the following features too!

% Each channel totally independent with its own stabilised power supply driven by custom designed

. TOROIDAL transformers!

‘% Inherent reliability — monster heat sinks for cool running at the hottest venues — electronic open and
short circuit protection!

* Ultra‘low feedback {an incredible low 14dB overall!), super high slewing rate (20V/us), 200W rms

continuous to 4 ohm from EACH channel, input sensitivity 0.7 75V (0dB).

Professional quality components, sturdy 19" rack mounting chassis complete with sleeve and feet

for free standing work t00.

* Easy to build — plenty of working space with ready access to all components, minimal wiring,

READ THE REVIEW 1
IN SOUND INTERNATIONAL DEC. ‘78 &

T20 + 20 20W STEREO AMPLIFIER £33.10 + VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
boar_d and of(ers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

POWERTRAN SFMT TUNER £35.90 + VAT

This is a simple tow cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popular
amplifiers or any other high quality audio equipment. A phase-locked-loop is used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel}. This unit matches well with the T20 + 20
and T30 + 30 amplifiers.

WWII TUNER £47.70 + VAT

This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and T30 + 30 amplitiers and the cabinet size. front panel format
and electrical characteristics make this tuner compatible with either. Facilities included are
pre-aligned front-end module, switchable afc, adjustable switchable muting, LED tuning
indication and both continuous and push-button channel selection {adjustable by controls on
the front panel).

extensive instruction suitable for both experience constructors and newcomers o electronics.

* Value for money — quality and performance comparable with ready-built amplifiers costing over
£600!

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W ampilifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and constructior?
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple 1o
construct and adjust without special instruments. Features include an excellent a.m. rejection,
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for “’birdy”* suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT

This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

. m

I @

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page-are supplied with fulfy finished metalwork, ready assembled high quality teak veneer

cabinet, cables, nuts, bolts, etc., and full instructions — in fact everything!

All of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own

cabinets or metalwork. Prices are given in our FREE CATALOGUE.

PRICE STABILITY. Order with confidence. Irrespective of any price changes.
We will honour all prices in this advertisement until July 31st, 1979, if the June,
1979 issue is mentioned with your order. Errors and VAT rate changes
excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.

U.K. ORDERS.Subject 10 12%2 % surcharge tor VAT {i.e. add % to the price).No
charge is made for carriage. "or at current rate if changed.

SECURICOR DELIVERY: For this optional service {U.K. mainland only) add:
£2.50 (VAT inclusive) per kit.

SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales
Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday-Thursday.

our cATALOGUE Is FREE! wriTe or PHONE NOW!

POWERTRAN ELEGTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

ANDOVER
(STD 0264) 64455
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XY AND Z SCOPE

Succeeding the earlier Scopex
4D10A range, the 4D10B boasts
full XY operation and Z
modulation.

The 4D10B retains the high
accuracy (*3%) and 10MHz
bandwidth of the previous
range. New features are made
possible by the latest CMOS
integrated circuit technology.

In the XY mode channel A is
switched into the horizontal
deflection system giving fully
matched sensitivities for both X
and Y axes over the entire 10mV
to 50 V per cm range. When
used in the conventional YT
mode, the vertical amplifiers
are complemented by a fully
triggered 16 range timebase of
1u$S to 100mS per cm.

The Scopex single trigger
control is retained. The XY
mode is easily selected on just

one position of the timebase

switch.

VAT from Scopex Sales, Pix-
more Avenue, Letchworth,

The 4D10B is about £188 + Hertfordshire SG6 1JJ.

OOPS

We have to hdmit that the
component numbering on the
overlay for the Guitar Effects
Unit (April ETI) was less than
perfect. R7 should read R8, R8
should read R9, and so on up to
R14, which should read R7. The
PCB foil pattern on page 111
has been printed reversed.

In the May edition Double
Die project, you may have
noticed that the circuit diagram
does not correspond with the
component overlay. In fact,
both the circuit diagram and
the PCB layout given work. We
mixed up two versions of the
same circuit and printed the
circuit diagram of one and the
component overlay of the
other. Sorry for any incon-
venience caused.

BATTLESTAR
GALACTICA

Cylons, daggits, tylium and
Ovions — these are the things
of which Battlestar Galactica is
made. You want a translation?
Referring to my interstellar
dictionary — well, basically the
Cylons are the sub-human bad-
dies; tin men who take their
orders from a lizard in a high
chair. A daggit is a dog-like
creature which is the cause of
the boy meets girl bit of the
action (every film should have
one). Tylium is mined on the
planet Carillon by insect-like
creatures called Ovions, which
are slightly more sinister than
they seem. The Battlestar
Galactica itself is an enormous
star ship that makes the USS

Enterprise look like a Sputnik.

The film opens amidst the
closing stages of peace treaty
negotiations between the
twelve colonies of mankind and
the Cylons. However, it isn’t
long before war is back in style
again.

it’s impossible to review this
sort of film without making
comparisons with Star Wars.
Battlestar Galactica’s special
effects don’t quite come up to
the immaculate standard of
Star Wars, but Sensurround
can make up for a lot. The
rather weak storyline ends in
the middle, leaving the way
clear for a sequel. However, it’s
worth seeing, if only as an
exercise in special effects
miracles.
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VIR PALs

The new Sony BVH-1100PS
VTR which operates on both
PAL and SECAM, has been de-
veloped from the BVH-1000
production recorder. The new

VTR features optional dynamic
tracking, giving broadcast
quality replay over a speed
range of one fifth normal speed
in reverse through still frame, to
twice play speed forward. Also
featured are insert and assemble
editing between two recorders
with edit point trimming and
memory, confidence video
replay and an optional fourth
audio track. The portable ver-
sion, the BVH-500PS, has a new
colour playback adaptor for
field monitoring.

The new BVU-50 high-band
U-matic recorder, weighing
only 5.6 kg, is a record only
VTR, but with a confidence
replay head checking the pre-
sence of a recording on the
tape. Available in PAL and
SECAM versions, the BVU-50 is
compatible with other Sony
Broadcast high-band U-matics,
the recording format offering
two programme audio tracks
plus a time code track. Import-
ant operating parameters are
monitored by an alarm system,
with operator visual and aud-

ible alarms. The recorder incor-
porates back space editing,

with editing transitions
occuring in the vertical inter-
val. Further details of these new
VTRs, which will be shown at

the eleventh television sym-
posium in Montreus, Switzer-
land (27 May to 1 June), from
Sony Broadcast Ltd, City Wall
House, Basing View, Basings-
toke, Hampshire RG21 2LA.

COUNTED OUT

Semtor Electronics are intro-
ducing a new counter for ban-
doliered components.

The machine, which has a
forward and reverse counting
facility, has an LCD readout.
Bandolier widths from 45 to
115mm can be accommodated,
and the battery/mains machine
comes complete with a mains
adaptor and battery charger
unit.

The unit counts by detecting
component leads. Almost any
type of bandoliered com-
ponents may be used e.g. res-
istors, capacitors, rectifiers, etc.

Technical data and details of
demonstrations are available
from Semtor Electronics Ltd.,
Miton House, 6 High Street,
Yiewsley, West Drayton,
Middlesex.

W oY vuad Wk e
TV BUILDING BRICKS

A series of kits from Digivision
represent a totally new modular
CRT electronic system. The five
plug-in modules enable a de-
signer with little experience of
TV circuitry to produce & de-
sign for a data display system.
Visionpak comprises the
main interface unit, the
horizontal scanning module,
connected to the line output
transformer module, which
produces the auxiliary voltages

required by the system. This
module is connected to the ver-
tical time base module.

A video amplifier module is
mounted with the CRT base
connector on a small PCB,
while the scanning yoke
assembly is fitted to the neck of
the CRT. The scanning yoke
assembly will fit most 20mm
CRTs in the 7 to 14 inch size
range. For further details of
Visionpak contact Digivision
Ltd, 82 Cannock Road,
Leicester LE4 7HR.

SITTING
COMFORTABLY

Is the seat in your motor a bit
lumpy, or a bit too high. Maybe
the seat back isn’t quite right.
Your troubles could be over,
with the new experimental,
computerised, push-button seat
adjustment system from Natio-
nal Semiconductors and
RECARO, the custom seat
specialists.

The system uses National
Semiconductor’'s low power
COP410L four bit mictocon-
troller chip, containing all sys-
tem timing, internal logic, 4096
bits of ROM for program
storage, 128 bits of RAM for
user programmable data
storage and 19 lines to incom-
ing and outgoing information.

The system will be fitted to
the RECARO ‘C’ seat, the
ultimate in car seat design,
adaptable to the particular
physique of each driver. The
driver can adjust the seat for
eight different positions — up/
down, forward/backward tilt,
seat forward/backward and
seatback tilt. As if that wasn’t
enough two additional memory
keys are provided on the key-
board to allow the positions of
two different drivers to be
stored. )

The system is jointly deve-
loped by RECARO and Natio-
nal Semiconductor (UK) Ltd,
301 Harpur Centre, Horne Lane,
Bedford.
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Measure Resistance to 0.0111 ...
At a Price that has no resistance at all

cuLLy GuaranTeen i ELENCO g pre -
FOR 2 YEARS e LB
' 20

. Ll .'\A:':..W-\. 2 F £

‘METAL CASE

‘EX STOCK DEL/VERY (Subject to availability)

THE ULTIMATE IN PERFORMANCE - MEASURES RESISTANCE TO 0.01 OHMS,VOLTAGE
TO 100 MICROVOLTS, CURRENT TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES SPECIFICATIONS:
e 3% digits 0.56" high LED for easy reading DC Voits Range 200mV, 2V, 20V, 200V, 1000V
. Accuracy 1% + 1 digit, Resolution .1mV
4 100“ V: 1 M A: 0.01%2 resolution Overload protection 1,000 voits max
e High input impedance 10 Megohm AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to SKHz)
. . . .. . A 15% t 2 digits, Resolution .1mV
e High accuracy achieved with precision resistors, s p,:"mion o Y
not unstable trimpots DC Current Range 2mA, 20mA, 200mA, 2amp.
Accuracy 1% + 1 digit, Resolution 1 Microamp
[ ]
Input overload protected to 1000V (except Overload protaction -- 2 amp fuse and diodes
200mV scale to 600V) AC Current Range 2mA, 20mA, 200mA, 2 amp
e Auto zeroing, autopolarity Accuracy 1.5% + 2 digits, Resolution 1 Microamp
. . . Overioad protection — 2 amp fuse and diodes
e Mains (Wlth adaptors not Supplled) or battery Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
operation-built-in charging circuitry for NiCads Accuracy 1% £ 1 digit, Resolution .01 ohms
A1 . Environmental Temp coefficient 0 to 30 C + .025% C
¢ Oyerrange indication ) o ) Operating Temp 0° to 50° C Storage ~ 20° to 60° C
e Hi Low power ohms, Lo for resistors in circuit, General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied)
: 2 4C size batteries (not supplied)
1
Hi for diodes Size 8% x 5% x 2%  Waight 2% Ibs.

At £65, M1200B is the best buy among DMM’s currently available. Its 0.01 ohms resolution allows you to detect shorted wind-
ings in coils, transformers or motors. It is also useful in checking low contact resistance in switches, relays or connectors. Poor
solder connections can also be spotted. The low power ohms function permits accurate measurements of in circuit resistance
without forward biasing semiconductor junctions.

Y ou have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours.

—-------- ----------ﬂ

Also available from retail shops: . . ETI6
P ! To: Maclin-Zand Electronics Ltd

Audio Electronics,301 Edgware Rd,London W2 ] 1st FI Unit 10. East Block

2 & | Aero Services, 85 Tottenham Court Road ] 358 Mgz;’t F"‘|Ieasat'1t a:.ondO:n WC1X OAP :

London W.1 ] ! "

*AGENTS WANTED i Please send me_________ DMM M12008
Sole UK Distributor : @ £62.64 inc. p & p + VAT (overseas £60). 1

ME] Maclin-Zand Electronics Ltd " I enclose cheque/P.O./Bank Draft for£ _____ |
38 Mount Pleasant,London WC1XOAP ] Name |
Tel.01-837 1165 or Hemel Hempstead ] (BLOCK |
(0442) 832 966 ) Address Lertens §
Telex. 8953684 MACLIN G ] PLEASE)

©N Zand e G oo G o G G G G G G G G G Gn G G
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AC107w 28 | BC168C 12| 8F177% 24 | MPSASE 25| TIS44 48| IN2218Aw A
AC117w 3s | BC169C 14 BF178% 28 [ MpsaT0 34] TIS45 45| 2N22719A% 22
ARD ROAD A FORD ~ n » AC125w 20 | BC170 18| BF179w 30 [ MPSU02 ss ] TIS46 45| 2N2220A 23
ACY26% 20 }.BC17 11§ BF180% 38 | MPSUOS s0{ NS47 $0| 2N2221A%x 23
A ORDER A g 0 AC127% 20 | 8C172 11| BF1B1w 38 | MPSU06 58| TIS48 80| 2N2222A% 20
e AC128% 20 | BC177% 18] BF1824 384 MPSUS2 65| TIS49 50 | 2N2303% 45
. D atford 40588 AC141# 24| BC178% 17| 8F183w 30 | MPSUS5 56 | TIS50 47| 2N2368% 20
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORD AC141K# 38 { BC170w 18| BF 1844 3g[MPSUSE 0| TIS74 47]2N2369A% 18
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ |1C142¢ £ gggg . BETSY iE gg;’a‘f" s (R0 = gz;jgg: =
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | ,c754 20 | BC184 o ari96 12 |0C25+ 170| Zrx107 12 | 2N2646% re
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY JACi87# 20 | 8C182L 10| BF197 14 JOC26+ 170| ZTX108 12| 2N2784 55
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10. OVERSEAS ORDERS |AC188+ 20 Bc:git 10§ gr198 18 | 0C28# 150§ ZTX109 14§ 2N2904% 22
POSTAGE AT COST. AIR/SURFACE. ﬁ:;z 3 | 6cissw ;g 3:5?,3, ;: %gg: :;g mﬂxzag)g g ;:gggg? g
SEND 50p (+ 25p P&P) FOR OUR CATALOGUE. ACY19% 40 | 8C187# 28| gr224a 18 | OC36% 130 ZTX301 16| 2N2907# 20
* Export orders no VAT, %o U.K. Customers only. Unisss stated otherwise, all | ACY20w ap | BC212 9} gr2448 30| 0Ca1% 48| ZTx302 20| 2N2907A% 22
VAT  rices e exciueive of VAT. Plesse add 8% to devices merked #. To the rest sdd [ACY21w 36 A 19] r2s6x %0 0Cez% - 09 | n29266 10
12%%. ACY22% 40 BF257# 30
We stock thousands more items. It pays o visit ua. We sre situsted behind Watford Foothell Ground. | ACY28+ 40 | BC213L 11| gF258a 30 | OCadw 31| ZTX311 17] 2N3053% 2
Nearest L pround/BR $ High Street. Open Mondsy 1o Saturdey. Ampie Free Car :cczii‘h bl %g::'( ‘: BF 259% 0 gg:g: : X3 ?o ;:ggz«;: :
i aveitebie. * 3 BF336 35 X3
e ; ACrass 39 |BC218L 104 B304 27 Jocion 28] 7x326  ao| w3108 32
POLYESTER CAPACITORS: Axial lead type. (Values are in uF). AD149 70 | 8C3078 4] Breas o locnw 28 0G4 20] 2N3442% 140
400V: 0.001, 0-0015, 0-0022, 0-0033, 0-0047, 0-0068, 0-01, 0-015, 8p;  0-018 10p;  0-022.§ sp514 a2 | BC308 13 | grsos 38 | OC72% as| ZTX500 15 2N3563 20
0033, 31p;  0-047,006814p; 01, 17p;  0-15.0-22, 24p;  0-33.0-4742p; 0-6848p. {,p1620 a2 |8c3z7 18| arnag 28| 0C7an s ZTxs01 18] IN3614 289
180v: 0039, 0-15.0-22 11p;  0-33,0-4718p;  0-68.1.022p;  1-529; 2-232p.  4.748p. xF106 o |8C328 184 Brio 38| oC75% 28l zrxs02 19] IN3615% 288
DUBILIER: 1000V; 0.01, 0-015 20p; _ 0-022 22p; _ 0-047 26p;  0-138p; _ 0-47 48p. AF114% ©o gg:ﬁt‘z : BFR41 28 | OCTE% 3] Z1x503 154 2N3663+ 28
POLYESTER RADIAL LEAD {Values in u F). 250V: FEED THROUGH AF115% ©. * BFR79 28| oc77% 6] ZTx504 25| 2N3702 1
om,0015.0022.0-027u;ooss,oon,ggss.m 7p: 0-1511p; 0-22.0-33 | cAPACITORS :;”g: 0. %g;z :: :E:g? ;: 8&;;’;, : gg;‘) ;: %:3333 ::
13p; 0-47 17p; 0-68 19p; 1-0 22p; 1-5 30p; 2- y 1000pF /360V 40
2 1 2 u_ . pf[2s 58 4 aF 118w &8 |BC547 12 { grRoa 108 | 0CB20% 50| 40250 85 2N3705 1"
ELECTROLYTIC CAPACITORS: Axia! iead type (Values ar in uF). 500V: 10 40p; 47 68p; 260V: 100 | AF 1214 as |BC548 12 | arx29w 28 | 0c83# as) 40251% 97| 2N3706 1
O8p; 83V:0.47,1.0,1.5,2.2,3.3,4.7, 6.8, 8, 10, 15, 22, 8p; 47. 32, 11p; 63, 100, 27p; SOV; 50. 100, | AF124% 85 |BCS49C 13§ grxB1w as | 0CBax as] 40311% 60| 2N3707 1"
220. 28p; 470, 32p 1000, 50p; 40V: 22, 33, 8p; 100, 12p; 2200, 3300, 68p; 4700. 88p; 38V: 10, 33, LAF 1254 38 | BCS57 13 Parxsan 28 | OC122# 75] 40313 128} 2N3708 11
7p; 330, 470, 32p; 1000, S0p; 25V: 10, 22, 47. 6p; B0, 100, 160, 8p; 220. 250, 13p; 470, 640, 28p: | AF126% 50 | BC558 18 | arxgse 28] 0C123% 78| 40315% 851 2N3709 1"
1000, 27p; 1500, 30p; 2200, 48p; 3300, 62p; 4700 68p; 18V: 10. 47 68, Tp; 100, 125, Bp; 220. 330, | AF 127w 35| 8C559 20 | grxg6s 28]0C139+ 110} 40316% 85] 2N3710 18
14p; 470, 18p; 1000, 1500. 20p; 2200, 34p; 10V: 100 40, 12p; 1000, 14p. 1394 38 | BCY30w 57 | aFxa7e 28] 0C140% 110} 40317# 82§ 2N3711 12
TAG-END TYPE: 70V: 2000, B8p; 4700, 13Bp; 50V: 10,000, 258p; 40V: 2500, 88p; 3300, 4700. 70p; { AF178% 70 |BCY34w 75 { gExase 2sfociata  q10{ 40319+ 71| 2N3771% 275
15,000 480p. 25V: 4700 & 000 48p; 40V: 2000 + 2000 95p. 180 70 ggig: 80 | gry1ge 50 0C|7?g 881 40320« 56] 2N3772% 195
— —— = AF186% 50 78 | BFY50% 20| 0C171 75| 40323x 80§ 2N3773% 288
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) oFTO AF239% a2 |BCYa2s a8 prysiw 20 | 0c200 854 40324% 85] 2N3819 22
38V: 0.1,F. 0-22, 0-33, 0-47, 0-68. | Carbon Track, WW Log & "W Linear | ELECTRONICS # AFZ1Y 128 | BCY43« 78 | grys 0C203% 85} 40326% 52| 2N3820 as
1.0,2.24F. 33, 4.7, 6.8, 28V: 1-5, 10. | values 5000 1KQ & 2KQ (in. only) single | LED3 pius Clips BCYS8 %0 2+ %0
£ % - asv26e 40 > BFYS3% 28 | 0C204% 8s | 40327% 62§ 2N3823% 6
20V: 1.5. 16V: 104F 13p oach gang 27p | TIL209 Red 13p BOY50
. g ASY27#% 45 * 90 | grys5e 48 | SUES039% 5| 40347« 80} 2N3824w 70
18V: 15, 22 28p. 47, 100, 220 40p. KQ-2MQ single gang 27p | TL211Gm BCYT0m
2 ; ; 1L212 Yell % 15 | grygaw 40 | TIP29 43 ] 40348« 105{ 2N386Ew 90
10V: 15, 22, 33, 20p; 100 36p. 5K0-2M single gong D/P swich  88p | TL2)2 Veligw o5 [BCY7 1w 20 | gry71a 20 | TIP29A as| 40360« 43| 2n3903 20
‘N:47J.88,|00:w; 3V: 100 20p. 5KQ-2MQ dual gang stereo 78p 27 Amber  Green o0 gg;gt g BRY 30w 39 | TIP29B 56 | 403614 48] 2N3904 18
AP \ * n 3624 905
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Yellow 1 ‘: LR 158 ggg: ;: n;ggc :g M' :: %:ggoe :;
100v: 0-001, 0002, 0005, O-01uF Bp | 0-25W log and linear values 60mm Spare Clips BD115w
0.015, 0-02. 0.04 : " » 62 | BSX29% 43 | TIP30A 50 | 40407% sof 2n4037¢ B2
) ,0-04.0-05, 0-0564F 7p | 5K(-500KQ single gang 70p | L5400 285p BD121# 7 a
0.14F. 028p. BOV:0.474F  12p OCPT1 1209 12 BSX78% 5 | TIP308 o4 | 40408+ 70| 2N40414 80
bl Biagidds 10K0-500K0 dual gang 80p | (ope1 12 | 80123 98 [ BSY95a» 18] TIP30C o5 | 404114  296] 2N4058% 17
CERAMIC CAPACITORS Self Stick Gradusted Bezels 22p | (E007 o [BD124% 118 | BU10Se 140 | TIP31s 50| 40412« 65] 2N4061 17
Range: 0-5pF 10 10.000pF 3p - 5 =1 IN5777 12 | BO131w 45 | BU205 « 190 | TIP31Aw 82 | 40467% 954 2N4062 17
0-015uF, 0-0224F, 0-033,4F 4p | PRESET POTENTIOMETERS 3 Sogment Displs 12 | BD132# 45 | BU208 228 | TIP31Bw 58 | 40594w 90 2N4064s 120
0.047uF 4p; 0.1uF op (A)‘,LWSO(:—ISMO Miniature Vertical . T1L307 o78p BC113 20 gg:gg: g 242; |:2 E:glzm :: :gggg: ..5 ;::ggg ‘4‘:
: ke y orizontal p o BC114 1 1134 *
SILVER MICA (Vatoos In pF) 3.3, 47, | 0-25W 1000—3-3M0 horiz. larger 10p | 1313 3, G0 :g:: BC115 e |B0136% 37 | ess67 s | P32 s8] 40636x  125|2Ne286 20
6-8. 10, 12, 18, 22, 33. 47, 50, 68, 75. | 0-25W 2000—4-7MQ Vert. 108 | 111327 57 CA 11 BC116 19 | BD137% 3¢ | MDBOOIw 188 | TIP32B# 70 | 40673« 88| 2N4289 20
82,85, 100, 120, 150, 220 9p each - - nLazzls"ccn: BC117 20| 80138% 50 | ME1120 25| TIP32cH 75 | 2N697% 28| 2N485! .5
250, 270. 300, 330, 360. 390, RESISTORS — Ene make 5% Carbon | p704 37 CC  e9p | 8C118 19 | BD139# 40 | ME4102 10| P33 80 | 2N698w 48| 2N49224 55
470, 600, 800. B20 18p each | Miniature High Stability, Low noise " BC119% 28 | BD140» 38 | MEBOD2 10 | TIP33A% 85 | 2N699w 54| 2N5135 42
1000, 1200, 1800, 2000 20p each gt;g; oA ‘:;: 134 Jo [BDV42« 88| mus00s 90 |TIP33Ba 100 | 2N706Ax 18] 2N5136 a2
— RANGE VAL 1-99 100+ - 8C135 BD144» 198 | MJa91a 160 | TIP33Cw 108 | 2N707# 50| 2N5138 20
POLYSTYRENE CAPACITORS: WW 22047M €24 1.8p 1p | aeoel . 13%® aci3s 0 |B01a5e 188 I Mi20s5e e TIP3as 85 | 2N708% 19 N5177 24
10pF 10 1nF8p;  1.5nF1047nF 100 | ww 22047M E12  2p 1. A z;g: 8C137 20 |[BD181% 125 | MJE340 B4 | TIP34Aw 85 | 2N914# 32{ 2N5179%« B0
MINIATURE TYPE TRIMMERS W 2.20-10M  E12 5p 4p < " A BC 140w 28 | BD205» 110 | MUE370% 58 | TIP34Bw 110 | 2N916% 27§ 2N5180w 20
2.5-6pF; 3-10pF; 10-40pF 22p, | 2%Metal Fim 100-1MQ  6p  4p IL 32 Infra-Red 68p | gcq4ow 25 | BD378# 68 | MJE371% 80 [TIP34Cy 110 | 2N918w 40} 2N5191% 70
6 25pF. 5 45pF; 60pF; 88pF; 30p! | 1%0.5W10-1M €24 10p  8p tggg'g”.'lﬂ" :;‘v BC143% 25 | 80434 4z | mjes2o« 5| TIP3ss 179 | 2n920% 51| 2N5305« 40
e 100+ price applies 10 Resistors of each 9l Sp | 8C147 7 | BDS17% 65 | MJES21% T4 |TIP35A 185 | 2N930» 18| 2N5457 32
COMPRESSION TRIMMERS type not mixed values OPrTO BC1478 10 | BD695A% 65 | MUE2955+ 98 [ TIPISBw 196 | 2N1131s  22] 2N5458 32
3-40pF; 10-80pF; 26-190pF 30p ISOLATORS 8C148 7 | B0696as @8 | MUE30S5s 70| TIP3SCa 220 | 2N1132%  22{.2N5459 32
100-500pF 48p; 1250pF 855 | THEAMISTORS: VA1034. 1039, 'TLIZ:”/Z m BC1488 10 gg::; ﬁg MPF102 68 | TIP364 210 zmgoaa so| 2n5485 32
1 1040, 1055, 1056, 1058, 1 1067, BC148C 10 * MPF103 3s|mP3eas 220} 2N1304»  BO| 2NS777T4 48
O B on g | IBat0es e R W MR RHE Sleer el Gwes o imem mihes
; P TiLH7 110p | BC149C 10 gg}ris;: 1: MPF 105 36| TIP36C 286 | 2N1306% 36| 2N6109 50
BC153 27 MPF 106 50 | TIP41A @3 | 2N1307« 50§ 250234% 5O
gggdxious VARIABA.E(;:;?E!I&IE DIODES |+BRIDGE INTERSIL | &cios 27 [BF1s4x 26 | MPF107 80| TIP41Bw 73 | 2N1308% 48 3N128» 112
-
100/300pF  140p  motion Orive  325p | aattg 18 |RECTIFIERS|  Evaleson &:g; 19 |eriso = mgggg‘ 30 }':';:g‘s‘: : g::g;g: = INt4ow 112
< orive T2 001208/176) 288w [IAMZIS S 18 Jplastc case)] (b i 8C158 11 [BF161 0 | MPSAOE 28 [TIP20554 €3 | 2N1671Bw 215 | Metched
4511/DAF  118px . .withsiow | 8Y100 24 |1a/50v 20 D 26033p 160w a2 |BF167 30 | mpsa1z 42 |TIP3055+ 60 | 2N2160% 350 { Pur
Dinl Drive 4183 gggg‘s‘;'mo 13535" :;gg :2; 1A7100v 22 ) LED 2193 BC167A 11 | BF173# 25 | MPSASS 26 § 1143 34 §IN22172 48 l20pm
:15: A/200V [ ——
6.1/3610  850ps 35 500F | 178pw | CRO3I 148 |iaraegy 19| LINEAR I1Cs [1D130s  as2 | NESG6s 180 TTL Ja® 462 w4175  @ijaz 98 [176 110
(O)r;‘massdr:m 30p* 100, 150pF 218pw | OA9 75 |1a/600v 3 §702 ! 75 | LF356w 98 | NES67Va 170 7483 72 7::;? 75147 [~ :g:l, ::
wigsg g:v L 3x310pF  486p | 0A47 12 |oa/s0v 35]709C8pn 36 | LM30OHs 170 :ES;(')\' 378 1_']';!:0”) 3 7484 [ ;“80 1: 48 1;8 s 298
pF P 003x25pF 430p | 0A70 12 {7a/100v  as|710% 87 | (M301APY 30 nii«zl’ozz ::g 40003 ;:gg 10874180 1:5 4? 20§10 o
T 3 | 0479 18 [2a/200v  4s 72314 0n 4B |M 10 -2 31 5
DENCO COILS _; 1 0A81 15 |2a/400v 83| 733+ o | tmM311e 120 § RC4136D 120 |7402 1417489  210,74182  88)54 28 | 192 130
‘DP’ VALVE TYPE RECSchokes 910 [ 0aBS 18 |2a/600v  es[741%8pin 18 (M318He 206 SAD1024A% 1450 | 7403 14 17400  33]74184 138455 30193 130
Range 15 B.YRW  RICT%mM) 080 | 0ago 7 l4a/ioov  72}747Cw14pn 70 | IM3iBSe 196 | 503025 200 7404 147491 7574185 13§63 180 | 194 188
sep 0 a5 | 0A91 7 |aar200v 75 748Cw8pn 36 | LM324A os | SN76003N 170 [ 7405 18 [7492 3g|74188 278573 195 138
67BY.R 750 ieyig/1 P [ 0Ag95 8 |4a/a00v  79]75380en 180 | LtM327# 128 | SN76013 140 | 7406 3817493 3274190 %6 }74 41 1196 100
1-5 Green ozp IFT18/1.6 990 1 650000 9 |sa7s00v 1081810 168 | LM339» 70 | SN76018« 148 | 7407 38 | 7494 7874192  98}75 as {197 140
e avRW 83 IFT18/465 1088 | 00300 g |anigoov 190! AY-1-0212 580 | (M348 9o | SN76023 140 | 7408 17]7495 e5]|74193 98|76 a0 | 221 "
BIA Valve Hoider Jroct 86p | g4 4 |enroody ‘29[ AY11313a 660 |iM349« 128 | SN76OIIN 176 {7409 1747495 §7(74194 98170 40 |240 238
28p MWSFR 82p | ya16 5 [onro  7e|AY-1-1320 315 | M3zee 376 | SN78115N 218 | 7410 1517497 189 |74195  ssle3 115 | 241 232
MW/LWSFR_ 103 | |Nac01/248 | aar | AY-15050 180 | LM380 90 | SN76131w 110 | 7411 20174100 119 |74196  93}85 118 | 242 232
RF CHOKES IN4OO3% 8 vauo. 56| AY-1-5051 145 | LM3BIN 1as | SN76227N 146 [7412 1774104 ¢2]74197 #0]86 43 | 243 232
1uH. 4.7 10.22. 33. 47. 100. 200. 470 IN40O4/5% 8 |ymigsolL 4ol AY-1-6721/6 196 | LM382 122 | SN76477% 226 §7413 30 [74105 6274198 150|90 38 | 245 270
760, 1mH. 2.5. 5. 10 38p eech IN40OG /7% 7 AY.385004 300 | LM1458# 50 | sn7eesox 907414 81174107 29 [74279 119{91 104 | 247 190
43mH. 100 50p sach IN4148 & AY-51224A% 260 | LM3900+ 00 | TAASSO 80 |7416  30]74109 sa }74283 17392 89 | 248 190
- patt 1544 20 |ZENERS AY-51230% 480 | LM390SNa 70 | TAA621AX1 228 | 7417  30|74110 54 [74365 128}93 89 | 249 190
VE BOARD® 0.1 0.15 0.15 3A/100VH Range V7 | AY.51315 560 | LM3911s 100 | TAAB6IA 185 | 7420 1874111 68 74366  118|95 116 §251 134
R S BT LI Pt e R R S O Tt ] e O
x » . 0 -
2% x 6" 68p 50: 3:: SA;GIHW z7 V3 w{AY535074 418 | MC863 278 | TBA120S 70 | 7423 27{74120 118 [74393 1841108 85 | 258 110
Fhx 3% 58p 50p — 3a/1000M 30 |33V 13w AY-54007D 50 | MC1303 ss | TBA540Q0 220 [ 7425  27[74121 28 |75150 120] 112 55 25? 180
B R AR Dy | Swin ] memmemor arlhaes MG i Blin S/ER BN sbw w
x
3%x17” 218p “°: 120: NOISE Ca3014% 137 | mC1312pa 188 | BXorBX11 280 | 7428 3674126 38 |75492 00} 122 70°§ 273 244
Aux 17" 280p — 183p | 255 180 p | SCRs® CA3018w o8 | MC148Bw #s | TBA65 180 | 7430  17[74126 57 * 1122 70 | 275 250
Pkt of 35 pins 30p Thyri CA3020 170 | MC1489% 90 | TBASCO ®0 |7432 28[74128 74 124 180 | 279 .
Spot face cutter 99 | VARICAPS |1 NYNStors | C3023 170 | MC14433L 1280 | TBAB1O os | 7433 a0}74132 7300 13 }12s o0 | 283 192
3 ey LI e SR R R Y L] [ -1 L R E O
5 = .8A1 30
0. CA3036 110 | MC3340P+ 120 | TBA990Q 396 | 7440 17174143 314 |03 14136 56 | 295 188
vzrsgpovgum;zuss HENS = 5 Sy &l s 190 | MC3360P 120 | TCA2700 220 [74a1 7474144 314 fO¢ 1 BEC 28 1e
spool 1A CA3045 140 | MC3401 52 | TDAI0O4x 290 74145 88 23139
Spare spool (wire) 80p# Combs 7peach [ 881058 40 {3A%00v 32| CA3046 71 | MC3403a 138 | TOA1008» 310 [7443 118174147 178 |08 22145 108325 290
FERRIC CHLORIDE* 88106 40 208 33{Ca3048 200 | MEM7BO 206 | TDA1022+ 878 | 7444 11274148 108 | 09 22 |147 170|326 294
116 bag Anh: [ .p BAJOOV 48 | CA3075 175 | MFCE040x 97 | T0A2020 320 7445  #4]7a150 #9 | 10 20 b148 173 [ 327 286
5 bag Anhydrousi§sp i+ 28 B TRIACS# |aasoov 881 CA30B0E# 70 MKS0253 880 | TLOBICPw 76 |7446  94{74151 ea |11 22[151 96347 148
DALC ETCH RESIST PEN# + sparg tip 3A200V 49 | 8BABOOV 85 CA3081 “eo. ] MK50362s 60 | TLOB2CPw 125 [7447 82174153 e |12 23| 153 76 {348 188
75p 3A400v 50 | 12A300v 59 CA3085% os | MKS03984 €38 | TLOGACN® 199 |7448 58174154 98 (13 38 | 155 86 | 352 228
BA100V 84 | 124500V 92 CA3089E « 210 | MMS303+ 38 | TLO71CP# 80 | 7450 17174155 53| 14 756 | 156 6 | 353 228
COPPER CLAD BOARDS» 84400y (a8 | 124800v 120 CA3090AQ 388 MMS30T+ 1275 { TLO72CPx 125 | 7451 17}74156 80 § 15 30 | 167 76 1365 65
Fibre Single  Oouble-  SRBP gasco? 4 LS 8T106 150 [ CA3123E 200 | MM57160« €20 | TLO74CN» 199 | 7453 17174159 210 | 20 20 {158 95 | 366 o5
Glass ~ sided sided 7.50x7.5" | 124100V 60 [BT116 150 | CA3130w% 85 | NESIS 80 | TLOBICPx 62 ;:53 17] 74160 82| 21 221160 128 gg; ::
6" x6 75p 90p 124400V 70 | C106D 38 | CA3140% 70 | NES43K 210 | TLOB2CP* 98 6 17]74161 9226 as | 161 88
6'x 12" 130p 1785p 12A800¢ TIC44 22 | F944DC 60 | NES44w 188 | TLOB3CP* 108 |7470 28§ 74163 92| 27 28 {162 138 |373 180
— 1 TIC4S 28| 1CL7106% 798 | NES55% 22 | TLOaCN» 130 |7472 28] 74164 108 | 28 as|163 102|374 180
mgsocxns.mwrr‘%ﬁly(:fxlt‘sab 16A100V 240 | 2N4444 140, ICL7107# 976 | NESS60D% 60 | UAA170 198 |7473  32]74165 108 | 30 22|164 114 {375 180
8 pin 10p: 14 oin 12p; 16 pin 130: 18011 1 16A400v 106 | 2N5064 36 | ICLEO3BCCw 338 | NESEOW a2 | UAAIB0 198 |7474  27] 74166 140 | 32 21 {165 75 1377 212
18p; 20 gin 22p; 22 D‘Tgf’z R ®p: | 16a500v 120 ICM7205% 1150 | ' NE561# s | Na14 s0 {7475  38f 74167 198 | 33 39 f166 226378 184
28 pin 39p; 40 pin 50p; 64 pin P- 25A500V 235 — ICM7215% 1080 | NES628w 410 | ZN424Ew 130 |7476 368] 74172 e28 | 37 39 ({170 288 | 379 215
SOLDERCO N PINS* 25A800v 295 | DIACw 1icM7217« 790 | NESG4w 425 | ZN425Ex 418 |7480 48174173 120 | 38 39173  105)384 86
100 pins 50p 500 pins 200; 40669 120 | S$T2 20{ICM75554 89 | NES65As 120 | ZN1034Ew 7481 86l 74174 87} 40 28 | 174 390 30

ELECTRONICS TODAY INTERNATIONAL — JUNE 1 979



WATFORD ELECTRONICS

ILP MODULES 15-240 WATTS

We are now stockists ior these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps, Amplifiers & Powe: Supplies.

HYS Preamplifier. Input, magnetic pickup 3mV, ceramic 30mV. Qutput: Mains 500mV
RMS, Distortion 0. 1% at TKHz Price: £6.27
HY30 Amplifier Kit. 15 Watts into 8Q, extremely easy ta construct. Qutput 15W RMS,
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply *+ 18V
Price £6.27
HYSO0 Hi-Fi Amplifier Module. 25 Watts 80 Input Sensitivity 500mV. Qutput 25W RMS.
Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply + 25V
Price: £8.18
HY120 Amplifier Module — 60 Watts 8¢1. Input sens. 500mV. Qutput 60W RMS.
Distortion 0.04% . Freq. 19Hz-45KHz2. Power Supply *+ 35V
Price: £18.98+
HY200 Hi-Fi/Disco Amplifier Module — 128 Watts 8Q. input sens. 500mV 120W RMS.
Freq. 10HZ-45KHz. Power Supply + 45V, Size 114 x 100 x 85mm
Price: £27.99%
HY400 (Big Daddy) amplifier Module — 240 Watts 4Q. Ideal for High Power Disco or P.A.

FSUS0 one HY200

Output 240 Watts RMS 40 114 x 100 x 85mm_ Distortion 0.1%

Price: £38.60%

FOWER SUPPLIES

PSU36 — Drives 2 xHY30s
FSUS0 — Drives 2 x HY50s
PSU70 — Drives 2xH120s

£6.44
£8.18

ereene. JJEWS

digest.......

£14.58%
o .. £15.10%
PSU180 2x HY20O or one HY400 . £25.42%

JACK PLUGS SOCKETS T swircHEs» SLIDE 250V:
- TOGGLE' 24, 250V. 1A OPDT 14p
Screened Plastic | open | moulded | infine | SPST 28p | 1ADPDT c/over 15p
chrome body metal with couplers | DPST 34p | A DPDT 13p
2.5mm | 13p | 10p 8p break 11p DPDT 38p | 4pole 2way  24p
3.5mm § 18p | 10p 8p | ocontats 12p | 4poleon/cli  S4p | PUSH BUTTON
MONO | 26p | 14p | 13p 20p 17p . Spring loaded
STEREO | 32p | 17p | 15p 24p z2p | SNEMM OGO, | SPSTon/ofi eop
2PST onlott u: SPDTc/over  88p"
DIN AUGS | SOCKETS | InLine | Soo D00 gof | DPDT6Tag  8S5p
2POT6 2 b MINIATURE
o) (R 1o 200 | DPDT comisoff 70 | Non Locking
ol & DPDTBases  118p | Fushio Make ;::
¥
CO-AXIAL (TV) 4p 14 142 | ROTARY: Make your own multiway Switch
p Adjustable Stop Shatting Assembiy. Accom-
PHONO single 12, ) 2 9 th LY
assofted colours 10p :: dounte g odals bl g:‘g“’"' ‘;i:
Metal 15p . ains Swricl to fit
stallscieened 18p &-wey ], 20p Break Befwe Make Wafers. 1 pole /12 way.
BANANA 4mm 11p 12p = 2p/6 way 3p/4way. 4p/3way. 6p/2 way
mm 10p 10p - A7p
ey 6p 6p _ Spacer and Screen 5p
ROTARY; ( Stop)
WANDER 3 mm 8p 8p 1 pole/Z to 12 way. 2p/2 to 6 way, 3
DC Type 15p 20p pole/2 104 way, 4 pole/2 1o 3 way 41p
AC 2-pin American 15p 15p ROTARY:Mains 250V AC. 4 Amp  4Bp
TRANSFORMERS » (Mains Pim. 220-240V) ALUM.
DM300 6-D-6V, 9.0-9V; 12:0-12V 100mA 95p U PANEL
3% DIGIT BYA: 6v. 54 6V- 64 9v-4A 8v. 3 12v-3a | BOXES* | METERS*
LCD Multimeter 1.2V-3A; 15V.,25A 15V-.25A 195p |[WITHUD"
Capacitance 12V: 4.5V-1,3A 4.5V-1.3A; BV-1.2A 6V-1.24; | 3x2x1” a5 | FSD
meter (ETI Aug. 12V 5A 12V..5A; 15V-4A J5V.-4A; 20V-3A | 2vux5uxivies | BOx46x
78) 20V-.3A 220p (20p pp} | axax1vv  gg | 35mm
Complete Kit 24VA: 6V-1.5A 6\-1.5A; 9V-1.3A 9V-1.34; | 4x2%x1%” 80 | O-50nA
£64.50% only 12V-1A 12V-1A; 15V-.8A 15V-BA; 20V- 6A | 4x5uxi%” 78 | O-100kA
p&p 80p) 20V-6A 290p (45p p8p) - | ax2vix2” 64 | 3-500kA
-m_r___ BAVA: BV-4A BV-44, OV-2 54 GV.2.6A. 12V-2A | 6xdn” 82 g;::
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3032MH: 323 | (80P pAP). (N.B. pho charge t© be added sbave | 12483 210 | 024
4.433619M 135 onur normal postal charge ) 0-50 AC
.OMH .
S Onatam 2% | VDLTAGE REGULATORS % COMPUTER | o300 4c
10.0MH: 323 | 1A TO3  + ve —ve HARDWAREX| .|,
10.7MH: 323 | 5V 7805 145g 7905 220p | 2112-2 175 | 475p esch
18.432M 323 | 12v 7812 14sg 7912 220 | 2192 100
20.0MHz 323 | 15v 7815 1a8p 2111 178 .
27.648M 323 | 18V 7818 145p —1 2114 785 | A%x3vxivy
48.0MHz 323 tA 70220 Plamic Casing 2513 650 | 0-50kA
5V 7805 7905 wop | 2516 £29.50 0-‘80vA
ETI Projects: 12v 7812  80p 7912 9op | 2708 775 | 0-5004A
Parts available | 15V 7815  sop 7915 90p | 27108 1095 | 595p each
p Ciick | 18V 7818 85 7918 9op | 2716 1850
E‘I’F = L 24v 7823  85p 7924 90p | 3054 T8A | g0
min r A . .
. | 100mA  TO92 Plastic Casin, 1027 325
Ambush, Gui- sV 78L05 30p g-,gLo5 85p | 4047 750 :mc
tar Effect 8V 78L62 30p ;:i»;gg ;:g "
I s 8 5
Unie. Send 7882 30p —— 5262 S3s | £263.84x
o 3285
5 825
% 99 TEXAS
2 28 University
125 8oard
€35 Micro-
11 325 Computer
1195 £259.50°
$ A
3} VDU Chip and
MODULE for TV

~r

DIY
Beckman Instruments have in-
troduced an LCD designer’s kit
for constructors who want to
experiment with large area
liquid crystal displays.

The kit includes a Beckman

3 pc board 4 screws 5 bezel 6 front polarizer
7 model 739-0432-0 LCD 8 washer 8 nut

half inch, four digit liquid crys-
tal display, an easy to mount
connector/bezel assembly,
PCB, full spec and applications
information. Also included is a
list of manufacturers who pro-
vide integrated circuits with
LCD interfaces.

The LCD kit is available for
£10 from Beckman Instruments
Ltd, Queensway, Glenrothes,
Fife KY7 5PU.

Convertyour TV into a VDU by
using the new Thompson-CSF
TV-CRT confroller chip
SF.F96364. 16 line by 64
characters text refreshment,
Cursor  management, Cursor
management on screen, Line
erasing. Compatible with any
computing system.

*| SF.F96364E £11.75%
*| AY-3-1015 £5.80%
9 AY-51013UART £4.50%
71301 ROM £8.20%
SFSB80102 RAM £2.05%
7415163 £1.18%
SN75450 £1.20+
SN75451 70pw
SN75452 70p*
SN76454 £2.25«

UHF Modulator £2.50
Complete Module £136.50s
Send 30p stamps for ful
technical data)
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MIGHTY MINI RELAY

Despite a body size of only
28.1lmm by 7.5mm the Erg
AXMI1 high reliability reed
relay can switch inductive
loads of up to 20W.

Two versions of this axial
leaded, miniature component
are available — type A, SPST
(normally open) and type C,
SPDT (changeover). Operatio-

nal life at full inductive load
switching rating is over one
million operations.

A 10W version offers coils of
5,12 or 24V DC. Type A can
switch 200V DC or AC peak at
0.5A (resistive load).

Optional extras include ex-
ternal magnetic shielding.
Prices are from £1.08 (100 rate),
from Erg Components, Luton
Road, Dunstable, Beds. LU5
4L).

-

LOW FREQUENCY
JACKPOT

Judge Browne, sitting as Trial
Judge in the Trial Division of
the United States Court of
Claims, has recommended to
the Court of Claims a finding
that Decca Limited is entitled to
judgment against the United
States in the amount of US
$39,355,715 up to March 3lst
1979, plus additional delay
compensation at the rate of US
$5,436 per day for each day
from April 1st 1979 to the date
of payment.

This recommendation, which
boih parties are entitled to
oppose arose out of an action
brought by Decca as a result of
the US Government’s deploy-
ment of transmitting stations
for the “Omega’” System of
radio navigation. Such stations
transmit very low frequency
signals to provide navigational
aids to ships and aircraft
throughout the world.

Judge Browne’s recommen-
dation follows earlier findings
of validity and infringement in
Decca’s favour by the Court of
Claims in 1976.
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Come to the

Great British
Electronics Bazaar

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME)

The Great Big ‘Bazaar’
for the hobbyist,
amateur, and
small buyer.

There's never been an event like

this before.

First, the very scale of the exhibi-
tion is huge. Virtually all the com-
panies you're used to hearing
about (and buying from) will be
there. Companies like Fluke and
Gould showing off their low cost
multimeters; smaller but important
manufacturers like Lektrokit and
Chromasonics; and even the
R.S.G.B. who willhave astation’on
the air’ throughout the ‘Bazaar.

Then there are the suppliers of
low-cost components and equip-
ment. Plus almost all the journals in
the business. Plus, oh, so many
more interesting people catering
for your needs(including computer
kits!).

And you getin FREE if you send

SEEES (o101 = FE T
(C;:,: o|§ngside). v.ng\“SH Elfc' ! r:dd -
\& 1‘ 00 LSS, v s v s s aaaaeeesaanaees
< - N ———
N P i
OUr Symbol ........................................

We think it tells
you just what the
Bdzaar is all about.

The Seminars;

If you would like to hear just what
the experts have to tell you, a
season ticket for three whole days
can be yours for only £1.50.

Sendans.a.e.andwe'llgive you
all the information {just use the
coupon). TS TS o

Palace, where it all began. (Our i
seminars are sited alongside the ‘
organ —for those who know this unique

hall)

SEMINAR TICKETS_!

£1.50.
I'd like to sit in at your seminars. (And l
like afree ticket to the exhibition.) Send E,

me full details, please, and | enclose a
large-ish s.a.e.

! Post to: The Bazaar, 34/36 High l
LStreet, Saffron Walden, Essex. 1

When?
Between Thursday to Saturday
28th—30th June.

You'llbe in very good company;
some ten thousand enthusiasts -
and over a hundred stands dis-
playing all that you want to see.

You'’ll come?

Eyes down for the appropriate
coupon.



Clef Kits

Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 88 PIANOS

Six and 7' Octave Electronic Pianos
with unigue Touch Sensitive Action,
as used in the P.E. JOANNA, which
electronically simulates piano key
inertia — a feature not available in
any other design.

P.E. STRING ENSEMBLE

The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine.

Send S.A.E. to:

Clef Products (Dept E.T.1.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

Assemble
it in an evening!
MECHANISM & CASE

Inc.assembly instructions

'® SILENT RUNNING
@ LARGE LLUMINATED
NUMERALS

as useo nBRAUN

DIGITAL CLOCKS

MECHANISM
WITH ALARM

@ AC MAINS
©® SIZE6Y x2% x 2%
Your receipt is a 2-year
guarantee

HENRY'S RADIO
404 EDGWARE ROAD, s
LONDON W2 1ED 01-723 1008

EXPORT

......NEWS
digest.......

Our new catalogue lists a card frame system
that’s idea! for all your module projects — they
used it in the ETI System 68 Computer. And
we've got circuit boards, accessories, cases and
boxes — everything you need to give your equip-
ment the quality you demand. Send 25p to cover
post and packing and the catalogue’s yours.
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Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956
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SOLDER TOOLS

Adcola have come to the aid of
solderers all over the country
with the introduction of three
double-ended soldering tools.

The knife-scraper, spike/
hook and brush/fork are made
of non-tinning steel with white
plastic hexagonal handles.

How do you use them? The
fork/brush tool can be used for

wire twisting, unwinding and
cleaning components and
PCBs, prior to soldering. The
hook/spike tool can be used to
clean out holes and for chassis
marking. The knife/scraper is
useful for general repairs and
removing surplus solder.

The solder aid tool set is
available at £2.50 from Adcola
Products Ltd., Adcola House,
Gauden Road, London SW4
6LH.
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WIRE TRAPPERS

. WINTER TIMER
The Lake Placid Olympic Or-
ganizing Committee have
chosen two new versions of the
Heuer Microsplit LCD stop-
watch as the official stop-
watches of the 1980 Olympic
Winter Games.

Both provide 1/100sec read-

* out with split function and
measure time up to 59 minutes,
59.9 secs. with split memory.
Accuracy is 0.001% at room
temperature. Further informa-
tion from Heuer-Leonidas S.A.,
Veresiusstrasse 18, CH-2501,
Biel/Bienne, Switzerland.

West Hyde Developments are
introducing a new range of
Kaffka PCB connectors. Con-
sisting of six types, made in
5mm or 10mm spacin%. they
dovetail together to form a
connector of any desired con-
figuration.

The body is made of zinc-
plated brass with leaf springs to
avoid conductor damage from
the clamping screws. Behind
each screw there is a hole for a
2mm test prod. The 13 amp
connectors will accept cables to
2%mm?, with temperature
range from —30°C to +120°C.
Further details from West Hyde
Developments Ltd, Unit 9, Park
Street Industrial Estate, Ayles-
bury, Bucks HP20 1ET.




STEVENSON

Electronic Components

REGULATORS

78L06 30p 7805 60p
78L12 30p 7812 60p
78L15 30p 7815 60p

HARDWARE
MINIATURE TRANSFORMERS |

240 Volt Primary

Secondary rated at 100mA.

Available with secondaries of:
6-0-6,9-0-9and
12-0-12 92p. each.

LOUDSPEAKERS

5mm dia. 8 ohms
64mm dia. 8 ohms
64mm dia. 64 ohms .
70mm dia. 8 ohms
70mm dia. 80 ohms .

TERMINALS

Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red 22

SWITCHES

Subminiature toggle. Rated at 3A 250V. 1
SPDT 70p  SPDT centre off 75p
DPDT 80p DPDT centre off 95p

Standard toggle
SPST 34p DPDT 48p

Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W all 43p ea.

Miniature switches (non-locking)
Push to make 15p  Push to break 20p

Slide switches {DPDT)
Miniature 14p

CONTROL KNOBS

Ideal for use on mixers etc. Push on type

79L05 70p
79L12 70p
7905 80p

75p
. 75p
. 100p
. 110p

Standard 15p

7912 80p
7915 80p
LM723 35p

with black base and marked position line. Cap
available in red, blue, green, grey, yellow and black. 14p

WHY NOT VISIT OUR

NEW SHOP

We welcome callers at our
new premises at the address
below (5 mins. from High St.)
We are operr Mon - Sat, 9am
6pm. Special offers available.

Express telephone order
service. Orders received be-
fore 5pm. are shipped first
class on that day. Contact
our Sales Office now!

Tel: 01-464 2951/5770.
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AC128
AC176
AD161
AD162
8C107
8C108
8C109
BC147
BC12&
BC149
8C148
BC177
B8C178
BC179
8C182
sC182L
B8C184
BC184L
8C212
B8C212L
BC214
BC214L
BC477
8C478
B8C479
B8C548
BCY70

14p
14p
14p
10p.
10p
10p
10p
10p
10p
10p

TIP31C
TIP32C
ZTX107
ZTX108

1N914
1N4001

14p
14p
35p
35p
38p
35p
35p
36p
15p
15p
15p
98p
20p
20p
60p
70p
65p
80p
14p
14p

ZT X109
ZT X300
2N697

3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

DIODES

3p
4p

1N5401 13p
BZY88ser. 8p

Full spec. product.
TN4148.£1.40/100. £11/1000

38p

LM301AN 26p

THIS IS ONLY
A SELECTION!

709
741
747
748
CA3046
CA3080
CA3130

28p
16p
40p
30p
55p
70p
90p

LM318N  85p

LM324
LM339
LM380
LMm382
LM1830
LM3900
LM3309
MC1496
MC1458

45p
45p
75p
120p
150p
50p
65p
60p
32p

NES555
NE556
NES565
NE567

21p
50p
85p
170p

SN76003 200p
SN76013 140p
SN76023 140p
SN76033 200p
SN76477 220p

TBA800
TDA1022
ZN414

70p
650p
750

CAPACITORS

TANTALUM BEAD
0.1,0.15, 0.22, 0.33,0.47,
18&220F@35V | .
4.7,6.8, 10uF @ 25V

0.68,

22@16V, 47 @6V, 100 @ 3V

MYLAR FILM

0.001, 0.01, 0.022, 0.033,0.047 .
0.068, 0.1

POLYESTER

Mullard C280 series

0.01,0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p

CERAMIC

each

8p
13p
16p

3p
4p

70
10p
14p
17p

Plate type 50V. Available in ET2 series from
22pF to 1000pF and E6 series from 15OODF to

0.047uF .

2p

RADIAL LEAD ELECTROLYTIC

22 47

63y 047 10

10 Sp

22 33 47 7p

220

33

LS156
LS157
LS164
LS174
LS175
LS190
LS192
LS193
LS196
LS251
LS257
LS258
LS266
LS283
LS290
LS365
LS366
LS367
LS368
LS386
LS670

40p
40p
35p
140p

74132
74141
74148
74150
74151
74156

74157
74164
74165
74170
74174
74177
74190
74190
74192

74193
74196
74197

4001
4002
4007
4011
4013
4015
4016
4017

4050
4066

4081
4093
4510
4511
4518
4520

502

Low profile
by Texas

28 pin 22p
40 pin 32p

1000:370p

8 pin 8 16pin 11p
14pin 10p 24 pin 18p

Soldercon pins: 100:50p:

(o0 ]

LED’s 0.125in.
Red TiL209
Green TIL211 TiL221
Yellow TIL213 TiL223
Clips 3p 3p

each 100+
9% 8p

13p 12p

13p 12p

0.2in
TIL220

DISPLAYS

DL704 0.3inCC 130p 120p
DL707 0.3inCA 130p 120p

FND500 0.5in CC 100p 80p

JACK PLUGS AND SOCKETS

screened
2.5mm 13p
3.5mm 14p
Standard 30p
Stereo 36p
DIN PLUGS AND SOCKETS
plug chassis
socket
7o 7p
11p 9p
5pin 180° 11p 10p
Spin 240° 13p 10p
1mm PLUGS AND SOCKETS

2pin
3pin

unscreened

socket
7p
8p
15p
18p

line
socket
7p
14p
14p
16p

Suitable for low voltage circuits, Red & black.

Carbon film resist-
ors. High stability,
low noise 5%.

E12 series. 4.7 ohms to 10M. Any mix:
each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res) 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Available from §1ohms to 330k in
E24 series. Any mix.
each
0.25W 4p

PLEASE WRITE
FOR YOUR FREE

1000+
3.2p

100+
3.5p

74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for

carriage. All prices valid to April 1980.

Official orders welcome.

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

o]

Plugs: 6p each  Sockets: 7p each

4mm PLUGS AND SOCKETS

Avaitable in blue, black, green, brown, red, white
and yellow. Plugs: 11p each  Sockets: 12p each
PHONO PLUGS AND SOCKETS

insulated plug in red or black 9p

Screened plug 13p

Single socket 7p Double socket . 10p

COPY OF OUR
NEW 64 PAGE

CATALOGUE OF /_ 7 i
COMPONENTS. :
*-
CONTAINS A “ g
OVER 2500 ¢ eChomC

STOCK ITEMS.

76 College Road, Bromiey, Kent, England |




T.V. GAMES

PROGRAMMABLE - £31.86.

COLOUR CARTRIDGE TV GAME

The TV Games can be compared o an audic cassetle deck and is
programmed to play a muliitude of differant games in COLOUR. using
various plug in cartridges. Al long fasl a TV game is avaliable which
will keep pace with improving technology by allowing you lo exiend
your fibrary of games with the purchase of additienal cartridges as
new games ars developed. Each cartridge contalns up lo ten different
action games and lhe first cartridge comiaining ten sporls games is
included free with the consols. Other cartridges are currestly
available to enable you to play such games as Grand Prix Motor
Racing. Super Wipeout and Stuni Rlder. Further cartridges are to be
released later this year, including Tank Batlle. Hunl The Sub. and
Target. The console comes complele with two removable joystlck
player controls to enable you to move in all tour directions
[up/down/right /lett] and built into Ihese joystick conirels are ball
sorve snd target fire buttons. Oiher features include several difficulty
option swilches. sulomatic on screen digital scoring and colour coding
on scores. beis and balls. Litalike sounds transmitted through the TV's
speaker, simulating the acwai game being played.
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EXTRA

CAR TRIDGES:

ROAD RACE — £9.58 inc. VAT,

Grand Prix molor racing wilth gear

changes, trash noises, efc.

SUPER WIPEOUT — £9.90 inc. VAT

10 ditierent games of blasting obslacles

ofl the screen.

STUNT RIDER — £13.13 inc. VAT,

Molorcycle speed irlals, jumping
ed by W g and guaran-  gbstacles. Isaping various rows of up to

teed for 1 year. 24 buses. elc.

6 GAME - COLOURSCORE Il - £14.59 inc. VAT

This non-programmable console oflers four exciting COLOUR games. Tennis.

Footbail. Squssh and Solo as well as an auxilliary sockel fer coanection te

“Shooting Star”, an slactronic ritle. lo add two additional Moving Targel Skooting

Games Fealures of ihe Colourscore Il include removable hand controls for

movemeni both up and down Lhe screen. handicapping switch. hall speed switch.

aulomatic on screen digital scoring and colour coding.

10 GAME - COLOUR SPORTSWORLD

£24.30 inc. VAT

This non-programmable consele offers ten exclting COLOUR games: Tennis.

Squash. Hockey, Soio 1, Foolball. Basketball. Gridball. Solo 2 and twe unigua

built-in target shooting games. Features include two rsmovable joyslick player

controls |o enable you 1o move In all four directions fup/down/right/lefi] and buiil

into these joystick coatrols ars bail serve and fargel fire buttons. Other teatures

ncuds handicapping switch, ball speed switch. automatic on screen di

scoring and coleur coding. Reatistic hit sounds are transmitted through the TV

speaker. M. od by ing and guaranteed

for 1 yea

THE WADDINGTONS VIDEOMASTER
STAR CHESS - £59.50 inc. VAT
PLAY CHESS AGAINST YOUR PARTNER
using your own TV to display the board and pieces

Star Chass ts a new absorbing TV games for two players. which will interest and exclie

al ages. The unit plugs into the aerial socket of your TV set and displays the board and
pieces in full colour for black and white) o your TV screen. Based on the moves of chess. It adds aven more
exchtement and interest lo the game. For those who have never played. Star Chass is a novel intreduction 10 the
classic game of chess, For the experienced chess player, 1aere is a whole new dimensions of unpredictability
and chance added in the sirategy of the game. Nol only can pieces be 1aken in convantional chess type moves,
but sach piece can aiso exchanga rocket fira with its opp The unit comes with a fres 18V mains
adaptor. i Instructions and twelve month guarantee.

CHESS CHAMPION 6 - £89.50 :
PLAY CHESS AGAINST THE COMPUTER -
6 LEVELS

Chess Champion is » newly ped elecironic micr puter, it ed by

WADDINGTONS VIDEOMASTER. The stytish. compaci. portable cansole can be sel to

pay al six ditierent levels of ability from beginner 1o expsri including "Mate in

two" and "Chess by Mail”. The compuler will anly make responses which obey

international chess rules. Castling, on passant and promoting a pawn are all included as part of Ihe computer's
mrogramme. It is possible to anter any given problem irom magazine or newspaper or alternatively aslablish
your own board position and watch the Computer react. The positions of all pleces can be veritied by using ihe
compuler memory recall button. Chess Champion comes complele with a free 3V mains adaptor. full instructions
and a twelve month guarantee.

World chess champion ANATOLY KARPOV says:
“This chess computer is a new and interesting partner with remarkabie game variations.”

CHESS CHALLENGER 7-£92.50 inc. VAT

Play chess againsi the computer al 7 different levels. (Similar to Chess

Challenger 10 bil unit has only 7 levels of play). Price includes unit with

wood grained housing. and Stainton design chess pleces. Computer plays

ilack or white and against itsell and comes complete wilh a mains adaptor

and 12 months™ guaranlee. iy

CHESS CHALLENGER 10-£154.50 inc. VAT

NEW IMPROVED PROGRAMME - MK 2 APRIL, 1979

Play chess againsi the computer al 10 differenl leyels. Price Includes unit

with solid wainul case, daluxe simulated lsather & brushed gold foil playing

surface & Satainton designed magnetised chess pieces. Cames complete

with a mains adaplor and 12 months guarantes, BORIS - £178.50 inc. VAT

[Chess Challenger 10 illustrated above)  Boris is an advanced chess computer that's programmed
for all classic chess moves. He will play Biack or White.
even himsetf. He'll even teach you how to piay chess and
suggests the moves for you when you're unsure of whal lo
do next, Boris can falk 1o his opponeni through his
alphanumeric display and will flash differesi messages
during each game o keep you on your toes. Eoris will not
allaw illegal poves. and will allow you 1o enter problems
or set up your own board pasitions. Boris comes in hand
crafied, solid walnul case with chess pisces and board.
Comes complete with a mains adaptor and 12 months
Quarantes.

FOR FREE BROCHURES - SEND S.A.E.

For fres dlustrated brachuras and reviews on T.¥. and chess gamas please send 2 3lamped. addressud eaveiope and siate wikich

particular games you raquire infarmation sn.

Cailers weicome al our sheg in Welling — demonstrations daily — Open frem Gom.5,30pm Mon.-Sat. (Gam-1pm Wed |

To order by Wiaphone pleass guots your name. eddross sad Access/Barciaycard number VAT ks dncivded ia ail prices abave —
Postaga & Packing FREE

AJD DIRECT SUPPLIES LIMITED. Dept. ET3
102 Bellegrove Road, Welling, Kent DA16 3QD =
Telephone: 01-303 9145 (Day). 01-850 8652 (Evenings)
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THREE IN ONE SCOPE
Gould’s Biomation DTO-1 is a

completely new type of
micrdprocessor-basedinstru-
ment for production testing and
troubleshiooting of complete
electronic systems. The DTO-1
combines normal oscilloscope
functions with those of com-
parison tester and a time-
domain logic analyser to
automate the testing of digital

oscilloscope handles digital
circuitry like a legic analyser,
analogue circuitry like an
oscilloscope and automates
go/no go testing procedures
with its built-in comparison
tester functions.

No special software is req-
uired for programming, since
the DTO-1 stores reference
logic signals in an integral
miniature magnetic tape car-
tridge unit.

Firmware includes 14K of
ROM with RAM provided for
recording digital signals and
transcribing test records and
sequences.

The storage facility allows
complete catalogues of test
sequences to be maintained and
updated. Users will be able to
do without other test equip-
ment such as oscilloscopes or
frequency counters because
many of these functions are
built into the DTO-1.

Further details of the DTO-1
from Gould Instruments Divi-

equipment. sion, Roebuck Road, Hainauit,
This  digital  testing  Essex.

ternally adjustable presents en-

DOMINUS DISC AMP able a wide range of cartridges

Stereo Disc Amplifier 3 from
Dominus is a self-contained
mains powered unit intended
for disc playback and tape
transfer of the highest quality.

I tproduces equalised outputs
from magnetic cartridges suit-
able for driving unbalanced line
and DIN level inputs of control
centres and mixers.

The unit is based on the Sur-
rey Electronics Stereo Disc
Amplifier 2, which is widely
used in broadcasting, and offers
selectable cartridge load
capacitance and resistance. Ex-

to be matched to any system.
High clipping point and low
circuit noise combine to
maximise dynamic range.

Further details of Stereo Disc
Amplifier 3 are available from
Dominus, PO Box 1, Cranleigh,
Surrey.

-~ T l‘.‘\-.

REED THIS ONE

Hamiin Electronics are offering
a new range of open-frame reed
relays offering a wide range of
switching configurations and
packaging and mounting op-
tions.

The HE400 Series is designed
for printed circuit mounting on
0.1 in. matrix, and is available
with a selection of metal or
plastic covers, which can be
potted, if required, for added
protection.

Switching combinations
range from single pole to 5 pole.
The reed switches from the
Hamlin range include dry
(HE420), high voltage (HE450),
high power (HE460) and
mercury-wetted (HE430 and
HE440 types). Standard coil
voitages are 5, 12, 24, 48 volts.
Non-standard voltages can be
supplied to customer require-
ments on request,

Further details of the HE400
Series are available from Ham-
lin Electronics Europe Ltd.,
Diss, Norfolk IP22 3AY.
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4750380 4052 80p | Lm709 . TIP34C 160p 12p| 40395 108p 00 2" 8 sp
7476 3mp | 741547 op | 4052 80p | (M709 8FR40 - 30p 2260 | "2N3773 3008 | 40673 9 10 ol NN SR 4
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7497  180p ;‘“5::,‘; 0% | 4076  107p | mks03gs ROM/PROMe RO-3-2513L C ss0p
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74107 34p | 745136 BBe | o5 e Fixed Plastic 70-220 43427 400p 3245 400p 1.008MHz 370p
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74151a 70p [ /415197 140p | 14412V €41 | oppg) 20p TIL78 0p 16pin  13p pi
e B || 2 Yoon | 14500 ‘&2 oo a8 COUNTERS s o
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"¥,W 10R-10M g’ pack of 3 (one value) IRONS {Suitable for 20 x 14 pin or CMOS, Linears, Regulators, Opto-D_o.vn:ol etc., 2l Official
%W 10R-1M 7p’ pack of 5 fone value) Model C 15W  380p 16 x 16 pin DIL ICs) itive prices. We welcome inqumes for bulk guantities. a
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VAT RATE: All items at 8% except Please add 25p p&p & VAT at approp . -
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BUILD THE AiRreapy soLp 'NON —SUBSCRIBERS
START HERE —

NASCOM | COMPUTER |

WE ARE THE SOLE APPROVED LONDON

NEW LOW PRICE | gyockiST & NATIONAL DISTRIBUTOR

£165 »5a KITS IN STOCK:
@ BRITISH DESIGN @ U.K. BEST SELLING KIT

FULL AFTER SALES SERVICE & GUARANTEE

FEATURES:

#* Free B-Bug and Moduiator

Supplied in kit form for self-assembly

Fuill documentation supplied

Fully screened double-sided plated through hole
printed circuit board

Full 48 key keyboard included

2K x 8 Ram.

IK x 8 monitor program providing

Powerful Mostek Z80 CPU

16 x 48 character display interface 1o std
un-moditied T.V

T V. display memory mapped for high speed
access.

On board expansion to 2K x 8 Eprom.

On board expansion for additional 161/0 lines
Memary may be expanded to full 60K

* %

THE DEPARTMENT STORE:

- "MAGAZINES ? THAT'S JUST
BEHIND COSMETICS. NO,
WAIT A MINUTE.. .THEY'VE
b JUST MOVED TO THE NINTH

LA

*

" FLOOR, OR WAS IT.....>

** %

SOFTWARE

* |K x 8 monitor program providing

* 8 operating commands. supporting Mem examine /modify. tabulate. copy. break. single step execute tape.
load, tape dump

* Reflective monitor addressing lor flexible monitor expansion through user programs

% Monitor sub-routines include — delay ASCII coding. binary to hex convergion, cir screen. scroll up. string

print, cursor shift and many others.
OTHER HARDWARE

EXPAN S|0N : gﬁ po::r supp:ytor up':o :: expansion M£K1“9.90
* Expansion bufter board £32.50 power supply for up to expansion A
MEMORY KITS (inclusive all hardware} * BA power supply for larger than 3 2K expansion
8K £85.00 £60.00
ok a0 00 % Expansion card frame £29.50
* 170 board with decoders and all hardware except : E:g;:;:usg:ammev :;ggg
ICS £35.00 . N
Will accept up 1o 3 FIOs, 1 CTC and 1 UART. :%;ﬁﬁ:'mnum ﬁ:gg
NEW T-4 Operating System i {2} 2708 EPROMS upwards compatible from T2 & B-Bug £25.00
TINY BASIC £25.00
SUPER TINY BASIC (with Editor & Machine Utility routined} £35.00
ZEAP ASSEMBLER EOITOR £32.00
@ VAT 8% all items except books @ Demanstrations continuous daily. We welcome export — Educational and - | ANOTHER CORNER SHOP
Industriat Enquiries. 1 L “SORRY D
FREE BROCHUKE — SEND S.A.E. 9%z x 82 STAMP 12%zp. HSAVE yc‘)EOTLnlEODU}HE °
d CORNER SHOP UP THE

. ROAD?”

_ W Al mail to:
ENR Henry's Radio
: 404 Edgware Road
§Phone (01) 723 1008 London W2
P A MAGAZINE STAND:

“WE'VE RUN OUT,
BUT | CAN GIVE YOU

ELECTRONICS TODAY INTERNATIONAL CaKENC RS, X

and
HOBBY ELECTRONICS

require an GIVE UP, GO HOME:

....AND TAKE OUT A
POSTAL SUBSCRIPTION
ADVERTISEMENT
SAI_ES REPRESENTATIVE It can be a nuisance can’t it, going from newsagent to

TOETI
newsagent? "‘Sorry squire, don’t have it — next one should
be out soon.”’

P
-

o

to assist in the rapid development of these two successful
and fast-growing magazines Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent’'s going
A background of advertising sales is desirable and a to be sure to cut his order for the next issue — but we're glad
knowledge of electronics would be an advantage but all to say it doesn’t happen very often.

applicants will be considered.
Do yourself, your newsagent and us a favour. Place a

regular order for ETI; your newsagent will almost certainly be

. . nd rtai
Weda;e ae);%t;nv%hcc:)vn\/\g:tr;yu;l\/flitthinsttorcmigs 2::/?:2:::,‘59; We delighted. 1f not, you can take out a postal subscription so
pEE=ST there’s nothing for you to remember — we’ll do it for you.
For the right person we are prepared to pay a generous For?su!)scription, send us £7.00(£.8.00 overseas) and tell
salary and, as a degree of travelling is involved, a company us which issue you want to start with. Please make your
payment (in sterling please for ovarseas readers) to ETI

car will be provided. A © .
Subscriptions and keep it separate from any other services

A _ ) ) you want at the same time.

Applications will be treated in strictest confidence and

should be made, in writing, to: ETI Subscriptions
CHRISTOPHER SURGENOR Map Publications
ADVERTISEMENT MANAGER PO Box 35
MODMAGS LIMITED Bridge Street
25-27 OXFORD STREET Hemel Hempstead
LONDON W1R 1RF Herts
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DIODES/ZENERS C MOS LINEARS, REGULATORS, etc.
A7 AT 4000 151 oY QTv. ‘QTv.
1NO14 100v 10mA 05 2001 XL MCT2 95 LM323K 5.95 LM380 (8-14 Pin)1.19
1N4005 600v 1A o8l : 8038 395 LM324 1.25 LM709_(8-14 Pin) .35
TN4007 1000v 1A 15 4002 .20 TVZ01 75 TM339 75 LM7T1 45
1N4148 75v 10mA 05 4004 3.95 LM301 .45 7805 (340T5) .95 LM723 .40
1N4733 51v. 1 W Zener .25 4006 .95 tm%gH gg tmgggg -35 twgg 2-58
. 95 M7 15
::;ggﬁ 61(2): 500 "‘VX Zener gg 288; 32 LM309K {340K-5) 1.50 LM340T18 95 LM741(8-14) _ 35
. : TM310 _ 85 LM340T24 95 LM747 1.10
TN759A 12v ” .25 4009 . LM311D 75 LM340K12 __ 1.25 LM1307 1.25
1N5243 13v ” .25 4810 35 LM318 1.75 LM340K15 1.25 LM 1458 65
1N52448 1av T - 4011 .20 LM320H6 .79 LM340K18 1.25 LM3900 50
1N52458 15v ~ gg 2012 20 tmggg:;i .;g LM340K24 1.25 LM75451 65
. LM373 295 NE555 45 |
SOCKETS/BRlDGES 28:3 ;g 7905 (LM320K5) 1.65 LM377 3.95 NEG56 85 |
QTv. = LM320K12 1.65 78L05 75 NE565 95
8-pin pcb 20 ww 35 4015 .75 LM320K24 1.65 78L12 75 NE566 1.25
Ta-pin pcb 20 ww 20 4016 .35 LM32075 1.65 78L15 .75 NE567 95
! : 2017 75 LM320T12 1.65 78M05 75
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- 4019 .35
20-pin pcb 35 ww .95
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28pin ocb A ww 795 . 7400 10 78216 74221 1.00 741502 30
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40pin__pcb .50 ww 1.25 4024 75 7202 .15 748 .55 75108A .35 740505 35
Molex pins .01 To-3 Sockets .25 4025 20 740315 7486 25 75491 50 74LS08 .35
2 Amp Bridge 100-prv .95 4026 1.95 7404 10 7489 1.05 75492 .50 741509 35
25 Amp Bridge 200-prv 1.50 4027 35 7406 .25 7290 a5 74H00 15 74510 35
: 7406 .25 791 0 74001 20 7aLsn 35
TRANSISTORS, LEDS, etc. 4028 75 7407 .55 7492 45 74H04 20 741820 .30
QTY. ] 4029  1.15 7408 .15 7493 35 74H05_ .20 7as2 35
2N2222 (2N2222 Plastic .10) 15 4030 .30 7409 .15 7494 75 74H08 .35 741522 35
gmggg;: NP ':g 4033 1.50 7410 15 7495 .60 74H10 .35 741832 .35
SNSRI L Fra (e 0 2034 2.45 a1 .25 749 .80 AN .25 741837 35
5N3904 PN (Plastic Unmarked) 10 2035 75 7412 25 74100 1.15 7415 45 741538 45
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2N3055  NPN 1A G0V 50 T = IRE 70121 35 7an2l 25 74542 75
T1P125 PNP_Darlington 1.95 = 7416 .25 74122 .55 74422 .40 741851 .45
LED Green,  Red, Clear, Yellow .15 4041 69 M7 40 7412335 74030 20 74574 45
D.L.747 7 seg 5/8" High comanode1.95 4042 .65 7420 15 78125 45 7480 .25 781876 50
MAN72 7 seqg com-anode (Red) 1.25 4043 .50 7426 25 74126 .35 78HS0 .25 741586 45
MAN3610 7 seg com-anode (Orange) 1.25 4044 65| 7427 .25 4132 5 74H51 .26 74L590 .65
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FND359 7 seg-com-cathode (Red} 1.25 2049 '45 7437 20 78151 .65 J4HSS 20 7418123 1.20
2 7438 .20 74153 .75 Wiz 35 785151 85
9000 SERIES 4050 45 70 .20 7415095 7HTE 35 7aLs153 .65
QTY. , Qv 9392 65 4052 .75 7881 115 7415 .70 74H101 75 74LS157 .85
gggg :gg s 2 4053 .75 7842 45 74157 65 74H103 55 7405160 95
Saic N 9602 5 4066 55 7443 45 74161 55 74010695 7815164 1.20
4069/74C04 .35 7848 45 74163 .85 74000 25 7415193 1.05
; ; 7445 65 74164 60 7402 .20 7415195 .95
QTY. Ll RAMS'QEB!J 2h (A0 23{73: :2,(5) 7846 70 74165 1.10 76003 25 7405284 1.70
8713 50 21078-4 4,95 g 3 7467 70 74166 1.25 7aL0s .30 7415367 .95
8T23 1.50 2114 9.50 i 7448 .50 74175 .80 74L10 .20 7415368 95
8T24 2.00 2513 6.25 4507 .95 7450 25 74176 85 74020 35 74500 35
8797 1.00 5708 10.50 4511 .95 7451 .25 74180 .55 74030 45 74502 35
745188 3.00 2716 D.5. 34.00 4512 1.10 7453 20 7181 2.25 74147 1.95 74503 75
1488 1.25 2716 (5v) _59.00 3515 295 758 25 7418275 7AL51 45 74504 25
1489 1.25 2758 (5v] 23.95 3519 5 7460 .40 74190 1.25 78155 65 74505 35
1702A 4.50 3242 10.50 : 7470 .45 74191 1.25 L7245 74508 35
AM 9050 __ 4.00 3116 11.50 4522 1.10 412 40 w192 75 74L73 .40 74510 35
e ggg 1 3-32 2526 .95 741325 7419385 7417845 7451l 35
. . 528 1.10 7714 .30 74194 95 74075 .85 74520 .25
mm 55::?8('51 ggg gg?g . ;?g 4529 95 415 35 74195 95 74193 55 74540 20
VN Bass—208 oTs = MC 14409 14.50 7476 40 74196 .95 74112385 74550 20
TR 16028 3:95 8216 3:50 MC 14419 4.85 7480 .55 74197 .95 74L800 .30 74851 .25
MBI s =T o 74C151 1.50 781 .15 74198 1.45 741501 .30 74564 15
Z80A 22.50 6228 6.00 ;::12 g:
Z 80 17.50 8751 7.50 .
Z80PI0__10.50 8253 18.50 '(I?EALBELE ADDRESS: ICUSD 7s114 65
2102 1.45 8256 8.50 X 697827 745133 40
2102L 1.75 TMS 4044 9.95 745140 55
. 745151 30
- HOURS: 9 A.M.- 6 P.M. MON. thru SUN. o =
INTEGRATED CIRCUITS U
NLIMITED Tastes 3
7889 Clairemont Mesa Blvd. e San Diego, California 92111 U.S.A. ;:2;2; - :32
-] !
NO MINIMUM 8131 2.75

Phone {714) 278-4394

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED -
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.
ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.

CREDIT CARDS ACCEPTED:
BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

SPECIAL DISCOUNTS

Total Order Oeduct
$35-399 10%
$100-$300 15%
$301-$1000 20%
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PROJECT

For any up and coming

musicians a sense of timing is of
great importance (something not easily acquired
by most of us). The ETI Metronome will at least keep you in strict

METRONOME

tempo and save the physical efforts of tapping your feet to keep in time.

THE TEMPO RANGE of the
instrument is variable over the 10:1
range of approximately 300 to 30
beats per minute via RV1, and thus
fully spans the musical tempo range
of Largo (40 beats per minute) to
Presto (208 beats per minute). The
tempo range can be adjusted, if
required, by changing the value of
C1. Increasing the C1 value lowers
the whole range, and decreasing C1
raises the range.

Music To Your Ears

RV1 can be calibrated in terms of
conventional musical tempo names
by using a watch with a second hand
to compare the number of
metronome beats per minute against
the information in the following
table:

Tempo Tempo Span Mid range
Name Beats/Min Tempo
Beats/Min
Largo 40-60 50
Larghetto 60-66 63
Adagio 66-76 71
Andante 76-108 92

Moderato 108-120 114
Allegro 120-168 144
Presto 168-208 188

The instrument can be used as
either a normal metronome, or as an
accentuated beat metronome. Our
design allows for four basic rhythmic
patterns in the time signatures of
2-4,3-4, 4-4, and 6-8.

The tone of the non-accentuated
beats is variable via RV4, that of the
accentuated beat via RV3, and the
beat length via RV2.

ACCENT

E=c

ACCENT  ACCENT

E===

ACCENT

NERes

ACCENT

fediiid

Fig. 1. The accented beat of the bar.
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Construction

Construction of the metronome
should not pose any special problems
providing the overlay is followed
carefully and correct orientation of all
electrolytic capacitors and diodes is
observed.

The type of switch used is a matter
of personal choice; either a bank of
interlocking push button switches, as
used on our prototype, or a rotary
switch may be employed, this being
the cheaper.

The switch assembly is mounted
directly onto the front panel with
stand off pillars to give the correct
recessed depth, all interwiring to
each switch is taken via a six-way
wafercon socket.

After checking that all is well the
setting up procedure may now be
carried out.

Calibration

Setting up the metronome is quite
straightforward. Rotate RV2 (located
on the rear panel) fully

anti-clockwise, then select the normal
mode of operation. Switch on the 4
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PB1 POSITIONS
a= NORMAL

—
4B 4

L 2un o 'ann !V a—

-‘_V_\r_{
o

1% RV3 RV4
100k 100k
lin
TONE

lin
ACCENT

15 8 13
RESET f

E:
1IC11S 4017
1C283 ARE 4001
1C4 1S 4011

1C5 1§ 555
D1-7 ARE 1N4148

Fig. 2. Circuit diagram of the metronome.

'HOW IT WORKS

IC3a and IC3b form the Tempo generator,
and are wired as a free-running astable
multivibrator with it’s operating frequency
variable over the approximate range 30 to
3000 cycles per minute via RV1: the range of
the generator can be adjusted to cover this
precise range, if required, by adjusting the
value of C1.

The output of the Tempo generator is used
to clock counter IC1 via buffer gates IC3c
and IC3d, and simultaneously to trigger a
monostable multivibrator or pulse generator
that is formed from IC4a and IC4b. The
output of this monostable is used to gate on
the circuit's tone generator, which is built
around IC5, via inverting buffer stage IC4c
and via R5 and D7.

The frequency of the IC5 tone generator is
controlled by either RV3 or RV4, which are
selected via gate diodes D1 to D6 from the
output of the IC]1 counter. When the unit is
used as a normal metronome the tone is
controlled by RV3 only, and the circuit
generates a brief ‘tick’ or ‘tock’ tone (depen-
ding on the setting of RV3) each time the
tempo generator completes an operating
cycle. The duration of this tone is variable via
RV2.

IC1 is a 4017 decade counter with ten
decoded outputs. Output ‘0’ is used to control

220v
£
1 3 f o7 :
60R to
A 2 00R 100R
TOTAL
ot CE Ls1
[= 10n " _Ec' 8R to
T‘IM
POWER SUPPLY CONNECTIONS hl
1C2 PIN14 e
IC3 PIN14
IC4 PIN14
ov 10 Y iov
1C2 PIN7 3
13 PINZ | c8 'i
IC4 PIN7 220u
RESISTORS
R1, R7 10k
R2 1k
; R3, R4 100k
the ACCENT of the IC5 tone generator via R5 4k7
D1 and RV3, and also to activate beat- R6 22k
indicating LED via IC4d, and outputs ‘1’ to ‘5’
are used to control the TONE via D2-D6 and POTS
RV4. Outputs ‘1’, '2’, ‘3’, ‘4’, or ‘6’, are used to RV1 1MO Lin
control the counting model of IC1 via SW1 RV2 1MO preset (knob operation)
and a logic network designed around IC2. RV3, Rv4 100k Lin
This network causes the counter to reset
?fter each clock cycle which the unit is used CAPACITORS
in the normal metronome mode, or after each Cc1,C3 220n polyester

c2 1uo polyester
100n polyester
10n polyester
220u elect

alternate cycle in the 2-4 beat mode, or after
every third cycle in the 3-4 mode, or after
every fourth cycle in the 4-4 mode, or after c5
every sixth cycle in the 6-8 mode.

Readers should not that, when the instru-

ment is used in the accentuated beat mode, SEMICONDUCTORS

the apparent or illusory position of the T 4017
accented note can be shifted to the start or IC2,1C3 4001
end of a beat sequence by merely altering the Ic 4' 4011
relationships of the Tone and Accent IC5 NES55

frequencies. The sound ‘dee-dah-dah’ (accent
at the start of the beat) is clinically identical
with ‘dah-dah-dee’ :accent at the end of the
bat) in a continuously repeating time

LED 1, 0.2in dia D1-D7, 1N 4148

MISCELLANEOUS

sequence, although the change of accent
position is not necessarily noticeable to the
human ear: when frequencies are transposed,
however, the latter sound becomes ‘dee-dee-
dah’, and the accent clearly appears to be at
the end of the beat.

PB1 — 5 off change over push button,
(interlocking action). Rotary switch may
be used instead.

40R Loudspeaker 2 2in dia.

SPST miniature toggle.
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PROJECT: Metronome

unit — the down beat LED should be
permanently on and a steady pulse
heard from the loudspeaker.

For the accentuated beat to fall on

the correct note of each bar, an
approximate setting for the accent ACCENT TONE AC(ENTUATED
and tone controls should be adjusted
as follows: - JJ77)) BEAT Ji.
(set tempo according to time ETRONOME
signature used) ¢ VN-BEA i1 3 14 §
QRS*

Beat Accent Tone
2/4 Fully Fully

clockwise anti-clockwise
3/4 Fully Fully

anti-clockwise clockwise — -
4/4 Fully Fully

clockwise anti-clockwise
6/8 Midway Fully

anti-clockwise

That just about comipletes the
construction and calibratior for the
unit.

Hopefully our metronome will
serve it's purpose as you acquire
your sense of rhythm, even to the
more complex arrangements that will

follow. EnN Fig. 3. Component overlay.

Internal view of metronome showing
PCB layout and connections to the
front panel.

Connections to the front panel
switch assembly.

BUYLINES

All components for the metronome
should be readily available from
| most component shops.
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TAMTRONIK LTD. werr.en

217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW

TEL. 021-557 9144

NTED CIRCUIT BOARDS and

TS rorETI proJecTs

ADDITIONAL PRINTED CIRGUIT BOARDS

M Project Kit. Ref. | P.C.B. Kit. Xit. Pcbs are available for all projects from September 1976 (except where copyright
l-.?a- contents restrictions.exist).
(sps'key) 1976 f June  Digital Freq. Meter o
. . i M, 1.60 et 4)
ST | e e ps.U 602 250 250 23 m radio lé:;e/lCoz:;:sssor 4.70 G banncer 315
S| e aleer S 604 1.20 2195 BEGHL Sep. 560 ABC VDU (Set 3) 755 Jul 081 Tachometer .85
Oct. 77 Wutt:hf:!Dg P.SU. 605 1.10 7.45 BEH 710 2m Power Amp 1.50 | Micro Amplifier .85

) S 606 4.00 41.95 BFGHL oct. 241 Doubie Dice 2.10 Alarm Alarm 80
500771 Sap Dsclator 1.05 6.95 BEGHL 252 1-2 Hour Timer .10 Aug.  Moisture Indicator 1.20
z' ;; .Elemo SA,mulalof gg; 85 845 BFHL 152AB TV Pattem Gen Bongas 1.1§

5 reezer Alarm o B N Ti 1 'o
Nov. 76§ Jeneral Gipose Freamp 3 s 8t e, Nov. e i 380 Sep e 110
e e g:g 110 1088 BEGH (Set 2) 3.10 Continuity Tester -90
e e 615 1.5 13.20 BEGHL Dec. 544 Heart Rate Monitor 1.65 oat Spirit Lavel 145
o B0 | e 617 255 27.35 BEGHL 447 Audio Phaser 2.15 3 Channel Tone Control 1.00

ov. . - ‘
Mar. 77 ‘50 wan High Power Amp 618 2.10 9.75 BE 446 Audio Limiter 185 | Nov. g:kl\:onimr ey
LTl || AT D 3 e M 8 1977 | Eext  CMOS Switched Pre Amp
M 77| ilonRower Arolf S oo 150 2488 BranL Jan, 570 Reaction Tester 225 | Set 2) 5.10
Oct. 77 Digital Thermometer N ‘90 710 BEGHL 549 Metal Locator 125 To 132 Expenimenters P.5 1.30
Feb. 77 “LED Dice 3'3 16.30 BFGHL Patch Detector 1.66 morrow 555 Timer pcb 0.90
e e 2Ry &5 T30 8.40 BEGHL Heads or Tails .80 1978
Nov. 77 -&f:fr T 627 2.55 21.90 BEGHL Fob. 44BA Headphone Amp 85 Jan. Hammer Throw (Set 3) 7.45
o *Flash Tngger 628 1.10 6.25 BEGJ 449 Balanced Pre-Amp 95 Race Track 2.00
Dol 629 4.25 25.95 BFGJ 449A VU Meter 115 | Feb. Acc. Beat Metronome 1.05
“Disco Light Show 630 108 430 BEL Door Beil 1.0 Paorch Light 1.20
s 1001 1135 1885 BEWL Mer. 155 ABCD Digital Voltmeter [ 586 Shutter Timer 2,00
Nov. 76 | 541 Train Controlier 3 g8 BEHL o AT “ o85St s
5 ;; m ?,"““ﬁ-‘“’?" Bz ¥8g§ g;g 18148 BEJ Orilt Controller 1.05 -t Line Foliower 1.05
IFJ:- 77 Clock ésco e T004 3.30 16.75 BE Function Generator 1.25 ' Apr Rain Alarm 1.80
Jan 78 | House Alarm A T005 320 30.50 BEHM Temperature Alarm May Bectronic Ignition 1.50
o House Alarm B 1006 1.50 5.50 BE Set 2) 178 o eloimaHond (se1 2 325
y 1007 1.60 22.60 BEHL Apr um 197
FM?m:an ::ﬂ:::f?ﬁ.mig.u nga 1.10 6.95 BE 630 Hex Display 1.00 Jan. Digital Module A 1.55
' Frequency Shifter 7009 2.50 24.95 BEL P.S.U. 85 Digital Module-8 1.00
L.C.D. Meter TO10 1.60 27.95 BEG 804 TV Game 2.30 Dvgital Module C 1.05
Light Dimmer 1011 90 8.60 BEH May Metronome (Simple) 0.80 Feb 170
Apr. 78 Gas Monitor 1012 1.40 15.95 BEHL Inject Tracer 1.00 Twonky 255
May 78 | Star Trek Radio 1013 1.55 9.80 ar: — — _
StorslsiDosy s o] s || &R | KITS WITH A PROFESSIONAL FINISH
June 78 Spectrum Analyser (2 pcbs) T015 13.90 76.95 CEHM
Wein Oscillator T016 1.45 17.20 BEHL SYSTEM 68 e e
Torch Finder 1018 75 2.40 BE SPECTRUM AL RM
Temperature Meter T019 1.60 27.70 BEG HOUSE ALA
Aug. 78 | Etiwet Plant Waterer T020 1.30 6.10 BEE 631 335 | ANALYSER
Sept. 78 | Cross Hatch Generator 1021 210 14.95 BEGHL Mainframe PSU 1,45 } Jan.'78 Ref. T005/6
Stac Timer 7022 3.00 27.45 BEJL June '78 Ret. T0O15 3 b
Wheel of Fortune 1023 1.55 9.80 BEHL VDUA 4.50 2 x Pebs with Control Comsole for complete kouse
Oct. 78 Complex Sound Generator T024 3.95 25.75 BEH vDbu 8 4.30 scrasned layout. Components, ’ protecion. .
R.F. Power Meter 1025 1.60 15.30 BEHL cPU 3.80 swilches. Elsctret Microphane, elc. KB includes Vero G’ rangs brushed
Power Bulge 1026 -85 3753 BE"'{ Y 370 Screen printed End Plate, Screen | dluminiun instrumant case with black
o | S 1022 328 el o Cuts & 4K Ram  3.80 printed Case i | front panel acremm printed.
Oct. roximity Switcl . . e . =ty
Feb.78 | Ultra Sonic Receiver 1029 1.00 10.75 BEH Pric includes VAT & P&P  £76.95 Price includes VAT & P&P £36
Feb. 78+ Ultra Sonic Transmitter 1030 90 5.65 BEH - — - - e
Nov. 78 Cuts Cassette Interface 13;; Eég ;ggg SE:L SPECIAL OFFERS
Audio Osciflator (2 pcbs) . -
Dec. 78 Cwav Algvm 2 chs)M }‘ggi 338 6.95 BEJ KEY TO KIT CONTENTS | Plug-in mains PSU 3v/6v/9v/12v OC 300MA.
ine Temperature eter - . - N
Curve Tmcer 1035 1.20 10.95 BEHL Sumhlo‘ for calculalors, TV Games. stc. £2.99
Eprom Programmer 1036 2.65 23.35 BEH N N 100 X '4W Ik resisiors 30p
Eprom Programmer P.S.U. 1037 1.70 6.25 BE B Printed Circuit Board(s). | 4 % NE 555 £100
Jan. 78 | Car Tachometer To3s 2,50 1220 e € With Sereen printed component layout
Digital Module A & B (2 pcbs) 7039 2.55 21.55 BE S Tegemn
Digital Dial {Exct. T039) Tg:? ;gg 2332 :E E All Resistors. potentiometers. capacitors. Pchs and kits available from TAMTRONIX LTD.
R eTe aomenron 104 2.30 20.95 BEHL semi-conductors i wr projects from HOBBY ELECTRONICS AND
Fob. 79| Tape STds Synchroniser 082 i50) 575 SENO F As E but with exclusions. Please ask for details EVERYOAY ELECTRONICS. Send sas for fres
a oise Limiter - . -
Ug‘:‘e‘ Acttvoted Tachometer 1044 265 35.85 BEH ‘[’)Ilrl‘sa.nd/or transistor sockets and/or soldercon catalogus. Pleass yuots project and kit
Mar. 79 | Headlight Delay 1043 o o et H. Hardware includes switches, knobs, lamps and refarence number when details of a specific kit
Logic Trgger o . hoiders, fuses and holders, plugs and sockets., irod, $20.
Stage Dimmer Controi Module F047 2.95 47.95 TBA ferom) by Piaratormon) 4 are required. Sae.
Siage Dimmer Modute 10 amp TO48 6.30 TBA — relays, terminal blocks, battery connectors, etc. .
Stage Dimmer Module 20 amp T049 6.30 TBA BUT excludes nuts, boits, washers, connecting ’
Audio Power Meter 1050 3.45 72.45 BEH wire, batteries and special miscellaneous items. Tamnmk‘ml. reservas the right 1o change kit
Apl. 79 Click Eliminator TOS1 4.55 TBA - J As H but with exclusions. Please ask for details contenl without notice to incorporate curreat
Wind speed indicator ;g gg 3‘4-;8 ;:: K As H but including connecting wire. modific ations or to make valid substitutions tor
Guitar effect unit L Suitable case(s). il il nents.
May 79 Double Die TO54 1.65 TBA = M Suitabie case with screen printed lacia. T‘ﬁml’z T";I‘l'sl:::ﬂm can be supplied
Headphone amp. 1055 275 TBA N.  Fullkitto magazine specified standards maority PP
Car immabiliser 1056 1.20 TBA P. Kit with professional finish — incorporating all from stock. however pleass allew 21 days
Ambush (3 pcb’s) 1057 8.65 TBA = prime features including screen printed pcb and delivery since demand on any kit is unpredict-
case where appropriate. able.

Visit our shop at Telephone or Letter
32 market Place

Great Bridge, Tipton .
West Midlands

detai
Trade and Educa

refgrence and free catalogue

onal enquiries welcome

a digitizer adds another dimension ::

Measunng

Menus Market
Cartographic Archeologic
Orthodontics Desi gn Gl

ment Military
L Geographical
Town Planning
hstncs Trattic

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or-a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

@ Bit Pad interfaces with almost any micro
computer.

@ Bit Pad consists of a 15" sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.

@ Bit Pad costs only £450 {exciuding VAT).
Fill in the coupon and we will send you full
information and details.

Microscopy Mans
Structural Civil Bait
Account

Physi
Terminal Display Systems Ltd., Hillside, Whitebirk Industrial Estate Blackburn BBI SSM; Lancs, England

r-Sen_d(u Depanr:m CPET Termlnal Dlsnlav Svste_ms W Hnllsﬁmmmurmaalr - _'
I Blackburn BBY 5SM. Lancs, England I

I Name . I

I Address I

- ]
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FEATURE

TRANSISTOR
OPERATING POINT

Designing a transistor amplifier? Take the guessing out of finding the correct
DC or static operating point of a transistor with this simple approach by

W. R. Masefield.

IN THE DESIGN of transistor amplifiers, one of the first
considerations is to establish the correct DC or static
operating point for the transistor. Probably the most
common method used by the amateur is that of having a
guess, followed by trial and error juggling with com-
ponents on the breadboard.

There is no need for that; there is a way of predicting
the operating point and finding some of the circuit
component values to be optimised before leaving the
drawing-board. Nor is any advanced mathematics used,
but it is as well to have a calculator with logs to base
facility.

Common Law

Whatever circuit configuration is used, common emitter,
common base, common collector (emitter follower), the
fact does not alter that there is a certain relationship
between the base-emitter voltage Vg and the emitter
current |;. This relationship is exponential, and, because
of this, a plot of Inl; against Vi is a straight line as in fig.
1.

Vbe

NE

VOLTS

| | | C | 02
-10 -8 -6 -4 -2 o in(le)

Fig. 1. As the I, v,, relationship is exponential, and graph of In I
against Ve is a straight line.

It is a simple matter to verify this, using the circuit of
fig. 2. The voltmeter must have a high impedance,
otherwise the value of I¢ will be incorrect.

As the graph is a straight line, it can be described by
the linear equation:

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

SUPPLY

470k

mA

Fig. 2. The circuit used to verify the relationship between I and
Vge.

This equation is extremely useful, and it is worthwhile
determining the slope, m, and the intercept, V, for any
transistor to be used in the circuit under development.

As the graph is a straight line, only two points are
needed to determine it. One pointis given by the intercept
on the Vg axis. This is V, and is the base-emitter voltage
when the log, of the emitter current is zero, i.e. when | =
1 mA.

If the emitter current is now changed to |, and the
corresponding base-emitter voltage is Vi, then the slope,
m, is given by

m—M ................ (2)

InT—Inlg

This turns out to be of the order of 30X 10-3 when Vg,
is in volts and I¢ is in mA.

The only other parameter required is h;. Note that this
is not h,, which is the dynamic forward current transfer.
hee is the static forward current transfer, and can be
determined by measuring I_ and |,. Then:

Armed with these three parameters, m, V, and h,, the
operating conditions in any circuit can be found. These
are summarised below. The resistor suffixes have been so
chosen to make things easier when writing a calculator
program for speeding up the calculations. >
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Fig. 3 Common Emitter Mode with base potential bias

O
Vee

§m 3

Ve

Vb
Ve
2

R R4

O

The given conditions will be supply rail voltage, V., the
desired collector voltage V., generally haif rail voltage, the
collector load, R;, to give a suitably low output resistance
and economical |, and the potential divider R,, R, to take
a current that is likely to swamp the base current and so
give a fixed reference voltage, usually about 2V at the
base. Then:

Vg= \F:C,C;L :22 ................. (4)
.= V°;:V° ................. (5)
le=1.(1 +:‘_FE) ................ (6)
Vege=m(nlg)+Vy ... ... .. .. ... . (7)
Ve=Vg—Vge ..o (8)
R4=V—E .................... (9)

This sequence therefore enables the critical resistor R,
to be determined accurately.

Fig. 4 Common Emitter with Base-Collector Resistor Bias
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FEATURE : Transistor Operating_Point

Given the supply rail voltage, V_, the collector voltage
V. about half V_, and the emitter voltage, V, generally 1
volt, the load R; is again chosen as a compromise between
low output resistance and low collector current, then:

V. —V
le=l,=-S¢—< . .. ... ..., .. (10)
E c R3
Vv
Ra=— o (1)
e
I
Ig= L
B 1+hg (12)

o (13)

This sequence enables both R, and R, to be deter-
mined accurately.

Fig. 5. Common Collector (Emitter Follower)

Vce

&)

Ve

Given the supply rail voltage, V., the emitter voitage, V;,
usually half the rail voltage, and the emitter load, R,
is chosen to give a compromise between low output
resistance and economical emitter current, then:

Ve=Ve+Vgr ..o (18)
lE

Ig THh e (19)
Ve—V

Ry=—S_8 (20)

This sequence allows R, to be found accurately.

Although on paper the above sequences look
laborious, if a programmable calculator is available, it is
possible to put all of them into program memory, and all
data in the data registers, then try different values of
resistors until optimum values are found. At this stage the
breadboard may be prepared, in the knowledge that the
values obtained will be close to those actually needed.

EN
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—BEGINNERS

”—:T EST INSTRUMENTS

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified C.Halimark £2.20
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclalr £4,10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radlo King £3.15

Beginners Guide to Audio Sinclair £3.10

L

The Oscilloscope In Use Sinciair £3.10

Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King £5.60

Radio Television and Audle Test Instruments King £5.90

[:SERVICING

Electronic Fault Diagnosis Sinclair £3.20

—COOKBOOKS>

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00

Video Cookbook £7.00
TTL Cookbook £7.55

Rapid Servicing of Transistor Equipment G. King £2,95

Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50
Vol. 2: 1971-74 £8.50

FM Radio Servicing Handbook King £4.80

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80

— APPLICATIONS

Advanced Applications for Pocket Calculators J Gilbert £4.20

Build Your Own Working Robot D. Heisman £3.70

Electronics and Photography R. Brown £2.30

Fire and Theft Security Systems B. weis £2.00

How To Build Proximity Detectors and Metal Locators J. Shieids £3.90
How To Build Electronic Kits Cape! £2.10

Linear Integrated Circuit Applications G. Clayton £5.40

Function Circuits Design & Applications Burr Brown £15.95

110 Electronic Alarm Projects R. M. Marston £3.45

110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95

Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainsile and Colwell £2.45

Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

—THEORY

Introduction to Digital Filteting Bogner £10.20

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Cliffard £6.70

Semiconductor Circuit Elements T. D. Towers £6.40

Foundations of Wireless Electronics M. G. Scroggie £4.45

Colour Television Theory Hudson £6.20

- REFERENCE

—TV AND HI-FI

Audio Handbook G. King £6.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Encl es ff £3.90
L Master Hi-Fi Installation King £2.80

Bad,

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25

Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Colwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35

—LOGIC

Popular Valve/Transistor Substitution Guide £2.25

Logic Design Profects Using Standard ICs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfieid £12.50

Designing With TTL Integrated Circuits Texas instruments £9.05

How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digltal IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00

Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

—COMPUTING

Microprocessors and Microcomputers B. Soucek £18.80
Microprocessors D. C. McGlynn £8.40

Introduction to Microprocessors Aspinall £6.40
Beglnners Guide to Microprocessors £4.70

Beginners Basic Gosling £3.35

OP-AMPS:

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Experiments With Operational Amplifiers Clayton £3.40
Designing With Operational Amplifiers Burr Brown £16.65
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op-Amp Circuit Design & Applications J Carr £4.00

Radio Valve and Semiconductor Data A. M. Bell £2.60

Master Transistor/Integrated Circult Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) £8.00

Radio, TV and Audio Technical Reference Amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

LMISCELLANEOUS

Integrated Electronics J. Milman £7.90

Microelectronics Hallmark £3.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.
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[ QUARTZ LCD
5 Function

Hours, mins., secs.,
month, date, auto
calendar, back-light,
quality metal
bracelet.

£6.65

Guaranteed same
day despatch.

Very slim, only
. 6mm thick.

\.

(QUARTZ LCD
7 Function

Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9.65

Guaranteed same
day despatch.
Very slim, only
6mm thick.

C

(QUARTZ LCD
11 Function sum cHrono

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.

+ Split and lap modes.
Back-light, auto
calendar. Only 8mm
thick.

Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£1 2.65 Thousands sold!

L Guaranteed same day despatch.

M3

( QUARTZ LCD
ALARM 6 Function

Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
steel bracelet.

Only 9mm thick.

£12.65

Guaranteed same
day despatch.

L

(QUARTZ LCD
ALARM 7 Function

Hours, mins., secs.,
day, date, alpha day,
back-light, auto
calendar.

Adjustable stainless
steel bracelet.

Only 9mm thick.

£18.65

Guaranteed same day
L despatch.

M5

(QUARTZ LCD Alarm )
Chronograph with Dual

Time Zone Facility

Constant LCD display of
hours and minutes, plus
optional seconds or
date disptay, plus day
of the week and am/pm
indication

Perpetual calendar, dav,
date, month and year
24 hour alarm with on/
off indication

110 second chrono
graph measuring net,
lap and first and second
place times

Dual ume zone facihity
night hight

Only 9mm thick,

| £24.65

M6

Chronograph withAlarm
Time Zone Facility

Constant LCD display of
hours and mnutes, plus
optional seconds or
date display, plus day
of the week and am/pm
ndication

Perpetual calendar, day,
date, month and year.
24 hour atarm with on/
off indication

1718 second chrono
graph measuring net,
tap and first and second
place times.

Dual ume zone facility
might Light.

Only 9mm thick

| £27.65

SOLAR QUARTZ LCD )

—
QUARTZ LCD

Alarm Chrono

stopwatch, split time, £ —
alarm, second watch $

(dual time), back- @ ;

22 function, 6 digit.
Hours, mins., secs.,
date, day of week,

light.
FRONT BUTTON
OPERATION.

£22.65

Guaranteed same
day despatch.

METAC * PRICE
\.

M8

SOLAR QUARTZ LCD |
Chronograph

6 digit, 11 function.
Hours, mins., secs.
14100, 1/10 secs.,
mins.

Split and lap
modules.

Auto calendar and
back light.

Powered from solar
panel with battery
back-up.

£13.65

M9

p—
SEIKO Atarm Chrono

LCD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,
1/10th secs., and

stainless steel,
HARDLEX glass.

List Price £130.00
METAC PRICE

£105.00

.

M10

fSEIKO Chronograph

LCD, hours, mins.,
secs., day of week,
month, day, date,
12 hour chrono-
graph, 1/10th secs.
and lap-time.

Back light, stainless
steel water resistant,
HARDLEX glass.

|
i |

List Price £85.00
METAC PRICE

£68.00

L

M11

- D
SOLAR QUARTZ LCD

5 Function

Genuine Solar

Solar panel with
battery back-up.
Back light and auto
calendar.

Hours, mins., secs.,
day, date.

Quality metal
bracelet.

£9.95

Guaranteed same
L day despatch.

—
HANIMEX

Electronic

LED Alarm Clock

i

Features and Specification

Hour/minute display Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on/oft control. Display flashing for power loss
indication Repeatabie 9-minute snooze. Display
bright/dim modes control. Stze: 5.15" x 3.93" x
2.36” {(13tmm x 11mm x 60mm}.

Weight. 1.43 Ibs {0.65 kq).

£865 Thousands sold!

Guaranteed same
day despatch.

M13

(QUARTZ LCD
Ladies Slim Bracelet

5 function.

Hours, mins., secs.,
day, date and back
light and auto
calendar.

Elegant metal
bracelet in silver or
gold.

State preference.

£15.95

Guaranteed same day

TN

QUARTZ LCD
Ladies 5 Function

Only 25 x 20mm and
6mm thick.

5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.

State preference.

£9.95

Guaranteed same day

Ldespatch.

M14

L despatch.

M15

(HOW TO ORDER

Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers, Write your name, address and the order details clearly, enclose 30p for post and packing
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices incfude VAT.

Trade enquiries: Send for a complete list of trade prices — minimum order value £100.
Telephone Orders: Credtt card customers can tetephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4753 03272-76545.

T

CALLERS WELCOME

(DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification:

Hour/minute display. Large LED display with
p.m and alarm on indicator. 24 Hours alarm with
on-off control, Display flashing for power loss
indicator. Repeatable 9-minute snooze. Auto-
matic brightness control, Weekend alarm cancel.

£10.95

Guaranteed same day
despatch.

Shops open 9.30 - 6.00.
i -/

M16

~\

—

lllevec

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 76545

South of England
327 Edgware Road
LONDON W.2
Telephone: (01) 723 4753

.
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20 x 20 WATT STEREO AMPLIFIER

Viscoum IV umit in teak simulate cabmet. Siiver finish rotary controis and
puskbutions with matching fascia, red muns indicatos and stereo jack
socket Functions switch for mic. magnetic and crystal pickups, tape funer
and auxhary, Rear panel features two mains outlets OIN spe&zr

and input sockets plus fuse 20x20 walts RMS 4Dx40 watis peak

For use with 8 to 15 ohm speakers. £29 90

£2.50 p&p

ohms speakers

30x30 WATT AMPLIFIER
IN KIT FORM

For the experienced constructor com
plete in every detail, same faciiities
as Viscount IV, but with 30x30 output -
60260 watts peak For use with 415

£29.00 [2.50

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT

with BSR P200 belt drive
deck and Shure £5500
M75 cartridge. +p&p £5.00

| 4

EMI SPEAKER BARGAIN /

Stereo pair 350 kit. System consists of
13" x 8" approx. wooler with rotled
surrgund; 2% approx Audax tweeter,
crossover components and Circuil
diagram Frequency response 20 Hz

10 20 KHz. Power handling 15 watts RMS

20 walts max. : l

8 ohm impedance

£14.95

Per stereo pair
+ £3.40 php

BSR P200 ;
Belt drive chassis turntable unit sem: £24.95

A.8.C. QLM 30 Mk Hi Magnetic Cartndge
to suit.

utomatic, cueing device. p&p £2.55

£1.75

i
T

1B

MODEL CC 10A

Record changer with cueing device

£7.95 p&p £2.00 Size 12".x 8% b

Manual singte play
record deck with aufo

B8S

LY retum and cueing lever. hited with stereo stainiess steel limsh f5 95
f 4 ceramic cartndge 2 speeds with 451 pm LCD 8 Functron CHRONDGRAPH men's digital £12.95
- spindle adaptor «dealty suited tram hor:z watch, stainless steel binish a
! or disca use Py POCKET CALCULATOR, With LED drsplay. memory
O0uR PmC(£1 0 95 2 g and percentage key £295
‘ﬁ_' AM/FM DIGITAL CLOCK
GARRARD DECK RADIO  Accurate 4 Digt

itted with $tereo-ceramic cartridge
eady {0 fit inta your awn plinth

AVAILABLE ALSO TO PURCHASERS OF THE 10 + 10 AMPLIFIER KiT
S ————

LED 5 tunction men s digitat watch
stainiess steet finish
LCO 5 funcuon men's digal warch

lectronic Clock with 2" LED
display Bnazer and
snooze imer

AUDIOMODULES IN

BARGAIN PACKS

CURRENT CATALOGUE
PRICE £ =l
AT OVER 4

PER PACK

SEE OUR PRIGES

1 PACK 1 2xLP1173 10w RMS output power audio

amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input
£4.95

OUR PRICE
p+p £1.00

PACK 2 2x LP1173 10w. RMS output power audio

amp modules + 1 LP1184/2 Stereo pre amp for

magnetic, ceramic and auxiliary inputs

US. OUR PRICE £7.45

p+p £100

10+ 10 AMPLIFIER KIT

An opportunity ta buy a 10 watts per channe! stered
amplitier kt which is sutable for use with a ceramic
cartridge. The amplitier utilises proven Mullard modules and
is availabte at a very competitive price The amplifier kit
comes complete with instructiors and includes: a Mullard
LP1183 stereo preamplifier module, twa LP1173 power
amplifiers with.Integral heatsinks, a power supply.

Zobel networks, frant and back mounting panels, a inished
tascia panel, all control potentiometers (bass, treble,
volume and balance), switches, input. output and hesdphone
sockets, wire, and an easily assembled wrap around cabinet

1o ovse l%u‘e/z‘t'a"{;é:r?m::telv w205 €£11.99
BARGAINS FOR PERSONAL SHOPPERS
£5.95

w7

Mullard

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

ACCESSORIES

Suitabie mains power supply parts,
consisting of mains transtormer, bridge
rectifier, smoothing-capacitor and set
of rotary stereo controls for treble.

bass. volume and bllan:8£2 90

plus £1.50 p&p

Two Way Speaker Kit
Comprising of two 8" x 5 approx
4 ohm bass and two 3% 15 ohm mid

£3.95

per sterea pair
phus £1.50 p&p

range tweeter with two
Cross-over capaciors.

50 WATT MOND
01SCO AMP

£29.95

Size approx. 13%™ x 5%" x S‘/n

50 watts rms. 100 wails peak output. Big features include two disc
inputs. both for ceramic cartndges, tape input and microphone input.
Level mixing controls fitted with integral push-pull switches. Independent
bass and trehle controls and master volume

g—.

£11.95

SANYO Nic/cad. battery. with
mains charger equivalent in
size and replaces 4 SP11
type, batts. Size 3%"x 1%"
x 2" approx

£7.50

p+p
£1.50p

Micro Cassette Recorder

BARGAIN FOR
PERSONAL

SHOPPERS ONLY
Altone UA4

T

125 Want Power Amp Module

Mains power supply for above unit
MULLARD Bulr power supply

DECCA 20w Stereo spe aker kit comprising
2 8" apptox bass umits »
tweefer INC CrOSSOVESs
VIDEOMASTER Super Store TV Game
with pistol mans operation
PORTABLE RADIO/CASSETTE RECORDER, AM/ FM wiih clock
LW, MW. SW.VHF mains/battery operation

VIDEOMASTER COLOUR
SHOT TV GAME

Choice of three games—Football, Tennis
and Squash. Ready to play—one or two
players. MAINS DPERATED

‘ﬁii\l o |
“’""’1?;95
£350
£1.50
£20.00
£14.95

234" approx

70 & 100 WATT
MONO DISCO AMP

Size approx

14" x 4" x 10%

Brushed aluminium
fascia and rotary controls
fave vertical shde controls, master volume,

tape level mic tevel, deck level, PLUS INTER DECK FADER
lor perfect graduated change trom record deck No. 1 to
No. 2. or vige versa Pre fade leve! cont:ol

70 watt
(PFL} lets YOU aear next disc before tading 140 watt peak £57
1t n. VU meter monitors output level p&p £4.00

Output 100 watts RMS 200 watts peak

100 watt f[EJ

-

Stereo System
Features 8 watt total output. Full size BSR manual turntable
with cueing and auto return. Socket for tape in and out and

stereo headphones i
complete with speakers. m
£13.95

Pocket size—home or office use or
when travelling.

Battery operated fluorescent
camping lamp.
Runs off 8 U2 batteries.

f Al itams subject to availability. Price correci st 4/4/79 and subject 1o
4,50 change without aotice

oppoRTUNITY AT £9.95 ont
R|ThV||C

For personal shoppers only

DUO Il SPEAKERS

Attractive teak finish, modern design.
ncorporating 2 speaker units—8
approx. woofer and 2% approx.
tweeter. 45 to 1800 Hz Impedance
8 ohms. Power 15 watts RMS

20 watts max Per siereo pair

£17.00

325 EDGWARE ROAD, LONDON W2
21E HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No caliers
ALL PRICES INCLUDE YAT AT 12%:%

fSize approximately 47" x 15%" x 15"

FOR PERSONAL SHOPPERS 0
STEREO RADIOGRAM CABINET

Finished in a natural teak veneer with opening top.
Easily modified to accommodate stereo equipment of

your choice. Price £1 095

[

Personal Shoppers EDGWARE ROAD LONDDN W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK

|

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

29



TUNER~AMPLIFIER

BTERED

This Hi-Fi DIY project brings ybu 70 watts per channel of your favourite jingles from a
high quality tuner-amplifier designed to ETI's stringent specifications. VFET power
amp and digital tuner put this unit in the top bracket of today’s listening.

SYSTEM 8000 was designed in an
attempt to answer the problems of
two groups of people. Those desiring
the highest quality of music
reproduction without all the
unnecessary expense of unwanted
‘frills” and those people wanting to
build their own hi-fi to the highest
standards available.

The tuner-amplifier, or receiver,
has made a good market for itself
since changes in the tax laws some
years ago began to make it more
economic. Putting everything in one
box is an attractive cosmetic
proposition too as interwiring can be
eliminated entirely. Flexibility need
not be sacrificed.

An important part of the design
brief for this unit was to include —
where relevant to improvement in
quality — the latest advances in the
field. Accordingly a FET power amp,
various tuning and digital frequency
read-out can all be found behind the
fascia. In addition the design is
‘remote-control ready’ but more of
that later.

Ins And Outs

The final preamplifier design was
" decided upon only after much heated

30

discussion. The case for good filters
has been iterated many times, and
need not be stated again here. :

Those included here, of 12dB, are
designed for minimum phase error
and are in fact never out of circuit —
their turnover is simply shifted
beyond the audio range. This means
that the rumble filter blocks sub-sonic
signals which would otherwise cause
undesirable effects at the speakers.

A mono control is included —
mainly for FM listening in difficult
conditions.

The tone controls are the active
Baxandall type, giving 12db of cut
and boost at 50 Hz and 10 kHz.
Careful attention was paid to ensure
that this stage would not be
overlooked by sudden musical peaks,
and the gain has been distributed in
such a way as to avoid this. The
position of the volume control before
the tone controls also helps.

The balance control is
incorporated into the final gain stage,
giving a high degree of positional
adjustment.

Getting Taped

Of particular importance are the
tape-recorder facilities, reflecting the

growing usage of the tape-recorder
as a hi-fi medium. Two inputs are
provided, with comprehensive
switching between them. Each
input/output has it's own preamp,
with adjustable level controls,
enabling virtually any tape-recorder
to be used with the System 8000.
Use of the dubbing switch permits

.information to be transferred from

tape-to-tape whilst listening to
another input — and use of this
switch, and its associated socket,
breaks the connection between
inputs, and tone controls. Thus a
quadraphonic unit, or graphic
equaliser, may be introduced here.

The auxiliary input feeds direct to
the rumble filter.

The magnetic input is an example
of where discrete devices surpass
ICs. The vital design criterion for a
magnetic preamplifier are accurate
equalisation, large overload margin,
a high signal-to-noise ratio, and low
distortion. The qualities of the
particular design employed should
satisfy the most critical of listeners.

The tuner reflects as much as
possible of current thinking.
However, there are constraints for a
kit-based project, not least being able
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PROJECT

to ensure supply of the devices
employed.

The prototype has been revamped
twice following the sudden
non-availability of certain devices
(—one more argument for using
discrete transistors wherever
possible).

Another constraint is difficulties
with alignment, making the use of a
pre-aligned tuner head essential. For
reasons of flexibility, varicaps are
used to tune both FM and AM.

Head Start

The FM tuner head is a dual MOSFET
design with three-tuned stages.
Sensitivity is good, image rejection
adequate, and strong signal handling
excellent. The use of varicaps has
permitted the introduction of an
interesting option — a tuneable
preamplifier, to be fixed to the aerial,
and deriving tuning volts and AGC
volts from the System 8000. The
design uses a further five MOSFETS
and tuned stages, raising the
tuner-head performance from the
good to the superb.

Details of this innovation will be
published at a later date, and

An internal view showing the PCB layout, showing the positions of the front panel

controls.

operation of the System 8000 is not
preamp dependant in the meanwhile.
The output from the tuner head is
fed to a complex filter and preamp
stage, and then to the FM IF IC, the

SPECIFICATION

CA3189. This device is a significant
improvement over the earlier
CA3089.
A double-tuned detector is used
for minimum distortion, and the AFC
[ 4

POWER OUTPUT

THD & TID

FREQUENCY RESPONSE
S/N RATIO

INPUT SENSITIVITY

TREBLE CONTROL
BASS CONTROL

HI FILTER

LO FILTER
OVERLOAD MARGIN

M

FREQUENCY RESPONSE
SEPARATION

— 70 watts RMS per chan-
nel into 8 ohm (higher out-
put is possible from a larger
transformer)

— 0.01% at all frequencies,
and all levels

— *= 1kb 20HZ-25kHZ

— Better than 70db, all

inputs

— 100mv Aux, and phono
3 mV tape variable

— = 12db at 10kHZ

— = 12db at 50 HZ

— 12db, turnover at 10kHZ
— 12db turnover at 40 HZ

— better than 30db all in-
puts

— 20 HZ-15kHZ. = 1db
— 45db at 1kHZ

DISTORTION —

frequencies

— 65db

— 80db

— 50db

— 10V fora 30db S/N ratio

19kHZ REJECTION
38kHZ REJECTION
IMAGE REJECTION
SENSITIVITY

when using aerial preamp:

IMAGE REJECTION — 100db

IF REJECTION — 100db

AM REJECTION — 100db

SENSITIVITY — 0.5 uV for a 30db SN
ratio

AM

MW — 550-1640kHZ

LW — 180-250kHZ

IF — 470kHZ

SENSITIVITY — 5UV fora 20 db signal to
noise ratio

AGC RANGE — 70 db for a 10 db audio
change

0.05% or better at all
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TAPE 1

R34

DUPLICATE

C‘(IT
2u2

R33 |
o
—
-0
+30V
P, R21 A% BCi79C l%
s et R2 ax7 a9 2 R27
680k BC179C 680k 220 !
ar an
oy BC179C
S E L
8pd
€3 c1e
(3] BC109C
< BC109C + 3 ::.z( J c26
R24 c26 202
oo RV == <im0 202 R28
470k M2
) 5 Rz
& L7 RV4 RVS
470k 47
R31 c";':o
22 241
AN
—AAN

R32
2k2

Fig. 1. The tape input circuitry of the System 8000 tuner
amplifier. Note that each input has its own preamplifier and this
gives the system greater flexibility than if the usual mixing had

been employed.

preamplifier circuitry.

A view of the front panel, showing the
mounting of the digital frequency read-out,
which serves both AM and FM. This circuit
block is to be featured in much greater
detail in next month’s final part of the
System 8000 article. An LCD display was
rejected early in the design, due to its much
lower visibility.

32

The circuit block is inserted after the filler stage in the

PASS

FROM HIGH I

FILTER [

TAPE 2

bup

Ji1=

L

—3
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PROJECT: Tuner-Amplifier |

I Q38
+ BCX32
C151
47u
83V 1 speaken &
CONTACTS 83v
re—-
o8
1N4004 : :‘\0 !
i ) RELAY
' | sM2/700
2 AMP o
', (CHASSIS MOUNTED) 2
—— . ‘ .
' l$£
- " -
= c160 -
1
H and) 3 AMP FUSES
: L c32 - £,
i T 19007~ +a5V
; a6 - S =L :
i c28 ke J4700u] 4
¥ an? i :
. 680V c31 c3a ]
. 1000 100n | €35+ R178° H
_&(; I | ' 220n 47k :
’ 1
g L {
c38» v
47004 +< py79. )
€37 47k '
fz I N I —t}
-4-5 R

3 AMP FUSES

R75
3k3
* THESE COMPONENTS ARE SOLDERED
DIRECTLY TO TABS OF SMOOTHING CAPACITORS
THREE CAPACITORS ON PRIMARY SIDE OF
TRANSFORMER TO BE MOUNTED DIRECTLY

TO TRANSFORMER TERMINALS

2 RECTIFIER BLOCKS ARE USED IN PARALLEL

Fig 2. (Above) the power supply and speaker protection components and associated
circuitry. Note that some components mount directly onto the main PCB and not onto
the separate PSU board.

Below: the power supply section, showing the screening and the special
transformer for the design. .

voltage is used to alter the varicap
line rather than pull the oscillator.

The audio signal derived from the
FM IF passes through a low-pass
filter and then to the latest in
stereo-decoder IC’s, a phase-lock
loop device based on the popular
MC1310. This new IC has increased
separation, very much lower
distortion and a high degree of pilot
tone suppression. Following this
stage with a multiplex filter block also
removes the 38 kHZ tone. ’

The Long And the Medium

The AM section has five wavebands,
medium and long.

Three stage tuning is used for
improved selectivity, and the use of
the CA3123 IC gives good sensitivity
and excellent AGC characteristics. A
discrete stage has been added to P
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Fig. 3. The stereo decoder section of the FM tuner. Excellent
results can be obtained from the KB4437 in this mode.

+15V
R115 R116
a7 4T ke G99 ,
[ 100
c100 R118
R102 R108 10u fgg; 100R
At &7 * 120
an L12 4K7
BCIINC BLR3107
| + ' VA
c101 e
an 1 R121
8C108C a7
_E_ 3 1c2 59 a2
R110 ce0
100R
+
an ——
%2 o

A front view of the tuner amp chassis with
the digital frequency meter and panel con-
trols in position, before mounting the fascia
in place.

100u
R4l l ;1323 +30V
2«2
R63
10R
cs7
240p 0
RA0
470k
R48
cs1 470k
ca7 47a Q15
100 8C109C 10
o_"_ STEREQ
DECODER
c52 RUMBLE
470n RA48 15k
—HF
FROM
STEREC —»-O
BEACON
R4 RV12
R185 12k 100k °
56k
L. P. R54
R42 R43 €55 2k2
R4S R46
™o S 1% ko W0 - 2408

I R47 |_—
470k
l o ° L. c58
T 100p RS
10k
o Xl‘.SANCE
470k e
lin
FROM Fig. 4. Circuit diagram of the tone control network with scratch and rumble fiiters and
CERRNEL mono/ stereo switch.

!
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PROJECT: Tuner-Amplifier

PARTS LIST

RESISTORS (all aW 5% unless marked)

C47,105,139,140

C48-51,60,61

C52,63,83

C55,57,137

C58,78,84-87,142,190

C62

C66,141

C68,71,122,126,136

C70,74,76

C73

82,90

c8s

Ca1

C92,95, 97

C96

C102-104,106-111,119,120,
129,130,134,146-9,153,154

C112-114

C125

c127

C145

C150

C151

SEMICONDUCTORS

100n mylar

33n mylar

470n mylar

140p polystyrene
100p polystyrene
1n5 mylar

56p polystyrene
270p polystyrene
4u0 63V electrolytic
100u 6V electrolytic
47n mylar

50p polystyrene

1n0 mylar

1u0 16V electrolytic
B6u8 16V electrolytic

10n ceramic

22n ceramic

1n0 ceramic

10p polystyrene
50n ceramic

4u7 63V electrolytic
47u 63V electrolytic

C11,39,65,59,63,67,89,100,101,

121.132.133.138.143.144
C10, 13, 16-18, 21, 23, 26,86,
116,118, 123
C12,15,20,25,69.72,79,80,161
C22,42,64,93
C27-29
C30-34
C35,37,43,44,77,75,124,128,
131,152
C36.38
C40,46,160
C41
C45,54

R1,155 56k
R2,89,101 680R
R3 47R
R4,40,47,48 470k
R5,67,152,160,180 100k
R6,17,18,21,25,26,29,68,109,115,116,120,121,
148,149,154,171 ak7
R7 270R
R8,49,50,60,74,112,147,164,162 16k
R9 68k
R10,83,85,88,92, 146 22k
R11,170 8k2
R12,79,110,117,118,119,122,169,173 100R
R13,144 3k9
R14,137,141,151,168 33k
R15,23,175 680k
R16,24,33,35,42,61,66,82,102,103,177 ™
R19,27 1M5
R20,28 2M2
R22,30,55,57,59,124,128,133,135,142,156 10k
R31,32,34,36,41,53,54,64,72,73,111 2k2
R37,38,51,52 3mM3
R39,178,179 47k
R43,44,129,130,176 12k
R45,46,69,76,81,113,127,132,158,165 1k
R56,58,75,86,87,100,157,159,172,174 3k3
R62 270k
R63,90,99 10R
R65,80,143,153 2k7
R70 6k8
R71 33R
R77.84,140,150 1k5
R91 27R
R93,131,134,139 150R
R94,114 220R
R95,96,145,181 470R
R97 4R7
R98 (1 watt) 4R7
R104,106-8 18k
R105,123,126,136,138,161,163,166,167 330R
POTENTIOMETERS
RV1 1k
RV2,4,11 470k
RV3,5,10 47k
RV6 5k
RV7 20k
RV8 4ak7
RV9 100R
CAPACITORS
C1 470n 16V tant.
C2,56,94 470p polyester
C3 22p polyester
ca 100u 3V tant
C5 27p polyester
cé 10u 3V tant
C7,98,99 10n mylar
C8.81 22n mylar
c9 220u 6V electrolytic

10u 25V electrolytic

2u2 16V electrolytic
8p polystyrene

220u 30V electrolytic
4n7 600V AC

100n 100V

220n 100V

4700u 63V electrolytic
100n 50V mylar

10u 40V etectrolytic
100u 16V electrolytic

Q1,5,7,9,11,13,19,21,25 BC179C

Q2 MPSA12
Q3,4,6.8,10,14-18,20.26,29 BC109C
Q12 BD139
Q22-24 BF395 =
Q27,28 BF256
Q30-32 BC556A
Q33 BFR79
Q34,35,36 BCX32

Q37 25K134
Q38 25J49

D1 C30V 400mW
D2 C12V 400mw
D4-8 , 1N914
VvCD1 KV1210
IC4 CA3189E
IC5 CA3123E
IC2 KB4437

IC1 7815
INDUCTORS

L1 KACS4520A
L2 220K

L3 34342

L4 34343

L5,7 6A6408
L6,8 1A350

L9 18576

L10 CFUOS50P
L1 YHCS11100
L12,13 10mH

L14 BLR3107

L15 '12turns 24SWG
. {wound on resistor)

VARIABLE CAPACITORS
Cv1,2,4 25p
CvV3.,5 50p

CERAMIC FILTERS
F1-3 CFSE10.7

MISCELLANEOUS Tuner Head VT02/3, 36-0-36 secondary
transformer, metalwork to suit, 3A fuses with clips (4) relay { ).
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PROJECT : Tuner-Amplifier

VARICAP VOLTS

[} -
o8 r
R163
R161
330R
330R R166
£ g 330R
TO VARICAPS Y : R170
ON TUNER HEAD X )
1 -
.L:
R156

e c12
2200

vea

25p

R159
3K3

L
L03n €125

00 ,;; az27
BF256

C1m_r
R157 R158
270 33 1k

+
C132 =
10u

T

Q3
BC109C
Fig. 5. (above) circuit diagram of the AM tuner, based on the CA3123 chip with M m
its own internal RF amplifier. 1 ; Ry
?g,ok 470p 27 289“
+
3 B Wt
& a2 47k (2:%’, 1M0u
A 680R R7 R10
8C179¢C 270R 22k
Fig. 6 (right). Circuit diagram of the preamp section for the magnetic cartridge
input used in this design. The use of discrete components gives better quality
here than a corresponding IC circuit. on § 470k 02
e MPSA12 _:_\,]
2

R11
8k2
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LE

Fig. 7. Circuit diagram of the FM tuner stage of the tuner/amp, built around the CA

3189EIC.

10n

R123 R125
330R 150R
€103
10n l
ci102 | l R126 R129
F2
208 10.7 CFSE LH3 Al
5 | c107
10n
6
osc R131 /7T77
1 70 = Qaz3 100R
10.7 CFSE Q22 BF305 c104
s BF39% 10n
V103 8—4 l_. ::J::
€104 10n
5 R124 " R128
3104 9 10k RVO 1008 10k
A A 024
( 8F395
E
VARICAP IN
R127 1":03?
“ 1o (1:4;..08
R135
10k

¢
10n
€110 10n
RV10
;;gg 47k
”J c109
10n

F3 Z
10.7
CSFE

+15V

R138 330R

C11222n

€114 22n =
1L T

LU c113
22n

R137 33k

(Below) The digital frequency meter display and driver board.
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150R

ica
CA3189E

R143 2k7

L3

342/34343

ci120 c121
10n W0u

AFC

R140
1k5

il

LI+

R149
a7
12
1 CENTRE
ZeER0
13
S R148 4K7
6 -\AA—O
7
a2
e 8C100C

c19

On J VARICAP SUPPLY
L

[C122
270p

R153
2k7

R151

R150
1k5

Q25
BC179C

R152
100k

R154
ak7?

2'2% %=

n+

L1

-
c123
2u2

MUTE

o

(Below). We suggest you lock yourself away for a fortnight to build this one.




enable a signal-strength meter to be
used, also shared by the FM An
infinite impedance detector gives
superior audio characteristics, and a
length of wire is used as an aerial, to
avoid all the adjustment problems
associated with ferrite-rods. The IF
uses a double-tuned ceramic filter for
good selectivity.

Use of a digital frequency readout
complements the advanced tuner
design, far more accurate than
mechanically strong scales. It
eliminates once and for all backlash!

There is one further switch, a
remote / local button. At some future
date it is intended that a remote
control facility is introduced, and
details will be published as soon as
the right method becomes available.

Gonstruction

Because of the complexity of a
project like this, we cannot
recommend it as a beginners
enterprise. Although only three PCBs
are employed, the sheer size of the
main one caused it to be held over
until next month. Accordingly we are
presenting the System 8000 in two
parts. Next month will conclude the

Quite a Switch

All input switches takes unused
signals to earth, avoiding stray
pickup. The whole system is largely
buiit on one PCB to avoid the bulk of
wiring normally associated with this
kind of project. However, for cosmetic
reasons, and anticipating remote
control, the tone controls, volume
and balance are an additional board,
and the digital readout another. The
power-supply components are also
on a separate PCB — supply wiring

to power amplifiers does not allow for
compromise!

project with the component overlays,
alignment details, and, of course,
constructional notes.

The circuit details here are
complete, and if you don’t intend to
use our boards you may as well get
started — good luck and don’t call
us, we’'ll call you! A complete kit of
parts is being marketed for this
design — see Buylines for details.

ETM

Close up of the Hitachi power FETs on their heatsinks. Their presence lends something

special to the power amplifier.

A battery of fuses to protect your interests, and some healthy. reservoir capacitors to
keep things smooth!

3 Lo
wag AT

BUYLINES

All the parts for this project will be \
available from UNI Electric Ltd,
182-184 Addington Road, South
Croydon, Surrey.

A complete kit of parts is
available for £175 aligned (or
£165 unaligned) including VAT
and postage. A metalwork kit is
available at £35 plus £2 postage
and a set of PCBs will cost you
;ﬂ 450 including postage.
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+
I ]- 220n

Lo

R91
27R

Q33
BFR79
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r. i
cre R92

1000p 22k

37
95 28K134

»—4\/\/\/—@ 8p0
R93 ‘ I
150R 1

c78

10n

L €79

R85
RBY
g 226 ase 680R
33 +
3
g7 100u
33

c74

+

B T T -

c75

o O
TO SPEAKER
PROTECTION
CIRCUIT

TO SPEAKER
COMMON

Fig. 8. The power amplifier stages of the system 8000 receiver. That strange little

symbol in the output stages is a power FET!

HOW IT WORKS

r_'_:[(]

SPEAKER A
L13

12 turns sw@ R101

555 680R

SPEAKER B
"

Magnetic Cartridge

QI feeds a super Darlington, Q2, giving

low noise, and high overload threshold,
Q3 is a constant current source with

high AC rejection, and it is this which

gives the low distortion characteristics.

Auxiliary
No circuitry associated with this, feeds
straight through to the rumble filter.

FM Tuner
VTO3 is a prealigned twin head with a
10.7 MHz output. Q22 and Q23 form a
limiting stage, fed by a ceramic filter and
feeding a ceramic filter. L1 enables the
precise tuning of the passband so that the
3 ceramic filters used can be ‘tuned’ for
minimum distortion. Q24 is a common
base configuration, in order that the
source input and output impedances bet-
ter match the third ceramic filter to the
CA3189. L3 and L4 form a quadrative
detector, the double tuning being
necessary for low distortion. AGC is
obtained from pin 15 and fed to the tuner
head (so that the mixer is not overloaded).
RV10 decides when AGC action starts.
RV1l sets the mute, which can be
switched out. AFC is derived within the
IC, and is used to adjust the varicap volts,
rather than pull the FM oscillator — an
output on the tuner head feeds the digital
frequency display.

The audio output is fed to the active,
low pass filter stage, with 18 dB per octave

cut to remove ‘birdies’. The output of this
is fed to the stereo decoder KB4437. RV6
is set for stereo, RV7 for the maximum
19kHz rejection. The output is fed
through a 19kHz and a 38kHz filter block,
to remove all unwanted signal.

AM Tuner

Signals are obtained from a wire antenna,
and fed to an active stage formed around
L5/L6, and Q27. This is fed to the internal
RF amp of the CA3123, which is tuned by
L7/L8. KV1210 is a triple varicap block,
two being used in the RF stages, and the
third tuning the oscillator coil L9.

The output of the internal counter is fed
by the double tuner coil to the IF amp
within the IC. The output is tuned to the
470kHz by the L11, and an infinite
impedance detector informed around
Q28. AGC is derived from the IF output,
and is used to control the RF amp.

No signal level facilities are included in
the IC, so the current drawn by the RF
amp is detected and amplified by Q29, and
fed to a signal strength meter. This is
shared with the FM signal strength out-
put, RV8 giving some adjustment. MW/
LW switching changes RF coil, and puts
the padding capacitor across the oscilla-
tor coil L9. CV3 may be used to adjust the
oscillator for correct positioning of the
LW band.

When the input is selected, all other
inputs are switched to earth. Selecting
FM/MW/LW switches the 15V power-

line, and hence the FM/AM on the digital
frequency display.

The output of these stages is fed to a
rumble filter (12dB per octave) formed
around Q15 — the output of which feeds
the tape switching network. Each tape
input/output has a unity gain (adjust-
able) stage, consisting of a super NPN
transistor. The output/input suit
standard impedance DIN.

After the switching is situated the
volume control. The output of the pot
feeds the mono switch which removes
power from the stereo LED, and combines
the L and R audio channels. This feeds a
12dB active scratch filter — note that
both the scratch and rumble filters are
always in the circuit, the turnover point
being shifted by adding capacitors. The
3M3 resistors ensure the same DC levels
across these capacitors, so that the
switching produces no shifts.

The tone control stage features an
active network placed around Q17. The
split collector load gives this a gain of two
(the position of the volume pot ensures
that this stage cannot be overloaded). The
output of Q17 feeds a 22k pot, dual ganged
and connected for adjustment of balance.

Q18 and Q19 form a variation on the
super NPN transistor, with a gain of six.
Thus the tone control board has a gain of
12, with distortion below 0.1%. The output
of this stage feeds direct to the power
amp.
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Your Own Complete

PERSONAL MICRO COMPUTER
for only £305:00 (vare2 extras)

THESE ARE THE FEATURES

Standard Keyboard (ASCll Encoded)

Ready Built 12" VDU Monitor (uncased)
Complete Kit of Parts to construct a powerful
Microcomputer

Fuil Documentation

On Board PROM Programmer

Tiny Basic Interpreter

Programmable in Machine Code or Basic
Powerful Motorola Software Available
Additional options available as standard without
obsoleting any previous purchases

Such as: More Memory both ROM and RAM, Hard
Copy Printer, Floppy Dics, /0 User Ports and Software
for the above, i.e. Disc Operating System and Disc
Interactive Extended Basic.

ORDER NOW!!

We take plastic or real money!!

CROFTON

Electronics Limited

35 Grosvenor Road, Twickenham
Middlesex e Tel: 01-891 1923

Codespecd

PO Box 23, 34 Seafield Road, Copnor, Portsmouth PO3 58J

ELECTRONIC MAIL ORDER SPECIALISTS
New, Full S$pec. Devices

4 DIGIT LIGUID CRYSTAL DISPLAY. A super. high contrast 4 digit non-multiplexed display
Digit height is 0.5" and the display is supplied with data and a special. easy to solder, &dge connector.
£6.98. Cat. number 206 2

9 DIGIT DISPLAY. A 9 digit, 7 segment gas discharge display. Super. bright 0,25 high digits.
With data, only 78p. Cat. number 310.

POLARISING FILTER MATERIAL. A lightly tinted polarising filter material. manufactured by
“Polaroid.” in 0.006" plastic film. Any size cut. from 1 sq. inch to 8 maximum size of 19’ by 250
feet. Qur price — only 2p per square inch. Catalogue number 701

DIGITAL ALARM CLOCK MODULE. A digital alarm clock module, complete with 0.5'" LED
display. Just add mini transformer and time setting switches for fully functional clock. With data and
instructions. only £6.50. Catalogue number 205,

CALCULATOR KEY Two i i Icull keyboards E
£1.00 the pair. Cat. number 101,

MMBE214 CLOCK CHIP SNIP. A bulk purchase allows us to offer these digital ciock chips at the
unbelievable price of only £1 99 sach. With data. Cat. number 207

2102 MEMORIES. Now at a new low price. These MM 2102, 1024 bit static RAM"s are offered for
only 88p. Supplied with data sheet. Cat. number 102,

28 MINIATURE 25 mini TN3470g um diodes (600mA.35v). All brand new.
Wheat a bargain (at just 2p each)i!! 25 diodes for BOp. Catalogue number 401,

P.U.T's. Four MEU21 P Uniji ion T { y similar to 2N6027) Lots
of uses. long delay timers, oscillators, phase controllers and many more. With dats and usage sheet.
4 for 50p. Cat. number 402.

HIGH SPEED SWITCHING DIODES. 10 x 1N4151 high speed diodes. Same at 1N4148 but has
higher P.I.V. 10 diodes for 38p. Cat. number 403.

8 DIGIT LIQUID CRYSTAL DISPLAY. This calculator style L.C.D_has 0 33" high digits with R H.
decimal points and overfiow indicator. White digits on clear glass. With data £2.98. Catalogue
number 302.

§ DIGIT LE.D. DISPLAY. A common cathode 6 digit. 7 segment L.£.0. display from Texas
Instruments. Muitiplexed with built in bubble magnifiers. Digit height O 1" £1. Cat. number 306.
CALCULATOR CHIP. An MM5725 calculator chip, offered for only £1 {not compatible with
calculator keyboards offered as cat. no. 101}, Order cat. number 103.

HEAT SINKS. Two types avail . E i but in i Most still contain a
power transistor (condition unknown), ‘Xmas tres’ type {92x66x35mm), catalogue number 705,
20p cach. Rectangular type {130x63x32mm), catalogue number 706, 30p each. Due to the weight
of these items, please ADD EXTRA 26p PER HEAT SINK for post and packing.

10 HYBRID CIRCUITS. Now miniaturise your home produced PCB's with these 10 hybrid circuits,
each containing 8 resistors and 8 capacitors. Useful values. 10 hybrids for 80p Cat. number 801
LED CLOCK DISPLAY. A superb 24 hour LED clock display with 0.8 high digits. Display panel is
common cathode and non-multiplexed A snip at only £3.98. Cat. number 204.

et neeseenR st

key action. Cnly

*Kkxk

Postage and Packing please add 25p
(Overseas orders add 60p)

Your satisfaction guaranteed on ail items,
New spring catalogue now availabie. Send medium sized s.a.e. for your free copy

SeeREtee
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Please send me:

7ZMICRQ CHIMESS

r FROM THE INVENTORS
OF MICROPROCESSOR
MUSICAL CHIMES

New price for the
original

CHROMA-
CHIME KIT

24 tune model!

Due to the fantastic
success of this product right
across the World we are able to offer it at

only £9.95 + 75 p&p

Comes complete with:
%k  TMS1000 Micro %
% Superb cabinet %
% AlRs&C's %= Loudspeaker

% Switches&pots = Socket& Hardware
x  Fully detailed kit manual

TMS 1000N - MP0027A Micro-
computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

New low price only 3495 inc. p&p

(Only present 24 tune repertoire currently available.)

A COMPLETE KIT FOR THE

NEW MICRO
CHIME

This easy to
build kit includes: e

% TMS1000 Custom MPU Chip

% Special purpose designed case

% Fully drilled and legended PCB

% Alltransistors, Resistors and Capacitors
% Full set of mechanical parts

= Smart fascia labels

= IC Socket and Loudspeaker

< Really Low Price!

only £8.95 +55p p2p

ALL CHROMATRONICS PRODUCTS
SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21DAYS FOR DELIVERY

N

=

Fully prepared PCB
All semiconductors

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X. UK.
NAME
ADDRESS

| enclose cheque/PO value €
or debitmy ACCESS/BARCLAYCARD account no.

N I O B A

SEHROMATRONICSY
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EATURE

' DESIGNER'S
'NOTEBOOK

A monthly look at the notebook of ETI's chief design engineer, project editor Ray

Marston.

THE ET! PROJECT TEAM turns out an average of seven or
eight new designs each month. These range from simple
circuits such as 555 timer projects, which appear in our
sister journal Hobby Electronics, to fairly advanced designs
such as the Click Eliminator and the Ambush game that
appeared in recent issues of ETI. No matter how simple or
complex a project is, its actual circuit design invariably
evolves in the following sequence of four major steps.

1. The project is presented to one of the team’s design
engineers in the form of a precisely defined design problem.

2. The designer postulates a solution to the design
problem.

3. The designer implements his solution in the form of a
practical wire-up.

4. The designer debuggs the bits of his circuit that are
not working correctly, and then completes his final circuit
design diagram.

First Steps

The debugging stage of the design sequence is the most

interesting of all, because it is the stage in which the designer
really learns valuable lessons about practical electronics. On
the one hand, he learns about the weaknesses of those
circuits that did not work quite as well as expected, and on
the other hand he learns about alternative circuits that give a
better performance than his original design. A good designer
always jots these hard-learned lessons down in a mental or
physical notebook, but then, regrettably, often keeps his
notebook locked away, for no one else to see.

Here at ETI we've decided to open up my personal design
notebook each month, and show you some of the lessons
that were learned during the development of various pro-
jects. We'll tell you about the strengths and weaknesses of
some of our published and unpublished designs, and try to
keep you up to date with new designs that we are deve-
loping. We are sure that all aspiring designers amongst you
will find the notebook worth reading.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

Precision Gating Of a 555 Astable Circuit

This month's first design problem came up during the design
of that Metronome. | was using a 555 chip in the astable
mode, as a tone generator, and needed to gate the circuit on
and off periodically via a narrow control pulse. One.standard
way of doing this is to feed the control signal to the pin-2
‘trigger’ terminal of the IC, but | found that this method did
not give the fast switching action that | required.

PULSE

I | INPUT

—0
Vee

c3

e

-0

EXPANDED
PULSE OUT

555
TIMER

1

c2
T 1000 o,
— 0

Fig. 1. Using a 555 chip as a tone generator. The control signal is
applied directly to the 555’s timing capacitor.

The answer to the problem was to use the circuit of figure
1, in which the control signal is applied directly to the 555's
timing capacitor. When the control signal is at logic level Q,
the timing capacitor is discharged via D1 and R3, and the
astable is inoperative. When the control signal is at logic
level 1, D1 is reverse biased and the astable functions in the
normal way. This control system gives a very fast response,
providing that R3 has a value that is low relative to R1.

CMOS 555 Monstable Gircuits

One of the jobs that | tackled this month was the design of an
R/ C motor speed controller.in this circuit we generate a
fixed 1.5 ms pulse, compare it's width with that of an

: >
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incoming 1-2mS pulse, take the difference between the
two signals, and then feed the resulting narrow pulse, which
has a width that is variable between O and 0.5 mS to a
times-40 puise-expander circuit. The resulting pulse is then
used to switch power to an electric motor.

My first reaction to this project was to use the CMOS
circuit of fig 2 as the fixed 1.5 mS puise generator, but |
rapidly learned that it's pulse width versus supply voltage
characteristics made it totally unsuitable for this particular
application. The circuit was intended to operate over the

Vee

R1
100k

RV1

100k
R‘P'S.?ER set 1.5mS

PULSE

47k OUTPUT

1C1 1S CD4001

ov

Fig. 2. A CMOS pulse expander circuit — not suitable for this
application.

supply voltage range 4 V to 6 V. When | tested the circuit, |
found that it's pulse width varied from +4% to -6% of a
normallised 5 V value over this voltage range, as shown in
the graph of fig 3.

+5%

Pl

5 L ~
i ~

< ob— — e —_ . —_— 555 MONOSTABLE CIRCUIT
< . _| sssmoNosTABLE ClRCUIT_|
& AN
8 N
5:11 Cl;
78 N9,
52 ex N,
83 s
3 s,
Fa \’r

-10% v BV v

SUPPLY VOLTAGE, Vec

Fig. 3. Variation in pulse width against supply voltage for the
CMOS pulse expander.

| then tested the 555 monstable circuit of fig 4 to see
how well it performed at different supply voltages. | was
unable to detect any variation in it's pulse width over the
specified supply voltage range, as also shown in the graph of
fig. 3, so used this circuit as the 1.5 mS pulse generator in
the final version of the R/C motor speed controller.

Digital and Analogue Pulse-Expander Circuits

| developed both digital and analogue pulse-expander
circuits when designing the R/C motor speed controller. The
digital version of the expander is shown in fig. 5. Here, IC1 is
a 555 astable, and IC2 is a CD4029 up/down counter that
is used in it's binary mode and is thus capable of counting in
16 steps. The output of the counter is taken from the ‘carry

42
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Vee
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R2 100k
47 e
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INPUT R1
"" '565 100k
TIMER
PULSE
OUTPUT a5
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c2 10n
10n
T 1 o
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Fig. 4. A 555 monostable circuit — constant pulse width over
supplies of 4V to 6V.
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Fig. 5. A digital version of the pulse expander circuit.

out’ terminal, which is normally at the logic 1 state but goes
to logic O when the counter reaches it's maximum count in
the ‘'up’ mode or it’'s minimum count in the ‘down’ mode.
this carry out signal is also used to gate the clock signal via
IC3, and so prevent the counter from overspilling.

To understand the circuit operation, assume that the
counter has reached the empty state in the ‘'down’ mode, so
that the carry out signal is at logic O. When the input puise
arrives at the circuit it sets the counter to the ‘'up’ mode,
causing the ‘carry out’ pin to go high and enable the clock
gate: simultaneously, the 555 astable is set to a fast clock
rate via D1 and R3, so the counter clocks up rapidly for the
duration of the input pulse. If the component values are
right, the counter will be slightly short of it's ‘full’ state when
the input pulse terminates.

Terminal Gount

When the input pulse terminates, it automatically sets the
counter to the ‘down’ mode, and enables the 555 astable to
clock at its normal slow rate via R1-R2 and C1, so the
counter then clocks slowly downwards until it eventually
reaches the ‘empty’ state, at which point it's carry out
terminal goes to logic 0 and completes the operating
sequence.

The output of the counter is thus an expanded version of
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FEATURE: Designer’s Notebook

the input pulse, but expands in a maximum of sixteen
discrete steps. The expansion ratio is proportional to the
‘fast’ and ‘slow’ speed ratios of the 555 clock generator.

PULSE -0
INPUT Vee
A3
Vee 10k =
D1 2
R1
a7 + FF
B Q
EXPANDED
PULSE OUT
c1
100n
ov
L -0

e

Fig. 6. An analogue version of the pulse expander circuit.

The basic circuit of the analogue pulse expander is shown
in fig. 6. Assume at the outset of operations that Q1 is off,C1
is discharged, and the circuit output is low. When the input
pulse arrives it starts to charge C1 rapidly viaD1 and R1. As
the C1 voltage rises above Vcc/ 3 the output of the circuit is
driven high via the op-amp, the flip-flop, and the non-
inverting amplifier: simultaneously, Q1 is driven on, but has
little effect on C1, since the values of R2 and RV 1 are large

component values are right, C1 will be short of the Vcc value
when the input pulse terminates.

When the input puise terminates, C1 starts to discharge
via R2-RV1 and Q1. Eventually, when the C1 voltage falls
just below Vcc /3, the op-amp turns Q1 off via the flip-tlop,
and the output of the circuit switches low. The operating
sequence is then complete.

The output of this circuit is thus an expanded version of
the input pulse, and the circuit has an expansion ratio that is
roughly proportional to the ratios of R1 and R2-RV1. Fig. 7
shows the practical implementation of this circuit, using a
555 timer chip. This is the circuit that was used in the final
version of the R/C motor speed controller. The fig. 5 digital
circuit was rejected purely on grounds of costs for this
project. Other designers may, however, find the circuit

useful in some applications. ET
PULSE
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Vee
A3
D1 10k
A1 c3
4k? x 100n
R2 av1 1?3251 p—or—ruO
220k 470k | EXPANDED
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1 _L c2
100n
T T 100n ov
-
m

Fig. 7. The circuit finally chosen for use in the radio control motor

compared with R1, so C1 continues to charge via R1. If the speed controller.
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Post d Paching 25p. Trade

[
[ e Py be despatched the ssme day {min tal. order £5.00)

your soundest connection in the world of components
LOW POWER SCHOTTKY and TTL CMOS
N Ls

7400 A3 298 74170
7401 RESIBTS 29§ 74173
7402 A5t | 19-F 7482 73| — f74174
7403 5t 1904 7483 — | 75| 74175
7404 16" | 21-§ 7485 1.187| .88 | 74176
7405 a6 [ .21-f 7486 .25°| .29' | 74177
7406 .26° [ — {7489 2.60°f — J 74180
7407 26" | — § 7490 .34°f 62" § 74181
7408 Aar | e | 7491 73" [1.05° § 74182
7409 A7 A9 § 7492 .46° | .75° § 74184
7410 A5 | Jt9'f 7493 .34°| .65°f 74185
7411 25" | .19°f 7495 54| .8g" | 74188
7412 18" | .19°1 7496 67" (1.85° ) 74189
7413 .27 | .40 ] 74107 .27°| .35-f 74190
7414 71| .79 74109 .44'| .35'§ 7419
7415 — | e ] 74n12 — | .35-§ 74192
7416 25" — B 74313 350§ 74193
7417 J34° 0 — R 74114 .35' | 74104
7420 16° | 19°1 74121 27| — Q74195
7421 — | a9} 78122 50" | .75°f 74196
7422 - 18°§ 74123 .60°| .78 74197
7423 25 | — f 74124 — |1.25-] 74198
7425 251 — f 74125 51| .39-ff 74199
7426 .25 | 19°% 74126 51+ 397 74221
7427 39" | 197§ 74132 .78°| .65° | 74240
7428 .38° | .21 74133 .19 74241
7430 A8° | 194 74136 — | .39~ 74242
7432 25 | .25°f 74138 s5- 74243
7433 — | .28 74139 — | .55'f 74247
7437 .25 | 225§ 74141 .76°| — §74248
7438 .26" | .25'§ 74145 .75%|1.05" | 74249
7440 A7 1 9] 74147 1.59°| — f 74251
7441 700 | — | 74149 1.38°( — [ 74253
7443 .50 | .55 74150 1.08"| — J 74257
7445 60" | — 74151 .67*| .88 § 74258
7448 60 | — [ 74153 67| .48 § 74259
7447 60" | .87 | 74154 1.31"(1.35° | 74266
7448 16" | 87" [ 74155 67°| .78 § 74273
7449 87| 74156 67| .78° f 74279
7450 16 | — | 74157 87| .55° ] 74283
7451 e | 9] 74158 — | .52-§ 74290
7453 e | — F 74160 1.21°| .99- § 74293
7454 197§ 74161 1.21"| .65 J 74395
7455 © 190k 74162 1.21-(1.85° | 74298
7460 a6 | — | 74163 121" 65" § 74365
7470 27| — f 74164 1.08°[1.15° § 74366
7472 231 — L4165 78" § 74367
7473 .28 | 29" | 74166 1.02° 74368
7474 28" | 29"

4077 .21*
4081 21
4082 21"
4085 .92'
4086 .92*
4093 .81
4099 1.81°
4502 .92*
4508 2.46"
4510 1.07°
4511 .85°
4514 2.70"
4515 2.70°
4516 1.07"
4517 4.0
4518 .95
4521 .54°
4522 1.89"
4526 1.89°
4528 92"
4534 7.2
4536 3.74°
4543 1.62"
4553 4.53°
4566 1.51°
4583 1.02°
4585 1.07°
1.C.
SOCKETS
DfL (Texas)
gpin 10"
14pin- 12"
16pin .13
18pin .18
20pin  .20"
22pin 24"
24pin .26
2Bpin  .30"
40pin  .44*
Wire Wrap
8pn 23"
t4pin .34
Y6pin .37
18pin 43"
20pin  .55°
24pin  .80"
28pin .65
36pin 95"

40pin

V.A.T.inclusive prices "8 % othera 12.5% . Export Customers deduct V.A.T. 2/27 from * 1/9 from others.
d Export Inquiries most welcome. Hours 9.00 a.
just phone your order through with your Acc

DEPT. ETI6, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN

TELEPHONE: 01-883 3705

BITS and

PIECES

Static RAM's 14 17-63 64+
2102A {350ns) 1.05 .95 .88*
2102A-2 (650ns) 1.29° 1.15° 1.08°
2111A-1 (500ns) 2.46° 2.19° 2.05°
2112A-2 (250ns) 214" 1.90° 1.78*
21102 (350ns) or 96" .86
MM5257 (TMS4044) 8.10 7.19° g.;:’
2114 (450ns 8.10° 7.99° .75°
dato! ! 350 297" 2552
Dynamic RAM 8251 5.97°
4116 12.75° 253 8.10
g&%’s - 8255 5.51"
.95
6800 g.99: Fogulators
9900 42.50° ) 10
E-Prom’s UV +(POS) 100mA
1702AQ 5.75" Sv. 6v. Bv. 12v & 15v
"ag. Al 30p° each
2708Q 7.87
5 78M series
TriState Buffers +(POS) 500mA
811595 K75 R GOSNS00m
810596 75+ 5v. 6v.Bv. 12v. 15v, 20v & 24v
‘g All 60p* each
811597 75T ol S
B1LS98 .75 Eé”é%?)
74365 i75;) = (NEC) S00mA
24368 75+ 5. 6v. Bv. 12V, 15v, 20v & 24v
“yge Al 85p° each
74367 .76 P
. 78 series
74368 .75 508 1A
Buffers i)
87266 1.65° 5. BV. 12v. 15v. 18y & 24v
8T28P 1‘65‘ All 85p™each
} 79 serias
8T95P 149 T oenes,
BT96P 149 ~NEG)
8T97¢ 1.9+ 5V Bv. 12v. 15y, 18v & 24v
8T98P e All £1.00° each
Interface uA723 (DI} 40"
8212 2.21 1200 1.99
8216 2.35° LM304H 2.40°
8224 3.59° LM323K 6.25°
8228 5.51* LM325N 2.60
oPTO
125 1+ 10+ 50+ 100+
TIL209 Red X .15* 10" 10° 09°
TIL212Yel X .20 18 16" 14 TIL220
TIL216 Red X .20" ag A6 14 TIL224Yel X
TIL232 Gre X .20 18 16° 14 TIL228 Red X
TIL234 Gre X

X = High Brightness

(]
4 for £6.00" o

5.00 p.m.

or Barclaycard number snd providing ths order

5for £1.00

4 for £1.00*

received by 3.

10 for £1.00*

LM326N 2.60°
LM345K 8.10"
L129/30/31 .85°
1Cs

CA3080 .78
CA3130E .90
CA3140E .37
LM301AN .30
LM324N 73
LM348N .98
LM38ON .97
LM3B1N 1.73
LM382N 1.33
LM3900N .65
LM3909N .70°
SN76001N 1.02
SN76003N 2.32
SN76013N 1.55
SN7A6023N 1.55
TBAB10AS .90
TCA940 1.75
ZN414 .90
ZN424E 1.35
ZN425E 3.78°
ZNA455CT 3.54
ZN1034E 2.03
ZN1040E 8.43
INAT16E 6.75°

The items shown in this advert are
just a small selection taken from
our new 78/ 79 Catalogue which
is now available. It contains
everything from Resistors to the
latest in Micro-processors. Don‘t
deiay order your copy today. The
price is only 40p (inc 45p
vouchers)

1+ 10+ 50+ 100+
18" 125° 125° A0
.23 21" 195°
23" 217 195°
23 217 .195°

8 for £1.00*

.00 p.m. the componants will

COUGAR

REGULATED
POWER
SUPPLIES

A sehies of low

cost card-mounted regulated

power supplies offering a wide range of output voltages and
currents. Available fixed. variable or muttiple output options
with currenf limiting and short circuit protection particularly
syited to 0.E.M., Microprocessor and development applica-
tions.

Please write for further information, illustrated leaflet and price
list to:—
COUGAR, 32 JANTON COURT, NEW WALTHAM
STH. HUMBERSIDE DN36 4LL

Distributor: Louth Transtormer Co., Peppin Lane, Fotherby,
Louth, Lincs.

Power Supplies, Reg. Battery Chargers, Timers, Counters,
Inverters

Your leading direct suppliers for:
SWITCHES

ERG Dual in Line

One pole change over $DC 1
42p. Two-SDC2, 78p. 3-
SDC3 £1.08. On/Oft 2
pole SDC2 42p. 4 pole

SDS4 75p. 6p SDS6
£1.08. .8p SDS8 £1.32.
Multiple 1p 8 way
DS16A1 8 99p. 2p/4wW
DS16A2 4 £1.08.
ROTARY MAINS
Lorlin MS 4 amp

WAVECHANGE

Lorin CK series MBB con
tacts

1 pole 12W 37p; 2 pole
6W 37p; 3 pole 4W 37p; 4
poie 3W 37p.

RA Wafers BBM
TP 12W, 2P 6W. 3P 4W,
4P 3W. 6P 2W each 66p

a8p

RA Shorting wafer, MBB
Rotating open circuit  66p

PUSH BUTTONS
Standard Size
SSP10. 250V 3Aac
push on, push off
panel hole 0.5'"
SSP11,as SSP10
push to make 52p
Sub-Miniature 250V 0.5A

59p

a.c.
8531 push to make 62p

8533 push to break  62p
(Panel hole 0.25'")
CASTELCO RANGE
250V/1A

0.375'" hole with long
white fixing ring uniess
otherwise ordered

No. 2644 SP make . 20p
No. 3244 DP make . 37p
No 2648 SP break  £20p
No 3248 DP break  £37p
No 2634 Spon/off . 20p
No. 3234 DP on/off 32p
Spare rings, each 2p

TOGGLE 250V { 5A a.c
Chrome finish

1011C SPST 56p
1016C SPDT 61p
1019C SPDT

centre-off 64p
409 DPDT 77p
Sub-Miniature 250V 2A

a.c
Panel hole 0.25*

§7101 SPDT 63p
§7201 DPDT 84p
§7203 DPDT

centre oft 84p
$7205 DPDT biased

each side £1.20
§7207 DPDT biased

one side £1.20
S7211SP3way £1.20
§$7301 3PDT £1.42
§7401 4PDT £1.80

VAT add 8% on all items except those marked @
which camy 12%2%. Prices subject to alteration without
prior notice. Discounts non allowable on Access or
Barclaycard.

ELECTROVALUE LTD

Dept. ETI.6, 28 St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB.

Phone Egham 3603 Telex 264475
Northern Branch (Personal shoppers only. 680 Burnage Lane, Burnage, Manchester
M19 INA Phone {061) 432 4945

MICROSWITCHES
SPDT

SSUO1 button, lever 85p

For full range of switches.
see pages 105-107 Catalo-
gue 9

TO We pay
postage
In UK on CWO orders list

value £5 and over. If under
add 27p handling charge

@ We give
discounts
on C.W.0. orders onlty

on orders list valua
5% £10 or more.

on orders lisl value
1 0% £25 or more.
@ We stabilise

prices

by keeping to our printed
price lists which appear but
three or four times a year

@ We guarantee

all products brand new,
clean and to maker's spec
No seconds, no surplus

® WE WILL SEND YOU

OUR 120-PAGE

CATALOGUE No. 9

FREE ON REQUEST.
Comprehensive. infor-
mative. very well produced
Wirite, phone or call for your
free copy. together with
latest price list
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What to look for in the July issue: On sale June 1st

TELETEXT BOX

ETI goes Teletext next month. A full spec design
including full colour and double height characters.
Remote control is by ultrasonics, so there is no need
to move from your armchair to change the page. The
circuit is based upon the Mullard chip set — long
awaited that is.

Emphasis has been placed upon ease of con-
struction — the PCBs are plated through and silk
screened and everything mounts to the board. With
all this offer and with commercial units running at
£200 plus you'd expect this kit to cost the earth
would you not? Well it will set you back under £160
complete and we don’t think that’s bad! Don’t miss
this.

20

i

POLYPHONIC KEYBOARD CONTROLLER

We've struck the right chord here. Give up those one |
note wonders and take up polyphonics — you can’t &
get arrested for it and it'll make your oscillators
warble for joy. Play away up to 8 times simult;
aneously and don’t feel guilty about it! ;

Vee #9V)

100n
4t SOIL MOISTURE INDICATOR
Don't drown your Dahlias. The most
i % s common cause of premature plant death
-\ o\ :] (murder) in the home is over-watering. If
l ¥/ Jo——t—r " L 7 you don’t want the Sweeney hammering on
2 6 4017 TRANSISTOR SOCKET your door in the middle of the night, we
2k2 3 strongly suggest that you build this
moisture indicator. Think of it as a
AAL D7 13 2 happiness guide for your busy Lizzie.
~ = =
4
FORTY T | Leos
CMOSs ~
CIRCUITS

150R
Another family size, bumper
bundle of goodies from our bionic
project editor, Ray Marston. In
past issues he’s covered 555s
and 741s. This time it’s the turn
of CMOS circuits. He's got forty,
yes forty, of the little beauties
for you. You can‘t afford to miss
them.'

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

45



MAINS
SEEKER

ETI’s latest offering to the DIY person: a mains seeker that will find wires that other

seekers can not trace.

IF YOU HAVE EVER done a complete
or partial rewire of a house, or have
found yourself lumbered with jobs
like drilling holes or knocking
masonry nails into interior walls,
you'll appreciate just how useful and
reassuring it can be to know exactly
where live mains wiring is hidden
beneath the wall plaster. ETl's mains
seeker is designed to help give you
that reassurance and will help you
trace those hidden wires that most
other ‘seekers’ can not find. No
licence is needed to operate the
device.

BFO Mains Seekers

There are two basic types of
mains-seeking device. The most
common of these is the BFO
metal-detecting type of unit. Fig. 1
shows the circuit diagram of one
simple version of this type of device,
which in this case is supposed to be
used in conjunction with a hand-held
pocket radio. The fig. 1 circuitis a
simple L-C oscillator, tuned to about:
120 kHz. Coil L1 is a long-wave
aerial coil, wound on a ferrite rod.

In use, the fig. 1 circuit and the
radio are both turned on and held
close together. Their controls are
then adjusted to obtain a beat note
from the receiver. When any kind of
metal comes near the end of the L1
ferrite rod it causes the inductance of
the coil, and thus the frequency of
the oscillator and the tone of the beat
note, to change. Metal that is buried
beneath plaster can thus be located
by simply moving the above ferrite
rod and radio slowly across the
‘'search’ area of the plaster.

The BFO type of mains seeker is
very good at locating old-style wiring
that is shrouded in metal conduit,
and old style metal plumbing, but is
not very good at locating unshrouded

46

cables or cables that are shrouded in
modern plastic conduit. The wise
handyman is never the less advised
to build one of these simple units,
but to build the new ETI mains
seeker as well,

The ETI Mains Seeker

The theory behind the ET| mains
seeker is quite elementary. All
current-carrying wire generates a
magnetic field about itself. Wiring

that is carrying mains current
generates a magnetic field at mains
frequency and the intensity of the
field is proportional to the magnitude
of the current being carried. Mains
currents above a hundred milliamps
or so generate quite significant
magnetic fields, so live mains wiring
can easily be traced by applying it to
a load (switching on the lights, etc),
and then using a field-detecting and
indicating instrument to trace the

>
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Fig. 1. Circuit diagram of one simple version of a BFO metal

detector.

HOW IT WORKS

THE ETI MAINS SEEKER works by
detecting the weak magnetic field of any
current-carrying mains wiring and
amplifying this signal up to a level that is
adequate for driving a magnetic earpiece.
The unit uses a telephone pick-up coil to
detect the magnetic field.

IClis atype-741 op-amp, biased for linear
operation from a single-ended supply via
potential divider R2-R4, which has its
junction decoupled to AC via Cl. The
op-amp is configured as a variable-gain
inverting amplifier, and directly drives the
Q1-Q2 complementary emitter follower
output stage which is used to drive a
magnetic earpiece via limiting resistors R7
and R8 and via C2. Components R5, D1, D2
and R6 are used to bias Q1 and Q2 into the
linear mode. Note that the Ql, 2 stage is
incorporated in the negative feedback loop
of the op-amp.

The input to pin 2 of the op-amp is
derived from a telephone pick-up coil,
which is highly sensitive to magnetic fields
and typically has an impedance in the order
of 1k to 5k. The overall voltage gain of the
circuit is approximately equal to the ratio of
this impedance to that of the R1-RV1
negative feedback network and typically
can be varied from near unity to about 50
dB via RV 1. This degree of gain is sufficient
to produce strong audible signals in the
earpiece even from quite weak magnetic
fields in the vicinity of the pick-up coil.

TELEPHONE
PICK-UP
CcOolL

RV1

v
q SKT1

SW1

s

v

MAGNETIC
EAR-PIECE

NOTE:
1IC11S 741

Q2 1S BC.
D1&02 ARE 1N4148

Fig. 2. Circuit diagram of the ET| Mains Seeker.

SW1

INPUT

ov

Fig. 3. Component overlay.
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PARTS LIST

RESISTORS
R1,2,3,4 4k7
R5, 6 10k
R7.8 10R
CAPACITORS
C1,2 100p
POTENTIOMETERS
RV1 1MO lin
SEMICONDUCTORS
Q1 BC184B
Q2 BC214B
OUTPUT Ic1 741
D1, 2 IN4148
IS L e
"MISCELLANEOUS
SwWi SPST
2 3.5mm jack sockets
PP3
Case to suit
RV1 telephone pick-up coil
personal earphone 8Q
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Y S LY ] PROJECT:Mains Seeker

wiring route.

in the ETI mains seeker we use a
standard telephone pick-up coil (as
used with tape recorders) to detect
the mains-frequency signal, which is
then amplified and fed to a magnetic
earpiece via a variable high-gain
op-amp and transistor stage. The
resulting instrument easily traces
buried cables that are either
unshrouded or are buried.in plasticor
non-ferrous conduit, or are hidden in
non-ferrous metal channelling, but is
not so good at tracing cables that are
shrouded in old-style ferrous conduit.
Circuits of the fig. 1 type are more
suitable for the latter application.
Construction
Construction should present no
problems at all, since the circuit uses
relatively few components, most of
which are mounted on the PCB.

We housed our prototype unitin a
plastic Verocase with outside
dimensions of approximately 3 X
4'%2 X 1Yz inches, but any roughly
similar case is suitable. The pick-up
coil and the earpiece are connected
to the unit via jack sockets.

BUYLINES

There should be few problems in
buying the parts for this project.
The earpiece can be any magnetic
type. Earpieces and pick-up coils .
are available from Maplin
Electronic Supplies Ltd.

DI0 YOU MisS THE B1G GAME |y E., |1 \HW

LAST NIGHY ? _

~ SEE Ir Now For onLY F3.50 N1 | > W e e — E—
— - E% :
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H b
\\ ‘1 TICKETS b
( \\ @
e |° = _ ’ 5(‘4\ h,
T 5 i TR \\
T A - X

=
— W = i
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We're in luck, Fred; It's a warning that the place is protected by a

George figures he can make his new video recorder pay for itself burglar alarm, which means the owner was too cheap to buy a
in a few weeks. burglar alarm, so he bought a warning sticker instead.
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More second
user bargains

from Carston

Top Quality Test Equipment
at the keenest prices

Acoustic
BRUEL & KJAER

2203 Precision sound level meter
2204 Precision sound level meter
1613 Octave filter set couples directly
102203 & 2204

CEL

112 LEQ meter-digital readout
Bridges

CAMBRIDGE

43379 Decade resistance bndge
MUIRHEAD

D30A Wheatstone bridge test set
SULLIVAN

T1098 Decade resistance bridge
WAYNE KERR

B221 Universal bndge

B6012 RF bridge to 5 MHz
SR268 Source for B6012
Cable Test Equipment
MARCONI
TF2091A/TF2092A White noise
generator/receiver 300 channel
system complete

742268 Telephone cable test set
Counter Timers
HEWLETT PACKARD

5253B Converter plug-int0 512 MHz
5263A Time interval plug-n
MARCONI

TF2414A DC-40 MHz 7 digits
TF2422 Frequency divider to 300 MHz
RACAL

9024 10 Hz-600 MHz 7 +1 digits
9059 DC-560 MHz with battery pack
9835 DC-15 MHz 6 digits

9837 DC-80 MHz 6 digits
Function Generators
HEWLETT PACKARD
3300A0 01 Hz-100kHz sine.
square tnangular I3
3301 Auxihiary plug-1n
Insulation Testers
EDGCUMBE

Metrohm Hiresistance test set
Logic Analysers
HEWLETT PACKARD

1601L Logic state analyser 12
channel display

SPECTRUM DYNAMICS
550 Universal programmer/venfier
for ROMs

Mains Monitors
AMPROBE

LAV2X Mains voltage recorder
LAV3X Mains voltage recorder
LAV4X As LAV3X with supressed zero
GEC

FB31A Surge momitor records mains
spikes + filter

RUSTRAK

288 +CT Clamp-on AC recording
ammeter

Microwave

HEWLETT PACKARD

423A Crystal detector

X382A Attenuator ‘X’ band

788C Directional detector
Modulation Meters
RADIOMETERS

AFM1 AM/FM modulation meter
Oscilloscopes

ADVANCE

081000 DC-15 MHz dual trace

Prices
from £

400
475

250

575

7%

178

190

180
475

550

350

380
60

170
50

325

175
245

150

50

1050

1550

45
50

85

110

65
220
145

205

265

Prices
Oscilloscopes from €
HEWLETT PACKARD
184A +1801A +1822A DC-50 MHz
system, T.B. and amphfier included,
storage facility {storage de-rated
please ask for details) 650
PHILIPS
PM3232 0C-10 MHz dual trace 375
TEKTRONIX
453A DC-60 MHz dual trace 750
5103N/D15 4+ 5A18N 4+ 5B12N
Storage system 800 div/ms DC-2 MHz 595
7A13 DC-100 MHz differennial
comparator 350
7870 Dual time base with 7B71 | 275
delayed sweep (for 7000 senes) |
TELEQUIPMENT
D54 DC-10 MHz dual trace 275
Oscilloscope Probes —
Current
TEKTRONIX
P6021 AC current probe to 20 MHz 220
Oscilloscope Probes -
Voltage
HEWLETT PACKARD
1121A 500 MHz 90
TEKTRONIX -
P6032 Sampling probe kit 16
P6046 Differential probe DC-100 MHz 250
Oscilloscope Cameras
HEWLETT PACKARD
195A Pack film polaroid 285
198A Pack fitm polaroid 145
TEKTRONIX
C30AR Roll film polaroid 130
C31A Roll film polaroid 135
Power Meters
HEWLETT PACKARD
432A/478A 10 MHz-10 GHz
wideband with bolometer 350
Power Supplies
DANA
Battery Pack for use with 3800 senes 5
HEWLETT PACKARD
62658 DC stab variable 40 V/3 A 195
6269B DC stab variable 40 V/50 A 350

SYSTRON DONNER

LNG 16-1016 V/10 Avarable 95
Pressure & Displacement
Transducers

ELECTRO MECHANISMS
LVDT DClinearvanable +0.50 inches 25

Pulse Generators
E. H. RESEARCH

G7105V/50 Q30 Hz-50 MHzRT 6ns 100
132AL50V/50 Q5 Hz-3 MHzRT12ns 175
LYONS INSTRUMENTS

PG2E10V/50 Q1 Hz-16 MHZRT10ns 130
PG2310V/50Q 1 Hz-10MHzRT6ns 135

SYSTRON DONNER

101 10V/50 Q10 Hz-10 MHz RT 5 ns 95
110B10V/50Q5Hz-50 MHz RT4 ns 195
Recorders & Signal
Conditioning Equipment
BRUNO WOELKE

ME102B Wow and flutter meter
ME102C Wow and flutter meter
BRUEL & KJAER

23058 StylusRecorder tncludes

50 db pot

HEWLETT PACKARD
17502A Plug-in for 7100 senes
recorder temperature module 75

120
150

650
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Recorders & Signal
Conditioning Equipment
SE LABS

30060LT 12 channels UV 6 inch chart
A1000 Galvo 600 Hz 0.34 mA/cm
MICROMOVEMENTS

M100 Galvo 60 Hz 2.5 pAjecm

M400 Galvo 300 Hz 50 pA/jcm
M1000 Galvo 600 Hz 0 34 mA/cm
M1600 Galvo 1000 Hz0 4 maA/cm
MB8000 Galvo 5 kHz 16.5 mA/cm
SIEMENS

Oscillostore 4 channel digital storage
system with UV recorder

KOMP 111 2 pen potentiometric roll
chart ,

Signal Sources &
Generators

HEWLETT PACKARD

200CD 5 Hz-600 kHz O/P 10 VRMS
608E 10 MHz-480 MHz AM

01 uv-1vVO/P

8693/1003 7-8.3 GHz 5 mW.
sweeper plug-in

LEVELL

TG150DM 1 5 Hz-150kHz 25V
TEXSCAN

VS$40 1-300 MHz sweeper

VSBOA 1-1000 MHz sweeper

7200/02/15

TEKTRON|
551 Trye p X

TELEQUIPMENT

D83/v4/5,
ADC
D75/va/504 DC.5

Prnices
from €

480
30

75
410

525

45

450
650

DC-15 MH
’4

ACKARD
DcC-75 MH;

ual .
and Trolle, al Beam With2 x ca Units

-50 MH;,
0 MH; Portapfe Style

Prices

T.V.Test Equipment from €
MARCONI

TF2909 Gray scale generator 350
Temperature & Humidity
AMPROBE

T8650 Recording thermometer

12" /hr chart speed 50
COMARK

1604BLU Analogue thermometer

0-100°C 55
LEE-DICKENS

HP5 Humidity probe 130
HUMIGUN Temp/humidity probe

with meter 215
RAYTEK

T1000 Infra-red thermoprobe 275
Voltmeters — Analogue .
BRADLEY

CT471C AC/DC/Q/current

multimeter 350
HEWLETT PACKARD

427A AC/DC/Q multimeter 295
3406A 10kHz-1.2 GHz 395
KEITHLEY

6108 Electrometer recorder O/P 330
LINSTEAD

M2B DC/AC 10 Hz-500kHz 50
MARCONI

TF2603 AC voltmeterto 1.5 GHz 375
NORMA

U-Function Dual channel

peak/RMS meter 495
PHILIPS

PM2454B AC volimeterto 12 MHz 300
Voltmeters — Digital

ADVANCE

DMM3 1999 FSD AC/DC/Q/current 85
DANA

5230119999 FSD AC/DC 175
BOONTON _
93A 20 Hz-20 MHztrue RMS 285
FLUKE

8300A 119999 FSD DC only 180
8300A OP1119999 AC/DC 185 -
HEWLETT PACKARD

3474/29999 FSD AC/DC/Q 215
SOLARTRON

A200 19999 FSD DC only 200
A20519999 FSD AC/DC/Q 300
A215199999 FSD AC/DC/Q 475
LM1867 101999 FSD DC only 175
Wave Analysers

HEWLETT PACKARD

302A 20 Hz-50 kHz 75 db range 550

Redundant

Test Equipment
Why not turn your under- utilized
testequipmentinto cash ? Ring
us and we’ll make you an offer.

£295

£780

£525

London NW19NR. Telex: 23920

s Contact David Kennedy or Kathy Goodman s
: 01-2674257 :
[ o~ [
[ [ 4
H CarstonElectronics Limited, 4
: Shirley House, 27 Camden Road, :
: [
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any
other

electronics

magazine.
Why?

Most magazines have their
circulations independently
audited according to very
strict rules and ETI has just
taken over as the largest sel-
ling magazine in the field in
Britain. Starting as a small
“also-ran”, ETI has now over-
taken mags originally selling
four times the number of
copies.

Find out why ETl is No. 1 for
yourself. Could it be something
to do that it's better than the
competition?

50
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You probably won't believe us as we re selling
the goods but we're going to tell you anyway!
We have rejected eight clock radios for Mar-
ketpiace, they were all cheap enough but the
quality was so poor that we couldn’'t have
lent our name to them. However, we are now
able to offer a portable LCD Clock Radio to
you which meets our standards

The clock is a 12-hour one with AM/PM
indicated and a back light. The radio is
Medium Wave and FM with very nice quality
for a small speaker — for FM there's‘a
telescopic aerial. The alarm can be either a
‘beep-beep’ type or the radio, there's also a
snooze facility.

The case is sensibly rugged and is printed
on the back with a World Time Zones map, a
bit of a cheek really, especially as the time is
relative to Japan!

We won’'t even mention the RRP — but
just check on comparable prices — you'll find
ours a bargain.

An example of this Clock Radio can be
seen and examined at our Oxford Street

o0 50

(Inclusive of VAT and Postage),

e Gk SEEL Man mmee SFED S oY TEED GPED s emmbe mase

To:

CLOCK RADIO Offer,

ETI Magazine,

25-27 Oxford Street, London W1R 1RF.

Please find enclosed my cheque/PO for
£20.50 (payable to ETI Magazine) for my
Clock Radio.

Name

Address

Please allow 28 days for delivery

THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a really excellent price.

The Hanimex HC-1100 is designed for
mains operation only (240V/50Hz) witha 12
hour display, AM/PM and Alarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there's no
problem about knocking these accidentally as
a 'locking’ switch is provided under the clock.
A 9-minute ‘snooze’ switch is located at the
top.

A example of this clock can be seen and

examined at our Oxford Street offices.

£8.95

(Inclusive of VAT and Postage)

To:

Hanimex Alarm Offer
ETI Magazine

25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque PO for £8.95
(payable to ETI Magazine) for a Hanimex
Digital Alarm Clock

Name

Address

Please allow 28 days for delivery
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We feel we've got to tell you carefully about
this offer which we're introducing for the first
time. Why? Because our price is so enor-
mously lower than anywhere else you may
suspect the quality

The exact same watch is currently being
offered by anothei magazine as a special at
£24.95 — some of the discounters are selling
it at £29.95, the price to ETI readers for
exactly the same watch is £12.95.

The display is LCD and shows the seconds
as well as the hours — and minutes — press a
button and you'll get the date and the day of
the week

Press another button for a coujple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour
There is a lap time facility as well — and of
course a back light

Our Chrono comes complete with a high
grade adjustable metal strap and is fully
guaranteed

A sample of this watch can be seen and
examined at our Oxford Street offices.

£12.95

(Inclusive of VAT and Postage)

To:

LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PQO for
£12 .95 (payable to ETI) for my LCD Chrono-
graph

Name

Address

Please allow 28 days for delivery

Both ETI and Hobby Efectronics have soid a.
fot of digitat alarm clocks — over 10,000 in
fact — maybe that's something to do with the

 factthat we seli atreat bargain pnces, Now we

can offer you a truly modern, space age
‘'model. "

it includes all the facilities expected in a
good design — fast, siow setting, snooze

facility, etc plus two unususl features — -

automatic brightness control and a weekend
alarm cancel.

An example of this clock can be seen and
examined at our Oxford Stroot offices.

£10.50

. {inclusive of VAT and Postage)

To:

DIGITAL ALARM CLOCK MK2 Offer,
ETI Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PO for
£10.50 (payable to ETI Magazine) for my
digital alarm clock

Name

Address
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SONIC

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It's a slim, multi-function, dual
time chronograph alarm watch, no less

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone — not all at once, of course.
There is also a night light.

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is O.1secs. short of
thirteen hours.

An example of this watch can be seen and
examined at our Oxford Street offices.

£22.95

(Inclusive of VAT and Postage)

To:

ALARM/CHRONO LCD WATCH Offer,
ETI Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please find enclosed my cheque/PO for
£22.95 (payable to ET! Magazine) for my
Alarm/ Chrono LCD watch

Name

Address

Please allow up to 28 days for delivery

51



audiophile.........

1

From pizza to words via cassettes. A place to eat where your ears can join in, a book
to avoid and two nice new decks from Hitachi. Ron Harris joins them all together in
the name of Audiophile!

A, 24

LET US BEGIN with the nice bits. A piece of paper floating !

‘across my besieged desk attracted attention to itself by
bearing the words ‘pizza’, ‘Wharfedale’ and ‘Crimson
Elektrik’ all on one page.

Apparently there is a new restaurant, at Hanover
Square London, which has fitted itself out with a high hi-fi
system as a reaction to musak. They have employed large
numbers of Wharfedale E50s, eighteen in fact, and five
bass bins — operable below 150 Hz — to set up areas of
stereo sound no larger than a living room.

Adjacent stereo pairs are arranged in reverse configu-
ration so that the imagery is not confused anywhere and
there is no less than 1200 M of speaker cable.

Ample Fare

Amplification comes from two GAS units down to 150Hz, j
and five Crimson 170W modules below that. The pre- 5

amp is also Crimson. Sound source (sauce?) is either a pair _ .
of Dual C939 cassette decks ora Dual 721/V 15 IV record | s
playing system. In order to avoid playing ‘Dark Side’ - o '
1000 times a day no doubt, and to preserve the American Above: the Hitachi D560 cassette deck. The fluorescent display
atmosphere, the output from Chicago's WBBMFM Dolby is interesting, as is the fine bias control.

radio station is ‘creamed’ the previous week and recorded
for use as material.

That makes more sense when you hear that the
restaurant is called the Chicago Pizza Pie Factory, and as
soon as | can find my ‘A to Z London’ I'll be out to report
on the frequency response of their pizzas . . .

i #
o
&

e A

Decked Out

First news in a long time from Hitachi. Rumours were
they'd all'died. These two new decks look very interesting
indeed technically — no chance of a listen yet. The D560
has a flourescent display (4 la Sony) instead of VU meters.
Somewhat unusual in a deck of this price range are the
excellent mixing facilities and a fine bias control.
Specifications include a frequency response up to 15,000
Hz using normal tape, and a wow and fiutter of 0.06%
WRMS. Signal to to noise ratio is 63dB and the whole lot
costs £179 all inc.

The D580 is somewhat more expensive at £219, but
can offer a iower wow and fiutter and logic control of the
drive system, which is two motor, for the money. An auto
rewind facility is fitted, which will allow you to go back

and play a particular track again . ... .. .. ... and ;
again .......... and again .. ... ... .. and again
.......... and again . .. ... ..... and again
........... and again ........... and again

. R Above: the D580 from those same Hitachi type people. This one
-------- and again .. ........ and again has a built-in elephant so that it never forgets where you started
........... recording, and will rewind th upon d d
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NEWS

Book Your Enclosures

There are flocks — word carefully chosen, of books about
audio-explaining, expounding, extending and generally
varying the theme. Spring is lambing time anywhere you
go, and we get quite a few woolly efforts appearing on the
bookstands at this time of year.

One such offering — ""Master Hi-Fi Loudspeakers and
Enclosures’’ by D. Berriman — came to light this week. It
is difficult to see what market the book is aimed at. For the
complete tyro, a fourteen page romp from zero to com-
plete mastery of Sound Hearing and Measurement
(Chapter 1) is hardly sufficient. For the more cogniscent
the statement that "'Applying goo to the cone will help
damp out these break-up resonances but too much goo
will add mass thus resulting in a lowered efficiency . . ."’
(p.49) will hardly kindie the fires of technical enlighten-
ment.

| know that quoting out of context is always unfair, but
how else to convey the tone of the text? It is basically well
written but fatally unsure of whom it is written for, and in
consequence oscillates between over simplification and
unnecessary complication.

Mr Berriman’s next book will undoubtedly be a volume
well worth the perusal and | look forward to reading it.

Sorry David Berriman, but | didn’t like this one at ali.

Ear Say
Interesting incident.

Great credence is placed in panel listening tests these
days, and indeed the technique does seem to be the best
way we have of conveying subjective impressions, but
how does the collective mind function? Certainly not as
the sum of the parts. Witness this—

Some time ago | ran a series of cartridge tests with five
different top flight units, and a Sony EL7 Elcaset machine.
The original scheme was to run a.’standard’ sort of affair
to place the cartridges in order of merit. However, it
became more interesting due to a foul-up on the monitor
switch!

Finish Tape

Throughout the test the members of the panel had,
between them, identified the tape machine about 80% of
the time upon direct comparison. (That figure is beguiling
in itself is it not?) Inserting a taped version of one of the
cartridges into the list as a 'sixth unit,” however, led to its
being identified as the cartridge which had been recorded
IN EVERY CASE.

Not one member of the group realised it was hearing a
recording. Mind you not one of them would admit it later
— typical of the kind of people | have to deal with!

These were all folk involved in the audio field and as
such could be considered 'professionals’.

The final touch however was added when discussing
this later with one of the panel concerned. The faithful EL7
was quietly playing away — a recording of Thelma
Houston's direct cut disc — and to prove his point the
gentleman made a reference to the cartridge then in use.

You see the arm was over the deck {raised | hasten to
add) and the front of the EL7 is not visible from where he
sat. The assumption was easy to make. Wrong, but easy
to make. One to the tape machine.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

Rest Easy

Since then | have repeated the, initially unintended,
deception on every member of that panel. Moreover,
upon direct comparison — individually — the identifica-
tion of tape against source went down to barely 60%.

The EL7 is a very high quality tape reader, and the
results it produces can be as good as any. However, the
point would seem to me the variation present in those
figures. As a group 80%, one by one 59%.

Small variations in audio signals would seem to be
detected somewhat unreliably on the whole. if a panel of
‘experts’ can come up between them with one set of
results, and individually with a totally different set — what
price the conclusions?

Operating in a group always leads to collaboration —
let us call it discussion — in which the strongest perso-
nalities will triumph. | would suggest therefore that there
is a strong possibility that a group result will depend for
more heavily upon the (pre-formed?) opinions of the
strongest rather than the collective impression of the
whole. ’ .

Opinions please. ETl

LTI TT

Benjamin Franklin flies a kite in a thunderstorm and ditcov.ol"s
electricity — | fly a kite in a thunderstorm and discover that it's
stupid to fly a kite in a thunderstorm.

... it emits a bright flash of light every 5 seconds — Im thinking
of marketing it as a hazard warning light or a strobe for a senior
citizens’ disco.
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7400 10p|7460 12p[74137 90p|74195 50p| 4055 130 CA 3140 60p|LM3909N  65p |TBA480Q 200p
7401 10p| 7470 zsg 74138 1oo: 74196 502 4056 1203 LF 356 80p MC1310P 140p |TBA520Q  200p
7402 10p 7472 20p (74141 50p|74197 50p| 4060 100p | LF 357 80p MC 1312P 150p |TBA530Q 200p
7403  10p|7473 25p|74142 180p| 74198 100p| 4066 35p | LM211H  250p/MC1314P 190p [TBA 540 200p
7404 12p|7474 25p|74143 270p|74199 100p| 4069 12p | LM300TRS 170p|MC1316P 230p |[TBA550Q 250p
7405  12p|7475 25p|74144 270p|74293 90p| 4070 12p | LM301 AN  30p| MK 50398 650p [TBA560C 250p
7406  25p, 7476  25p|74145 §5p|74L500 18p| 4071 12p | LM 304 200p| MM 5314 380p |TBA 641 A12 250p
7407  25p|7480 40p|74147 100p|745112 80p| 4072 12p | LM 307N 65p| MM 5316  480p |TBA 700 180p
7408 12p|7481 85p|74148 90p| CMOS | 4081 12p | LM308T0O5 100pNES29K  150p [TBA720Q 225p
7409 12p|7482 75p(74150 65p|4000 12p| 4082 12p | LM308DIL 100p| NE 555 25p (TBA750Q 200p
7410  12p|7483 75p{74151 45p|4001 12p| 4093 70p | LM309K  100p| NE 556 90p [TBASOO . 80p
7411 15p|7484 70p(74153 45p|4002 12p| 4510 60p | LM310TO5 150p| NE562B  400p |TBA 810 100p
7412 15p|7485 60p|74154 70p|4006 80p| 4511 70p | LM311TO5 150p| SAD 1024 1500p |TBA 820 100p
7413  25p|7486 25p(74155 4Bp|4007 14p| 4516 65p | LM317K  325p/SL917B 650p |TBAS20Q 280p
7414  45p {7489 130p|74156 45p 4009 30p| 4518 65p LM 324 70p| SN 76003 N 150p [TCA270Q 220p
7416  25p| 7490 25p|74157 45p|4011 12p| 4520 65p | LM 339 60p| SN 76013 N 110p [TCA270S  220p
7417  25p| 7491  40p|74160 55p|4012 12p| 4528 80p | LM 348N 90p| SN 76013 ND125p | TCA 760 300p
7420 12p|7492 35p(74161 55p (4013 30p| 4583 70p | LM380 - 60p|SN76023N 110p |TCA4500A 450p
7421 20p|{ 7493 30p|74162 55p|4015 50p LINEAR LM 381N 90p| SN 76023 ND125p |[TDA 1008  350p
7422 15p|7494  70p|74163 55p (4016  30p|Ay3 8500 ‘a50p LM 382 90p( SN 76033 N 150p |TDA 1034 450p
7423 20p{7495 45p|74164 60p (4017  50p|cA3039 70p LM 391 180p| SN 7627 N 160p | TDA 2002 300p
7425 20p|7496 45p|74165 60p |[4018 55p CA 3046 60p LM 555 25p| SN 76228 N 180p |TDA 2020  300p
7426 22p|7497 120p{74166 75p |4019  40p|ca 3060 225p LM 709C 40p|( SN 76660 N  75p | TL 084 120p
7427 22p) 74100 80p|74167 160p 4020  50p|ca 3065 200p|-V 710705  60p TAA 300 100p | XR 320 250p
7428 25p|74104 40p|74170 100p (4022  50p|cA3076 250p|tM 710DIL  65pi TAA 350 190p | XR 2206 450p
7430 12p|74105 40p|74173 80p (4023  12p|cA3080  75p|-M 723705  40p|TAA 550 35p |XR 2207  450p
7432 20p|74107 25p|74174 60p|4024  40p|CA 3084 -250p[tM723DIL  40p|TAA570  220p XR2208  600p
7433 28p 74108 100p| 74175 60p |4025 12p|cA3085  gsp[LM 733 120p | TAAG61B  140p |XR 2216  650p
7437 20p|74166 75p|74176 50p 4026 80p|cA3086  eop|-M 74! 20p | TAA 700 350p (XR 2567 250p
7438 20p|74109 25p|74177 50p (4027 30p|CA3088 190p |-M 748 40p|TAA 790  350p XR4136  150p
7440  12p|74118 75p| 74178 75p (4028  45p|ca 3089 160p LM 1303 N 100p|TAD 100 150p | XR 4202 150p
7441  45p|74120 80p|74179 120p [4029  S0p|ca 3090A0360p LM 1458 100p |TAD 110 130p [XR 4212 150p
7442  40p|[74121 25p|74180 90p 4030  30p|cA 3123 E 130p LM 3080 75p |TBA 120 S 60p | XR 4739 150p
7443 60p (74122 35p| 74181 130p 4032 80p|CA 3130 * 100p |-V 3900. 55p[TBA120T  85p|ZN414 100p
7444 60p|74123 40p|74182 50p|4033 100p IN 4148 Diodes by ITT/Texas, 100 for £1.50

445 65p |74125 35p) 74184 120p|4040 60p Stati ;

f atic Ram 2102 1024 X 1 bit 450 nano sec, £1.00 each

7446 50p 74126 38p| 74185 100p|4043  60p 2112 256X 4 bit 450 nano sec, £2.50

7447 S0p 74128 60p| 74188 320p 4046 90p Murata Ultrasonic Transducers 40kHz, £2 60 ee'xch~£3 50 pair

7448 50p 174130 120p| 74190 70p 4047 80p drata as All prices include postar;d'VA'f' ' ) P

7450  12p|74131 90p|74191 70p|4048 s0p

7451 12p|74132 45p| 74192 60p}4049 25p

7453  12p|74135 90p| 74193 60p {4050 25p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL. 01-226 1489

7454 12p |74136 80p| 74194 55p 4054 100p Barclay / Access credit cards accepted

PRETALBGT

ELECTRONIC SERVICING LTD.

PET 2001/8 micro-computer

£550 + V.AT.

WHY BUY A MICRO COMPUTER FROM US?
BECAUSE:

1) Established Company trading since 1971.
2) Electronic servicing is our speciality.

3) We have in house programmers/systems analysts.

H

) We have our own service engineers.

()

We will demonstrate the PET at your premises.

(22}

We can customise the PET to your requirements.

~J

We can arrange finance.

(o9}
- = =2 X

We offer, after the three month warranty, an annual
service contract from £69.50.

9) You benefit from our experience of having sold over
150 Micro Computers to industrial, educational and
business, personal users.

VISIT OUR SHOWROOM AT:
34 Chertsey Road, Woking, Surrey

We supply the full range of C.B.M. PET Micro-
computers. We also supply:

Dual Floppy Disks £840
24K Memory Boards £320
All types of Printers from £450

All types of Printer Interfaces, Electronic balance Inter-
faces, Programs from C.B.M. -Petsoft, Gemsoft. We also

“offer a full consultancy and programming service.

We are developing a number of our own business
packages for all applications.

Books on Basic, Programming, Interfacing, etc.

Full range of KiMs available.

Tandy and ITT 2020 available.

Maintenance, Hire Purchase facilities as well as ACCESS
and BARCLAYCARD available.

Factory: Telephone WOKING 69032/ 68497/20727. Shop: Telephone: WOKING 23637.
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ULTRASONIC REMOTE CONTROL DIMMER

EVER WANTED TO turn the lights down from the
comfort of your armchair? With this dimmer you can do
just that. Press a button and up goes the light. Press
another button and down it goes again.

Control of the unit is afforded by the two front panel
push buttons. External buttons (as many as you like) may
be connected in parallel. There is no danger of getting a
shock, because the control electronics are isolated from
the mains. It is also possible to alter the rate at which the
light dims.

Controlling It

It was decided that the hand contro! (transmitter) should
be as simple as possible and the receiver should be very
safe. Also, all components should be readily available
and cheap, and the circuits should be uncritical and
reliable.

As only one channel is required, a carrier modulated
by a tone fits the bill. The next step is to decide on the
data link. To keep the GPO happy, one is limited to either
infra-red or ultrasonic transmission. The author decided
to use ultrasonics.

The means of communication is a 40 kHz carrier plus
a carrier modulated at 400 kHz. This makes the trans-
mitter very simple as can be seen from the circuit
diagram.

Now for the dimmer. When you don’t have a pot in
the circuit acting as a memory, you need some form of
electronic memory. The charge on a capacitor is one way
of doing it. However, you need a very high Z sample and
hold circuit and lots of guard tracks on your PCB, and
you have to keep itdry. The smallest amount of moisture
in the air and you're leaking all over the place. Even
then, the charge isn't going to stay there all day. The
alternative is a digital memory or rather a four bit
up/down counter. This gives you 16 different levels —
enough for domestic light control. With half a dozen
resistors we then get a voltage out. ‘

How do we control the triac? Zero crossing isn’t
possible for an incandescent lamp. Therefore, we have
to use phase control. The standard circuit using a PUT
with a transistor in the charging circuit was tried. It
worked, but it was non-linear and difficult to get a
reasonable range on the control voltage into it.

J

DOWN ‘ up |
S I
9V
PP3 400Hz 40k Hz BUFFER
i OSCILLATOR OSCILLATOR P STAGE
-
ULTRASONIC

TRANSDUCER

Fig. 1a Block diagram of the transmitter.

Three Into One

To gain phase control of a mains load, a voltage con-
trolled monostable synchronous with the AC mains
should do the trick. In its basic form it consists of three

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979
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Submitted by Jonna Kats of London

cheap transistors and one 741 op amp, together with
their resistors, capacitors, etc. — less than £1.

Fig. 1a shows a block diagram of the transmitter and
fig. 1b the receiver/control.

FAST/SLOW
™~

DIGITAL
MEMORY

A0kHz
D_ P kHZR DECODING
ULTRASONIC
TRANSDUCER

SIGNAL
CcoPY

W |

LOCAL
CONTROL

Ju

uP DOWN

wiac ] s cONTAOLLED I conSitren —
PHASE SHIFT CONVERTER
MAINS POWER
LoaD wne  ——  SomeR, MAINS
=
H2v

Fig. 1b Block diagram of the receiver/control circuit.

Getting It Together

The prototype was built on Veroboard. With safety in
mind components that have mains across them are
conected so that live and neutral or any other potential

>
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HOW IT WORKS— THE TRANSMITTER

As can be seen from Fig. 2a the simple
transmitter consists of only one IC — a hex
inverter 4069. Inverters a and b form a low
frequency oscillator which gates the 40 kHz
oscillator formed by inverters ¢ and d.
Inverters e and f form a buffer driver for the
ultrasonic transducer. Because the trans-
ducer is driven by an out of phase signal
twice the supply voltage appears across it.
When SW2 is pressed, supply goes straight
to IC1 and D1 is reverse biased so that a and

b oscillate and, via D3, gate the 40 kHz. If
SWI1 is pressed D1 conducts supply to IC]
and D2 holds the input to inverter a high.
This means that the output of b is high and
D3 is reverse biased. Therefore, it has no
effect on the 40 kHz oscillator, so carrier is
produced. The alternative circuit for the
transmitter uses slightly more space be-
cause it contains two 4011 packages (which
are cheaper than one 4069) and has the
advantage that, with the inverters, D3 is

required to gate the oscillator on and off.
Unfortunately, when it is reverse biased it
still has a slight effect and so the 40 kHz
oscillator doesn’t quite run at 40 kHz,
which means that maximum power is not
produced by the transducer. This doesn’t
happen with the NAND gates. D2 stops the
signal from being higher than the supply i.e.
OVve.

!

PB1 |

i

1
A

D1 "l:
Ng14 i

—0 pIN14

D

+
- 2
1N914
ULTRASONIC
3},’3 TRANSDUCER
+ D
d . L—C A F—C B |
10k
47k —— ——
§ 10k s § 100n 100k —p
1n1
4k7
QO PIN7
mn
Fig. 2a Circuit diagram of the transmitter.
PBA I pu2 |
§ PIN14 _
o7 F =0 o
1N914 100n e
1C1 154069
—++ J;
ULTRASONIC
ov == TRANSDUCER
D2
PP3 1N914
. R1
M0
c3
1n1
ADJUST FOR
0 Pin7 BEST RESPONSE 0
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S O +12v

/l 470u
. :

470k

9
8 S
IC1b '—'| l_
8 cé
1n5
]
R2 "
ULTRASONIC 820k R4 Cc5
TRANSDUCER 22k 2n2 NOTE:
c3 1C1 18 CA3035
10n
1n0
r4
o . O oV

Fig. 3 Circuit diagram of the receiver. | HOW IT WORKS

— THE
RECEIVER AND DECODER

Below: internal view of the prototype The signal is picked up by the ultrasonic
transducer and is AC coupled to the input

of the first amplifier in the CA3035 array.
R1,2,3,4,5,6, bias the internal stages for
maximum gain. C3 decouples low
frequency signals and is all the timing that
is required, as the transducer itself is only
sensitive to signals in a narrow band. C5
prevents oscillation. When a signal is pre-
sent C7 charges up via D1 with the result
that Q1 switches on, providing a little more
gain in the system.

Thus, when a signal is received, the
output of IC2b which is normally high,
either goes low for the duration of the
signal, or, if the carrier is intermittent, a
square wave appears for the duration.
LEDI1 driven by inverter IC2a, lights to
indicate that a signal of sufficient strength
is available. C8,9, which are charged up,
start to discharge via R10,12. For a con-
tinuous signal they both discharge so that
the outputs of inverters IC2c, d both go
high, D3,4 conduct so that the outputs EN
(enable) and U/D (up/down) go high. The
same result is achieved by pressing SW1.
(D34 are required to prevent the outputs of
inverters IC2c,d being shorted to supply by
SW1,2). If a square wave appears at the
. - output of IC2b then C9 discharges to a

. o oint that will make IC2c go high, but,
Left: the hand hold transmitter exposed! gecause of D2 and the low valgue ongll, C8
is continually being charged up faster than
it is being discharged, so inverter 1C2d
remains low and only an enable signal is
produced. The U/D line remains low.!

Fig. 4 Circuit diagram of the decoder.
Y O— .
I o

PB1 I PB2 |

O +12V
Y

R12 p—"————o EN
= 47k
D5
IC2¢
D3
R11
1k0 \
JI -0 u/D
i _'—c__z‘D"_” D4
+ R14
R13 100k

<9 100k
1u0
4
! ! : : -0 ov
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Fig. 5a Circuit diagram of the up/down voltage -[cn L"‘cu

I

R19

O -0 +12V
Y Y
"R1s
100k
EN R21
8k2
€10
1 16 tve
PRESET/ENABLE +Ve 18
Q¥ SI;OCK
12
JAM/INPUTG{ 2y B3} saMineuTs P4
CARRY IN P2 q
Q [ — 1 P3
UP/DO
R SINIDRCIMAL 12 P2
u/o 4 P1
- . o—
Fig. 5b Top view of the 4029 o R22em
pin out arrangement. S . 6 MW
ic
R17 R23 22k
1k0 1 a2
R16
220K a3 R
sw1 14
15
l o  R5K8
W Y 7 3
o = ! d
TE: +12v Pe o
1C3 1S 4011 —13, [
1C4 15 555 2
1C5 1S 4029 *cu
0 CONTROL
L VOLTAGE
l"cu R20

generator/ memory. .

-

1Mo

10u 18k
z
4 o0V

HOW IT WORKS

THE UP/DOWN VOLTAGE GENERATOR/MEMORY

From the previous stage we now have three
signals i.e.

FUNCTION EN U/D
Do nothing [¢] 0
Go down 1 0
Go up 1 1

The up/down line goes straight to the
up/down pin of the 4029 four bit counter.
However, the enable signal has to be com-
bined with the Carry Out signal from the
counter, so that when it gets to either the
bottom or top of its count it stops. Other-
wise, when the light was at full brightness,

it would go off and start going up again.

The basic function is that of a NAND, but
because the Carry Out signal is only avail-
able when the Carry In (used as an enable)
is present, if a single NAND gate were used,
the instant the Carry Out signal appeared
the Carry In would disappear and, there-
fore, so would the Carry Qut. (Yes, you've
guessed it — a strong candidate for oscilla-
tion). Therefore, we have to latch the Carry
Out and NAND it with the enable signal in
IC3d. IC4 is a 555 working as a clock. SW1
gives the choice of a slow or fast ramp of
IC5. R16,17 and SW1 could be replaced by a
pot of around 250k or more, but 220k is a
good compromise for speed.

Cl3 and R19 form a power on preset that
sets the outputs Ql-4 to the state set on
inputs P1-4 i.e. all high, so that the light
always comes on full brightness, but if you
want it to come on at half brightness take
P1,2,3 to ground instead.

The outputs from the counter are resis-
tively summed by R22-25 to produce a
staircase ramp, which is smoothed by Cl4.
Because the 4029 will sink and source equal
currents, the summing point can be taken
to a potential divider R20,21 to taylor the
range of the output voltage to suit the
requirements of the next stage without
losing linearity.

o 12V
Y

1N4001 o
’—"— " or - - ?
E3_l R32
O———E—o\a—q 10R
w1
FS1 I
ci1e R31
M R20 b
A - 100n 1%0 c17 8k2 on
= 1 00s ND14 -
7 primary %5
6
~— 2 $o0u
4
R
| F&g" 100k
\ L
> >—o0 .
LOAD CONTROL VOLTAGE
T50W R26 INPUT
max 1k5 10V FULL ON
3V FULL OFF
o
a4
2 A
D10
1N914
—_— Z
Fig. 6 Circuit di i St 1A 100V
ig. ircuit diagram of the voltage controlled dimmer. R
L1 40 turna 26swg 1"'x%”
PT110 TURNS
primary/secondary
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HOW IT WORKS

VOLTAGE CONTROLLED DIMMER

The power supply is slightly different from
the standard circuit in that D6 is introduced
to isolate C10 and all the other supply
smoothing. This means that the output of
the bridge, if loaded, will vallto 0 V every 10
mS (100 Hz) i.e. at every zero crossing of
the mains. This switches Q2 off. When this
happens R18 discharges C12 via D7 to the
positive rail. This takes about 500 uS. When
Q2 switches on again its collector goes
down to saturation level and D7 is reverse
biased. Q3, R19, 20 and D8,9 form a “rea-
sonably” constant current sink of about 0.1
mA so that, at the inverting input to the
741, there is a negative ramp waveform
syncronous with the mains. If we now put a
DC voltage on the non-inverting input, the
output of the 741 will be a square wave, the
mark space of which will depend on the DC
voltage as it is varied from: 10 V to 3 V.

The rising and falling edge of this square
wave is coupled to Q4 so that a fast pulse
appears in the primary of pulse transformer
PT1. R32 limits the current of this pulse. For
a higher output current the triac will
require a harder gate drive so this resistor

can be adjusted. D10 protects Q4 from
reverse base-emitter breakdown and D11
protects it from the inductive back emf
frmo the pulse transformer. R21 and C14
decouple the rest of the supply from the
high current spikes. The 7812 regulator
could be replaced by a 12 V zener and a
resistor as not much current is drawn by
the whole circuit.

The secondary of the pulse transformer is
mounted across the gate and Al terminals
of the triac. C15 and L1 help to reduce the
RF interference produced by the triac
switching. C2,10 provide the smoothing
after D6. Rather than using one 1000 u
capacitor it is sometimes better to use
more, small values where they’ll do the
most good.

+v

Fig. 8 The output buffer for the ramp waveform.

. OUTPUT

NN

SIBV [ene

b ov

cn

{s) QUTPUT OF MAINS TRANSFORMER
oUTPUT

s} OF BRIDGE RECTIFIER BEFORE D8
(e} COLLECTOR OF @2
(d} RAMP WAVEFORM ON INVERTING INPUT OF 741
AND DC VOLTAGE ON NONINVERTING {NPUT OF 741 0
{u} QUTPUT OF 741 o
[l VOLTAGE AT BASE OF G4
(3 VOLTAGE ACROSS LOAD DUE TO SWITCHING
ACTION OF TRIAC

Fig. 7. Waveforms associated with the
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voltage controlled dimmer.

Killing The Bugs

do not lie adjacent to each other and the tracks in
between should be removed. The pulse transformer
which divides the low and high tension is the only
component which is mounted so as to bridge the gaps in
the track. Care should be taken in the layout of the 40
kHz amplifier around the CA3035 as this has a high gain
and can oscillate if the output is brought near the input.

The only problem likely to be encountered with the
receiver is oscillation. This shows itself as a continuous
output and is most likely to be caused by bad layout.
Keep the output away from the input i.e. cut any vero
tracks that are not used. Adjustment of R10,12 in the
decoder will ensure that the threshold level of the CMOS
is crossed. A meter can be used to follow the action of
this block. In the up/down voltage generator/ memory,
the differentiator into the latch formed by IC3b/c
ensures that the input stays low longer than any glitch
that might appear from Carry Out, so C10 can be made
larger if trouble is encountered here. |f the lamp will not
dim from very nearly off to on then the tolerance C12
could be the snag. Adjusting R19, will help. Also, a
meter on the function of R20,21 will show if the 4029
counter is going up and down properly.

>
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PARTS LIST

RECEIVER/DIMMER UNIT
RESISTORS all YaW 5%

R1 270k

R2 820k

R3 470k

R4, 23 22k

R5, 19 ™

R6, 8, 32 10k
R7,10,12,22 47k
R9,11,17,29 1k

R13, 14, 15, 33 100k

R16 220k

R18 2k2

R20 18k

R21, 28, 30, 31 8k2

R24 12k

R25 5k6

R26 1k5

R27 3k9
CAPACITORS

C1 4n7 polyester

C2 470u16V electrolytic
C3. 1 10n polyester
C4,10 47n polyester

C5 2n2 polyester

Cé 1n5 polyester

c7 n

C8,9,12,13  1u18V electrolytic
ci14 10u 18V electrolytic

C15 470u 25V electrolytic
C16,17,18 100n potyester
Cc19 33n 600V

SEMICONDUCTORS

LED 1, 2 TL102, etc
D1-5 1N914
D6 1N4001
D7-11 1N914
Q1-4 BC184
IC1 CA3035
IC2, 3 4011

ica 555

IC5 4029

IC6 7812 Reg. 100mA
IC7 741

SCR1 6A 400V
BR1 1A 100V

MISCELLANEOUS

L1 40 turns 26 swgon a 1in x
Yain ferrite core

Pulse Transformer primary and secondary
10 turns 26 swg on a 1in x
Yain ferrite core

T1 12V 100mA sec
2 Uitrasonic Transducers, switches, etc

PARTS LIST

TRANSMITTER

RESISTORS all aW 5%

R1 ™
R2 47k
R3 100k
R4 10k
POTENTIOMETER

RV1 4k7
CAPACITORS

C1,2 100n
C3 n1

SEMICONDUCTORS
IC1
D1,2,3

MISCELLANEQUS
SW1, 2
Ultrasonic Transducer

4069
1N914

Single pole, push to make

Case, Ever-Ready Trimlight 6060

MOTOAS 1.5 to vdc Modal Molers. 20p.
Sub, Min “8ig lach™ Molors. 115vac drpm
30p. 12vic 5 pale model malors 35p. 8 irach
12vde molors £1.25. Cassstle motbrs vic ax
oquip. 65p. Crowze! geared maier. 115vac
4rgm 95p. Smiths clock mmtor, symch,
240vzc 1 rov. per hour. 859,

SEMICONDUCTORS. All full spec. devices.
7418 pin BILG Jor £1 00. No 555 Timers 25p.
TBABDD awdio IC's 50p. 7415 {wide band-
width) 35p. LM380 80p. ZN4i4 redio IT's 75p.
Muliard ORPS1 30p. T30S Alpha numerical
disptay £2.50. Minialure LORS {same spec. ns
0PA12) 30y

TOSHIBA LEDS. 0.2 green 13p. 0.2
green ditfused 14p. 0.2" green flat lop t4p.
0.2 Clear 17p.

SUZZERS. Miniature solid stete buzzers. 33
X17 X 15mm whils plastic case. sulpul al 3
feal 70db |approx low ccas¥mption oaly
15ma.. 4 voltages availzhle 5-9-12 or 24 vic
75¢ sach. LOUD 12v Buzzer. Croam plastic
case, 50mm diam x 30mm high, 60p. GPD
wpen type buzzor. adjustable. works 6-12vdc

. $irea we teme. 12v D.C. Herm type.
] 1Z5am dsmtwr, omits high pitched welling

nele of verying ioquency. £7.95

TOOLS. SCLDER SUCKER. Plunger typs. high
suction, teflan wozzle. £4.75, spare nozzles
65p each. Good guality side cutters. insulated
handles 5* £1.35. Good quality saub nesed
pliers. insulaled handles. 5" £1.35p. Anlex
Model C15 watl seldering irons 24Dvac
£360. Antex Modsl CX 17 wal saldering
irons, 240vac £3.60. Antex X25 25 walt
selderiag irons 240vac £3.50. Anlex ST3
stands [sulls all above models] £1.40. Anlex
hesl shunis 12p each. Servisel Solder Mop
45p each. Nean fesier scrawdrivers 8” long
40p. Miyama IC tes! clip. 16 pin £1.75.

19-PIECE PRECISION TOGL KIT. In

€00, comists of 5 spasmers,
42/t § wl drivers 3x5mam. 3 small
scrowdrivers. 2 Pitiips drivers. 1 swl. 3
Mva Keys £320.

MULTIMETERS big price raductions on
pocket size maters. Modsl KRTID0 1.000
shms per voll. mirror scale, range saleclor
switeh. 1.000v AC/0C. 100Kras, 150ma OC
currenl £4.65. Model KRT10! same spoc. as
the KFRT10D but ranga seiection is via pred
insortion. £3.75. COMTININTY TESTER.
Tubelar usit with probe amd croc. fy fead.
£1.35 with batt,

TRANSFORMERS. All 24Dvac primary
[pesiage per Iransformer is shown In
brackefa after price. MINIATURE AAMGE
6-0-6v 100ma., 3-0-9¢ 75ma.. 12012 50ma
all 75p each [15p). 12-0-12 108ma 95p (15p}.
0-6. 0-6v 280ma £1.10 (20p). 0-46-9v 200ma
these have na fixing bracket ESg {15p). F2v
500ma 95p [22p] 1292 £2.25 (4501 12440
£2.75 [45p] 15-0-15v 1A £2.10 (45p].
300-30V 1a £2.75 {54p). 200-20v 2A £3.50,
[54pl. 0-12-15-20-24-30v 2 amp £4.5 [54p]
20v 2.52 £2.20 {54p).

TREAC XENON PULSE TRANS-
FORMERS. il [EPD stylej 30p. Liplus | sub.
min. pcb meunling 60p.

TAPE HEADS. Mono cassetie £1 30. Stereo
Cassetie £3, Siandard 8 irack stereo £1.75.
BSR MN1330 ' track 50p. BSR SRP9D '
track £1.95. TDY0 dual head assembly 2
heads botha's track R/P with built in erase
£1.20

SPECIAL OFFER SEMICONDUCTORS.
Plastic valtage regulalors, 1 amp now
reduced in price 7805. 7812, 76815, 7824 alt
41 75p sach. 7905, 7912, 7915. 7924 »)l 9%
sach. 3 types af give away prices: LM309K 1o
tach, LM340 Gvelt | amp roge. 40p sach.
m . np ach.

FETS Umon carbide N channel simiar e
2)3819 15p. 3N140 or BFWG1 40p each,
M203 dual matched pair of single gais
mostels in one con 40p. 2M5062 plaslic
(T092) scrs 100V 800MA 18p each. BX504
Opin Isolalers. 4 laad intra red ted lo
photocall 25p sach.

. [| approx 1 flash per sscond bul can be varied

SURPLUS BOARDS. Ne 1 This has 14
oncapselaled raed relays, j12V) easily
removable. £1.95. No 2 this has al least Il

MICROPHONES

ECM105. condenser. omni directional. 600
ahms, on/otl switch £2.95. EM506 Con-
denser. cardiod, uni directienal. 600shms or
50k, heavy chromed copper case £12.85.
Dynamic stick Mike, 5.000 ohas. on/oil
switch. fitled with standard fac £2.95. EM104
Sub. min. Tie pin microghones. cordenser,
1,000 ohms imp.. 50-16khz uses deat aid
battery [suppfisd) £5 25.

STANDARD cassetie mikes 200 ohm imped.
;mm with 2.5/3.5mm jacks. on/ofl switch,
1.25

DYNAMIC P A. Microphone. suilable for
mobile use, hand held with thumb swifch.
curly fead. 50k imp. £3.40

CRYSTAL INSERTS 35x10mm 45p each

SWITCHES. Seb Min. Toggles. SPST
{8x5x7mm] 45p. OPDT (B27x7) 50p DPDT
Centre ¢f1 |12x11x3mm) 75p.

PUSH SWITCHES 16x6mm. red lop, push
ls make 14p each. push on break version
{black top) 16p each

SLIOE SWITCHES all OPDT 15x8x12mm
12p. 1621 1xGmm 12p. 22xi3x8mm 12p.
22x13x8 cenire olf 13p Muttipole slider,
doubls aclion {12 lags] 20x3x11mm 24p.

MICRO SWITCNES. Standard bution
operated 28x25x8mm make or break aew
15p each, rolier operated version o the
loltar, naw 19p. Ligh! acties micrs
swilch. 3 amp make or break 35x20x7mm
12p mach. Cherry plunger operated micro
swilch, 2 norm. opan-and 2 norm. closed,
plunger 20mm long }40x30x1Bmm| 25p each.

ROCKER SWITCHES. 2 amp SPST single
fole fhxing. various colours {red. black.
yellow. prese. whits] 19p sach. 250vec
amp while rocker, 21x15x13mm 17p each.

PROJECT BOXES. Sturdy ABS black
plastic boxes with brass isseris and lid,
75x56235mm 43p 95x7235mm S0p
115x3x37mm 56p.

VERD POTTING BOXES 49x71x24mm in
biack o7 while with fié and screws 39p each.

VERD NAND HELD BOX White ABS,
2.4"x3.7" tapered. wilh screws 65p each.

DIODES. 4001 10 for 35¢. INADDA 10 fer
45¢. 4007 10 for 50p. BY127 10 fer 7Se.
[ 100 for £2.50. IN4148
|numbered) 100 for £2 25,

ZENERS. BIYBE 400mw 2V7 10 33v bp each.
BIXB1 1.3 wati 7¥5 lo 33v 12p each.

106 [50v2. 5a) SCRS. one relay, & YJT and
lantalum capacilors £1.95. No 3 LF. Boards,
these are complete IF boards made lor car
radios. 485KHZ. full 36 ol IFS and Dsc. coils
(TOKG) 40p gach. No. 4 Lamp flasher bosrd,
suitabla for low load 24Dvac applications

¥ia a presat pot 38p

ELECTRICAL ITEMS. I3 amp rubbor
oxiemsion mcimts. white 30y sach. 13 amg
plasiic tused piugs Jor oige) 259 sack.

-RIBBON CABLE B way single core minia-

\ure. 20p per meire. -

MELAYS. Clare Elliol sub. min, relay
10x10mm 2 pole c/0. 1.250 coif new 75p.
Miniature encapsulaled reed relay. 0.1
mairix mounting, siagle make operated on
12vdc 50p. Continental series. sealed plaslic
casa type, 24vdc. 3 pole c/0 5 amp contacts,
aaw 65p. 12vdc (1300hm | c/0. 3 make and |
break coolacts new 65p each. Melal Cased
reed relay 50245x17mm. has 4 heavy duly
make reed insorls. operates on 12vdc 35p
each,

MOTORISED CAM UNITS. Many applica-
lions including random light displays lor
discos eic. 12 swilches per unil each
changeover type, litled with fow rev. geared
moter which is 50vac, the unit is supplied
with 2 capacitor, however Ip erable It to be
wsed directly on 240vac £1.95 [ax aquip).

WMONRSE KEYS. Beginners practice key 95p.
All-mstal typs. fuily adjustable £2.45.

PUSH BUTTON TV TUNERS [no vericap
transisiorised U.H.F. new £2.25.

MURATA TRANSDUCERS. REC/SENDER.
MADIL 40KHZ £3.25 pair.

DECOM DALD ETCHING PEN. Wih spare
. 75p

STOP PRESS. New arrwvals. 12 voil car
slarec motors with pulley only 55p each. b
frack siareo playback haads anly 755 each.
Car radio Boards. compieta chassis with 6
trangistors IFS chokes. efc.. new but no injo.
75p sach. Car radio RF/IF and audio preamp
boards. 2 tranmistors. LM3B2 iC. Irimmers,
IF's eic.. new bul no inlo. 65p each.

POWER SUPPLIES. 9VDC 120ma
raguiated. will repface PP9 bailery elc.
£225 Swilched lype plugs into a 13 amp
sackel. has 34.56.7.5 and 9 valis O ¢ out 8
eitber 100 or 400ma switchable £3.25
HC244R stabriised power supply 3-6-7.5-8vdc
at 400ma. has polarily reversing and o off
swilch and is fully regulaled lo give exact
voltage from no load lo maximum currenl
£525

TELEPHONE PICK UP COIL Sucker type
wilh lead and 3.5mm jack 55p.

JUMPER TEST LEAD SETS 10 PAIRA of
leads wilh various coloured croc clips each
and (20 clips) 80p per set.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p. postage please uniess otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated

lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
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BUILD YOU OWN METAL DETECTOR
TR/IB TR/VCO BFO . . .

Test equipment not required. Manuals for
kits available at 25p each (refundable). UK
prices post & VAT paid except where men-
tioned. Overseas: write for quote. Literature
available: SAE Please.

Shadow TR /B (il-
lustrated). A true trans-
mit receive/induction
balance metal detector
— uses the latest
circuitry for maximum
range and sensitivity. Speaker or
phones. Pre-assembled search head
with lightweight closed cell foam
encapsulated coils for thermal insulation and
water resistance. A very powerful machine!

Shadow TR/VCO. An advanced version of the above detector, use it as a sensitive
TR/IB machine or switch to VCO mode when the depths achieved approach the
maximum ‘in air’” range. Low power requirement: runs on standard 9 volt batteries. The
most sophisticated detector available as a kit.

Shadow TR/IB kit £22.50 (£29.95 assembled). Shadow TR/VCO kit £27.50 (£36.95
assembled)

Padded stereo headphones suitable for ‘Shadow’ detectors £5.50.

Designing your own d ? Then we can supply the (hard to obtain) hardware
‘shelt” including fully adjustable shaft with handle, search head moulding with hinge
assembly, special clips to mount your own control housing (any box is suitable).
completety non-metallic: suitable for any type of detector (TR-PI-VLF-BFOQ etc.). Supplied
undrilled as a kit with full instructions {as used on our Shadow range).

Detector Shell kit £8.50.

Low cost BFQ detector. 200mm (B’’) annular searct: head gives wide scan with easy
pinpointing. Simple high efficiency circuit draws <3mA. Extra lightweight 300gms
(10.50zs) with battery. Very detailed construction manual: ideal as a first project.
Absolutely everything supplied including pre-assembled search head, tuning coil and
earpiece. ALT3 detector (kit) — £9.95 (assembled £12.95) + £1 post and package.
Padded high Z headphones for ALT3: £4.90.

Order by post or phone (24 hours) — for quickest delivery quote credit card number.
Callers by appointment only please!

Dept. ETC, 1 Green Lane
Walton-on-Thames, Surrey
Phone (093 22) 44110

ALTEK

GOOD AND PROPER!

. . or at lcast your projects. If there is one thing which is
impossible to do at home is lettering front panels to pro-
fessional standards. At least until now. If vou cast your
eyes right a while you’ll see our new panel transfers sheet,
which has been carefully designed to allow you to do cx-
actly that.

The transfers arc casily rubbed down,

—— e e e

S.&R.BREWSTER

LIMITED

WHY PAY MORE?

for Miniature Soldering Irons & Accessories

@,-.-/R\r.‘/-a -18 watt So‘dering lron available faen  PrTaE
~ in12,1108& 240 Volts. fitted with

No. 20 bn £3.78 +22p
SPARE BITS .... No. 19 size 1 5mm or No 20 size
3mmorNo. 21sized4.5 mmorNg

22 size 6 mm 44p —
No. 78 | C. Desoldering Bit 88p +9p
No. 1920L Long Life Bit 95p —
SAFETY STAND .. .. (YIRRE R £3.25 ...+ 65p
SOLDER Savbit 20° 52p + 9p
Savbit 10° 26p + 4p
Lowmelt 10 65p + 9p

INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVE

We also Offer & Recommend for Mail Order &

Personal Callers Only emices eacw

inchuding V AT

nd P &P

Oryx 50 Temp C Hed S ing lron £10.50
Spare tips for above .£3.10
Isotip quick charge rechargeable Soldering lron £20.40
Spare tips for above £2.60
Cabla 7/0.2 11 Colours 100 meter real £2.25
0.1 Veroboard 31," X 11, £1.90
0.1 Veroboard 4," X 18" £4.25
Copper Clad board single sided 70p
Watchmakers Side Cutters £4.75
Watchmakers Pliers £4.25

Transformer 100VA 2 X 12V 4.1A

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.A.E.

MAIL ORDER DEPT.
86-88 Union Street, Plymouth
PL13HG Tet:(0752) 6501

Please Quate your
Number when
ordering

$ /@8 SOLDERING IRONS

THE MIGHTY MIDGETS

WEREOUT TO FINISH
YOU OFF! it

PANEL
TRANSFERS

moomacs 1977 VO 1

L i

and .the two sheet set contains a mass of
lettering and -uniquely —control scales for
both rotary and slider puts.

Lach sheet measures 180mm X 240mm sheet set to:
and comes packed flat in a stift cardboard
cnvelope for protection. There should be
cnough for dozens of projects here - and the

longer you wait the worse they’ll look!

ETi Mmagazine,

Send £1.75 fincludes VAT
and postage} for the two-

Panel Markings

25-27 Oxtord Street,
London WIR IRF,
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ELECTRONIC

WARFARE

ELECTRONIC WARFARE had its beginnings in the Second
Worid War, with the development of radar, electronic
navigation aids and early means of disrupting the enemy

However, after the war, interest waned as Chiefs of Staff
were more interested in hard weapons such as aircraft and
tanks rather than somewhat ‘ethereal’ electronic weapons.
In fact the importance of radar was not forgotten, and radar
development continued apace. but the capability to deceive
or deny the use of that radar was, in the West at least, given
low priority.

This mode of thinking has been radically aitered in the last
15 years and development of the military aspects of elec-
tronics is rapidly increasing, taking up a larger and larger
proportion of military budgets each year.

The reason for this sudden surge in interest stems from
experience; in peace time electronic aids and cdunter
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Pl

measures may seem a luxury, in any military action they
have been shown to prove their worth. Three areas of confiict
produced developments which finally shocked the West's
military planners into action. The first was the U.S. ex-
perience in Vietnam, particularly with the B-52 raids on
North Vietnam known as the 'Linebacker’' raids. In the
second series of raids, highly trained and experienced
defensive forces fired over 800 surface-to-air missilesat 714
strike sorties, yet only 15 planes were lost, indicating that
the electronic counter measures (ECM) were highly suc-
cessful

The next indication of the importance of an electronic
capability was the Soviet invasion of Czechoslovakia, when
NATO early warning devices were totally blinded by Soviet
ECM. Czechoslovakia was already occupied by the time the
West knew of the invasion
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The largest growth area in electronics is military
hardware. Modern warfare is increasingly becoming
a battle of software rather than armour. Any future
combat force will have to include elements with
ECM capability, as David Chivers explains . . .

ECM For Desert?

The Middle East War of 1973 provided more
Before this it had been assumed that when it came to
electronics the USSR would always be one step behind, but
in fact the Arabs were armed with weapons to which Israel
had no immediate answer: Surface-to-Air missiles and
anti-aircraft guns guided by radar.

evidence.

The type of radar employed 'Continuous Wave' or CW
radar. This is a radar which instead of sending a series of
pulses to be reflected from the target, iluminates constantly
with a transmitted signal. The protection equipment carried
by Israeli — and indeed all Western aircraft — was orientated
to a Pulse-radar threat and was incapable of detecting — let
alone jamming — the CW radar.

However, despite an initial high loss rate, israeli losses fell
rapidly with the introduction of new tactics and extensive use
of ECM both in aircraft and ‘dedicated’ ECM helicopters.

EW is concerned with measures taken by either side to
give them a combat effectiveness over their enemy by
competitive use of the electromagnetic spectrum. There are
three categories: Electronic Counter Measures (ECM); Elec-
tronic Warfare Support Measures (ESM); and Electronic
Counter Counter Measures (ECCM); and we shall consider
each in turn.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

The MRCA Tornado. As a low level strike aircraft it excels and is
usually equipped with an external ECM pod in this role. Here the
wings are swept back and the plane is carrying a full load of
weaponry and stores.

A Word About Air

_To defend its airspace, a country must use radar first to

-detect an intruder and secondly to determine its position and
course, guiding either an aircraft or missile to intercept. in
either case at long range the only way to home in on an
intruder is by radar. At close range low light television (LLTV)
ot heat seeking equipment (infra-red) guidance is used.

This ‘radar threat' to an attacking aircraft is very real and

 tactics have naturally been devised to escape detection.

Due to the inability of land based radar to cover low
altitudes at anything other than very short range, the
accepted way for strike aircraft to penetrate enemy air space
is by flying in at very low altitude. in this way an aircraft can
fly undetected below the radar horizon, and this is the
standard strike tactic of the Royal Air Force, and one at which
the Tornado excels.

However, the introduction of airborne radars in AWACS
{Airborne Warning And Control Systems) aircraft challenges
aircraft to intrude unnoticed, since their ‘lookdown’
capability enables them to spot low flying aircraft and direct
an attack on the intruder concerned. With the opportunity to-
make an undetected attack strongly diminished, it is in-
creasingly important to be able to counter the enemy’s radar.

Once a missile has been fired at an intruder, it must evade
an enemy which is faster and at best only slightly less agile
than itself: if the missile is heat-seeking or LLTV guided, then
flares and manoeuvres may be effective

'S
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Electronic Counter Measures

These seek to deny the enemy the use of the electromagnetic
spectrum. This may take the form of ‘jamming’ enemy radar
orcommunications by selective use of radiated energy, or by
deceiving the radar operator — oy computer — into believing
that a number of targets are present when in fact only one
exists, or that the target is in a different position.

ECM may be divided into two techniques: denial, where
the enemy’s electronic equipment is made ineffective by
jamming communications or radar — and deception as
described above. Both denial and deception may be either
‘active’ or ‘passive’; that is, involve the use of radiated
energy — or not. The simplest and most common form of
active denial is that of noise-jamming.

Various techniques are used, but white noise, if transmit-
ted at a high enough power, into the enemy’s receiver will
usually be effective in rendering it inoperative. If the
Jammer’s noise energy is concentrated on a small bandwidth
covering only the input frequency range of the enemy
receiver then it is known as a ‘spot jammer’ while a jammer
radiating noise over a much broader part of the frequency
spectrum is a ‘barrage jammer’. The former has the advan-
tage of design simplicity, and greater effectiveness, while
the latter can counter a number of receivers operating on
different frequencies at the same time. )

Active deception of radar can be accomplished by
repeater jamming, i.e. creating a false echo of the radar
signal by re-transmitting a noise signal at a set time after a
receiver picks up an enemy radar pulse. An additional
refinement is to use -either a pre-recorded replica of the
incoming signal or a transponded pulse to confuse the radar
operator into believing that one or more false targets exist.

Tracking radar can be forced to ‘lose track’ by electronic
means, and this is done by shifting the image of the target
from its true position, so that the system follows the image.

In radars which have two modes — scan and track, once
the tracking system has lost the target, the repeater may be
silenced leaving the radar to return to its scan mode against
which other jamming forms may now be used. However,
new radars now employ ‘track while scan’ mode which is
slightly more resistant to this kind of deception. Even so
modern ECM equipment may deceive the radar in terms of
range, altitude, position or speed and as such provides a very
useful means of increasing the survivability of an aircraftin a
hostile radar environment.

Passive resistance

Passive ECM is concerned with chaff, decoys and the radar
‘cross section’ of a potential target.

Chaff was the earliest countermeasure against radar and
is still effective today, it consists of thin strips of aluminium
foil, released in a cloud which is highly reflective to radar.
Spot chaff dropped as an individual bundle may appear as
another aircraft on a radar screen or its larger reflected signal
may steal a tracking radar from the faster moving true target.
Corridor chaff, released in a long cloud is a confusion
measure which enables a series of aircraft to fly undetected
behind a ‘smoke screen.’

Chaff has proved particularly useful as a defence against
radar-homing surface-to-air missiles, which, with their smali
radar window can be totally blinded at close range.

Plane to see

The cross section of a plane as it appears to radar may be
reduced by careful design and the avoidance of sharp
corners for example will help to keep the radar reflectivity
low, as will the use of "doubly’ curved surfaces.

Flat, cylindrical, or conical surfaces not possessing double
curvature are highly reflective if caught at right-angles to the
incident wave. The US mothballed super-bomber the B1 is a
good example of careful design, and despite its large sife, it
exhibits a far smaller radar cross section than many much.
smaller aircraft with the consequent result of increased
survivability.

Radar absorbent materials may be used to reduce the
reflectivity of the target, again reducing the ability of radar to
detect the target, particularly at long range.

A decoy is-a small aircraft-like device which can, by means
of electronic and structural design, appear as a real aircraft to
a radar set. Thus a number of attack aircraft, each carrying
perhaps two decoys, could by tripling the number of targets
present saturate the enemy defences. To add to the illusion
of a full scale aircraft, the decoy may even carry a small
jammer, to duplicate as accurately as possible the image of
its mother aircraft.

Support Measures

Warfare support concerns the collection of data from the
reception of enemy radar, communications or counter
measures. This data is then processed and may be used
either immediately to warn of the nature of an impending
threat or as ELINT (Electronically gathered INTelligence)
from which a picture of enemy operations in the elec-
tromagnetic spectrum may be built up and equipment or
tactics altered accordingly.

Whereas electronic warfare is for the most part actively
deployed during time of war, ESM is at its height during
peacetime. Indeed once hostilities have broken out, if enemy
electronic capability has been under estimated or is not
known, then the enemy has won the first round of the
electron war.

HMS Resolution, a 7000-ton Polaris submarine. With the
increasing efficiency of detection techniques, such vessels are
pethaps the hardest threat to counter.




FEATURE: Electronic Warfare

Above left: the ZB298 is a mobile ground surveillance radar for
the detection and location of moving targets.

Above right: one of the early warning radars of the 16th Light Air
Defence Regiment. Such units alert interceptor forces to tackle
intruding strike aircraft.

Below left: representation of modular ESM equipment
(shipboard). Such a system can be reduced according to vessel
size down to simply console and bearing array.

Below right: EMI Searchwater. Probably the best airborne
surveillance radar there is. Used from Nimrod aircraft it can
identify ships and submarines by their radar profiles.
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Both the Warsaw Pact and NATO indulge in ESM during
detente especially during the other side’s manoeuvers and
exercises trying to gain information on the effectiveness of
each other's EW capability. Soviet Spy trawlers have caught
the news as they shadow NATO fleets, and Soviet Bear
aircraft, studded with ELINT gathering devices, are regularly
turned away from UK airspace as they probe the capabilities
of the West's air defence. No doubt NATO aircraft are
involved in similar activities in the opposite direction.

Staged System

The first stage of an ESM system is the receiver and
processing stage and on its own this makes a useful instru-
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ment. This is known as a Radar Warning Receiver (RWR) and

is a cheap but effective preliminary protection against radar

threat. (Similar warning devices are available for -other

threats; including sonar warning on submarines, and new”
Laser warning receivers for protection against guided wea-

pons).

For helicopters and smaller aircraft where space is at a
premium and additional weight results in lower perfor-
mance, simple devices may be used such as the US army’s
new series of RWRs. These weigh only 3.5kg yetindicate on
a CRT the bearing and nature of any radar, while identifying
any partricular threats associated with known anti-aircraft
weapons systems.

Decca manufacture a similar unit which is hand held.

»>
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Identification of a radar is of particular importance
especially in an environment where both sides are actively
involved in EW and where there is such a diversity of radar
types and threats. Friendly radar cannot be treated in the
same way as hostile radar and must therefore be positively
identified. Shipborne ESM systems are far more useful in
this respect and can employ sizeable computers to aid
identification and response. Such a system is made by
Decca, whose Cutiass ESM system can hold a library of up to
2,000 radar signatures. The device can give radar type,
frequency and bearing as well as all the relevant information
available on that radar. MEL have a similar modular system
— Susie — which can be tailored to suit the type of vessel itis
to be employed upon from small Patrol Boats up to large
Cruisers.

Such systems can be used in conjunction with jamming
equipment to provide a very potent ECM capability. All the
operator has to do is to decide whether or not to jam a
particdlar threat radar. |f he decides ‘yes' the computer
will decide on the most appropriate counter measures to take
and then apply them.

Information Received

In any case ESM carried out by a Radar Warning System is
only secondary; the most important ESM being the incorpo-
ration of the 'potential threat’ into the computer library, or in
a RWR. This depends on good intelligence, anticipation of
possible developments and the speed-with which the system
can be altered to meet any new threat.

Thus the effectiveness of any counter measure or counter
counter measure depends on the accuracy of information
received, the speed with which it is processed and the
flexibility of the response. Current RWR trends are the use of
broadband receivers — often with a crystal video front end —
and detection circuits enabling a computer or
microprocessor-based comparison with known parameters
to be made. Also important is the incorporatrion of a simple

Above, the F-16 fighter. The craft uses a
computer stabilisation system to provide a
stable weapons platform without the pilot
having to worry about it. As a ground strike craft
an external ECM pod can be fitted, as can ‘chaff’
missiles to help shield the craft from
interrogating radar.

Opposite, a Polaris missile fired from HMS
Resolution. The range of Polaris is about 2,500
nautical miles, and being fired from an undersea
platform it makes them difficult to stop. Satellite
mounted weapons will undoubtedly be a front
line defence for both powers against ICBMs
within a few years.

Below, the F-14 combat aircraft. It has a fire
control system which can attack six targets
simultaneously at 200km range, while tracking
18 others, deciding for itself which pose the
greatest threats and facing them in that order! In
addition the wings are automatically swept back
to the optimum position by MPU control.
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display, which enables the user to assess any threat at a
glance essential to the pilot or helicopter crew in a combat
situation where a few seconds may be the difference
between survival or destruction. Hence the use of automatic
response systems, which may for example dispense chaff as
soon as a threat is identified.

Naturally the task of the RWR designer is made more
difficult the more diverse the types and frequencies or radar
employed. However, if designated for a particuiar use, the
number of threats it is likely to encounter may be reduced.
An air superiority fighter such as the USAF Eagle need only
provide light ECM and ESM defence against ground based
threats — its adversaries will be airborne weapons systems of
which there are fewer types. The RAF's Tornado on the other
hand is required to penetrate deep into enemy air space
where the threat will be from both ground and air, hence its
much more complex ECM and ESM equipment. The diffi-
culty of designing equipment to face a varied assortment of
threats must surely be seen as a very effective argument
against too much standardisation of military electronics.

Counter Counter Measures

This will be more difficult from an aircraft or missile in
which case the radar set as well as a target will be moving in
relation to both the target and the chaff, where the chaff is
very likely to have the higher relative speed.

To counter repeater tactics employed by the enemy as
ECM, the waveforms of the transmitted pulses may become
more complex, with subsequent recognition circuitry in the
radar receiver. In addition, as a counter to various types of
jamming and other ECM, radar should possess a good
frequency range and if possible frequency agility — the
ability to change frequencies from one pulse to the next.

A useful ECCM is that of a Constant False Alarm Receiver
(CFAR). This works by setting the receiver to ‘expect’ a
certain number of false alarms, or rather spurious signals
above a level which trips the receiver’s processing circuitry
and causes the radar to treat it as a target, giving a false
signal on the radar screen. Assuming that such signals are
caused by random noise in the atmosphere and receiver
circuitry, then false alarms may be expected to occur in a
poisson distribution from which a mean rate can be calcu-
lated and the receiver set accordingly. Noise jamming wiil
therefore appear as noise above the expected rate, and the
receiver will reduce its gain accordingly, though if the
jamming is effective and persistent this may amount to
shutting down the receiver.

Nevertheless CFAR technique is a valuable counter to
noise jamming and is even more effective when used in
conjunction with other ECCM.

Radiate Contidence
It should not discourage the aspiring ECCM designer to
realise that all radiating electronics can be jammed. While
the enemy might find this possible, there are two restrictions
on his ECM activity, in particular on active ECM. The first is
the cost of any jamming measures and especially the cost of
providing comprehensive protection in a confined space and
at limited weight. The second is the fact that the enemy
needs to use the electromagnetic spectrum as well, and must
ensure that at least his sections of the frequency spectrum
are as clear as possible for his own use.

To ensure that one’s own transmissions are not likely to
be adversely affected by friendly jamming activity, Electro-
Magnetic Compatability (EMC) is necessary. This may be

>
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INTERCEPTOR WITH
‘LOOK DOWN’ RADAR

AIRCRAFT

INTRUDING STRIKE
AIRCRAFT

SURFACE—TO—AIR /
MISSILE BATTERY

GROUND BASED

RADAR GUIDED
ANTI-AIRCRAFT
N:

Above, intruding strike aircraft have to face a multitude of threats.
Low flying is the usual way of avoiding being spotted. However
‘look-down’ capability is now fitted to most interceptors, and the
AWACS system protects NATO airspace to some extent.

particularly difficult in a large defence force such as NATO
where most member countries have their own electronics
industries and where a subsequent diversity of standards
and techniques are found in electronic equipment of all
kinds. Thus compatability of equipment is a very important
ECCM, though the versatility achieved through diversifica-
tion is an obvious and useful ECCM in itself and should not
be forgotten in the current race for standardisation.

Train Thoughts
An additional advantage of the increasing use of electronics
in warfare is that is is increasingly simple and much cheaper
to train personnel and simulate ‘live’ action. For example the
British Army’s ‘Striker’ anti-tank vehicle comes complete
with a computer based simulation system as standard, for
training soldiers in the use of its missiles. Since each
anti-tank missile costs upwards of £5,000 it is extremely
expensive to use live rounds for practice firings. However
because the control systems for the missile firing are
contained in digital logic, it is a simple matter to provide a
simulation facility in which the operator experiences exactly
the same situation as under real action.

in conjunction with laser gun sights and computer
references, this makes the expensive business of ‘war
gaming’ cheap yet more reliastic since combatants can
actually ‘fire’ at each other much as in a TV ’"tank battle’
game. The use of simulators is also of great importance in
training pilots, and though a simulator may cost more than a
real aircraft, the fact that it requires no fuel, no expensive
maintenance and cannot be grounded due to poor weather
makes such equipment very worthwhile.
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EARLY-WARNING
- RADAR
Al

Below, EMI's Cymbaline mortar location system. It uses radar
beams to reference a projectiles flightpath to a map to give
accurate prediction of launch and impact points.
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Whatever happens in the future, one thing is certain —
without EW capability any armed force engaging in combat
will be at a severe disability when faced by an EW equipped
enemy. lts communications will be blinded, its radar jammed
its planes downed and its hardware detected and neu-
tralised. Not a comforting picture.

Let us hope it doesn’'t happen to us. ET
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HE/‘ E 'S Why Two Bytes Are Better Than One
you should buy
an [CE insfead ' |

of Just any W o

MICROCOMPUTER

mulfimeter

% Best Value for money.
% Used by professional engineers, D.1.Y.
enthusiasts, hobbyists, service engineers.

¥ World-wide proven reliability.
THE FULL POWER OF THE 18-BIT TMS 9300 MICROPROCESSOR IS OW AVAILABLE WITH THE UNIOUE COMBINATION O

% Low servicing costs.
RELIABLE HARDWARE AND FAST EASY TO USE SOFTWARE IN THE TECHNICO SS-16. WITH MINICOMPUTER PERFORMANCE

’f' 20K/V0't SenS|t|V|ty and hlgh accuracy. THE TECHNICO 16-BIT MICRGCOMPUTERS ARE AVAILABLE FROM THE SINGLE BOARD SUPER STARTER SYSTEM AT

UNDER £350 TO THE FULL $§-16 WITH UP TO 65K BYTES OF MEMORY. FULL FLOPPY DISKS, 64 COLOR VIDEO BOARD

g3 TECKNICO

3" i OPTION, *RS232 AND 20MA CURRENT LOOP ALL COMBINED WITH ONE OF THE INDUSTRY § FASTEST BASICS AND A FUL.
La rge mirror sca le meter. ASSEMBLER EDITOR LINKING LOADER PACKAGE AT £4700 SYSTEMS ARE AVAILABLE COMPLETELY ASSEMBLED AND TESTED
. OR IN UNASSEMBLED TEC-KIT FORM EXPLICIT MANUAL INCLUDED OR AVAILABLE SEPARATELY AT £ 20 TO LEARN MORE
* FU“Y prOteCted agalnst overload. CALL PICODYTE LTD 021 440 5631 or 056 45 77019
. . . “INTSC Standardd wnly)
¥ Large range of inexpensive accessories. e
\g?g?OYCLQSE

¥ 12 month warranty, backed by a full after AP'CD DLIJTE " PiED DLIJTE::%%M%‘S:M%

sales service at E.B.Sole U.K.Distributors.
Prices from £16.60 — T.c. "BIAS"
=ADRT s STABILISED
POWER SUPPLIES

BIAS 1:
An ideal microcomputer supply

Suitable for Nascom 1, Eif Ii, Superboard tii and
others. Sufficient power for expansion to 54K,
static RAM.

+5V@ 10A, =5V @ 1A, =12V @ 2A. £37.04
BIAS 2:

For all audio and analogue applications.

+ 1210 25V @ 3.5A. £32.41

BIAS 3:

Specifically designed for S100 systems.

+18V @ 5A, +8V @ 10A. £35.19.

Units supplied in kit form with drilled -PCB and all
the necessary components, heatsinks, etc.

All outputs current limited.

240V a.c. input.

Cased, assembled and guaranteed, add £22.
Suitable pre-drilled case, 8'' x 6'' x 5'’, includes
switches, indicators, connectors, etc., add £12.
Overvoltage protection on all rails, available for kits

| —m = ELECTRONIC BROKERS LIMITED or assembled units.

o igencrasitbarfendonl MR ES BIAS 1:add £12, BIAS 2: add £7, BIAS 3: add £9.

Tel: 01-837 7781. Telex: 298694. i . -
| Please send me full colour leaflet and prices on whole ICE range including I Iggta‘(?b(l:l?sn(‘)‘l‘:l{ﬂtggd '—,& P £2.50
accessories. .
| Nome I London, SW17 Please add VAT @ 8 %
........................................................ Tel. 01-543 1398 Mail order only
AGDIESS .. ..o oo e l also evenings
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Gar Audio

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

del
Py £1.00

£9 .95 + Post

Push-Button

One LW, four MW buttons plus manual
tuning, Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.60+

Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers {not
supplied). This model is discounted else-

where at £50 up.
£1.00

£38.95+ Post

Stereo Speaker Set

Suitable for above stereo unit. Good quality
in surface mounted casing. 5W nominal,
8W peak.

£3.95 [Pair] <+ 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£I .60 + 30p Post

Metal Detectors

Treasure Tracer Mk 1l

The original Treasure Tracer. Sales
exceed 7,000. 5-transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-built
search head.

Kit: £17.50 + £1.00 Post
Built: £22.50 + £1.00 Post

 Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model’s normal price is
£39.95!

£22.95 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press
Callers by appointment only please.
Send s.a.e. for leaflet.

Minikits Electronics Ltd.
6d Cleveland Road
S. Woodtord
London E18 2AN
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ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers
1445171 and 1445172).

PARTS LIST

Shown below is the listing for
the last year's ETIPRINTS.

Race Track Game

Earlier sheets are available,
ring Tim Salmon for details.

016 Stac Timer

Hammer Throw Jan 78
Freezer Alarm Dec 77

Metal Locator Mk |1 Feb 78
Ultrasonic Tx/Rx Feb 78
5 Watt Stereo Amp (modified) Jan 77
Metronome Feb 78
Shutter Time Feb 78

Op-Amp Supply

Frequency Shifter Mar 78
LCD Panelmeter

Light Dimmer (3 times)

CMOS Switched

Preamp

From Experimenters ‘Etectronics
P.S.U Tomorrow’
555 Boards (twice

Star Trek Radio May 78
CD Ignition May 78
CCD Phaser May 78
White Line Follower April 78

Tank Battle
Helping Hand May 78

AM/FM Radio
Bridge Oscillator June 78
CMOS Stars & Dots
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Jan 78 010 Bench Amplifier

Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PC8s)

Disco Lightshow
Stereo Simulator
Digital Thermometer

Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

UFO Detector
Torch Finder (twice)
Etiwet (twice)

BUY LINES
ORDER TODAY

Send a cheque or P.O. (payable to ET| Maqazine) to:

ETI PRINT, ETI MAGAZINE
25/27 OXFORD STREET, LONDON W1R 1RF

INCP&P

Project Xhatch Gen

Book Wheel of Fortune

Six
Complex Sound Gen
Tele Bell Extender
Power Bulge

l;rojict RF Power Meter
S°.° Proximity Switch
X Audio Osciltator (2)

Project Car Alarm (2)
Book Wine Temp (2)
Six Curve Tracer

Book Digital Tacho
o Module
Digital Dial

. Tape Slide Synch
Project Tape Noise Limiter
Book Light Tacho
Six
July 78 Logic Trigger
July 78 Power Meter
Aug 78 Headlight Delay (x2)

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is

transferred to the board. Peel

off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!
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CALCULATORS
|SCIENTIFIC)

TEXAS T159 together with PC1008
(Complete as manufacturer’s specifications)

| £285.00

‘ *SPECIAL OFFER

TEXAS/HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem}
£156.50
#TEXAS.T158 (New Key prog 480 steps or 60 mem} £60.00
*TEXAS PC100B (New updated Printing Unit for T158/ 7159}
£140.00
#TEXAS T157 {Key Prog 8 mem._ 150 Keystrokes/ 50 Prog Steps)
£25.00
TEXAS T133 (New — same spec. as T130. but 3 mem) £13.95
*TEXAS T145 (New updated version of the Texas T140) £19.95
#TEXAS 42MBA (10 Dig Fin/Stat Prog 12 mem 32 keystrokes)

£42.9

#TEXAS T! PROGRAMMER {Hexadegimal Oct) usAsg

*TEXAS T151/iii (New 8 Dig+Exp 10 mem 32 Prog Steps.

Stat/Sci) £€26.30

TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00

TEXAS T125 LCO (Sci/ Stats) £18.50

[ ’

SLIM-LINE o—
Chronograph e

BARGAIN OFFER

You will nat beteve the luxury of this “slim
line’" 12 tunction Chronograph until you have
worn it until you have enjoyed the
compliments it generates.

The “Slim-line” Chronograph gives
conlinuous easy to read LCD display of hours.
minutes, seconds. AM/PM. Al the louch of
bution you have date — moath date — day ol
week — reveriing to normat display lime al
Ihe release of the bution. o
Press again for Immediate slop walch /lap time lacility to 17100 second. The
“Slim-line” even has a powerdul back iight for easy night use. the casing is
chrome finished with matching linked bracaiel.

We are so certain you will be dellghled and satistied with 1his **Slim-line™
Chronograph thal in addition to the One Year Warranty we are oflefing a
14-day money back guarantee il you are nol enfirely satislied.

ONLY £16.50 + £1.00 p/p ins. Send cheque/P.0. or
order via Barclay/Access credil card today under our Special
t4-day Triat Offer.

#*TEXAS T158 with Applied Statistics £80.00
*TEXAS T159 with PC100C and Applied Statistics £305.00

* SPRING SALE
TEXAS T159 Calculate as 17 ‘s spec
master module, charger. etc.). PLUS statistics module and
extra set ol 40 Blank Prog Cards with wallet. etc

Y £180
#CBM 9190R (as 4 190R but with 9 memories) £27.50
*CBM Pro 100 {72 Step Prog) £29.50
#HP 19C (Cont Mem key Prog Printer) £129.00
#*HP 29C (as 19C but no Printer) £93.00
#HP33€E (8 mem Pro Sci/ Sta) £64.00
wHP32E (Advanced Sci with Statistics) £50.00
#HP27 (10 Mem Sci/Fin/Stat) £73.50
#HP31E {(New Sci replaces HP21) £35.00
*HP67AIC Prog 224 Steps 26 Mer £2567.75
*HPITA (Fully prog with Printer) £422.00

All HP range avail. inc. new ‘E’ range
CASIO FX360 (New 10 Dig + Exp 7 Mem 8)(St. Dwv Lin Rear. etc.)
£40.00

CASIO AQ2000 {updated AQ1000 Cal. 3-Way Stopwatch/Alarm

plus Date Calender) £22.00

ASIO FX3100(LCD Scr Std. DP Re: £22.50
CASIO FX8000 (as above + Stop Watch/Alarm) £27.73
#CASIO FX202P (127 Step Sci Progs Con Mem) £44.50

THE COMMOOORE PET COMPUTER
with 8K bytes RAM 2001-8
A complete persanal computer that
operates anywhere by simply plugging
nto Main supply Allows communicalions
directly from BASIC to |EEE — 488 standard devices —

Cassette, Video Display Unit and
Keyboard built into PET
Fully guaranteed Warranty by CBM
complete only £650
PET 2001-16N £675

NOW IT'S YOU AGAINST 'COMPUTERS"

BORRIS h p v 0
t it our ch fro I

ginne 10 ma 18 play aga: t has
Aipha-N eric prompung ta help improve play and by simple
i swale j you have facility to follow E thinking while
e o0 betore making ve. Wainut case
wooden chess men, board mains adaptor, etc £178.00
CHESS CHALLENGER ‘10" (10 Leveis of beginner to
master) £154.00

*FREE — Mains/Charger includedw

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 8%)
BUTINC. P&P CHEQUE WITH ORDER
Company.’ Hospital and Government orders accepted by phone
Barctaycard / Access accepted by phone

Tel. 01-455 9823

=22 2 I ]
EXPORT ORDERS WELCOMED

l Air Freight/ Air Past Delivery I
Quotations on request. Payments via Letter or Credit/Int
l_ Money Order / Credit Card. etc
— o ——— — — —

MOUNTAINDENE

22 Cowper St., London, EC2

BUDGET PRICES

Special just in full spec. 1702A (intel) £2.00
each p/p 20p. 2526 character generator 9x9
{dual rail) £3.50 p/p 20p.. Mostek 4116
(200ns) 16k. Dynamic £8.50 p/p 20p. All
limited stock so rush now.

1S423 STUD MOUNTING RECTIFIERS 10A
400V. Silly price, 10 for £2 p&p 20p.

MC1303L Dual Stereo Preamp, plus data £1
p&p 20p.

7in NYLON CABLE TIES 100 for £1.50 p&p
20p. Cannon 25 way (d-type) male or female
with cover plus 2 metres 25 way cable assemb-
led £2.50 each plus p&p 20p.

ML723 (TO100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v-6v, 6v-8v,
8v-37v to 150mA plus data 55p p&p 20p.

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, p/p 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11" common cathode {LED red)
£1.50 p/p 20p (few only).

CANNON D-TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
£€1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. Cinch 25-way plastic cover
60p. Metal cover and retainer 80p. P/P 20p.

"NEW SN76477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
£2.80 + 20pP/P.

MICROSPEECH Speech Synthesiser board
{assembled and tested, British made) single
PCB, plugs directly into a SWPTc¢ 6800 buss.
The package offered consists of PCB MSP-
software on floppy disc, hardware and software
manual. Will interface to other systems — leaflet
s.a.e. and details of MPU being used £320
inclusive.

SUPERSAVER 1 Price smash — 10K multiturn
electratrim panel mounting pots, 6 for £1, p&p
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8-bit) DIL packaged + data, ideal MPU users,
brand new £2 price smash! now £1.75 each
{fraction of original cost) p/p 20p.

SUPERSAVER 3 IR Bridge rectifier type 12T
20T (12 amps 200V) 3 phase or single phase.
95p plus p&p 20p.

MEMORIES 2708 £6-85, 2102 (Signetics)
£1, 1702A £2.95, 2513 (upper case) £4.65,
Mostek MK4012N (1024 x 1), few only, 68p,
p/p20p. 21L02 (250ns) £1.15 p/p 20p.

SUPERSAVER 4. RS338-383 miniature de-
cade thumbwheel switch £1.35 p/p 20p.

9-WAY MALE/FEMALE connector (Eico
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p /pair p/p 20p.

LEDS (red) TIL 209 9p, 0.2 10p. Vernitron
Ceramic filters FM-4 10.7MHz 45p, BD 236
40p, 2N3055 (Tl) 40p. BC183L 10p, BC213L
10p, BF195 10p, 2521V {Dual 128 bit static
shift register 65p), RS 12-0.12 50mA sub-
miniature transformer £1.35, suitable clock IC
£3.25, TMS3128NC (static shift reg) £1.25,
LM711CH T0-99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p, |
DIL SWTS 4-way 60p. TBAB10S + DATA 65p

P/P 20p

All enquiries, Sae pi Cat. SAE 8x6 or
free with goods. P/P same for quantities
except where greater than £1.

Rush orders as some stocks are limited
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L. B. ELECTRONICS

43 WESTACOTT, HAYES,
MIDDLESEX UB4 8AH, ENGLAND
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SCOPE FOR
UR MONEY

- o=

sweh ¥
1 ‘ -ELMAC

SPECIFICATIONS -
ELECTRICAL DATA 4 4SCORE
VERTICAL AXIS (Y) Defiection Sensitivity — 100m
V/division. Bandwidth (between 3 dB points) — DC —
SMHz. Input Attenuator — (calibrated) — 9 step 0.1,
0.2,D.5, 1,2, % 10, 20, 50/div. inputimpedance — 1
Meq /40 pf in shunt Input Voltage — Max — 600V P.P.
HORIZONTAL AXIS(X). Detiection Sensitivity —
0.400mV/division. Bandwidth (between 3 dB points —
1Hz-350KHz. Gain -Control — Continuous when time
bases in EXT position. Input Impedance — 1 Meg. Input
Voltage — Max — 500V P.P
TIME BASE. Sweep Range (calibrated) — 100msec/div
to 1y sec/div in 5 steps. FINE Control — Variable
between steps — includes time-base calibration posi-
tion. Blanking — Internal — on all ranges.
SYNCHRONISATION. Selection — Internal external.
Synchronisation Level — Continues from positive to
negative.
POWER SUPPLY. Input voltage — 115/200V AC+
10% at 50/60Hz Power Dissipation — 18W.
CRT DATA — 4in. — flat face, single beam. —
Maximum high voltage — 1.5kV. — Fitted with Bx10
division blue filter graticule.
PHYSICAL DATA Dimensions — 15cm(h)x20.
Scmiw)x28cm(d) Weight — 4.3Kg(approx.) Stand — 2
position flat and inclined Case — Steel, epoxy enamel-
led. Front panel — Aluminium enamelled epoxy prin-

ting {As recommended by ETI)
Cash with order Test leads available £2.00
£99 (+ £7.92 VAT + Barciay and Access
£1.50 Carriage

10MHz Scope with 5 x Magnifier for £147.95.

(+£11.84 VAT + £2 carriage}

5" CRT

SAE for
further details

DC to 10 MHz bandwidth.

10mV 10 50V /cm in 12 calibrated steps.

0.5 uS to 0.1 Sec/cm sweep range in 6 calibrated
steps plus 12.1 Vernier.

Meagnifier x5.

Fully automatic trigger.

DC to 1.5 MHz horizontal bandwidth.

Fastest sweep 10ns/cm with Magnifier.

Sensitivity: <1 ¢cm deflection 10 Hz to > 15MHz L.F.
trigger extends below 5 Hz with 2 cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. It will tock to almost any waveshape
including sine, square, triangle, pulse and TV video
signals. When no signal is present to repetition rate is
below 5Hz the trace free runs producing a bright base
line. Company orders welcome by phone and Telex
6MHz OSCILLOSCOPE 3106B

Simifar in appearance to 1OMHz scope. SAE for details.

FLUKE 8020A HANDYMETER
slarge, easy to read 3% digit
LCD display.

® 26 measurement ranges for
AC/DC volts, amps, ohms
and conductance. >

0.25% VDC accuracy over

one year.

High power and low power

capability.

Measure to 10,000 M(} using

two conductance ranges.

Fully protected to 250V on all

ranges.

Protected against transients £110

up to 6KV for 10 usecs. Inc. PP & VAT

SINCLAIR PFM 200
FEATURES include: Resolution to 0.1Hz and sen-
sitivity to 10mV. 8-digit LED displaying frequency range
of 20Hz to 200MHz. Xtal time base accurate to 0.3
ppm/°C and 10ppm/year and all this in a package
weighing just 6oz. and 6.2'' x 1.25"". Adaptor £3.20.
Padded case £3.20.
Chess Challenger 10 POA.
Chess Challenger 7 poa.
Boris Microprocessor Chess Game POA.
PDM35 @ £29.84. UK Microvision @ £90.26.
DM350 @ £96.76, DM450 @ £68.08.

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn, Kramer k7. Tel: 01-203 2473
Mail order only. Callers by appointment




PROJECT

TRITON 8K
EPROM CARD

The Triton one board home computer has proved to be a very popular design. In this

article Mike Hughes, the designer of Triton, describes how you can make an 8K EPROM
card, the latest addition to the Triton hardware.

SINCE THE ORIGINAL launch of Triton in the November
issue of ETI, many people have constructed the com-
puter and are well under way with extensions to the
system. We thought that, before we begin to describe
the latest addition to the Triton hardware, this would be,
a good time to look back and review the current state of
the project and try to put into perspective what has gone
before and how planned expansion possiblities fit into
the overall view of the Triton system.
The original article on Triton carried a brief outline of
the basic design criteria. These were:

1 Asingle board design,

2 Easy to construct,

3 Programmable in machine code and BASIC,

4 Graphics and alphanumeric characters,

5 Cassette tape interface,

6 Full 56 key keyboard,

7 BASICin EPROM,

8 Full power supply,

9 The whole kit to cost less than £300 and be housed
in a suitable case for ease of transportation,

10 An interface to domestic TV set or video monitor.

Expansion

The original article carried detailed circuit and firmware
descriptions, but at the time of publication only touched
briefly on Triton's expansion possibilities.

The expansion of the basic machine falls into two
distinct categories. The first is hardware extensions,
such as memory expansion, etc. The second is firmware
expansion such as extended monitors and extended

BASICS.
»

EXPANSION

| } EXPANSION MOTHERBOARD

POWER
UPPLY]

UHF
MODULATOR
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a RAM
4 AREA
g UP TO 3k
2 cPy
» > SYSTEM ~
v CONTROL & T 8 SLOTS TO TAKE
= — BUFFERING ONITO! EXPANSION EUROCARDS
3
<
—
CASSETTE o N
e yasgeoura: [: -
300 BAUD N
| J ]
I ;. 8k STATIC RAM
EUROCARD
R |Gl DiRECTLY INTO
L MOTHERBOARD
l | N ]
N ]
AUDIO
CASSETTE

Fig. 1. The basic Triton system with
motherboard, level 4.1 monitor and tiny
Basic.
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EXPANSION MOTHERBOARD

TRITON MAIN
PCB
WITH EXPANSION
MW,

FIRMWARE
BAUD RATE TO PRINTER SELECTABLE
BY SOFTWARE CONTROL

ASCII KEYBOARD

T -
TN ~
UL

{ ;

=1 W

PRINTER

AUDIO
CASSETTE

(T

The Triton PCB, as originally designed, holds up to
8K of on board memory, up to 4K of EPROM and 4K of
static RAM. 1K of RAM is, however, reserved for the
VDU RAM and is not available for user programs.

Fig. 2 shows the Triton system overview, with the
new 5.1 monitor and tiny BASIC, printer and 8K RAM
and EPROM cards. Any firmware resident in EPROM can
now be called by BASIC directly.

The top 8K of memory (56-64K), is reserved by
Transam for their 8K Basic, so if you intend to take the
system that far, use the 8K block below this for your own
resident EPROM firmware.

Not Only, But Also

Most people will want more than just RAM and ROM for
their system and as we have more sockets available on
the motherboard we will be publishing other useful
designs as they become available. We already have a
number cruncher card in the pipeline which is a useful
interface to the National Semiconductors MM57109
chip, one of their COPS series of calculator oriented
MICroprocessors.

You will see from Fig. 1 that:

(a) No printer interface was originally provided.

(b) The monitor and tiny Basic only take up 3 out of the
4K EPROM. We could, therefore, put this spare EPROM
socket to good use by developing a new resident
firmware package to occupy the whole of the 4K
memory space available on the original Triton board.

Transam Components Ltd, suppliers of Triton, have,
in fact, developed this extension to the resident firmware
and we shall be describing its advantages in a future

74

i . ]
=
= i
l B |
-1 E3
- -
I - . l
- i s |
8k STATIC 8k EPROM
RAM CARD
USING HOLDS UP
21141 LOW TO 8x2708
POWER RAMS

Fig. 2. The Triton system with the new level
5.1 monitor and tiny Basic, printer and 8K
RAM and EPROM cards.

article, but, briefly, it gives increased monitor functions
over and above those present on the standard machine,
including a 20 mA or RS232 printer interface, Hex
dumps, register dumps, break points, ASClI string input
and display, improved tape file search and an Extended
Tiny BASIC.

Extra Gommands

The BASIC has now been extended to include extra
commands like READ, WRITE, PEEK, POKE, CALL and
EDIT. Machine code subroutines can now be called from
BASIC and data can be read in or written out to any port
in real time. There is also a very useful extension to the
BASIC look up table, out into RAM, so that the user can
write his own extensions to BASIC. The new Level 5.1
monitor and BASIC will give the user that extra flexibility
over the earlier version, but this will form the basis of a
future article.

In order to expand resident firmware any further, itis
necessary to have more ROM or EPROM space
available. This is now possible using the new 8K EPROM
card described in this issue. Designed to hold eight
2708 EPROMS, the card plugs directly into the Triton
motherboard and, like the RAM card, its position in
memory is selectable by means of a DIL switch or jumper
lead. This means that a program can be run in RAM and
then burnt into EPROM by selecting both boards to sit at
the same address in memory, testing the program in
RAM before you burn in your EPROMS and then
replacing the RAM card by the EPROMcard . . .. all very
simple.

The long term plans for the 8K extra EPROM cards

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979




PROJECT: 8K EPROM

include a full BASIC and also an assembler, which we
understand Transam are working on as their next
addition to the system.

RAMifications
Expansion of RAM soon became an important
consideration as more and more people wanted to write
larger and more complex programs. The Triton main
PCB has an expansion connector and, as some of you
will be aware, via this 64 way connector it is now
possible to connect to the Triton motherboard. This
board is a means to an end, and opens up a whole new
area for Triton. _ '

_ The design of the motherboard was published in our
sister magazine "'Computing Today'’ along with the first
of the main expansion boards, the 8K RAM board. It is
now possible to extend the user RAM area of Triton by
simply plugging as much RAM as required into the
motherboard, which is fully buffered for up to 64K.

However, the motherboard is not only designed to
take RAM, it is capable of being used in many ways to
interface between the main computer and any peripheral
capable of being connected to a micro.

Fig. 1 shows an overview of the basic Triton with
motherboard and level 4.1 monitor and tiny Basic.
This is the original 1K monitor and 2K tiny BASIC
resident in 3K of EPROM as described in the original
article in November.

Floppy Facility

For those of you with mass storage in mind, work is just
commencing on Floppy Disc Controller Card for Triton.
This will enable those who so wish to add one of the most
useful peripherals a home computer could have.

8K EPROM CARD
CONSTRUCTION

A prime design criterion for the whole of our TRITON
project has been ease of construction. This EPROM
extender card is no exception and needs very few words
to help you on your way.

It is wise to start by soldering in all the integrated
circuit sockets — ONE AT A TIME — checking ali
soldered connections as you go. Start, as usual, with the
larger sockets and work downwards in size; this wili
prevent you putting a small socket in where it should
have been a large one!

When soldering hold the iron in place slightly longer
than for a single sided PCB. This will allow the solder to
flow through the hole reinforcing the plating through.
Do not, however, overdo this and certainly do not hold
the iron in place for more than 3 seconds. Apply the
minimum amount of solder that will make a clean wet
joint. Remember to insert a sixteen pin DIL socket where
the board select jumper is located. Go on to solder in the
64 pin Eurosocket which should be inserted from the
component side of the board. Its fixing holes might need
opening up with a suitable drill and then it should be
firmly boited to the board.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

Above: the complete Triton PCB

The design is already underway to interface a Shugart
SA400 mini disk drive unit to Triton using the 1771
floppy disk controller chip. The system will eventually be
configured for CP/M, the standard Disk Operating
System, which, if all goes well, will be available in the
not too distant future. The use of CP /M will enable users
to run CP/M compatible software on Triton and, hence,
will greatly enhance the potential of the computer in
applications which require a reliable means of mass data
storage and transfer. The CP/M user group library of
software is extensive and, as well as programs, other
programing languages are also available on disk.

We will bring you more news of these and other
developments for Triton as they become available, but
first things first, the 8K EPROM card, as described in this
issue, makes an interesting addition to the system. p

Below: the 8K extension card
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Fig. 3. Circuit diagram of the Triton 8K
EPROM extension card.

HOW IT WORKS
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The object of this board is to provide
facility for the Triton to carry a much larger
degree of resident firmware than is catered
for on the main board. This extension card
will provide space for a full 8K of ultra-
violet erasable read only memory (using
2708 chips) which could be used to carry a
much larger BASIC Interpreter or, maybe,
an Assembler.

The board's position within the 64K
memory map of Triton can be selected with
a board select link to be any 8K region.
Memory organisation on the board is in 1K
blocks — each block contained in a single
2708 EROM.

It circuit is designed to interface directly
with the Triton motherboard busbar from
which it draws power to provide the three

regulated voltage rails (+12V, +5V and

—5V). The board also generates the correct
DINE signal to control the enabling of the
motherboard data bus buffer.

If you have already made the 8K RAM
extension card you will notice a close

similarity in this circuit. ICs 2 and 3 buffer

the address bus on to the board and the
address lines used exactly match the data
sheet designations for the 2708 — there are,
therefore, no ambiguities in address line
nomenclature. 1C1 is a similar 8 bit buffer

which carries data coming from the EROMs
and applies this to the motherboard busbar
when it is enabled. As this card contains
only ROM this latter buffer need only be
unidirectional. Its output is enabled when
the board select decoder recognises that its
address is being interogated by the com-
puter.

IC4 decodes the 8 memory regions of the
64K memory map and provides eight op-
tions for the board's starting address. These
are user selectable by means of a jumper
lead. When this board select signal is gated
with MEMR it carries out three functions:
(a) enables the output of the data bus
buffer, (b) provides the DINE signal and (C)
enables IC6 which decodes which block of
1K is being selected on the board.

Although the board will carry eight 2708
chips it is not necessary to have a full
complement on board to start with. Care
should be taken to ensure that the right
EROM is plugged into its correct designa-
tion block number otherwise major com-
puter brainstorms will ensue! IC7 corres-
ponds to block “O" which is the lowest
order address position on the board; IC8 is

within any 8K region in Triton’s memory
architecture you must avoid region “O”
which is completely spoken for by the main
board. You must, also, make sure that you
do not use a region that is already allocated
to one or more RAM cards. We would
suggest that any large scale firmware
should occupy the top end of memory to
prevent it interfering with the continuity of
the RAM but this is for the individual user
to choose.

the next higher and so on.
Although you can position this board

BUYLINES

A complete kit of parts for this
project is being offered by Tran-
sam Components Ltd of Church
Road. See their advertisement on
page 106 of this issue for details
of prices etc.

Transam also market the whole
Triton computer as a kit.
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PARTS LIST

RESISTORS (all aW 5%)
4k7

R1, 2
CAPACITORS
C1,8,10 47u 25V electrolytic
C2,9 11 470n polyester
C3-7 47n ceramic i
- ‘
:
SEMICONDUCTORS 4 %
IC1,2, 3 7415244 p
Eés ;2@;?3 'Q“‘hbcuurﬁﬁd .nsﬂﬂbn*‘m..‘
IC7-14 2708 EROMs suitably
programmed
IC15 +12V 1A regulator
IC16 —5V 1A regulator
IC17 +5V 1A regulator

MISCELLANEOUS

PCB (Transam Components Ltd )

64 pin Eurosocket (right angled pins)
heatsink

3 off 20 pin DIL sockets

3 off 16 pin DIL sockets

1 off 14 pin DIL sockets

8 off 24 pin DIL sockets

1 off 16 pin DIL header

c A
GND e 1 ® GND
GND # 2 ® GND
+18V ¢ 3 @ +18V

040
Al e5 e AD
A3 e6 ® A2
A5 7 e Ad
A7 e 8 e A6

A9 e9 A8
A11 e 10e A10
A13 e 11e A12
| AT6  ® 126 AT4
0130
o140
o150
o160

0170
0180
o190
0200

MEMR®210
022 DINE

D1 ®23e Do

D3 e24eD2

D5 #2568 D4
D7 ©26 ¢ D6

0270
0280
0290
3 | . ; 3 0300
: 1 B e y X 2 p '_5‘ R s . e ~ - / — 10V #31% 10V
@ — 4 : i (| 48NN — = 3 +10V ©32e +10V
17 L o - . i . . = =
— HEATSINK
NOTE: 000-3F BUS SIGNALS USED
IC1-3 ARE 7415244 2 2000 5FFF ON THIS BOARD
ICA&6 ARE 7415138 3 6000—7FFF
IC5 IS 74L533 a 8000-9FFF
1C7—-14 ARE 2708 5 AQDO-BFFF
:g}g;gzvvRREEGG t7s Eggg—«g;;; Fig. 4. Component overlay, with details of
IC17 = +5V REG .

the bus signals used on the board.
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_ PROJECT: 8K EPROM

Insert all resistqrs and capacitors giving particular
note to the orientation of C1, C8 and C10 — C8 is a
different way round from the other two! Be careful, also,
that you insert C7 into the correct pair of holes (the pair
nearest the board’s socket).

For obvious reasons do not mix up the three voltage
regulators {ICs 15 to 17). Hold them so that their fixing
holes line up with thelarge holie in the PCB and then put
a right angled form on their leads so that they will neatly
pass through their respective connection holes. Allow

about /4" gap between their backs and the PCB to

allow space for the heat sink tabs to be sandwiched
between them and the board. When soldering them into
place make sure that the leads do not touch the power
distribution tracks which they bridge over. Note that a
mica shim and insulating bush is needed for IC16.

The heatsink should be cut and bent from 14 gauge
aluminium. Before drilling holes in it slide it into place
and mark drilling centres through the regulators’ fixing
tabs. Doing it this way will ensure a perfect matching.

Finally solder a link across the selected pair of
contacts on a 16 pin DIL header and insert this into the
board select socket and then insert all the integrated
circuits taking note of the orientation of each one.

At the time of testing you might not have any
firmware available to run on this board. None-the-less
you can still test the board through Triton’s Monitor.
All you need is a 2708 EROM with some known
program written into it. Every Triton user has such an
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EROM that can be used for this purpose in the shape of
one of the BASIC chips on the main board. Firstly use the
LIST function of the Monitor and write down the con-
tents of the first dozen or so locations of BASIC A" {to
do this LIST from location 0400). Power the Triton off
and remove the BASIC "A” EROM and insert it into the
EROM extender card in the location for IC7 (that is
Block O).

With the EROM card plugged into the motherboard
apply power to it and then switch Triton on. Press L for
LIST and then enter the starting address of the Region
that you have selected for the EROM card (e.g. for
Region 2 you should enter 4000 and for Region 7 the
start address would be EQ00). When you initiate LIST
you should see the same data that you had originally
noted. By carefully calculating the starting address of
each block on the EROM card you can use BASIC "A"" to
test out each EROM socket in this manner.

When you have finished your tests do not forget to
replace BASIC A" back into its correct socket and give
it a quick run to check that all is well.

At the time of writing we understand that Transam
Components Ltd. will be offering a much larger and
more versatile BASIC which could be housed on this
board. This board, together with the 8K RAM card make
Triton an extremely powerful machine and there is no
reason apart from financiall) why you should limit
yourself to a single EROM card. Provided you use
unallocated Regions you can add as many as you like.

ET
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S01 OHX

‘GREENWELD)

443A Millbrook Road, Southampton
Tel: (0703) 772501

Al prices quoted include VAT, Add 25p UK, BFPO P ge. Mo
on day of receipt. SAE with enquiries pleass. MINIMUM ORDER VALUE £1.

o d had

Official orders I ."rom hool

otc. (Minimum invoice charge £5).
o list now for bonas-fide

Export/ Wholesal ba

d. Prices in this advertisement valid until

30/8/79; 100 + prices are per value and
RESISTORS

W 5% Carbon film 1R-10M E24
series. 1-99 1%2p; 100-99 1p;
1000+ 0.7p.

AW 2% Metal Oxide 10R-1M E24
series. 1-99 6p; 100+ 4p. UW 1%
Metal Glaze 1R-1M E24 series. 1-99
10p; 100+ 7Vzp. (add 20% for
values under TOR and over 510k).
1W 5% Carbon Film 4R7-10M E12
series. 1-99 3p; 100+ 2 Vap.

WIREWOUND .
Watts  Range 1-99 100+
1 OR22-1k8 7p 4V2p

2% OR22-15k  9p 6p
5 OR47-33k 12p 9p

7/8 2R-22k 14p 10%2p
9/10 OR4-60k 16p 12V2p
15 1R-75k 18p 14V2p

(Full list of values in cat)
POTENTIOMETERS

Lin or Log less switch 1k-2M2 26p
each. Dual 1in or log less switch
4k7-2M2 79p each. Log + DPSW
4k7-2M2 57p each. Spkr Vol con-
trols, 3W w/w, splined shaft: 20R
 50R 100R or 200R 37p each 100 +
26p.

CAPACITORS

50V min ceramic, 5% up to 1000pF
Value 1-99 100+

1.5-1000pF 3p 2.25p
1500-.047 4p 2.8p
100V MYLAR, E12 series

Value 1-99 100+
.001..0082y 4p 3p
01-1y 5p 3.6p
16 7p 4.8p
22y 9p 6.2p
334 10p 7.4p
A7y 14p 10.6p
250V polyester

Value T 1-99 100+
.01..068 4p 2.8p
1-22 5p 3.8p
33 8p 5.6p
47 12p 7.3p
.68 15p 9.6p
1.0 20p 13.4p
15 26p 18p
2.2 32p 22p
3.3 39p 26p
4.7 49p 32p
6. 63p . 39
ELECTROLYTICS

26V:0.47122,33,47,10,15,
22,23, 474 7p; 100y 8p; 150,
10p; 220, 12p; 330, 15p; 4704
19p; 1000y 26p; 1500, 31p;
22004 38p; 3300y S1p; 47004
60p: 10000y can 87p; 40V: .47 1y
7p; 2.2,4.7,10,15, 22, 8p; 474
9p: 1004 11p; 150 13p; 2204
15p; 330, 20p; 470y 24p; 10004
34p; 1500y 45p; 2200, 60p;
47004 72p. 63V:1,2.2, 8p; 4.7y
9p: 10 10p:; 224 11p; 47 12p;
100u 13p; 220y 18p; 470, 26p;
1000 51p; 2200y 78p; 47004
can 220p.

100+ of any one type, less 25%

TANT BEAD CAPS

Value voits 1-99 100+
0.1-1y 35 12p p
150 35 12p 7V2p
22y 35 12p 8p
3.3u 35 12p 8V2p
47, 35 14p 9v2p
6.8u 35 14p 10v2p
1004 35 14p  11%p
15, 20 14p 1%p
22, 16 14p  1vap
33y 10 14p  11vap
a7y, 6 14p  1ivp
68y 3 14p 11 %2p
3 14p 11 V2p

100
¥ B

may not be mixed.

PRESETS

Min 0.1W vert or horiz mntg 100R-
4M7. 1-99 7p; 100+ 4V2p. Std
0.3W vert or horiz mntg 100R-4M7,
1-99 9p; 100+ 6p.

POPULAR SEMICONDUCTORS

Type 1.99 100+
741 18p 14%2p
555 25p 19%2p
556 55p 49p
BC107 9p 7p
BC108 8p 6Vap
BC109 9p 7p
125 Red LED 11p 8%2p
.2 Red LED 14p 10p
76003N 160p 100p
76013N 130p 85p
76023N 130p 85p
76033N 160p 100p
1N4148 2p 1.3p
1N4003 4p 2.9p
1N4007 7p 4.9p

1979 CATALOGUE
64 BIG PAGES!

FEATURES INCLUDE:

* 50p Discount Vouchers

* Quantity prices for bulk buyers
* Bargain List Supplement

* Reply Paid Envelope

* Priority Order Form

ONLY

30

* VAT inclusive prices + 15p phst

ELECTRONIC AIR
FRESHENER KIT

Battery operated
Repiaceable fragrance
Continuous sirfreshening
Robust construction
Simple to service

{ fast
easy replacoment of batteries and
fragrance

This novel kit contains everything you need
to make one of the most advanced air
fresheners of its kind. Styled to take its place
in any room in your home and do its job
quietly and unobtrusively

The automatic timing circuit switches on a
fan for a few seconds at regular intervals to
send an odour neutralising fragrance into
every corner of your room.

The kit includes components for a 4-minute
timing circwit. miniature D.C motor and
moulded parts in high impact styrene to
provide an easily maintained. elegant

appearance
Initial Gel Freshener provided FREE —
further fresheners 48p each
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The latest kit
innovation!
from

the quickest fitting 4\

CLIPON -
capacitive discharge
electronic ignition

in KIT FORM <

@ Smoother running 7 /
@ Instant all-weather starting \
@ Continual peak performance

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
Ignition system in kit form. Tried, tested, proven, refiable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins

Because of the superb design of the Sparkrite circuit it completely sliminates
problems of the contact breaker. Thare is no misfire due to contact breaker
bounce which is sliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/60th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £3.85 inc. VAT, post & packing

Bl Electronics Design Associates, Dept. ETI 6
82 Bath Street, Walsall WS1 3DE. Phone (0922)
?‘14791 .

ame

Address

Phone your order with Access or Barclayca;d

“ncldig petoge sodpoctog WL ol QUANTITY REQD, O SAE I brochure on required
0 | enclose cheque/PU's for
: X4 KIV £16.65 lc. VAT
TAGHO PULSE SLAVE UNTT £
£3.86 inc. AT Cheque No.

Access or Barclaycard No.
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'CAPACITORS

Ever wondered what’s inside those small tubes with a wire at each end? Well if it's
not a resistor or diode it’s a fair bet it's a capacitor. lan Sinclair leads the way into

the jungle.

WHEN YOU THINK ABOUT IT (and who doesn’t!)
capacitors have quite a lot of uses in electronic circuits.
They are used to store electric charge, when we use
them as reservoirs in power supply units or as timing
capacitors in multivibrator circuits. They are used to pass
AC and block DC when we make use of them in coupling,
decoupling and filtering circuits. Thirdly, of course, the
capacitor connected to an inductor forms the familiar
resonant circuit which tunes nearly every radio receiver
or transmitter.

Now there’s a bewildering variety of capacitor types,
which is a bit confusing unless you know something
about capacitors and how they are constructed. let's
start right at the beginning.

Capacitor Types

In a class by itself is the variable capacitor, using one set
of fixed plates set in a frame and another set of moving
vanes mounted on a shaft. Rotating the shaft meshes the
moving vanes between the fixed vanes, and because all
the moving vanes are connected together, the total area
can be quite large, though the spacing between the fixed
and the moving vanes can never be small because of the
risk of shorting caused by vibration. The odd shapes of
the plates, incidenfally, are due to the desire to have a
linear response — meaning that the amount of capacit-
ance change for each degree of rotation should be pretty
much the same for all the range of movement. At one
time, radio tuning capacitors were always 500p, but
375p is more common now, and miniature versions use
thin sheets of dielectric between the fixed and the
moving vanes, a type of construction which also allows
the sets of plates to be moved closer together. Radio
tuning capacitors are seldom single units; ganged units
of two or three capacitors are much more common.
Ganging simply means that all the moving vanes move
together, so that several lots of capacitors are varied in
step.

Most of the capacitors that we use are fixed, however,
and they can have capacitance values as low as a few
picofarads or as high as several thousand microfarads.
As you might expect, we don’t use the same sort of
construction for all of them.

Tiddlers: :

The smallest capacitor sizes are either flat paralle! plates
of mica or ceramic, or ceramic tubes which have been
silvered inside and outside. Values range from 2p2
upwards, with mica capacitors of 10n (10,000 p)
available. Silver mica capacitors, made by coating high-
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Four tiddlers — ceramic capacitors.

grade mica sheets with silver on each side, are greatly
esteemed for use in tuned circuits because of their
stability. They have surprisingly high working voltage

~-ratings, and positive temperature coefficient of around

40 ppm/°C. The insulation resistance is very high, greater
than 50,000 M. Ceramic plate types can also be obtained
in the smaller sizes (2p2 to 220p, typically), and, except in
the smallest sizes, have negative temperature coefficients.
A combination of mica and ceramic plate capacitors can
therefore be used in a tuned circuit to ensure that there is
practically no change of total capacitance when the tem-
perature is changed. The tubular ceramics are generally
similar in characteristics, though of different construction.

Middle Sixes: ,

In this range, from a nanofarad up to a microfarad or so,
there is a wide range of types. Ceramic disc
capacitors appear in this group due to the use of 'high —
K’ ceramic material. This type of ceramic has a very large
value of permittivity, often greater than 1000, so that
small capacitors can have comparatively large capacit-
ance values. There's one snag, though — 'high — K’
ceramic capacitors must never be used for tuned circuits
because these capacitors dissipate energy. An oscillator
circuit with a ‘high — K’ capacitor in its tuned circuit
won't oscillate, for example. Keep them for decoupling.
and they'll serve you well. The other important type of
construction which comes into its own in this range
of values is the rolled type. A rolled capacitor
consists of long ribbons of insulator coated with metal
(usually aluminium) on each side, and rolled up with a

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979




FEATURE

ribbon of plain insulator (to prevent shorting) so as to
form a large total plate area in a small space. Insulators
which can be used include paper (the original insulator
used in this way) and several modern plastics such as
polystyrene (no, not her), polyester (the stuff which is also
called terylene and is made into clothes), polycarbonate,
polypropylene, and mixtures of paper and plastics. In
fact, paper is seldom used nowadays by itself. Poly-
styrene capacitors have very large insulation resistance
(more than a million M) with fairly high negative tem-
perature coefficients of around —150 ppm/°C. Values
as low as 10 p can be made, with upper limits of around
10 n.

Polyester capacitors — high insulation resistance and large
positive temperature coefficient.

Polyester capacitors are useful for the larger capacit-
ance sizes, 1 n to 2u2, with high insulation resistance
(100000M) and large positive temperature coefficients.
A remarkable feature is that some varieties can recover
from breakdown after having been overloaded or over-
heated. Polycarbonate,types have better insulation
resistance in the larger capacitance sizes (1u upwards)
and lower temperature coefficients (50 ppm /°C) — but
at a pricel Polypropylene capacitors are particularly
suited for high voltage AC or pulse circuits; they have
negative temperature coefficients of around —60ppm/
°C. Mixed dielectric types are generally used for high
voltage circuits, with ratings of 600-1000 V. They are
physically larger than the single-plastic dielectric types
and are used in mains voltage circuits and in timebase
generators. All of these medium range capacitors can be
used equally well for coupling, decoupling, change
storage, or resonant circuits. The polyester type is the
one which would normally be specified except for special
purposes.

The Big, Big Ones:

Electrolytic capacitors are used wherever we need large
capacitance values for power supply reservoirs and
smoothing, for decoupling and coupling in low
frequency circuits. The construction is very different
from that of other types, consisting of one large
aluminium foil ‘plate’, usually dimpled to provide extra
area, in contact with a jelly which is slightly acid and
conducting. The aluminium foil forms one plate, and the
jelly in contact with it forms the other conducting plate.
The insulator is a thin film of hydrogen gas which forms
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on the aluminium when the foil is connected to a
negative supply and the case of the capacitor, in contact
with the jelly, to a positive voltage.

During this initial ‘forming’ operation, the current
flow through the capacitor has to be controlled, but it
soon reduces to a very low leakage value. Reversing the
voltage will cause the film to vanish, so that the leakage
current increases enormously. This can cause rapid
overheating, leading to the jelly boiling, the can bur-
sting, and a nasty mess everywhere. The polarity of an
electrolytic must always be observed, and two used back
to back if there is any chance of reverse voltage in
acircuit. Tantalum foil capacitors can be obtained which
are unpolarised or which will withstand some reverse
voltage. Since these also have much lower leakage
currents, they are frequently used in high quality tape
amplifiers for coupling the tape head to the replay
amplifier. Electrolytics have wide tolerances (—25% to
+ 100%), a lot of leakage and the disadvantage of being
polarised, but there is little choice when values of 10 u
or more are needed. Even for the 1 u-10 u range, the
small size of the electrolytic makes it the natural choice
for many applications. Most suppliers now quote the
maximum ripple current in mA which the capacitor can
safely handle in power supply smoothing application. If
an electrolytic which is correctly polarised is found to be
running hot, a higher ripple current type should be
substituted. Ripple currents of up to 15 A can be
specified for the larger capacitance values (22000 u or
S0).

Electrolytic capacitors — getting the polarity wrong means a
nasty mess on the carpet.

Electrolytics used for criticial decoupling or coupling
applications should always be bypassed by roiled
dielectric capacitors and aiso, if needed, by micas. This
is because electrolytics have rather a high impedanceto
high frequency currents, and so need bypassing. This
applies even at high audio frequencies incidentally, so
that there is some advantage to be gained from wiring a
10 u polyester capacitor in parallel with the output
capacitor of a hi-fi amplifier. ETN
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The Sinclair PEM200 digital frequency meter.

20 Hz-2°° MHZQQQ 8 dl
.under £50.

The Sinclair PFM200 brings digital frequency measurement within the
reach of every engineer. It has a performance comparable with the
very best bench-top instruments, but it’s packaged in a compact
case which is rugged but light, ready for use anywhere.

The PFM200 out-performs many much more expensive
instruments. Its 8-digit display and variable gate time give high-
resolution coverage of frequencies from 20 Hz to over
200 MHz. It gives you exceptional sensitivity and simplicity,
at a fraction of the price of meters with similar

specifications!

The PFM200 is ideal for use with audio, video
and radio systems, and all electronic and digital
circuitry. Now every development engineer, service

technician, student and hobbyist can afford

to have a personal digital frequency meter.
The PFM200 embodies Sinclair

Radienics’ seven-year experience

in digital test equipment design and

production.

PFM200: features

20 Hz-200 MHz guaranteed range
(typically better)

Frequency resolution down to 0.1 Hz
High sensitivity (10 mV typical)
High-accuracy crystal timebase

Full 8-digit capacity

Sharp, bright, easily-read LED display
Built-in attenuator

Variable sampling rate

Low-battery indication

Truly portable

Where to use the new
PFM200

The PEM200 is useful in every field of
electronics, providing the ultra-precise
frequency information that an oscitloscope
can'tgive. ..

Transmitter checks: mobiles, ham,

radio control - check frequency and stability
on Low and High band VHF, etc, up to 200
MHz AM and FM. In most applications, the
PFM200’s optional telescopic aerial avoids
the need for direct connections.

Audio testing and design: check
oscillator frequencies, bandwidth limits,
crossover frequencies, resonances, etc, with
resolution down to 0.1 Hz.

Digital testing: check computer clock
frequencies, divider ratios and other digital
circuitry.

RF circuit checks: test local oscillators,
BFOs, test IF and detector performance.
Video equipment: check syncronised
circuits, scanning frequencies, video band-
widths, etc.
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Technical
specifications

Frequency range: 20 Hz.to 200 MHz
Display resolution: up to 8 digits

Lowest frequency resolution: 0.1 Hz

Gate time: decade adjustable from 0.0l secs
to 10 secs

Sampling rate: varies with gate time up to
5 per second

Display format: 8 LEDs, direct reading

in kHz.

Attenuator: -20 db

Input impedance: IM in parallel with 50 pF
Timebase accuracy: 0.3 ppm/°C,

10 ppm/ year

Dimensions: 6.2 inx 31inx1.25in
Weight: 6 oz

Power requirement: 9V DC or AC
adaptor

Sockets: standard 4 mm for resilient plugs
Standard accessories: test leads and
prods, carrying wallet, owner’s instruction
manual

Optional equipment: AC adaptor for
240V 50 Hz power; deluxe padded carrying
case; connector kit comprising BNC, co-ax,
DIN and phono adaptors, plus

telescopic aerial for off-air transmitter
measurements
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Built,
tested,
eady to go
The Sinclair PFM200
comes to you fully built,
tested, calibrated and
guaranteed. It comes com-
plete with leads and test prods,
operating instructions and a

7 carrying wallet. And getting one
couldn’t be easier. Just fill in the order
form below, enclose a cheque/PO for
the right amount (usual 14-day money-
‘back undertaking, of course), and send it
to us.

Sinclair Radionics Ltd, London Rd,

St Ives, Huntingdon, Cambs., PE17 4H]J,
England. Regd. No. 699483.

FooEmm

PFM200 Order Form

_.I

I Please send me...eed (qtv)
I PFM200s at £53.78
(inc 8% VAT) each L

.................. (qty) De-luxe
I carrying cases at /3.24

(inc 8% VAT) each L
.................. (qtv) AC adaptors

for 240V powerat [3.24

(inc 8% VAT) each L

.................. (qty) connector kits
at £10.58(inc 8% VAT)each L

Post & packing (please add) £0.65

I enclose cheque/PQO made payable to
Sinclair Radionics Ltd for (indicate total
amount) £,
Lunderstand thatif  am not completely
satisfied with myv PFM200,1 may return it
within 14 days fora full cash refund.

Name
Address

ETI/6
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Understanding Digital Electronics
New teach-yourself courses

In the years ahead the products of digital electronics technology will play
animportant part in your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your

* own pace and must respond by answering questions on each new piece
-of information before proceeding.

Py S —

Book 6 .

After completing these courses you will have broadened your career
prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

The six volumes of Design of
Digital Systems cost only: £8- I 0

+90p. post &
And the four volumes of packing
Digital Computer Logic and £ 4 6 0
e ; Electronics cost only: .
. | o . ) j : +£€1 post &
- Design of digital Systems is written for the engineer seeking to learn But if you buy both courses, - ;
more‘about %gltal electronics. Its six volumes — each A4 size — are the total cost is only: £l 2'00 packing

packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimaland binary number systems; conversion
between number systems; representation of negative numbers;

Price includes surface mail anywhere in the world — Airmail extra.

Flow Charts & Algorithms

complementary systems; binary multiplication and division. ) HELP YOU PRESENT

Book 2 OR and AND functions; logic gates. NOT, exlusive OR. safety procedures, government legislation, office
NAND, NOR and exclusive-NOR functions; multiple input gates; truth procedures, teaching materials and computer
programs by means of YES and NO answers to
questions

tables; De Morgans Laws; canonical forms; logic conventions;
Karnaugh mapping; three-state and wired logic.
Book 3 Half adders and tull adders; subtractors: serial and parallel

adders; processors and arithmetic logic units (ALUs); multiplication THE ALGORITHM WRITER'S GUIDE explains how

and division systems. - - -

. . . m in the best order
Book 4 Flip flops; shift ters; h to define the questions, put them in

e ] e ) el £ G el and draw the flow chart, with numerous examples

counters; ring, Johnson and exclusive-OR feedback counters: random

access memories (RAMs) and read only memories (ROMs). : shown. All that students require is an aptitude for
Book 5 Structure of calculators; keyboard encoding; decoding display logical thought. Size: A5, 130 pages. This book is a
data; register systems; control unit; program ROM; address decoding; MUST for those with things to say.

instruction sets; instruction decoding; control program structure. -

Book 6 Central processing unit (CPU); memory organisation; + 45p post & packlng by surf_ace .
character representation; program storage; address modes; input/ £2 .95 mail anywhere in the world. Airmail
output systems; program interrupts; interrupt priorities; programming; extra.

assemblers; computers; executive programs; operating systems and’
time sharing.

GUARANTEE. Please allow 21 days for delivery.
'f you are not entirely satisfied your money will be refunded.

'——-—-—————————————————4

Cambridge Learning Enterprises, Unit 19, Rivermill Site
I Freepost, St. tves, Huntingdon, Cambs. PE17 4BR

England.
l Please send me the following books
C | | ...... sets Digital Computer Logic & Electronics @ £5.50, p & p
) o " 3 i included
g_iMComputer Logic and Electronics is designed for the beglnner.l ..... sets Design of Digital Systems @ £9.00, p. & p. included
o mathematical knowledge other than simple arithmetic is assumed,.l ______ Combined sets @ £13.00, p & p included
though the student should have an aptitude for logical thought. It consists! The Algorithm Writer's guide @ £3.40. p & p included

of four volumes — each A4 size — and serves as an introduction to the|
subject of digital electronics. Everyone can learn from it — designer,l
executive, scientist, student, engineer.

Name . . . ...
Address ... ...

Contents include: Binary, octal and decimal number systems,
conversion between number systems; AND, OR, NOR and NAND
gates and inverters; Boolean algebra and truth tables; De Morgans
Laws; design of logic circuits using NOR gates; R-S and J-K flip fiops;

binary counters, shift registers and half adders. prises for £ . .

|

|

|
. I Please charge my "Access/ Barclaycard/ Visa/ Eurocard/
CAMBRIDGE LEARNING ENTERPRISES, UNIT 19, RIVERMILL SITE | ‘Mastercharge/ Interbank account number .. ... ... ..
FREEPOST, ST. IVES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446 I
PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE "RIVERMILL |
LODGE, ST. IVES REGD. IN ENGLAND No. 1328762. 1.
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Signature . ... ... L “deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone) Overseas customers should send a bank draft in,
sterling drawn on a London Bank. ETi 19




datasheet............

The MCM6810A is a byte-organized memory designed for use in
bus-organized systems. It is fabricated with N-channel silicon-gate techno-
logy. For ease of use, the device operates from a single power supply, has

compatibility with TTL and DTL, and needs no clocks or refreshing because of

Organized as 128 Bytes of 8 Bits

Static Operation

Bi-Directional Three-State Data Input/ Output

Six Chip Select Inputs (Four Active Low, Two Active High)
Single 5-Volt Power Supply

TTL Compatible

Maximum Access Time=350nS — MCM6810AL1
450 nS — MCM6810AL

ABSOLUTE MAXIMUM RATINGS (See Note 1}

o ”

7

static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing random storage in byte increments. Memory expansion is provided
through multiple Chip Select inputs.

The MCM 6810A Static RAM is freely available
at the moment. Maplin Electronics (PO Box 3,
Rayleigh, Essex $S6 8LR) stock the device for
£4.27 including VAT. Complete address de-
coding is performed on-chip and there are six
chip-enable inputs (four are active-low and two
are active-high) for absolute ease of memory
expansion.

‘NOTE 1: Permanent device damage may
occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Funct-
jonal operation should be restr-
icted to RECOMENDED OPER-
ATION CONDITIONS. Exposure
to higher than recomended
voltages for extended periods
of time could affect device
reliability. ’
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NEWS

MCM 6810A 128 x 8 RAM

MOTOROLA

PIN ASSIGNMENT
1 0 Gnd O Vee P 24
20300 aop 23 AQ
adon A1 22 Al
4aD2 A2 21 £y
A3
5 {03 A3 20 Aa
6 D4 Adld 19 A5
7 os As[] 18 &
8 rjos A6[ 17 CSs
9 o7 R/WR 16 csa
cs3
10 [Jcso css[ 15 _
11 Qcs 14 €52
: csapd )
12 fcs2 CsS3[13
cso
CAPACITANCE (f = 1.0 MHz, Ta = 259C, perrodically sampled

rather than 100% tested.)

BLOCK DIAGRAM

b——a 2 DO
23 p—— 3 D)
22 p—a 4 D2
2 AR 3State |[@—e 5 D3
o] g || e outter [+ os
19 r— 7 D5
18 rfe— 8 D6
17 [e—& g D7
ISﬁ
ldﬁc
13 Memory
Contro!
o —— I g
1 f Vee Pin 24
. Gnd  Pin 1
10 16 Read/Write

READ CYCLE
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This device contains circuitry to protect
the inputs against damage due to static
voltages or electric fields; however, it is
advisable that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

85




1 RF 040 6 VTO06 25-30MHz Front End Convertor
MW /LW /FM/MPX varicap tune RF board as per 78 Nov/Dec PW Tunable over whole range uses Dual gate Mosfets. Covers
Dual gate MOSFET front end. 2xF gain stages 3189 deviation European/American CB frequencies and Amateur 10 metre band
mute, interstation mute, MPX filters, STab PSU 14V sensitivity can be used as a tuneable IF for many 2 metre convertors. Low
and 75d8 S/N ratio. AM Section also varicap tuned HA1187 noise, high performance. Especially designed to go with IF15 and
excellent petformance. Special price £28.95 IF20 but compatible with any receiver covering 10.7MHz. £13.25
2 Surplus RF Board 020 7 VT07
Complete MW /LW /FM /MPX Tuner uses Tunable 2 metre front end converter. Covers 144-146MHz. Three
3 stage FET front end 2 ceramic filters stage tuning uses bipolar devices for low current consumption can
3089E-1310 Decoder. AM section built be battered powered for 2 metre direction finding or portable use.
around 3132E, 2 stage tuning comes Ideal basis for 2 metre monitor. Receiver can be uses with IF 15,
complete with 4 way switch — ferrite rod 1F20 or comm. rx. Output 10.7MHz. £9.95.
aeria £9.99
8 vTO1 Ay
3 1IF15 108-150MHz MOSFET front end 26dB g
Matching IF Strip double conversion 10.7MHz/470kHz AM/NB gain 10.7MHz 1F output. Covers 2
FM excellent performance £12.95 metres. Varicap tuned. Amateurs. Air-
" craft, etc. £11.99.
4 IF20 Multimode IF Strip
Switched AM/NB FM/SSB/CW. 10.7MHz input gain 90dB. 9 AMP 020
i i . i ill form the basis of a
Typical sensitivity 10pV Dual Conversion, will 3 Stereo power amp 30W RMS per chan-
good communications receiver. Selectivity provided by filters at nel. Class ABI TIP34AxTIP33A. 16 Tran-
10.7MHz and 455kHz £21.95 sistor circuit Fre resp 15Hz-18kHz — 1dB.
£7.99
5 V.T05. — Medium Wave DX Front End Concertor
Uses Up Conversion Principle to eliminate images. Comprising of . AT e
an ultra low drift oscillator and Mosfet Front End for widedyna?nic U I;I(I)ztrcl:cu;:nguFu Preamplifier
: ’ y controls — Vol, Bal, Treb,
range. Freq. range 580kHz-1 600kHz; Triple Tuning; A.G.C Bass, Treblex —14B. Bass+ * 148
Range 50dB; gain 30dB; Output 10.7MHz; when used with an facilit'y for Ioud*ness com;ol £6 99_
1F15 or IF20, high gain IF strip a sensitivity of 1 .OuV for 15dBS/N B
can be achieved. £13.25 .

App prices include VAT, P&P £1 per item. Max £2 for combined order.
All models supplied with full data. 3 YEAR GURANTEE. 7 day delivery
E.S.E, RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX

| i)
‘ . I I {
A |
BRIDGE cA3054  110p | 1454 12p | 74181 100p | 4072 12p | 8C1TD 8p | 8F18D TIP41A 60
B N (s ho™) sy | RECTIFIERS £A3080  70p | 7480 14p | 74182 45p | 4073 16p | 80171 8p | 8F181  16p | TIP42A 50p
P | 1a/s0v  22p | cA314DE  Sip | 1470 24p | 74190 70p | 4081 14p | BL1T2 8p | BFI82 20p TIP2955  65p
VERO BOARDS (0.1 Copper) 1A/100V  24p | LM3DIAN 28p | 1472 24p | 74191 70p | 4082 14p | 8C173 8p | 8F183 20p TIP3055  55p
25" x 5" Sip | 1A/200v  27p | LM3DBK  64p 1413 25p | 74192 45p | 4086 60p | gC182 8p | BFI84 20p X108 12p
11 x 5 80p | IA/400V 32p | LM3SON  61p 1414 22p | 74193 60p | 4510 60p | BL183 8p | BFI85 20p ITX108  12p
RESISTORS (% watt) 2050 34p | LM3gin 120p | T4TS 25p | 14194 S5p | 4511 70p | 8ciss 9p | 8F194 8p | ITX300  14p
10 ofwms fo 1 Mohm 2A/100V  38p | NESSS 25p | 1476 25p | 74195 50p | 4516 64p | BCIBG 19p | BF196 8p ITX500  16p
1P | 2A/200¢ 44p | NES56 gop | 1480 35p | 74196 50p | 4518 65p | 8C187 19p | B8F197 8p 2N706 10p
PRESETS (Horizontal) 207400V ABp | TEABAIBI1 299, | 1489 60p | 74197  50p | 4520 65p | gc207 8p | BFI98 sp | 2N1131 23p
100 oh 1o | Mohm 5p | DIODES TEABOD  70p | J4no §gl; 141480 L 4528 S5p | gozi2  top | BF200  33p | 2N1132  24p
FOTNTMETERS cror i g | ekl wuee | T 45 | amsrons (362108 | St e | Sl
1 b et | o ~ Sl i 1492 26p | CHOS ACI26 170 | §0oa1 150 | 6f2ss  28p | 2MIdOS a0p
5 Kohm to 1 Mohm log with switch 50p p m 1493 25p | 4000 12p | ACI27 17p 4 P P
0A200 sp | 7400 10p | 7494 AT V28 | Aiza  azp | Bc28  1%e 8F259  22p IN1306  38p
CERAMIC CAP (50¥) 0A202 9p | 7401 o S - S P | gcaol  25p | BFR3Z  18p 2N1308  50p
22F to 50.000pF 3| inaies  ap | 7402 |n= Ly m: A “'l: e azp | BC3 259 BFR40 18p 2N1613  18p
AT AL AL AT T AL AR R
1. 015, 022033, (41 555 - Pl 1404 12p | 74100  sop | 4008 64p | AC142  18p " { P 4
15,22 B uF 6p | IN4D02  4p | 74p5 BLS 1p | 8Fx29  20p 2217 24p
AT 68 F 12p | IN40D3  Sp | 7aps e A e 2sp | ACIST  22P | scsas  Mp | XS0 32p 2219 21p
10 15p | 1N4DD4  6p P | 74107 25p PA P | gc549  1tp | BFXB5  20p | 2N2369  15p
1407 24p | 74100 30p | 4011 12p | ACIT6  16p
22 20p | IN4DOS  7p BC557  11p | BFX86  27p 2484 18p
7408 12p | 74110 46p | 4012 12p | ACIBT  23p
ELECTRDLYTIC CAP (25V) 1N4D0S 8P | 7409 12 P laon 3 2 BCYI0  60p | B8FX87  20p | ZNZ30S - 22p
) 184007 9p P 74118 75p Op | ACIB8 Op | pCy3d  66p | 8FYS0  1Sop | 2N2906  19p
1 uF 10 47 uF % | |Nsep0 13p ;m lgp 14121 25p | 4014 60p | ADI49 65p | gry59 16p | BFYSI 15p 2N2907  20p
66 uF, 100 F P | (Nss01  14p 15p | 74122 33p | 4015 50p | ADI6] 35p | ggy7o  14p | BFYS3 17p 2N2926  10p
150 8 | 1ns402 15 1412 15p | 74123 40p | 4016 30p | AD162 35p | aeyN 14p | BSXI9 20 2N3053 15
22 uf 9 | 1Notne  sop | 1413 25p | 74125 35p | 4017 50p |AF114  23p | goii5  30p | BSX20 u: 2N3054 sns
0 11p P | 7414  45p | 74126  35p | 4018 55p | AFIlE  30p | goizl  70p | BU205 130p | 2H3055 S0P
470 14p | VYDLTAGE 1416 24p | 714132 45p | 4019 40p | AF125 22p | §0i23  60p | BU208  150p 2N3702 8p
1000 uf 22p REGULATORS 417 24p | 10141 sop | 4020 50p | AF126 22p 80124 77p | oc2s 76 2N3703 8p
. 3204-05  40p 7420 12p | 74142 180p | 4021 60p | AF127 22p | 0131 3sp | 0828 “p 2N3704 8
3200-24  40p | 7421 20p | 74145 45p | 4022 50p | AF139 32p | gpt 35p | 0035 BGP 203706 a:
DIL SOCKETS i L - 15p | 74150 65p | 4023 12p | AF1B6  54p | g1 3op | 0cTi 6p | W3107 8
8 i 10p pen2 sop e 1% | 14151 4sp s ASe I} Lrzad 40p | go13s  30p | 0CT2 3zp l M0 8p
: ! P P | 74153 45 12p | ASYS3 33
14pin 12 | 7815 cop | 7430 12p | 74154  sop | 4021  30p | Asvsé 33 | soisr  sop ) oced  dzp | DAL 0P
150 13p | 7824 60p | 7432 20p | 74135  45p | 4028 45p | ASYSS sap | Sotes ARl TRE | D zaoh
e WM WS BER MR R BRI w8
: p | 74157 45 p | BCI08 8p
28 pin 28p | 1915 80p | 7439 17p | 74160  S5p | 4035  60p | BLIOO aulflafs MR TRy 0P |
0 oin A F T a by BF167  25p | TIP33 60p | 2N4D61  12p
P p ] 0p 40 12p 74161 40p 4041 57p BC113 10p
T HA N BFI73  20p | TIP3sA  80p
80p 6p | 74162 55p | 4042 S4p | BCIIT  12p | gpi7e - 27p | TIPASA  230p
E — LINEARS 1442 40p | 74163 55p | 4043 54p | BC119 25p | gf179 25p | TIP3GA 290
l 71000 3op | 1443 40p | 74168  eop | 4044 50p | BC140  27p P
OPTO/ 741-8 22p | 1444 60p | 74165 60p | 4047 sop | BC142 20p -
DISPLAY 12574 2" LEDs 747C-14  45p 7445 64p | 74166 75p | 4048 50p | BC143 20p ease add 25p for p&p
2N5711  sop | Red 9p 748C-8 30p | 7446 50p | 74173 80p | 4049 25p | BC147 8p
0cP71 10p Grean 13p cA30N 80p 7447 S0p | 74174 60p | 4050 25p | BL149 8p l \ Y '
ORPI12 70p | Yellow 13p | CA3018  80p | 7448 50p | 74115 50p | 4066 35p | BCIS? 8p 0
OL70§  1o00p | 1257 Clip 3p | CA3028A  85p | 7450 12p | 74176 sS0p | 4069 12p | BCL158 8p
0L707  tgop | .2 Clip 4p | CA3036 120p | 1451 12p | 74177 sop | 4070 12p | BC159 sp (M AYLOR ROAD. LONDO 00
| £A3046  75p | 7453 12p | 74180  40p | 4071 12p | BC16S 8p
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PROJECT

L

RADIO CONTRO
SYSTEM

PART TWO: RECEIVER. In this concluding part of the article, we cover the
receiver and its associated circuitry and give snmae id=~~ -q jpstalling the system into
the mnrdel
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HOW IT WORKS

The RF section is of single conversion
superhet design, Q1 is a crystal controlled
local oscillator, using a third overtone
circuit, it has emitter injection to the
mixer Q2. The aerial circuit hasL2, C3asa
preselector which is inductively loose
coupled to L3, C6 and provides a useful
amount of image rejection. The base of Q2
is apped in near the earth end of L3 to
provide impedence mathing.

A similar arrangement is used for the
first LF stage, Q3. The second IF stage,
Q4, uses a conventional single tuned
transformer to couple it to the detector
D2 and AGC amplifier Q5. D2 and R11
provide temperature compensated bias
for the working point of Q5 and Q8.
Amplified AGC is taken to the two IF
stages from Q5 collector, via R9. The
somew hat unusual IF amplifier, detector
and AGC arrangement provides better
than average selectivity at 455 kHz,
together with a good AGC dynamic
range. In addition to an AGC amplifier, Q5
has another role to play. It is also a pulse
amplifier for the demodulated pulse train.
After passing the test point m, the DC
component of the pulse train is lost in
C10, R6. The forward drop of D1 allows
only signals in excess of about 0.6V to be
passed to Schmitt trigger Q6, 7 and in so

doing improve the receiver’s noise rejec-
tion capabilities. Q6 is turned on by the
incoming +ve going pulses, and the
regenerative action of Q7 ensures that
clean rectangular pulses appear at the
junction of R17 and RI19. The nicely
reconstituted pulse train is now fed to a
shift register comprising IC1, 2 (and 3 if
fitted). The channel outputs of the latter
sequentially go from logic 0 to 1 in res-
ponse to the clocking action of the in-
coming pulses. Now the pulse train from
the collector Q7 is passed via R19 to the
base of 8, the pulse omission detector.
With no input pulses, this stage is cut off,
allowing C18 to charge positively through
R20. Under this condition Q9 conducts,
cutting off Q10. When the pulse train is
present at Q7 collector, C18 is discharged
repetitively, maintaining a voltage across
it which is lower than the threshold level
for Q9. Then the collector of Q10 remains
at logic 0. However, after the last pulse in
the train there is a minimum pause of 8mS
the reset time. This is long enough for C18
to charge to a potential which triggers Q9,
Q10, causing a logic 1 to be produced at
the collector of Q10. This effectively
resets the shift register, ready for the next
frame of data. Individual pulse outputs to
the servos are taken from the shift reg-
ister.
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Fig 1 (Above) The full circuit diagram of
the receiver unit. Note that power is best
obtained from a rechargable cell. Ml is a
normally bridged test point.

get. The Strato system is primarily a
utility system, and as such must be
suited to both vehicles and
aero-models.

A Case For It

If you're building up the system
using the kit, your coils have arrived
ready wound on the PCB. For you
more fortunate souls the next few
paragraphs hold no interest. Pass on
quickly, despairing of those who
must tread the path of weird
windings.

L2 and L3 are wound on 6mm x
15mm formers using 0.4mm wire.
Wind L3 first, and mount the former
on the PCB before you start. Insert
one end of the wire into the pad at
the junction of C7 and R4 and solder
it there. The other end goes around
the core approx. 2V turns and is
soldered to the pad at the base of
Q2. The second winding on this core
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consists of approx. 6%z turns
between the base of Q2 and the
connection at C6.

Next to L2. Glue on the former,
and start with one end of the wire
soldered to the connection at C3.
Add on about 82 turns which should
take you to the other end of C3 and
solder off there. Insert the slugs in
both L2 and L3 and screw in until
they just enter the windings.

Refer to the overlay throughout
these machinations.

IF You Gan

The IF transformers are colour coded,
L4 is yellow (so is L6), L5 is white (so
is L7) and L8 is black. Fit these to the
PCB, but do not solder the centre pin
of the group of three you will find on
one side of the base. Make sure also
that this rouge pin does not make
contact with the board. If thine pin
offends thee, cut it off.

L8, the black coil, is to be treated
normally and all pins soldered.

The rest of the board should be
assembled normally, but take the
usual care with IC orientation and
polarised components. Putting on the
plugs and sockets should be easy —
remember that the only plug fits at
the bottom LH corner of the PCB, and
the rest are sockets.

From this sole line of pins comes
the aerial and goes the receiver
power.

Xtal Clear

Changing the crystal changes the
frequency of operation of the
receiver, and so having the Xtal
mounted in a socket makes for easy
switching around. These sockets are,
however, expensive, but worth it for
their usefulness. Pin money well
spent.

Itis probably worth noting that
most components fit the board
vertically and that at this frequency
there is no room for overlong leads.
Keep them as short as possible and
watch the soldering iron does not
burn its bridges!

Fit all the resistors and capacitors,
leaving L1 until all are nestled nicely
with solder around their ends. The
semiconductors too should be sat
sitting there looking at you before L1
joins them. As sockets are not to be
used watch the orientation of the
semiconductors.

Play A Tune
Once you've checked the PCB and
are satisfied it is correct, check that it

PROJECT: Radio Control

fits the case and that no solder clogs
up the runners. Now the receiver
needs tuning. Make up a power lead,
connecting the battery and (39")
aerial to the only socket on the board.

Connect a voltmeter with FSD
around 5V between negative rail and
the positive side of R7. The reading
should be around 3V. Place the
transmitter next to the receiver and
switch it on. The meter should go
down to about 1V. Remove the Tx
aerial, and move it away until you get
a reading of between 2V-2V5.

Core Wot A Job

Using a non-metaliic tuning tool —
even a piece of wood will do — screw
in the core of L2 until you get a
minimum reading on the meter. Go
to L3—do not pass go or collect
200V — and tune thatin to a
minimum too. Work your way along
all seven coils in this manner, tuning
each in turn to get that minimum
reading.

There may be some interaction so
it is probably worth going through
the whole thing a couple of times to
make sure you've got it right. Once
you're satisfied — that's it.

All this takes longer to read than it
does to do, and the whole operation
shouldn’t take more than ten minutes, »

Above: The Tamiya Leopard laid bare to the world. The receiver is mounted right at
the front and sits beneath the DEAC. Note the clutch steering mechanism about 2/3
down the chassis. The servo to operate this is on the right of the battery.

Below: The receiver mounting in more detail.
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Fig 2. (Above) Component overlay for the radio control receiver board. In contrast to
our usual style this is shown twice size to make construction easier. Since no
sockets are employed take care with the ICs.

PARTS LIST

RESISTORS ALL 5%
R1,R12

R2, R21, R22
R3,R16, R23

R4

RS, R6

R7,R8,R13

Rg

R10

R11,R15

R14

R17, R19, R20, R24
R18, R25

CAPACITORS
C1,C5,C9,C15
Cc2

C3.C6

C4
C7,C13,C17
c8

18k
12k
33k
1MO
68R
1k2
220k
220R
2k7
22k
6k8
56R

100n polyester
15p ceramic
47p ceramic
2n2 polyester
22n polyester
2p2 ceramic

C10,C18 2u2 polyester
ci11 10p ceramic
C12 4n7 polyester
ci14 33n polyester
ci6 47u electrolytic
INDUCTORS

L1-8 IF coils (see text)

SEMICONDICTORS

Q1, 5-10 BC167
Q24 BF368
D1,D2 IN4148
ICI-3

74173

MISCELLANEQUS
4V 8 battery, case, PCB.
Servos to suit application
Switch to fit model
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Fit the board into its case and the
receiver is now completed. However
it's not all over yet. You still need to
make up a charging lead to run from
the Tx, if you're using the internal
charger, or whatever source of power
takes supplies the electrons. Last
month’s article gives the plug
configurations to enable you to avoid
two dimensional batteries.

Your Servo

We have not given details of home
build servos because the commercial
market makes the exercise a
singularly uneconomic and
unattractive one. There are a very
large number of servos available,
both kit and complete, |C and
discrete, and most of these wili work
with our system perfectly well.

The words which, upon
incantation inside a shrine of servo
supply, will conjure forth a
compatible unit are: 4V8 supply,
positive going signal, pulse width
swing 1-2mS (1.5mS centre) and
commutation rate 50 Hz.

With our system a tolerance of
20% surrounds the ideal. In order to
set up the drive accurately, it is best
to buy at least one ready built (and
set up to 1.5 mS centre) servo. This
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can then be plugged in and used to probably atypical, but as you can see BUYL'NES
set the output pulse widths of the from the photographs it allows more
transmitter, using the on board flexibility of illustration. One thing
presets, to align with servo centre. did become clear after only a couple
of runs though, the need for some With a project of this type the metaiwork is
R ) kind of speed control. more important than for our usual endeav-
Having A Fit | This kitis capable of about 3MPH | urs. Tor e JERSTie 1 2ot te " e
Installation of the system is totally absqlute (abogt_SO MPH scale) cannot imagine anybody enjoying filing
dependent on where you intend to and just try driving a very heavy, away for hours. In consequence we strongly
put it! If the unit is to spend metal-tracked stubborn mass around recommend R0, 63 () RERISETD PEs
1 H H a g a oftere: y the designers, emcon. ur
its daysbrunmﬂg down pigeons in the at flat-out walking speed sometime, photographs and text employ these.
smog above this green and pleasant when the only speeds available are Ambit are marketing the components for
land of ours, then your servos need fatal and off. this project. so between the two a complete
to be smaller than average, and will Our illustrious Project Editor has :‘i‘ is to be ha:- We,GS‘i"‘,ﬂ‘e ‘“a‘g,'”°"’£‘1'§8
. , our servos, the project will cost about
generarily cost more the smaller you developgd a ‘pulse stretcher in total, which is approximately £60 less
want them. electronic speed control which would than a commercial set-up of approximately
For several reasons — probably all seem to be applicable to any sort of equal performance would cost. - )
to do with delusions of being Radio control vehicle and we’'li be The model wereciQed to base o(;:r/;‘n:tal- .
Gueridan rei _ 8 i i lation on is the Tamiya Leopar n
CER (T ncarnate okur del publishing '(h|S.a.S & BRI [P ES 1/16th scale, which is designed for radio
prOt,Otype went into a tank mo = next month as it is not part of the control. The kit is superb in all respects,
Tamiyas Leopard A4. Such a siting is basic system presented here. ETI1 both as a model and as a vehicle for radio
Yy P
control, and cannot be recommended
Below: the receiver removed from its case. Note the crystal. highly enough. Beatties chain of stores

stock the kit and it will cost around £90
including the gearbox/clutch/motor
assembly for direction control.

Cow 84

Component details:
From Remcon.

Manual for system (worthwhile step-by-
step constructional details) £2.75

£1.00 refundable against purchase of
packs over £25

Transmitter hardware pack (everything
except components and batteries):
4 channel £39.95
6 channel £45.00

All components available separately.
SAE to Remcon for details.

Receiver hardware pack complete (six
channels) £18.50

All components available separately.
Below: all you gotta do now is find something to shoot at.

From Ambit —
B B e e

Transmitter components £10.95

Two PCB DIN plugs and charging resis-

tors £1.60

Matched crystals (2) and DIN plug
£4.00

Five-pin plug DIN (options) £0.75

Receiver components (complete) £8.95

All components available separately
Rechargeable batteries also available. SAE
for details.

After considering the market availability of
servos, we found that World Engines of 97
Tudor Avenue, Watford, Herts, have at least
a dozen types to offer in both kit and
assembled form — mostly American.

Fleet Electronics of 47 Fleet Road, Fleet,
Hants can offer a design perfectly suited to
our system in both kit and built form. There
are undoubtedly many many more. Prices
run from about £10 to about £15-£20
depending upon whether you intend to
assemble it yourself.
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ToTaL aAmMPLIFICATION FRoM CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST
STEREO PRE-AMPLIFIERS

MC1

CPR 1—-THE ADVANCED PRE-AMPLIFIER

The best pre-amplilier in the U.K. The superiority of the CPR 1 is probably in the dls¢ stage. The overltoad margin
is a suoerb 40dB, this together with the high slewing rate ensures clean top, even with high output cartridaes
rracklng heavily modulated records. C de distortion is elimiriated by an unusuat design. R.1LAA. is
accurate to 1dB; signal to noise ratio is 70dB relative to 3.5mV; distortion < .006% at 30dB overload 20kHz.
Following this stage is the flat gain/balance stage lo bring tape, tuner, etc.. up to power amp. signai levels.
Signal to noise ratio 86dB; slew-rate 3V/uS: T.H.0. 20Hz — 20kHz< .008% at any level. F.E.T muting. No
controls are fitted. There Is no provision for tone controls. CPR 1 size is 138 x 80 » 20mm. Supply to be =15
valts.

MC 1 PRE-PRE-AMPLIFIER

Suitabie for nearly all ing-coil cartridges. S y 70/170uV swi on lffe p.c_.b This mlodule brings
signals from the now popular low output moving-coil cartridges up to 3.5mV (typical signal required by most
pre-amp disc inputs}. Can be powered from a 9V battery or from our REG 1 regulator board

X02 : XO3 — ACTIVE CROSSOVERS

X02 — two way XO3 — three way Slope 24dB/octave Crossover points set to order within 10

REG 1 — POWER SUPPLY

The regulator moduis, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can be used with any of our
power amp supplies or our small transformer TR'6. The power amp kit will accommodate it

POWER AMPLIFIERS

it would be pointiess to list in so small a space the number of recording studios, educational and government
establishments, etc.. who have been using CRIMSON amps satisfactorily for quite some time. We have &
Kapuiation for the Nighest guality at the lowest prices. The power amp is available in five types, they all have the
xﬂ!e specincation |.H.D. typically .01 % any power 1kHz 8 ohms: T.1.0 insignificant; stew rate limit 25V/uS,
signal to noise ratio 110dB: frequency response 10Hz-35kHz, —3dB; stability unconditionsl; protection drives
any load safely. sensitivity 775mV {250mV or 100mV on request); size 120 x BO x 25mm.

RANGE OF SOUND PRODUCTS
POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
1120-240 primary and single bolt fixing {includes capacitors/bridge rectifier)

POWER AMPLIFIER KIT

The kit inciudes all . and to house any two of our power amp modules plus a power
supply. It is contempararily styled and its quality 15 consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build It with confidence in a few hours.

POWER AMPLIFIER MODULES

CE 608 60W/8 ohms 35-0-35v £16.30
CE 1004 100W /4 ohms 35-0-35v £19.22
CE 1008 100W /B ohms 45-0-45v £23722 WIROWERIAMPIWIT] 32,80
CE 1704 170W/4 ohms 45.0-45v £29.12 pRE-AMPS
CE 1708 170W/B ohms 60-0-60v £31.90 These are available in two versions — one
uses standard components, and the other
TOROIDAL POWER SUPPLIES (the S) uses MO resistors where necessary
CPS1for 2x CE 608 or 1x CE 1004 £14.47 o4 0 aum capaciors,
CPS2for 2 x CE 004 or 2/4 x CE 608 £16.82
CPS3for 2 x CE 1008 or 1 x CE 1704 £17.66 CpR £2949  CPRIS . £39.98
CPS4 for 1 x CE 1008 £15.31 ey £18.50 MCIS £29.49
CPS5 for 1 x CE 1708 £22.68
CPS6 for 2x CE 1704 or 2 x CE 1708 €23.98 ' AcTIVE CROSSOVERS
HEATSINKS X02 €14 83 X03 £23.06
Light duty, 50mm, 2 C/W £1.30
Medium power, 100mm, 1.4 C/W £2.20 POWER SUPPLY:
Disco/group, 150mm, 1.1 C/W £2.85 £ T £1.75
Fan, 80mm, state 120 or 240v e1850 "EC! 675 TR6
Fan mounted on two drilled 100mm heatsinks,
2x4 C/W, 65 C max. with two 170W modules £29.16 BRIDGE DRIVER, BDI
Obtain up to 340W using 2 x 170W amps
THERMAL CUT-OUT, 70 C €1.38  and this module. BDI . £5.40
Distributor
Minic Teleprodukter
Bon $2038 CRIMSON ELEKTRIK
S$-75012
Uppsala 12 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tei. (0533) 537722
Sweden

U K Please allow up to 21 days tor detivery

All prices shown are, UK only and include VAT and post. COO 90p extra, £100 timit. Export is no problem, please
wnite for speclfic quote. Send large SAE or 3 International Reply Coupons for detailed information.

SOLAR
LCD
CHRONOGRAPH

6 digit, 11
functions.

Hours, mins., secs.
day,

date, day of week
1/100th, 1/10th
secs

Split and lap modes.
Back-light, auto
calendar.

Stainless steel
bracelet

and back
Adjustable bracelet.

Ohio Scientifics

12-month guarantee

ONLY

£13.95 (nc. vat Pap) .
At last .

. = Full feat
it's here!

— full details
on request

£263 -+ var

SOFTY

Uses the

LCD ALARM

24-hr. alarm
Hours, mins., secs.
date. month
back-tight, auto
calendar
Adjustablie stainless
steel bracelet.

12-month guarantee

* Copies & Burns Eproms

* Develops firmware on TV

* Learning aid — Write Software
and see what the micro does on
screen.

Full details on request

ONLY

£12.95
£139% (inc. VAT &
P&P)

ATARI VIDEO COMPUTER
SYSTEM with COMBAT

full range of cartridges plus more

free colour brochure available

Superboard 11

Standard Features

8K Microsoft BASIC-in-ROM

£79.50

+ VAT (Kit)
DEVELOPMENT AND TRAINING AID

LCD ALARM
CHRONOGRAPH

Ali usual features
Perpetual calendar
day,
date, month and
year
24-hr. alarm with
on/off indication.
1/10 second
chronograph
measunng net,
lap and first and
second place times
Dual time zone
facility
night light
12-month guarantee

ONLY
£22.95 (inc. VAT P&P)

£138.85 + VAT

on the way

Full 8k basic and
4k RAM built &
tested

ultra powerful 6502 microprocessor

ure BASIC runs faster than currently

available personal computers and all 8080-
based business computers
4K static RAM on board expandable to 8K

® Full 53-key keyboard with upper-lower case and
user programmability
Kansas City standard audio cassette interface for
high reliability

SOLAR

LCD ALARM
CHRONOGRAPH
as for VT06 and
with Solar
assisted panel

12-month guarantee

ONLY

£27.95 _
(inc. VAT P&P)

Full details on request — prices included VAT unless stated, cheques or P.0 s of telephone Card No. to

BASINGSTOKE, HANTS RG21 1REA

VIDEOTIME PRODUCTS, 56 aueens rp

. Tel: (0256) 56417 TLX: 858747

MONEY BACK GUARANTEE

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979




HY5

Preamplifier

HY30

15 Watts into 8Q)

HY50

25 Watts into 8Q)

HY120

60 Watts into 8Q)

HY200

120 Watts inte 8Q)

HY400

240 Watts into 4Q)

POWER
SUPPLIES

Roper Close
Canterbury
Kent CT2 7EP

Tel (0227] 54778 Name & Address o

15—240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications All common input functions
{mag Cartridge, tuner, etc.), are catered for internally, the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
merely require £ONNeCting to external potentiometers (not included). The HY5 is compatible with all
I.L.P. power amplitiers and power supplies To ease construction and mounting a P.C connector is
supplied with each pre-amplifier

FEATURES: Complete pre-amplifier in single pack — Multi-function equalization -~ Low noise -— Low
distortion — High overload -— two simply combined for stereo

APPLICATIONS: Hi-Fi -— Mixers -— Disco — Guitar and Organ - Public address
SPECIFICATIONS:

INPUTS Magnetic Pick-up3mV- Ceramic Pick-up 30mV, Tuner 100mV: Microphone: 10mv
Auxiliary 3-100mV; input impedance 4 7k{) at 1kHz.

QUTPUTS Tape 100mV; Main output 500mV R.M.S

ACTIVE TONE CONTROLS Treble * 12dB at 10kHz; Bass * a1t 100Hz

‘DISTORTION- 0.1% at 1kHz; Signal/Noise Ratio 68dB

OVERLOAD- 38dB on Magnetic Pick-up; SUPPLY VOLTAGE * 16.5DV

Price £6.27 + 78p VAT. P&P free.

HY5 mounting board B1 48p + 6p VAT P&P free

The HY30 is an exciting New kit from I.L.P_ it features a virtually indestructible 1.C with short circuit
and thermal protection The kit consists of | C.. heatsink, P.C board, 4 resistors, 6 capacitors
mounting kit, together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit -— Low Distortion -— Short, Open and Thermal Protection - Easy to Build
APPLICATIONS: Updating audio equipment -- Guitar practice amplitier -— Test amplifier -— Audio
oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R.M S into 8(). DISTORTION 0 1% at 15W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz — 3dB

SUPPLY VOLTAGE = 18V

Price £6.27 + 78p VAT. P&P free.

The HY50 leads I.L P 's total integration approach to power amplifier design The amplifier features an
integral heatsink together with the simplicity of no external components. During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Frdelity modules in the World

FEATURES: Low Distortion - Integral Heatsink -— Only five connections -- 7 Amp output transistors
-— No external components

APPLICATIONS: Medium Power Hi-Fi systems —— Low power disco -— Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8) LOAD IMPEDANCE 4-16). DISTORTION 0.04% at 25W at
1kHz

SIGNAL/NOISE RATIO 75dB. FREQUENCY RESPONSE 10Hz-45kHz - 3dB

SUPPLY VOLTAGE = 25V SIZE 105.50 25mm

Price £8.18 + £1.02 VAT. P&P free.

¥
The HY120 is the baby of LL.P ‘s new high power range designed to meet the most exacting
requirements including load line and thermal protection. this amplifier sets a new standard in modular
design

FEATURES: Very low distortion - Integral Heatsink — Load line protection — Thermal protection
Five connections -— No external components.

APPLICATIONS: Hi-F. — High quaiity disco — Public address -~ Monitor amplifier -~ Guitar and
organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into 81) LOAD IMPEDANCE A-16(} DISTORTION 0 04% at 60W at

1 kHz i

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35V

Size 114 x 50 x 85mm
Price £19.01 + £1.52 VAT. P&P free.

The HY200, now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions, such as disco or group while sull retaining ‘true H:-Fi performance

FEATWRES: Thermal shytdown — Very low distortion — Loadtiine protection -— Integral Heawsink
No'i external components

APPLICATIONS: Hi-Fi - Disco Meonitor - Power Slave - Industrial -~ Public address
SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 120W RMS into 81) LOAD tMPEDANCE 4-16:) DISTORTION 0 05% at 100W at
1kHz

SIEQJAL.‘NOISE RATIO 96dB. FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE!
~45V

SIZE 114 x 50 x 85mm .
Price £27.99 + £2.24 VAT. P&P free.

“The HY400Q is I.L.P 's "Big Daddy"" &f the range producing 240W into 4{) it has been designed for®
gh nower disco or public address applicatons 1 the amplitier is to be used at continuous high power®
levels a cooling fan is recommended The amplifier includes all the qualities of the rest of the family to
lead the market as a true high power hi-fidetity power modute
FEATURES: Thermal shutdown — Very low distortion Load line protection No external
components
APPLICATIONS: Public address - Disco -~ Power slave -~ Industrial

SPECIFICATIONS:

OUTPUT POWER. 240W RMS into 41). LOAD IMPEDANCE 4-16). DISTORTION 0 1% at 240W at
1 kHz

SIGNAL/NOISE RATIO 940dB FREQUENCY RESPONSE 10Hz-45kh2 3dB SUPPLY VOLTAGE

45v

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm

Price £38.61 + £3.09 VAT. P&P free.

PSU36 suitable for two HY30's £6.44+ 81p VAT

PSU50 suitable for two HY50's £8.18 + £1.02 VAT

PSU70 suitable for two HY120's £14.58 + £1 17 VAT

PSUBO0 suitable for one HY200£15.19 + £1.21 VAT

PSU 180 suitable for two HY2000's or one HY400 £25.42 + £2 03 VAT

TWO YEARS GUARANTEE ON ALL OF QUR PRODUCTS

{.L.P. Electronics Ltd.
Graham Bell House Please Supply

Total Purchase Price

I Enclose Cheque 01 Postal Orders [J Money Order O
Please debit my Access account [J Barclaycard account O

Account number

Signature




Semiconductor Guides.

1C-lin 1 & E THT 77

Data and comparison table
tor thyristors, tetrodes,
trigger diodes, triacs,
unijunction transistors
(JJTs) and programmable
UJTs (PUTs)

2nd edition, 430 pages
listing 1,440 types and
approx. 250,000 entries
Order No. 20

tSBN 3-88109-009-6

Linear operationat
amplifiers.

Data and comparison table
for integrated op amps and
comparators. 2nd edition,
DIN A6 compact format.
288 pages, types,
functions, applicational
examples, 152 connection
drawings, 48 case
drawings.

Order No. 11

ISBN 3-88109-008-8

—
[T Technical Book Services

P.0. Box 79

Maidenhead, Berks SL6 2EG ORDER FORM

Name
(Print Please)

Address

ALSO AVAILABLE
DTE1 Data book European Tran-
sistors £2.30
DTJ5 Data books, Japanese Tran-
sistors £2.30
OVT  Diode Equivalent Book
£2 30

Diode Data Book £2.30
Digital 1.C. Equivalent Book
£5 50

| Registered office: 21 Mincing Lane, London. EC1 Registered No. 12225

| enclose £ ) for the books as marked X Prices Inc. P&P

~\_ THOMSON-CSF /

Available now-the most economical

VDU board yet using the SFF 96364
SFKEX 6836411

4

One-off price only £69.cur

Don’t let the low price fool you! This is not
a kit, but a fully assembled and tested board.
The Thomson-CSF CRT Processor Chip is
the secret behind it. Character entry and
Cursor control functions are performed
automatically. All normal Cursor commands
as well as more sophisticated functions such
as Erase page, Erase to end of line, etc., can
be executed. Text automatically scrolls
when Cursor reaches bottom of page.
Display format is fixed at 16 lines of 64

‘ characters for optimum efficiency.
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THOMSON-CSF

Thomson-CSF Components and Materials Ltd., Ringway House, Bell Road, Daneshill, Basingstoke RG24 0QG Telephone - 0256 29155

Available from these Thomson-CSF distributors:Barlec Ltd., 219 London Road. East Grinstead. Sussex. {0342 24383). Lock Distribution, Nevilie Street.
Middleton Road. Oldham, Lancs OLY 6LP. (061 652 0431). A. Marshall (London) Ltd., 42 Cricklewood Broadway. Lendon NW2. (01-4520161) Omni Components Ltd.,
59 Vastern Road, Reading. Berks. (0734 594834) Phoenix Electronics (Portsmouth) Lid., 139-141 Havant Road. Drayton. Portsmouth. Hants. (070 18 73441).
Semiconductor Specialists (UK) Ltd., Premier House. Fairfield Road. Yiewsley, West Drayton, Middx (08954 46415) Spenco Electronics (Phoenix) Ltd.. Kelvin Industrial
Estate, East Kilbride. Scotland (035 52 36311) Woolley Components Ltd., Tudor Road. Broadheath, Aitrincham, Cheshire (061 941 1911)
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NEWS

microfile........

After a month off from the mortifying task of writing Microfile, Gary Evans returns to
talk over two stories — one straight applications tale, and a little oddity to astound and

amuse!

WHILE 1'd like to think that the hundreds of PETS, TRS-80s
et al being sold each month are going into the homes of the
likes of us to bring a bit more joy into our lives by thrusting us
into the world of intergalactic warfare it's an educated guess
that this is not so. Most small computers will be expected to
work rather than play for their living.

Special Breed
Now most magazines that carry stories about "‘com-
puting”” things, ourselves included, have described that
special breed of man — is it a bird? Is it a plane — noit'sa
small businessman (whatever happened to the tall
businessman?) who realises the potential of a computer in
his activities AND has the programming skills to write his
own software or to modify a standard package to meet his
exact specification.

if he is unabte to do much because until now there has not
been much activity in the area of software houses to provide
a comprehensive, and cost effective package, it would be
difficult to convince our man that after paying £700 for a
computer he should pay £5000 to get it to do anything.

Do Anthing

You may have gathered that I'm about to brighten up the
gloomy picture painted above. | happened to be at the
premises of a component supplier well known to readers of
ET! when poking my head around a door (nosey if you like
but | prefer to call it a strong journalistic instinct) what
greeted my eyes was a system that would be most people’s
dream.

Now | can never figure out my bank statement and am
continually running out of sugar — what I'm trying to say is
that my knowledge of financial control systems and stock
control techniques, is nit.

To my uneducated eye the package (PET based in-
cidently) was a very impressive beast. As goods were
dispatched, invoices would be prepared and stock ievels
adjusted — that seems good to me. Also provided was a
word processor package which many peopie are starting to
see as an essential part of an organisation with a large
outgoing mail of primarily standard letters.

The guy responsible for this feast was a Mr Grant. | went
to see Mr Grant as soon as | could.

The thing that struck me during the conversation; apart
from a tail — Mr Grant has a dog, was that Mr Grantis a very
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skillful business man. He built up a photographic processing
house from nothing to a very sizeable company when he
went into the laundrette line. Photography to washing.

Well our Mr Grant likes a challenge and he saw that aftera
boom in the 60°s laundrettes were a declining business. A
challenge.

He took over shops in the red and tried to put them in the
black. In nearly all cases he was successful.

He also has a knowledge of programming, machine/
assembly language on an old singer.

He first came across personal computer last November at
a show. He thought not much more of ituntil over dinner one
night a friend in market research described an agency
system he used to process his data — do you like coffee A
etc.

The cost and the frequent delays were lamented by the
friend. A challenge. Mr Grant calmly offered to devise a
package for a total capital outlay of less than about £3000.

He did, his friend is happy and Mr Grant has decided to
offer his services to others.

He is opening a shop which will provide an initial
feasibility study and estimate. Then, if all parties agree,
installation, software modifications and continued support.
if you employ more than about ten and don’t like spending
most nights "'doing the books’’ see Mr Grant.

To end this tale on a cautionary note | have been told of
one MD who was keen on installing a computer and doing
it himself. He was so taken up with programming that he
neglected other affairs. When he had a system he had no
company.

The Odd One

I"d like estimates as to when you the readers think Texas
are to launch their long-awaited smail system. No sign of it at
the WES in America this year. Send me, please, a date and
the odds you feel should be offered. I'll report on your
concensus and if anybody gets it right — you’ll be really
chuffed.

Four In A Row

Oxford won the boat race this year — not much to do with
MPUs this — and the newscaster giving the result, with a
totally straight face, said this is Oxford’s fourth win in a row
— well | suppose they play footbail against each other.

ET
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Put Fluke
fothe Test

A Digital Multimeter on 14 days approval

If you’'ve ever wanted to challenge the claim of a leading instrument postage & packing and despatch the instrument on 14 days
manufacturer then here is your chance. approval. -

Fluke are so confident that you will appreciate the fine qualities of i during the 14 day period you're not completely satisfied with
their multimeters that we would invite you to put them through its performance, return it to us and your money will be refunded.
their paces.

Are you going to put us to the test?
Simply select either the handheld or bench models at the special
low price, complete and clip the coupon. We then pay the VAT,

8010A/8012A
Both models include: 8 3% digit LCD readout i
measurements B 0.1% Accuracy + 1digit B Current rangi
from 200uA to 2A (8012A) or 10A (8010A) B Diode test facility-
W 100uV resolution B 3 conductance ranges for leakage test

B Fully overload and transient protected.

=

L r I 3 1} 1
To: Fluke International Corporation, Colonial Way, Watford, Herts WD2 4TT. B

on parts and labour

FLUKE 8020A HANDYMETER

: B Large easy to read 3% digit LCD display. l |
" B 26 measurement ranges for AC/DC volts, amps, Please send me: — 8020A DMM(s) at £112.00 - 8012A DMM(s) at £199.00
- 8"2"5‘05/ E:/“gcm“d“‘:‘a“ce- ; l _B010ADMM(s)at £153.00 =~ Short Form Catalogue—FREE I
.25% accuracy over 1 year. o A —
B High power and low power ohms capability. I prces arefulynelusiv I
: ;\:Au?;s:::tseg;gg)ogs%? ::Izl? rt::_‘og::ndumance La0ges; l | enclose my cheque/postal order for £ or pleage debit my Access/Barclaycard I
B Protected against transients up to 6KV for 10 usecs. l No l Signature I
l Name {BLOCK LETTERS PLEASE) I
I Address I
Fl l ' K E Fluke International Corporation l l
Colonial Way, Watford, Herts. WD2 4TT I THIS OFFER MUST hciLolse 3ou; ::mevlalalsn 1:": Ar:.hLOV: 2l WEiK: FO: ?ethuvsnv l
i K. . n Irelal ire contas
Telephonel (0923) 40511 Telex: 934583 ggsbagﬁ'ée(:sT‘ggN}I(p lriIgf;&h:gNTS.a:;‘;%(tasv?ssHi:la.rNaoxran.eCou:lynMeim. EISE. *Official company

orders. duly a , will be with cor ponding credit ar it reqs
- ¥ r " ¥ ¥ ¥ _’ I 1 _}. Q]
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TIME CALCULATOR
OFFER  ONLY£16.95

H HANIMEX

LC-778
LCD Calculator

Instruction Book

:
!
!

This, the latest in a long line of our calculator
offers, is rather different from the others. This
all singing and dancing calculator also has day,

count up to nine hours 59 minutes 59.9
seconds in 1/10 second steps.

date, alarm and stopwatch functions!

The date, time and day of the week are
permanently stored and shown on the clear
LCD display. There is also a 24 hour alarm with’
12 hour format. Used as a stop-watch with lap
and split time modes, this little beauty will

Name ... ..
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The eight digit calculator has the usual four
functions plus per cent, three-key memory and
constant.

The Hanimex LC776’s batteries will let you
punch away happily at the keys for a year
continuously.

To: Time Calculator Offer
ETI Magazine
25-27 Oxtord Street
London WIR 1RF

Please find enclosed my payment of £16.95 for a Time Calculator



LIGHTING & AMPLIFIER
MODULES FROM L&B
JUST LOOK AT THESE PRICES!
S T STC U
— LB31000SL —

Sound-light, 3 channel x 1000W. Zero mains
voltage switching, high sensitivity, high input

impedance, excellent separation.

— LB41000LS —

Light sequencer, 4 chan. x 1000W. Suedo-
random, zero switching.

Light dimmer, 3 chan. x 1O00W. Stage lighting
from full off to full on.

Massive audio power at

your fingertips! For use — LB250 —
in many applications.
250W R.M,S. 4Q
— LB25 — T0Hz-20KHz
25W. RMS 4Q T.H.D. 0.3% 110dB
10Hz—50KHz S/N
T.H.D. 0.1% 90dB S/N
o
| £6.70| —LB100 —
S 100w R.M.S. 40
PREAMPLIFIERS 10Hz-25KHz
LBPA1. Stereo disc/ T.H.D. 0.4% 80dB S/N
tape

LBPAZ2. 4 channel gen
purpose mixer

[£1 3.401

LBPA_B. Stereo disco COMPONENTS. POWER SUPPLIES
with mic. RES/CAPS
EMICONDUCTORS LB25ES £8.70
Preamp prices to be S oREns. LB100PS . £10.40
announced Send for list LB250PS £18.00

All above prices include VAT. Please add 50p p/packing. Quantity /trade
discounts, up to 33% available! SAE for further info

45 WORTLEY ROAD, W. CROYDON
L&B ELECTRONICS

Two-speed controls, excellent for stage lighting.

— LB31000LD —

QUESTION?

Is your hobby home computing or electronics?

Do you understand the application of IC's, Transistors,
Diodes, etc?

Have you used or applied analogue or digital techni-
ques?

Are you applying TTL Logic to your home computer?
Are you programming your home computer using
simple software techniques?

e

If the answer is YES to any of these questions then why not
consider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging fram
basic terminals and data processing machines through to

advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their

own level.

We have vacancies over the whole of the U.K. with_the
successful applicants working from home. usually in a

radius of no more than 60-70 miles.

We supply all tools and test equipment, plus a company car

which is available for private use.

If you are interested, then why not contact Mr. C. Marklew
or Mr. D. Simmonds on 0249 813771 to discuss your

own career opportunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

SURREY CRO 3EB. TEL: 01-689 4138

UPER-STRIP

THE UNIVERSAL BREADBOARD

L '
Lektrokit Super Strip $S2

Super Strip accepts a// D/P’s—as many as nine 14-pin at a
time—and/or TO-5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus-bars, each with 25 contact points.
Lektrokit's policy is the right product.
whatever the project. at the nght price
And it's backed by a nationwide network
of retailers
Send for the name of the dealer nearest
you—plus a FREE full-colour catalogue

LEKTROKIT LTD

SUTTONINDUSTRIAL PARK.LONDON ROAD
fARLEY. READING. BERKS RGo6 1AZ°
TEL (0734) 669116 7 TELEX 847687

Order Price

£11.05

Inc VATand R&R

Wirite to:
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LINES FROM OUR VAST STOCKS—IMMEDIATE DELIVERY

All below manufatturers’ prices — all new
stocks. Quantity discounts — export enquiries
invited. Postage & packing 36p per order
CALCULATOR CHIPS General instrument
GIMT4 on anti-static foam 24 pin D.1.L. socket for
use with Bowmar display €1.50 ea. Pack of 26
chips £25. 100 for £80. 500 tor £350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0.2 digits. Common cathoda
with red bezet £1.25 ea 10 lor £10. 100 for £85.
TEXAS 19 gold-plated snap key contact on
gold-plated P.C. board. Size 70x80x2mm 76p ea
ORP12 light dependent resistance (Eq = RPY30)
2 for £1, 10 for £4, 100 for £35,.1.000 for £300.
FAIRCHILD FND100.15" 7 segment display. C
cathode 60p, 10 for £4.50, 100 for £40.

TBA 120A TV ).C amplifier Siemens 75p, 10
for £6, 100 for £50, 1.000 for £350.
BECKMAN 500 kcs Triggerabie clocking
oscillator for use with calculator chips 5v supply
with circurt £1, 10 tor £8, 100 for £65.
BURROUGHS 9 DIGIT Panaplex calcuiator
display 7 segment 0.25" digits. Neon type with
red bezel socket and data. £1.95 ea 10 for £17.
SMITHS INDUSTRIES Audible warning devices
6-12 volts, 2 i 30x10mm lated
50p ea, 10 for £4, 100 for £35. 1.000 for £300.
HONEYWELL PROXIMITY DETECTOR inte-
gra) amplifier Bv 0.C £2.50 ea, 10 for £20.
OSMOR CHANGE OVER REED RELAY 12v
coil 20m/ a operating current 59x17x13mm 75p
ea, 10 for £5, 100 for £45, 1000 for £400.
MARRIOTT TAPE HEADS

Quarter track alt at 50% discount

Expert orgers add 10% ® prices. Paymant by Interuational
Money Orser in Storling
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip — £3.50 &
LP1179 FM front end with AM tuning gang. used
with LP1171 — £3.50 # LP1171 and 79 paw
£5.75, 10 pairs for £50, 100 pairs for £400.
MULLARD LP1157 AM tuner module with data
£2.50 ea, 10 for £20, 100 for £1765.
2N3055A TO3 POWER 80 VOLT VERSION.
10 tor £2.50, 100 for £22.00, 1,000 for £200.
LUSTRAPHONE RiBBON MIKE with pre amp
on chassis 3x2x1in, £1.50, 10 for £12.50.
5 WATT GOULD-ADVANCE AMPLIFIER
{built) 500 MV into 2K input 4-8.ohms with data
£3 ea 11.5x6x3cm Power supply kit £2.50.
AVO-8 METER MOVEMENTS for military
version Precisipn 37.5 micro-amp {508 with
integral shunt} movement £12.50.
MINIATURE MAINS TX 240V primary 12V
100m/amp. Size 60x40x42mm. 95p ea. 10 for
£8, 100 tor £65.
CA3085 RCA POSITIVE VARIABLE
VOLTAGE REGULATOR. 5V 100m/a variable
1 8-24V 55p ea, 10-for £5, 100 for £35, 1.000
tor £300.
PHOTO CONDUCTIVE CELL £1.25 High
power cds cell 600 mw for conurol circuits
Resistance 800 ohm to 4K. Max vohis 240. Size
Y Zix%in. 10 for £11, 100 for £100.
DYNAMIC MICROPHONE. Low imp Foster
«in round, £1.45, 10 for £12.50, 100 for £110.
UHF TUNER BY GEC. 38mc/ s with slow mation
wning. Size 5x3x2in. £3 ea. 10 or £25, 100 for
£220, 500 for £1,000.

e R oL 101 RerA100 TWO GANG MINIATURE VARICAP TUNER
eapog £26.00  £200.00 500pf with tuning knob size 3x1%:x1%in £1.25
B e 2. 10 for £10, 100 for £85.
€4.00 £35.00 £250.00 TRANSISTORS BY MULLARD, TEXAS,
XES1! Ecase  £1.25  £11.00  £100.00 Quantity prices

MOLLARD AD161—AD 162 Matched pairs

! L = Price ea per 10 100 500 1,000
Pair 10 pairs 100 pairs 500 palrs  act28 0230 0200 0180 0.150
£1.00 £8.00 £70.00 £300.00 Ap149 0760 0.650 0.550 0 490
Cartons of 600 pairs £350 Ex-stock 8C107 0100 0085 0075 0085

RADIATION DETECTORS Quariz Fibre BC109 0110 0095 0080 0.070
Dosimeters. Pen type with clip with lens and scale  BC114 0.080 0.065 0050 0 040
0-50R Orniginally over £5 QUR PRICE 95p BC132 0.080 0.065 0.050 0.040
EACM. 10 for €8. 10 for £60. 1,000 for £600. BC1563 0.085 0070 0.055 0.045
CLOCKING OSCILLATOR (Pye-Dynamics) BC172 0075 0060 0.050 0.040
thick film 1 mHZ supply 5v 19x25x6mm 85p, 10 BCI73 0.075 0060 0050 0.040
fur £7, 100 for £60. B8C205 0070 0055 0040 0.035
TV TUNERS by Mullard. U.H.F 38 mcs size  BF181 0.240  0.200 0.185 0.160
3%x2%x1% £2.50 ea, 10 tor £20, 100 for BFY50 0.180 0.160 0.140 0.125
£175, 500 for £750, 1.000 for £1,250. BFYS1 0180 0160 0.140 0125
TV SOUND TUNER KIT. Through your F M BFYB4 0.220 0195 0175 0150
tuner Kit of parts with instructons £5.50. BFYS0 0750 0.680 0.630 0 550
Ready-bult 1ested, £7.00. B8U205 1.000 0.900 0.800 0.750
JOYSTICK CONTROLS. (/deal lor TV Games ~ BU208 1250 1100 1 000 0 950
model control) sturdily constructed compact  LM311H 0700 0600 0 550 0.500

gving full 360 movement and control Each unit
fitled 4-oft 100K linear, controls Pair £4.00.

LOW PRICES EX-STOCK

‘TBA6258X5 0 680 600 0 550 0 500

] All mall to:
ENR Henry's Radio
404 Edgware Rd
Phone (01) 723 1008 London W2 i
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‘Hobby

Electronics

CB

3.6

Open almost any American magazine and you'll

see adverts for Citizen's Band (CB) transceivers.
Although we don’t have CB in Britain (yet) we
though you’d like to know more about it. In the
States it has a language all its own, but if you
.want it in plain English, look out for CB next
month.

Drill Speed Controller

DRILL SPEED
CONTROL

This unit regulates the speed of your trusty
single-speed machine for those jobs. like
masonry, when it's simply too fast.

Meters and Multimeters

We published an introduction to test gear in the
March issue. Next month Ray Marston explores
the subject of meters and multimeters. He
explains what is important in the spec., how
they work and looks at the circuit of a current
(no pun intended) design.

Into Electronics

We conclude this very popular series with
goggle boxes, fighter finders and number
crunchers. lan Sinclair goes into TV, radar and
computers.

GSR Monitor

HE GSR

monitor

‘ - sensitivity

o

When you're under stress you sweat. When you
sweat your skin resistance changes. Our GSR
Monitor shows you and everyone else) how
you're feeling. Build it for fun or for more
serious biofeedback experiments.

Yo,
%

Kit Review

——
e g
. MW - - - .
T L
e o 3
Bio Acti

~~~MYEE¥J_@Q§I&0?

» s

Would you like to hear your plants sing? Yes,
sing. This kit combines a biological amplifier, to
give more oomph to natural potentials pro-
duced by the plant, and a music synthesizer,
controlled by the boosted plant power.

Envelope Generator

Built around the Motorola MC3340P attenua-
tor chip, this unit gives you full Attack. Decay.
Sustain and Release (ADSR) control.

Display Techniques

In this article Tim Orr looks at a variety of
displays, including the familiar LED and LCD
types. ‘He explains how they work and what
they re used for.

The June issue will be on sale on May 11th

The it'ems mentioned here are those planned but circumstances may affect the actual contents.

t
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(@ . TeELEtEEIEoNS (G
herry Lane elephone:

Bristol BS1 3NG 0272421196
Official orders welcomed. Gvt / Educational Depts. etc

= -

ME1 — ME22

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out

ref. cat. F.S.D.

ME29 MU 50 0- 50 UA £3.80 each + 8%
ME30 MU100 | 0-100UA P&P 25p
ME31 MU 1 0-1MA 10 Plus
ME32 MUVU VU’ 10% discount

Dims:- 60 x 47 x 33mm. Require 38mm dia. cut-out

ME1 721 0-50UA

ME2 T22 0-10Q UA

ME3 T23 0-500 UA

ME4 T24 0-1MA

MES T25 0-5MA

ME6 T26 0- 10 MA

ME7 T27 0- 50 MA

MES T28 0- 100 MA

ME9 729 0- 500 MA £6.10 each + 8%
ME10 T30 0-1AMP P&P 25p
ME10A | T31 0-2 AMP 10 Plus
ME10B | T32 0 - 25 Volts 10% discount
ME11 T33 0- 50v AC

ME12 T34 0-300v AC

ME13 T35 s

ME14 T36 vy

ME15 T40 50-0- 50 UA

ME16 T41 100-0- 100 UA

ME17 T42 500 - 0 - 500 UA

ME17A | T43 0-30vDC

!

Redundant
est

Equipment?

Why not turn it into capital?

We Urgently Require

Oscilloscopes, spectrum analysers,
DVM'’s, signal generators, power
supplies. In fact we are interested
in buying all types of electronic test
equipment, give us a ring and we
will give you a price.

Call David Kennedy or
Kathy Goodman

Carston Electronics Limited
01-267 4257

Carston Electronics Limited
Shirley House, 27 Camden Road
London NW19NR. Telex 23920.

Dims:- 110 x 82 x 35mm. Require 58mm dia. cut-out :
DUAL VOLTAGE TRAN
ME18 043 0-30 UA £6.00 each + 8% FORMERS
ME19 045 0-50 UA P&P 25 i 4
ME20 0410 0-100 UA p Primary 220-240W 50Hz
10 Plus alternative secondary voltage
ME21 0420 0-200 UA 10% di - -
ME22 0450 0- 500 UA 6 discount and current available by series
b= g = | or parallel connection
P ] [
llluminating kit for meters ME1 — ME22 only OGFED6 | B+6 OSasach | 158 | Su |[TZEZs | 24428 | 0zkeach | 210 | G
r T — 08FE06 | 646 0.6A each 190 | S0p |} 20FE24 | 24424 | 0.4A each 274 10p
| ME28 ’ 1K2 — = 70p + VAT 12FE06 | 646 Weach | 210 | B0p || S0FE24 | 24424 | 08Amch 325 | 10p
| AF06 | 646 1.6A each 274 | 10p 60FE24 | 24+24 1.2A sach 388 | 8%
= ﬁ?& | 646 3A sach gg g g‘l)HFEZA 24+24 1.54 sach 472 1.00
dharch | 3 28 | 28428 | Q75Aeach | 325 | 7
06FEDY | 949 D3Aeach | 1.58 | S0p || corE28 | 28428 | LA wch 3.98 ss[;
0BFEDY | 949 0.5A sach \ 190 | 50p || soFezs | 28428 | 1.4heach 472 | 100
12FE09 | 949 0.75A sach 210 | 60p 20FE30 0+ 0.354 each 214 T0p
2FED9 | 949 Weach | 274 | T0p || 50FE30 | 30+30 | 0.75Aesch | 325 | 70p
S0FE09 | 949 25heach | 325 | 70p || GOFEX0 | 30+30 | D1Asach 3% | 85
%FE[UB 9+9 uzg: each ?gg g’ BOFEX | 30+30 | 1.2Aeach an | 1w
12 12412 .25A sach I v ———
OREIZ | 12412 | Oakeacn | 1o | S0p || Muti-Ton Range. Voltzge
| 13%2 | DSheacn | zio | 6lp || Avaiabe3 4588910 12.15.18.
FE12 | 12412 l 08A sach | 274 ;g: . 12412 G 501501215
SOFE12 12+12 2h gach 328 0FE0 24+30 A 155 70-
BOFETZ | 12412 25k each | 398 | 8% %
BOFE1Z | 12412 Meh | an | o [jOES | w0 | A LR
06FELS 15415 0.2A sach 158 | S0p Centre Tap Secondary
DSFEIS | 15415 | 0.25Aeach | 190 | 500 ||
12/E15 | 15415 04Aeach | 210 | 60p (| FEOG 506 1A each 210 | 60p
. 20FE15 | 15415 D6Aeach | 274 ;g :Elllg 13332 ll: uc: ﬂﬁ ;3:
. i A SOFEIS | 15415 16 each | 325 : eac
Dims:- 52 x 52 x 33mm. Require 45mm dia. cut-out Er i | e | aas | mp [[FS | 15005 | e | 325 |
ref cat FSD BOFE 5 3heach | 472 | 100 || FE20 20020 | TAeach a5 | Tp
i 2ol e OGFE20 | 20420 | O0.15Aeach | 158 | 50p || BOFES2 | 26026 | [lAsach 398 | 1.00
1 12E20 | 20420 | 025Aesch | 210 | 60p || BOFEZB | 28020 | lAcach 398 | 100
ME23 | MSSO | 0-80UA | E3.80cach + 8% w0 | 24 | iskma | 2 ‘ T (|t | 0w | M | 3% | 10
+ 12heach | 325 | 70 s . 5
ME34 MS100 0-100 UA P&P 25p onee0 | 2047 | USkosch | 398 | gy || 100FEB0 | 030 | ZAeach 515 | 115
ME35 MS1 0-1MA 10 Plus BOFEZ0 | 20420 | 25Aeach | 472 | 1o0 (| OOFESS | 35036 | 2Aeach 515 | 115
ME36 MSVU VU 10% discount ) ;
! 4812 | 0612 @ 325 | Ty
BBFEI2 g&lz ) l 400 | 85p
A n n BARCLAYCARD T0FE12 612 6 ] 510 | 1.00 - i
M..__.L\\. S N sco 1 o | TRADE EN-
[Sasd FLADAR ELECTRIC QUIRIES | Payment terms
¥ pisTriBuTorR | | |mers e e
_ON- PLEASE ENQ
@ Piease add 12'2% VAT Remainder 8% VAT ‘E%ESSE-;CLIFF QN EEA ‘ FOR OTlll"ll:: [Fleaselddion
Large selection of aiuminium boxes & Instrument Cases TYPES 's"l': a':.r
Phone in your Access or Barclaycard order Catalogue 25p post patd Tel No 0702-613314 | NOT SHOWN post & packing

FLADAR
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Porch Light Controller
R. Johnson

This circuit controls a light bulb, so
that its brightness is approximately
inversely proportional to the surroun-
ding lighting conditions. This may be
useful for a porch light, which would
begin to switch on at dusk, reaching
full brightness late in the evening. In

| e s

P1-6

Readers’ Circuits

the morning it would switch off again.

The dimmer consists of Q1, TH1
and their associated components. Q2
provides synchronisation pulses. RV 1
effectively alters the time of day at
which the light switches on and RV2
alters the maximum brightness of the
bulb.

2208

The LDR is connected to a dif-
ferential amplifier whose output vol-
tage rises when the resistance of the
LDR is above about 600 kilohms
{corresponding to dusk) and reaches a
maximum when the resistance is
about six megohms (corresponding to
complete darkness).

k0

4k7
10k

a1

NOTE:

Q118 BCY71

Q2 1S BC107

TH11S BRY39

D1-8 ARE 1N4002

T11S 240/12—0-12

1.11S 30 TURNS 26swg ON 1" PIECE OF FERRITE

220R

I 4

220R

100a

—{—

L2 1S 16 TURNS 38swg ON 1°PIECE OF FERRITE _” 100n
—— S
Variable Notch Filter
P ————0
P. McChesney Vour
. . . . . NOTCH
In electronic music circuits there is DERIH
need for an all-pass notch filter Ao VY DAY e
ossessin a movable notch
p 9 e AAMA—— e AAAA— AAAA-

frequency. The circuit shown is cap-
able of moving the reject frequency
over a 10 kHz range throughout the
full range of audio frequencies, the
position of the notch being dependent
on the voltage applied to the control
input.

{C1 and IC2 are both all-pass filters
possessing a flat frequency response
well beyond the audio range, but
having a phase difference between
input and output signals of 0.5/CR.
This phase difference becomes 180
degrees, so that if the output and
input are mixed, signal cancellation
occurs i.e. the circuit is now working

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer

22k

Vin

22
o [TRE 4I.C1 g 150
i ——

22k 22k

47 CONTROL

as an all-pass notch filter, letting
through all frequencies except at
0.5/CR.

The two transistor networks Q1, 2

queries on these items.
ETl is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably

be typed. Circuits must not be subject to copyright. Items for consideration should be sent

and Q3, 4 act as voltage controlled
resistors which allow the notch
frequency to be moved when the
control voltage is changed.
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to ET TECH-TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1RF.




otail sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01 452 0161/2 also 325 Edgware Road, W2. Tel: 01-723 4242,
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133 and Bristol: 108A Stokes Croft, Bristol. Tel: 0272 654201.

Largest range of quality components in the U K. — over 8,000 types stocked
’ Head office and mail order to DEPT ETI
A. Marshall (London) Ltd.
Kingsgate House, Kingsgate Place, London NW6 4TA
Tel: 01-624 0805 Telex 21492
R

POLYESTER CAPACITORS (fullrange CAPACITORS — TANTALUM BEAD QUARTZ CRYSTALS
in cat.) — D IBK/Macy  FaSyle  Price
= Price | 100 k2 KV, s —
o i 250v — 100mm 100V — 100mm ;If W | ew I ™ | v,
SLC R e e om0 -
4 .015 0.07 .68 0.3% a2 £n1?

022 0.0 1.00 0.41 (%] £0.17
033 0.10 a7 €017
047 010 400V — T7mm | 068 £0.17

b d 5 1 €0.17

Sachets

: W
d . 8/ 015
0015 008 100v — 7 s =i S emas
0022 oo o os 400V — 100mm | 10 fa17 £0.21 £0.23 “ WAL 2% O fare
0033 0.08 22 o1 022 £0.07 | B £0.21 @821 £0.23 .23 £0.35 100 Mz W25/ 1388
033 0.10 27 023 033 €007 | 2 a2 023 £0.35 —
047 010 33 0.23 047 €0.08 f; renull B 023 s NATIONAL VOLTAGE
068 o1 39 0.30  Also available 100V | g co1s : REGULATORS
[ 7 030 3nd 400V 15mmend | oo 029 068 S¥ POSITIVE Price | 129 POSITIVE Price
15 0.16 56 0.36 22 5mm on selected :
e ol 23 o128 | 225 150 fan 10004 5 085 100mA 5 £0.30
u P £1.18 ;g]l:: Trggnm:u 100mA a2 0.85
30 £1.10 8.5 S00mA 0202 €0.56
PUNCHES from Q-Max | an £1.10 i LN " 0220 £0.88
—_— . A 3 €156
@ ) 1} W £158 12Y MEGATIVE
£asiest and quickest way of punching hsles in
e oy | pocom CMOS (see catalogue for full range) ® oo ™ 5P S00mA 0202 €115
Specially desigaed is aliew for 1 continuous ACITSH  £0.98 | MCOOIM €054 | TACOMN  £1.4) ) (DAGSGE S00mA o }A* POSTIVE 020 £1.86
e wad Gaiog pamchisg, A victwoly burs | TACIZZN €101 | AN 034 | JACUIS  £L11 | DA 7 RemS o =n A
e S troe hale is praduces. No [agged sdges. MCIEN  E101 | Mcwm  c7am | TACOIM €105 | COASD? i m“'-l‘ oa Ty oS
PUNCHES XEYS JACIGH €104 | TACO0BN  ERS4 | KUZN L3908 | CDSIG 897 0.
WKEYT) €135 KEY T 018 TAC0N 78 | TACOOTN NS4 | TACRN  £374 | CDASI [sve cataingee far ll rasnge)
WPEYA] £1.52 TMCZN  €1.96 | 74C008N  ED@S | SIS £5.22 | (D4SI2 le
:%“‘1 E”: KEYA £0.20 333‘. E:{; ;m ag ;m :g %:; TTL (see catalogue for full range)
i 3 . : SNIANOSH 0.0 | TALSTSN .58 | TALSIOSH Q7D | SNTASOW O.77
i = e e R ooy o i SUTAION 0.55 | TASTOk 042 | TASION 080 | SNTSSTK 077
LINEAR (See catalogue for full range) — ; - . :;w :: ;:gg"u :: ;‘Még:: :: i:;umlm ::
CANO0 £330 | CAMSE €110 | TMSI) €245 | TDAINS  £358 1979 CATALOGUE SHTAHZIN 55 | TALSESN 095 | 7AS240M 150 | SN74s20M QTP
CAND} £4.25 | CASDSS £2.10 | TBASM £208 | TDAIBZ  £7.50 SNTAHION 0.55 | TALSSGN 0.44 | 7405241N 1.50 | Sa74s4lm 0.7
CA3M2 £3.30 | (AX6D £250 | TBASMD)  £270 | TDAI024  £1.24 48 page catalogue — new enlarged micro section — SHTSHADN 0.55 | 74LS90N 0.84 | jaLs242n 125 ) SWIASGAM  0.TT
(A0S 4SO | CASOR  £37S | TBASSD  £3.00 | TDAIOM  EATS largest range of quality components from franchised SATMHSIN 0.55 | TALSOIN 1.20 | TAS24W 125 | SNTASESN 077
CA00]  £4.05 | CAMOBE  E.10 | TOASSO0 €300 | TOAZIZOAD €458 supphers available in UK. All VAT inclusive prices. Over SATHSIN .55 | TALSSZN 070 | J4S24aN 150 | SNTASTIZW 17O
CASDOB  £2.55 | CAG5  £1.)0 | TBASGDC  £2.95 | TDAZSZ €350 8.000 line items plus lots more 50p post pald or 40p to SNTAHSAN 055 | T4LSG3N 064 | Jais2aok 165 | SH7ASII4N 1.TO
C3012 6165 | CAXSS  £3.00 | TMASGO) €300 | A2530  £2.90 callers at any of our four branches SATAHSEN .55 | TALSISAN 0.90 | Tas24TN 1.09| SNTASIAN .77
G013 C1.85 | CAOT  f1.sq | TBASTD €210 | TOAZSA0 €384 - SATAHBON 0.55 | TALSSGN 1.35 | Jas2am 1.09| SNT4SISTH 295
CA30I4 2 | G371 €198 | TMS7Q £220 | TDAZS41 £330 | *MAIL ORDER # SHTAHGZM 055 | TALSIOTN 0.42 | 745249 1.08 | SNTASISBN 2.70
G308 7S | CAT2  cie0 | TBAGMID  £30 | TOASB)  £3.40 | Please add 40p for p/p toall orders SHTADON 0.55 | J4LSIDON 0.42 | 7aiszsin 1.00| SNTASI09N 1.81
CN184  €hio | X5 170 | TSl £29 | TAZT 345 ) Telephone orders SNTAUIZN 0.55 | TALSIIZN 0.42 | 745253 1.00| SN7ASZ00N 350
CA0ZD £2.2 | (AX76 £212 | TMET £320 | DA E2BS N i cards £10.00 minimum < mh Ao SHTALOAN 0.60 | 7ALS1IIN Q.42 | 74182578 1.00| SN7a3201N 371
CAZW  £250 | CAXSD €085 | TBATOD  £220 | TDAZS9  £3.70 SNIALATN 318 | TALSIIAN 042 | 7457580 1.0D| SNT4SZB2X 12.50
umzzm g:: mm 2l nmAan 5: mmmzmm g:: : ) a7 0% ;u:gn 062 | 7us750n 1.55| Swusza 295
. SNTALGGN 262 | MSIZIN 083 260 325| sl
QX7 £220 | CANSS €187 | TBATEM €175 | TBAZBIIA €198 NEW TELETEXT CHIPS SNTALS3N 238 | TALSIZAN 1.70 e aM sm‘ggg ﬂ?
CAMZ6 070 | CATME  £290 | TBASOD  £1.30 | TDAZSOD  £270 F M 5 . T4L500M 026 | T4LS125M 0.50 | 74152730 1.30 | SN74S3ON 5.08
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“‘v\p/\/\h ‘!' | Readers’ Circuits

EF—O0 +5-18v
100mA

Battery Charge/Discharge
Indicator

3 GREEN
"~ Chance

A. A, C. Mclnnes

YELLOW
NOMINAL

This circuit is intended to monitor car "2
battery voltage. It differs from other
circutts in that it provides indication of
the nominal supply voltage as well as
low or high voltage. This makes it
particularly useful for indicating de-
viation of the supply voltage from the
nominal.

~=3—0 +5-16V

Three LEDs are used — red, yellow ’ =
and green. Yellow indicates the % 1

RED
X piscHARGE

K5

—0-

nominal voltage and red and green > gnsen

indicate low and high values respec-

tively. RV1 and RV2 adjust the point s

at which the red/yellow and yellow / m N

green LEDs are on or off. Therefore, a

wide supply voltage may be moni- o

tored.
The prototype has been installed in Nk = (B

a car and set so that the red LED 2 AR ,;’f

comes on at 11V.7 and the green 3 s

LED at 12V.8. The yellow LED is on

between these values.

RED
i N GiscHance

— 0~

Crosshatch Generator Update Simple Logic Probe

D. M. Lauder B.Sc. David Boreham

CLIP TO
i€ 5V

Re the ETI Crosshatch Generator — it 4.
is rather difficult to make a 555 timer
work at 249.6 kHz. The author tried 270m
three different devices, but none
could quite manage it, even with the o8
timing capacitor reduced to 100 p.
Reducing R1 to 220 ohms helped,

but greatly increased the power con- =
sumption. The final solution was to oROBE

connect a 1N4148 diode between . AAAA
pins 3 and 7, with the cathode con- e
nected to pin 7. This turns the dis-
charge transistor off more quickly by J| This simple piece of test equipment on, lighting D2. In the case of a
pulling it up with the output. Itis then || can be built using widely available damaged IC there may be no connec-
necessary to increase the timing || components for little more than £1. tion to the pin. If this is so, both D1
capacitor to 270 p, as the internal and D2 will light together.
propagation delays of the 555 have If the probe is connected to an IC The author used a BC1 78A and
been reduced. pin which is at logic 0, Q1 will be BC108 for Q1 and Q2 respectively,
turned on, lighting D1. If, however, but any NPN or PNP transistors will
the pin is at logic 1, Q2 will be turned  do. Similarly, D1, 2 can be any LEDs.

LED2
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From Science of Cambridge: the new MK 14.
Simplest,most advanced,most flexible
microcomputer -in kit form.

8-digit, 7-segment
LED display

MK 14 including
optional RAM1/0
and Extra RAM.

The MK 1415 a complete microcomputer with 2
kevboard,a display, 8 x 512-byte pre-
programmed PROMs, and a 256-byte RAM
programmable through the keyboard.

As such the MK 14 can handle dozens of
user-written programs through the hexadecimal
kevboard.

Yet in kit form, the MK 14 costs only £39.95
(+£3.20 VAT, and p&p 1.

More memory —and peripherals!

Optional extras include:

1. Extra RAM -256 bytes.

2.16-line RAM I/0) device (allowed for on the

PCB giving further 128 bytes of RAM.

Low-cost cassette interface module - which

means you canuse ordinary thpe cassettes/

recorder for storage of data and programs.

. Revised monitor, to get the most from the
cassette interface module. It consists of 2
replacement PROMs, pre-programmed with
sub-routines for the interface, offset
calculations and single step, and single-
operation data entry. .

. PROM programmer and blank PROMs to set
up vour own pre-programmed dedicated
applications.

All are available now to owners of MK 14,

w

o

wn

A valuable tool —and a training aid

Asacomputer. it handles operations of all
types -from complex games to digital alarm
clock functioning, from basic maths to a pulse
delay chain. Programs are in the Manual,
together with instructions for creating your own
genuinely valuable programs. And. of course,
its a superb education and training aid -
providing an ideal introduction to computer
technology.

4.43MHzcrystal

PROM-512 bytes
RAM-256bytes _

ExtraRAM
(optional)

Edge connector for
external keyboard with
up to 32 keys

SPECIFICATIONS

eoHexadecimal keyboard ® 8-digit, 7-segment
LED display® 8 x 512 PROM, containing
monitor program and interface instructions
0256 bytes of RAM ® 4 MHz crystal® 5V
regulator ® Single 8 Vpower supply® Space
available for extra 256-byte RAM and 16 port
/0O ® Edge connector access to all data lines
and 17O ports N

Free Manual

Every MK 14 kit includes a Manual which deals
with procedures from soldering techniquesto
interfacing with complex external equipment.
Itincludes 20 sample programs including math
routines (square root, etc), digital alarm clock,
single-step, music box, mastermind and moon
landing games, self-replication, general
purpose sequencing, etc.

Display and keyboard
interface circuitry.

5V regulator

Power railsand
input/output edge connector

RAM /O device
(optional)

PROM -
512 bytes

RAM-256 bytes

ExtraRAM
(optional)

Designed for fast, easy assembly

The MK 14 can be assembled by anyone with a
fine-tip soldering iron and a few hours’spare
time, using the illustrated step-by-step
instructions provided.

How to get your MK 14

Getting your MK 14 kit is easy. Just fill in the
coupon below, and postit to us today, with a
cheque or PO made payable to Science of
Cambridge. And, of course, it comes to you with
acomprehensive guarantee. If for any reason,
you're not completely satisfied with your MK 14,
return it to us within 14 days for a full cash
refund.

Science of Cambridge Ltd,
6 Kings Parade, Cambridge, Cambs., CB21SN.
Telephone: Cambridge (0223) 31 1488

|—-To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN,

Please send me the following, plus details of other peripherals:
[CJ MK 14 Standard Microcomputer Kit # £43.55 (inc 40p p&p.)

[JExtra RAM « £3.88 (inc p&p.)
JRAM Odevice « £8.42 (incp&p.)

I enclose cheque/money order/PO for £

Address (pleasepriny_______

l Name

(indicate total amount.

Science of |
Cambridge |

l Allow 21 days for deliven
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FAA b

One of the problems with using power
supplies based on IC voltage regula-
tors is the chance that the common
{case) connection could come off,
allowing the output to rise to the full
input voltage. If the regulator was
driving TTL there could be disastrous
consequences.

'U"LFU@'\/

Fail-safe For IC Voltage Regulators

Readers’ Circuits

Andrew Bain

By using the regulator as shown
and taking the output from another
connection to the metal case, the
output will drop to zero if a lead be-
comes disconnected.

An LED can be connected as
shown, if required, to provide an in-
dication of a fault.

REGULATOR

O—— NN out H
Vin [ Vout
ov oV
o= 0

NORMAL CONFIGURATION

VOLTAGE
REG

——— — = —

High Quality Tone Control
P. Mills

When designing a high quality pre-
amp, the author was faced with the
problem of designing a suitable tone
control stage. Op amps such as the
741 are commonly used, but in
general have a poor slew rate, fairly
high distortion and high noise when
used in this application.

The circuit shown is based on an
inverting op amp using discrete tran-
sistors to overcome the above pro-
blems. The output stage is driven by a
constant current source, biased by a
green LED to provide temperature
compensation.

With the controls flat the unit pro-
vides unity gain, so the stage can be
switched in or out.

ln 88k

f,i Gotn 100n
LEDY
15K GREEN

-
Fewr
33 2k 33
fin
TREBLE

INPUT

The design is suitable for inputs
between 100 mV and 1VO. and pro-
vides a good overload margin at low
distortion for the accurate reproduc-

8C212
l [
580k
1201
1000 T .
] I + QUTPUT
3x9
8C109
ax?
O 2V
ool

5

tion of transients. The usual screening
precautions against hum should be
carried out.

Car Lamp Failure Warning
A. Taylor

Many lamp failure warning circuits
indicate only when both bulbs are
working or only when the lamps are
on. The circuit shown solves this and
has the added effect of not dimming
the lamps as some failure circuits do.

A suitable gauge enamelled copper
wire is wound around an SPDT reed
switch until a certain number of turns
is found that will only open the con--
| tacts when both lamps are working. If
either or both of the lamps should fail,
the contacts remain closed and the
thyristor is triggered, illuminating the
lamp failure indicator until the ignition
switch is turned off or the circuit is
reset.

BRAKE
SWITCH

TO IGNITION
SWITCH + 12v

~ -

SPOT REED
Swi

PUSH TO
BREAK
RESET

24 swg
WIRE OR
SIMILAR

THYRISTOR = 4A 100V
OR SIMILAR
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The exciting new

TRITON
Personal Computer

Basic in Rom: a powerful 2k Tiny basic
resident on board, makes Triton unique,
easy to use and versatile.

Graphics: 64 Graphic characters as well
as full alpha numerics.

Single Board: Holds up to 8k of
memory, 4k RAM and 4k Rom, supplied
with 3k ROM and 2k RAM.

Comes complete with keyboard, case,
full power supply, quality through hole
plated PCB, full (118 page) instruction
manual. A powerful 1k monitor & 2k tiny
basic in Eprom. All IC sockets.

All components can be bought
separately, so you can start construction
on a low budget. Full details of prices
and discounts are shown in our new
1979 catalogue.

EXPANSION BOARDS
Mother Board: 8 slot.

A new 8 slot Triton motherboard is now
available based on Eurobus, it allows
easy expansion & has its own meaty
power supply.

8k Static Ram

Eurocard size (160 x 100mm) 8k Static

Memory Mapping: 2 mode VDU, 1/0 i Tri Ki
: RAM fully buffered, on board regulation non it ...l £286

o IO mapped for animated & decoding. Uses 4k (1k x 4) Static Motherboard Kit .......... £50
graphies. RAMS. Just plugs into motherboard for ~ 8k RAM CardKit ......... £97
8k EROM CardKit ........ £97

Cassette Interface: crystal controlled
modem tape | /O with auto start/stop +
“"named’’ file search.

UHF TV Interface: On board uhf

memory expansion.

8k Eprom Board

Designed to take 8 x 2708 Eproms on
the Triton bus. Don't forget our pro-

Full details in Catalogue 30p+ SAE

modulator, plugs into TV aerial socket. grammlng service, on Data I/D System

VOI.T REGS lmx 4060 LMSS5N k.
NEW LOW PRICES s s omoE o= 3
lZIB z_m mz .90 ZlS?K 3.05 4118 .. LM709CK k14
hom Mo. Price  liem No.  Price liem Mo.  Price 8224 200 815 90 3276K 2. LM709CK k]
SNTALSOON .18 SN7AISSAN 21 sumsmn sumsmm m SN74LS325N  2.55 8226 2.20 7824 90 3MHZ 305 EPROMS INTZ3CH 5
SNTALSDIN .18 SN7ALSSSH 21 SN7ALSIZON 1s SN4LS196N 120 SN74LSIZBN 255 8228 420 7805K 150  4MHz 210 172 600 |M123CN L]
SNT4LSOZN .20 SNTALSBIN 150 SN74ISI45N 120 SNTALSIOTN 120 SN74LS327N 258 8238 420 812K 150 443M 1.00 520K 800 |w33tN 1.3
SNPALSO3N .98 SNPALSTIN .35  SNT4LSI4BN 175 SNTALSZ2IN 125 SNTALSIS2N 135 8245 1noe  T8IK 150  SMKZ 270 2108 900 N 130
SNTALSOAN 20 SN7ALSTAN 40 SNTALSISIN 8BS SNTALS240M 220  SK74LS3EIN 150 8246 1100 824K 1.50 GMHZ 270 -1 3000 (k14 33
SNTALSOSN .26 SNTALSTSN .46 SHTLSIS3N 60  SNTALSZ4IN 1.9  SN'4'+iS365N .88 8251 5.00 7905 1.10 TMHZ 2.70 ROMS IMTAICN8 25
SNT4LSOBN 20 SNTALSTGN .35  SNTALSISAN 1.60  SNT4LS242N 1.90  SNT4LS3BEN 63 8253 11.00 1812 1.10 7.168M 2.50 145287 370 MO 79
SNASLOON 22 SNTALSTEN 35 SNTALSISSN 125  SNT4LS243N 185  SNTALSIEIN 6% 5.00 1915 1.10 MKz 270 »  iapg HatH 118
SWALSION 10 SWTLSEIAN 105 SNTALSISEN 125 SNTALS2AN 2110 SWTASIBN 88 8257 1o 19 1o oM 270 TS ! (NT480N8 43
SNTALSTIN 26 SNTALSBSN 110 SNTALSISTN B0 SN74LS245N 280  SN74LS3T3N 1.75 8259 1250 905K 180 10,18 2.70 14510 880 |wr48CH 48
SNT4LSIZN 25 SN7ALSBEN .40 SN7ALSISON 99 SNTALS24TN 125 SW74LSITAN 1.70 8292 18.00 912K 1.50 18M 250 145473 1248 migssu ki
SNTALSISN 55 SN741S00N 85 SN7ALSISON 115 SNT4LS24BN 1.5  SNTALSITSN 72 8820° as0  1915K 150 40M 290 USA4 1248 | migsens A8
SNPALSIN 89 SNTALSOIN 93 SNTALSIGIN 1.5 SNT4LS240N 1.30  SNTALSITIN 175 58218 as0  T9nK 180 /0 LM14880 5
SNTALSISN 25 SN7ALSOZN .90 SN74LSIGZN 1.5 SWTALSZSIN 1.45  SNTALSITEN 132 BB50P 460 RAMS 7513 750 Mg 85
SN7ALS20M 20 S7ALSO3BN 85 SN74LSI63N 90  SNTALSZEIN 125  SNTALSITON 140 55  DILSOCKETS 2ipi 232 e384 joas Mg 125
SNTALS2IN .26 SNP4LSG5AN 120 SN74LSIGAN 950 SNTALSZETN 1.40  SN74LS3BIN 368 A52376 1150 301l a4 2024 129 Tl 1950 LWudgsK14 99
SNALSZZN 26 SNTALSOGN  0.75  SNTALSIGSN 170  SN74'S268N .85 SNTALSIBGN 57 MO 12,00 1400 W o 232 LII302M 5
SNALSZGN 29 SNTAISIOTN 38 SNTALSIGGN .75 SNTALSZ50N 1.45  SNTALS3GON 1.90 M57109  12.43 1601 KA 24  LINEARS LN34DIN .5
SNPALSZTN .35 SNTALSIDON .39 SN'sLSIGON 195  SNTALS260N 39 SNT4LS33IN 1.50 MS7160 1000 1800 26 g ] o 39 MM 120
SNTALSZBN 35  SNT4LSIIZN 39 SNPALSIBAM 195  SNTALSZBIN 350  SN74LSISH 1.80 W61 1000 2000 27 am 18 L0 ANS LM3900N 54
SNALSION 25 SWIAISII3H 44 SKT4ISITON 250  SWTALSZGEN 39 SKTALSI%N 170 HS60I) 500 2400 0 550 MmOy 30 TO6CCP 149
SNTALSIZN 27 SWZALSIIAN 44 SNTALSITIN 220  SNT4LSZTIN .85 SN74LS3%BN 275 811595 130 200l 3% a3 180 |M30BN o TuBlch o
SNTALSI3N 39 SNTALSIZZN .79 SWTALSITAN 115 SNT4LSZTON .78 SN74LS39ON 1.60 811396 Va0 8Ol 0 g 100 oo : To8ZCP 129
SN74(S3TH .28 SNI4ISI2IN 8B  SNTALSITSN 105  SNTALS28ON 1,75 SN74LSA24N 4.50 811897 130 740821 1190 [m03) 145  TLOS3CN 1.8
SWALSIBN 29 SNTAISI2AN 150 SNAISIBIN 2.75  SNTALSZBIN 1.80  STALSMEN 125 911898 130 CRVSTALs 00978 1190 DONH 129 TLOB4CK 188
SN74LS40N 25 SNT4LS125N 65 SNTALSI9CN 1.73 SN74LS290N 1.80 SN74LS447N 125 280PI0 10.00 4021 11.80 M3 18K 2.2% CMOS
SNTALSAZN .79 SNTALSIZEN 85 SNPALSIGIN 175 SNTALS203N .80 SN741S490N 1.85 80CTC 1000 mx ,.,,, 1044 1470 LH323K 600 oun 0
gL s s:;:t::g: 5 SWALSIEN 145 SiTaLszsm 220 sn;:lxgn 25 AP0 1400 M2 360 405 518 M3 ke e
L 741, . SNALSIG3N 175 SNTALSZ9N 220 SATALSBGON . T80A CTC Lo
SWALSAIN 109 SWALSIZEN 40 SNALSISAAN 183 SNTALSIZN 180 SNIALSSTON 270 b pLJ 3 B U 700 RIS e
I\ n,. CRO ROC SSORS HOME COMPUTING
I P E Books. Mags, Data and Cassettes. We have a good selection, mainly
8080A £6.33 8085 €15 on micros and personal computing with regular shipments of Byte.
6800 £10.00 6502 €15 Dr Dobbs, etc.. direct from U.S.A. The latest Triton Software
ZB0CPU £15.60 | SCMPIl £10 available on cassette or listing Triton User Club membership is £4
Z80ACPU £21.00 TMS9900 £30 per annum

VERO

We stock a comiplete range of Vero pro-
ducts and accessories for the home com-
puter user. S100 cards, Eurocards, Key-
board cases & consoles, wire wrap tools
and sockets, card frames and 64 way DIN
connectors & ribbon cables. — Video
display card from Thomson CSF — £69
+VAT. Send SAE for details.

CENTRAL LONDON SHOWROOM

If you're in town, visit our showroom in
Chapel Street, next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and
accessories, specifically for personal com-
puter users. Books, mags, tapes, data, cables
plus much more. Showroom open 6 days a
week.

NEW 1979 CATALOGUE. SEND 30p +
SAE. All prices exclude VAT & P&P. -

OPTIONAL FIRMWARE FOR TRITON

HUMBUG V5.1
Runs in 4k on main board. Extended basic
includes peck, poke, read, write, call and
edit. New 1.5k monitor as software mod. for
printer + many other features. You return 3
EPROMS — we supply 4 new ones fully
programmed and documented. £25 + VAT
& P&P (or £25 extra on kit). Send £1 and
SAE for details.

= TRANSAM
COMPONENTS LTD.
12 CHAPEL STREET

LONDON, NW1

TEL: 402 8137
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SPECIALS

0P
PROJECTS.

1+2

TOP PROJECTS

Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, NI-Cad charger, loudhailer, *scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3800 circuits, temperature

alarm, aerial her, UHF-TV p ., metal | , four input mixer, IC power supply,
rumble fliter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P.

Sweet sixteen stereo amp., waa-waa, audlo level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio milliveltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high-power beacon, eiectronic one-armed bandit .. .

Book 5: £1.00 + 25p P&P.

SW stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder

alarm, model train controller, reaction tester, headphone radio, STD timer, double dice,

generai purpose power supply, logic tester, power meter, digital voltmeter, universal
er, breakd, b heart rate i IB metal k 5 perature meter, ..

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/160W amp. modules, actlve crossover, flash trigger, “Star and Dot”
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show . ..

‘Grapiic Equaiiser... Marker Geveratar

GCTY Camera........ Headphone Adagtor
LED Dice.....Sound - Light Flash Trigger
Expander -

WUl Nlarm... Bigital Thermometer
Stars & Dots Logic Eame..... Lightshaw
Active Crassover.... Hear and Tell Unit

Pink Noise Generalor......85R Menitar

electronics
tomorrazee,

45
A BPECIAL EOITION TROM

WHATS
HAPPENIG 593
Projurin 005,
#e. Fe Cdewciaars,

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

Display Systems
Digital instruments
Tronsmission Links
Scopes & Recorders
Control of Power

ELECTRONICS — IT’S EASY
Books 1,2 & 3.

Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain all
the information presented in the series
ssomedmes in more detail!) and together
orm an excellent starting point for any-
one interested in learning the art of
electrqnics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
ELECTRONICS TODAY INTERNATION AL

ETl
CIRCUITS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 circuits,
mainly drawn from the best of our Tech-
Tips. The circuits are indexed for rapid
selection and an additional section is
inciuded which gives transistor specs, and
pienty of other useful data. Sales of this
pubiication have been phenomenal —
hardly surprising when the circuits cost
under 1p each!

£1.50 + 25p P&P each.

ORDER FROM

Specials Modmags Ltd 25-27 Oxford Street London WIR 1RF

Postage and packihg also refers to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

from ETI
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The worlds smallest programmables
can be music to your ears

oS FX501P
P2

CASIO

Pocket-sized programmable calcu-
lators that convert to musical syn-
thesizers.

@ World's first LCD pocket-sized
complete scientific program-
mables.

Both use ALGEBRAIC
operating system

The FX 501P offers 128 steps
and 11 memories.

The FX 502P offers 256 steps
with 22 memories.

Both have Automatic Power Off
after approximately 14 minutes
non-use, with the programme
stored in the 11 or 22 non-
volatile registers.

@ Dimensions of both are:
9.6mm H x 71mm W x
141.2mm D
(% Hx23%'" W x5%" D)

@ Optional FA-1 Program Adaptor
available for either model —
permits programs to be
recorded on standard tape
cassette recorder and stored for
re-entry later.

@ Optional FA-1 Program Adap-
tor also contains a music switch
which converts both calculators
into musical synthesizers —=
keys 1 through 8 contain pre-
programming for a full musical
octave.

Model RRP Our Price
FX-501P £59.95 £49.95
FX-502P £79.95 £69.95
FA-1 £24.95 £19.95

Prices are inclusive of VAT and Post and
Packaging

Send 25p for illustrated brochrues on ‘quality CASIO
calculators, priced from £8.95 or the superb range of
multi-function watches from £19.95.

Send cheques, P.O., or phone your ACCESS or
BARCLAYCARD number to:

7 & > o
Dept. ETI. Beamont Suite /4 «\t’ Q\q,’b L ! ] &
164-167 East Road : & T S
Cambridge CB1 10B (@) e . .

Callers welcome by appointment Telephone 0223 67503 4 N : o
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CLOCK
RADIO

second place times.

All models have backlight for
night use and fully adjustable
stainless steel strap. Gift box if
required 50p extrd.

guarantee.

AM/FM/LW Radio. Soft green fluorescent display, snooze and
sleep time facilities, variable display dimmer Facility for alarm
buzzer instead of radio. 240v mains operation INC.

LCD CHRONOGRAPH

6-digit display-time, perpetual calendar, stopwatch with
1/100th sec. readout, measuring net, lap, first and

LCD SOLAR ALARM CHRONO

Latest model with 6 digit display showing
hours, mins., seconds or date and day of
week. Dual time zone. 1/ 10 sec. stopwatch
with lap timer. 24 HOUR ALARM. SOLAR
PANEL with battery backup.

£27.50 inc.
LCD ALARM GENTS

Continuous 6 digit display of hours, min.
seconds or date. 24 HOUR ALARM facility.

£12.50 inc.

Send cheque /PO for fast postal service. Prices are inclusive of VAT and
Postage. All items carry a 12 month warranty and 7 day money back

S.A.E. for details of our wide range of products

SPARKS DEVELOPMENTS

PO BOX 80
DERBY

DIGITAL

£19.95

£12.50 inc.

The twin mini floppy disc system provides
off line storage of programs and data
accessible more than 100 times faster than
tape storage. Eath 51" DISKETTE can
store up to 81,920 bytes of program or
data. Random average seek time may well
be as low as 370 microseconds.

The twin drives and controller are housed
in a metal saddle maintaining an integrated
configuration, one of the major features of
the PET. Connection is via the PET
memory expansion port and the system
comes complete with a PROM which boots
the disc resident P-DOS into RAM. Control
of the disc system is via PET BASIC USR
instruction with simple commands from
either the keyboard or under program
control.

IBM 3740 compatible disc system.

The following disc system commands are
available LOAD, SAVE, CREATE, DELETE
and CATALOGUE. The file management
system provides for up to 8 files to be opened
concurrently. Files can be opened in READ,
WRITE, UPDATE and

APPEND mode. The user
may write his own disc

system modules to
expand the facilities of the
disc resident system.

£950.00 excluding VAT.

E.T.l. RADIO CONTROL

S.A.E. FOR DETAILS

- GUARANTEED
FOR

1 YEAR

* All international chess rules apply
* Both Newspaper and Magazine

COMPLETE
w (E:‘ POVER SuPPLY
: v WIT

L - YOUR OPPONENT OR WARP

OUT OF THE SCREEN "Q T SzL
i © TO RETURN AT A % Pocl &
4 ﬁgrﬁ:c?me 6" WITH PEN AND WALLET

OUR HORMAL RANGE
OF G00DS. SAE. FOR LIST.

All prices . iclusive -

N.I.C. MODELS

CHESS CHAMPION 6 LEVELS

" COMPLETE WITH

SUPPLY TV GAME
IN COLOUR

H )
& SOUND EFFECTS 9> i

MASTER MIND

Select 3, 8, 0r 3 digits
o your own number.
Teils how many tries
you 100k, Fail button
it you want 10 give up.

FREE - MINI MASTERMIND
WITH EVERY ELECTRONIC MASTERMIND
»

fG€  Pleasc allow
up to 2l days

for delivery

27 Sidney Road, London N22 4L.T
01-889-9736
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Cltronic MM 313 Mixer

1deal for the DIY enthusiast buitding up 3
cormplete disco system 4/6 ch mono. inc
LED indicators, connections.viz phano
sockers at rear. Bargain price, ncluding

M Psu€sa2e

The ultimate

L range of speakers

L ] We carry 2 good selection of
high quatity chassis for the DIY

i soeaker constructor: 12" or 15"

* Bass speakers and Dual Concentrics.
Exponential horns trom £13.77,

k! or our tabulous Piezo Horng which
handle a 5K—20K frequency range

Prolec'ors Come and see our specially
salected projectors from £42.12 (Sauire Multi
fect 150) to £94.50 {Tutor 11E}
plus the widest array af projector
attachment and effects that you'lt
ever see on continuous demonstra
tion

L1 inany PA system up to 100W (No X
P over cequirea) and cost only €6.18
each

=] -]
M Ropelight & Turntables
*| OPelgNTS ¢ .. crioce ot duscos 7 ‘ g e 61
metres lohg. Multiway connectors. 4 channel . gxperience has enabled
£43.20 (inc.pack of spare buibs) us to selgct the best turntables
Bulgin Octal piugs and ot e 538 P200
example the new
9 plug = beltdrive. ONLY £28.12

SOCKEYS  1heres siwoys hundress of
Many disco accessories

Bulgin Octal multiway plugs and sockets in stock
All Roger Squire's shops have s service department

a S8t Roger Squire's. Each pin rated
p l 6A. Perfect for your Sound to
I Light System. P552 SOCKET.£0 65
PS51 PLUG £1 94 which carries large stocks of DISCO SPARES &

ACCESSORIES.
y Multiwey Cabies

4 core {6A) 59p/metre
j Score (BA) 73p/metre
6 core (6A) 86p/metre

[

ALL SHOPS OPEN TUE SAT
LATE NIGHT WED
fUP TO 8 PM)




[ERURN

‘DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR
TOTAL 200K ON LINE. £833 + VAT.

*DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS
"FAST LOADING SPEED

INTERNAL MEMORY
EXPANSION FOR PET!

EXPANDAPET™

INTERNAL MEMORY
EXPANSION UNIT

YOUR PET

*EASY TO INSTALL
(1’5 MINUTES)

-USES LOW POWER
DYNAMIC RAMS

| YR-RAMS
*MOUNTING SLOTS
FOR 4 BOARDS
*CALL/WRITE FOR
ADDITIONAL INFO
*DEALER INQUIRIES
INVITED

32K UNIT ALLOWS 8K OF
ASSEMBLY LANGUAGE
SUBROUTINES ACCESSED

*MOUNTS EASILY INSIDE

*90 DAY PART & LABOUR

EXPANDAPET PRICES

vIA THE USR COMMAND 16K (- 8K PET - 24K)
OPTIONAL PLUG-IN © E261 + VAT
BOARDS 24K (- 8K PET - 32K)
SERIAL /O BOARD P.O.A. : £320 + VAT
S-100 I/O BOARD  P.O.A. 32K (+ 8K PET ~ 40K)
4K EPROM BOARD P.O.A. £374 + VAT

INTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!

*DISKMON ™ (DOS) AUTOMATICALLY REORGANIZES FREE DISK

SPACE AFTER SAVE OR ERASE

“DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER
BOARD PLUGGED INTO EXPANDAPET*

“DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK

DATA FILES

“DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF

PARALLEL PORT SUCH AS CENTRONICS 779

*FULL DISK SOFTWARE SUPPORT

*FORTRAN & PLM COMPILERS THIS JANUARY

*90 DAY MANUFACTURER’S WARRANTY ON HARDW ARE

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS AND

UTILITY DISKETTE

*CALL OR WRITE FOR ADDITIONAL INFORMATION

*INITIAL QUANTITIES LIMITED

*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE

MANUFACTURER

*DELIVERY NOW

DKH641—DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON

SRR G e E e SRR iR : £833 + VAT
DKLO67 —DISKMON ASSEMBLER LISTING/DOS £19.95
ASM789T—PET-ASSEMBLER ON CASSETTE .£19.95

ASM789D—PET ASSEMBLER ON DISKETTE (5.5 inch) £39.95
LNK456—AUTOLINK LINKING LOADER ON DISKETTE *. . £39.95
FOR300—FORTRAN COMPILER ON DISKETTE .£59.95
PLM400—PLM COMPILER ON DISKETTE .. .. ... £39.95
% BUSINESS PACKAGES STARTING IN 1st QUARTER 1979 *
*THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM
16K—SEE BELOW)

: -
poss o
P = i el
’ W SO gam.gf &
k T A 25 1
I S T e
o SRR T wwas
e =

© £263 plus VAT

Standard Features

@ Uses the ultra powerful 6502 microprocessor

@ 8K Microsoft BASIC-in-ROM

@ Full feature BASIC runs faster than currently available
personal computers and all 8080-based business com-
puters

@© 4K static RAM on board expandable to 8K .

@ Full 53-key keyboard with upper-lower case and user
programmability

@® Kanses City standard audio cassete interface for high
reliability

@ Full machine code monitor and 1/O utilities in ROM

@ Direct access video display has |K of dedicated memory

MUSIC BOX
Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages. 16 notes per page,
change tempo. key, etc.
£37-50 inc. VAT & P&P

T.1.S. WORKBOOKS
A set of 5 workbooks to give you a full understanding of all the
ins and outs of your PET more fully than any previous man-
uals.

£15-95 per set, inc. P&P

Lots of software and other goodies.
Send farge SAE

besides 4K user memory), features upper case, lower case,
graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV’s with
overscan display about 24 rows of 24 characters, without
overscarn up to 30 -~ 30 characters.

Extras

@ Available expander board features 24K static RAM
(additional mini-floppy interface, port adapter for printer
and modem and OSI 48 line expansion interface.

@ Assembler editor and extended machine code monitor
available.

Fully built and tested. Requires only -5V at 3 amps and a

videomonitor or TV and RF converer to be up and running.

DELIVERY 3-4 WEEKS

LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB

Tel: 01-981-3993
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POWER
AMPLIFIER
CP2-15/20

Each CP2-15/20 contains two identical amplifiers, each of
which can give 20 Watts rms into 4 Ohms (15W into 8 Ohms)
Alternatively the module may be connected to give 40 Watts
into 8 Ohms. Protection is provided against short and open
circuit loads, reverse supply connection (as all Magnum
Modules) and thermal overload. Transient performance is
virtually unaffected by loading and free from overshootand TIM
distortion. THD is typically 0.03% at 1kHz. All thisaddsup to a
versatile and robust amplitier of extremely ‘clean’ and ‘musical’

performance.

CP2-15/20 £14.46 incl. (UK.
£16.486 incl. (export)

Also available: Pre-Amplifiers, Peak Programme Monitors,
Filters, Stereo Image Width Control, Compressor/Expander,
Active Crossovers, Power Supplies, Interconnection PCBs, plus

all pots, switches, etc.

MAGHUM AUDIO Lid.

DEPT. ET6, 13 HAZELBURY CRESCENT
LUTON, BEDS. LU1 1DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS

SINCLAIR PRODUCTS +

Microwision TV world model £147.95, UK model
€89.95, mains adaptor £6.73. PDM36 £28.95,
mains adator £3.19. 30kv probe £18.90. DM350
£68.95, DM450 £97.95, DM235 £49.45. Rechar-
gesble batteries £7 50 Mains adaptor/charger
£3.70. Case £8.45. 30ky probe £18.90. Enterprise
prog calculator with accessories £22.95. Cambridge
prog caiculator £12 13. Prog library £4.45. Mains
adaptor £3.20,

CALSCOPE OSCILLOSCOPES+

Send sae for details or see the Calscope advert in this
magazine. Super 6° 6MHz single beam 60ns rise
time £174 Super 10: 10MHz dual trace 35ns rise
time £236

COMPUTER GAMES +

Chess challenger 10 £167. Chess challenger 7 £79.
Checker challenger 4 £84 Checker challenger 2
£50. Atar videocomputer £138. Cartridges £13 45

CONTINENTAL SPECIALITIES PRODUCTS +
EXP300 £6.21. EXP350 £3.40. EXP325 £1.73.
EXP600 £5.80. EXP650 £3.89. EXP48 £2.48. PB6
£9 94. PB100 £12 74. LM1 £30.99. LP1 £33 48
LP2 £19.44. MAX 100 £75 40.

TV GAMES

Send sae for data. Tank battles kn £4.50. AY-3-8500
chip £4.95, ki £4. Stunt cycle AY-3-8765 chip
£11 70, kn £4 10 game paddle 2 AY-3-8610 chip
£6.90, kit £6.60 Racing car AY-3-8603 chip + kit
£17.90. Modified shoot kit £4.96 Rifle kit £4 95.
Colour generator kit £5.70. Joysuck 220K £1.69

MAINS TRANSFORMERS

6-0-6V 100ma 74p, 1%» £2.35. 6.3V 1%:a £1.89.
9-0-9V 75ma 74p, 1a £1.99, 2a £2.60. 12.0-12V
50ma 74p, 100mz 50p, 1a £2.49 13V Y2a 95p
15-0-15V 13 £2.79. 30-0-30V 1a £3.59.

JC12 AND JC20 AMPUFIERS

g circuit audio ifier chips supplied with
free data and panted circuits JC12 6 Watts £1.60
JC20 10 Watts £2.95 Send sae for free data on our
range of matching power and preamp kits

FERRANTI ZN414
« radio chip £1.05 Extra parts and pcb for radio
£3.85 Case £1. Send sae for free data

PRINTED CIRCUIT MATERIALS

PC etching kits: Economy £1 85, standard £3.99. 60
sq s pcb 55p. 1lb FeC1 £1.05 Etch resist pens.
Economy 45p. dalo 79p. Smalil dnil bits 1/32ns or
tmm 20p each Etching dish 68p Laminate cutter
750

$-DECS AND T-DECS+
T-Dec £4 02. u-DecA 40p u-DeCB £6.73.

BATTERY ELIMINATORS

3-way types with switched output and 4-way
muth-jack. 3/4%/6v 100ma £2 71, 6/7%/9v
300ma £2.95. 100ma radio types with press-stud
connectors 9v £3.35, 6v £3 35, 4%v, £3.35, 9 +9v
£4.50. 6+6v £4.50, 4%2+4%v £4 50 Cassette
recorder mains unit 7%v 100ma with § pir din plug
£3.35. Fully stabihsed type 3/6/7%/9v 400ma
£5.30. Car convertors 12v dc input, output 9v
300ma £1.50, output 7%v 300ma £1.50 Output
3/4%/6/7%79/12v 800ma £2 50

BATTERY ELIMINATOR KITS

Send sae for data. 100ma radio types with press-stud
connectors 4%v £1 40, 6v £1 40, 9v £1.40,
4% +4%v £1 80, 6+6v £1.80, 9+9v £1.80
Cassette type 7%v 100ma with din plug €1 40.
Heavy duty 13-way types 42/6/7/8%/11/13/
14/17/21/25/28/34/42v 1A £4.65, 2A £7.25.
Transistor stabilized 8-way types for low hum
3/4%/6/7%/9/12/15/18v 100ma £2.80,
1Amp £6.40. Varable voltage stabilized models
2-18v 100ma £3.60. 2-30v 1A £6.95. 2-30v 2A
£10.95 Car convertor 12v dc input. Qutput
9/7%2/6v 1A stabihzed £1.35.

8I-PAK AUDIO MODULES

Send sae for data. AL30 £3.95 PA12 £7 60. PS12
£1 39 T538 £2.65. S450 £23 51. AL60 £4.86.
PA100 £16.95. SPMB0 £4.47 BMTB0 £5.95
Stereo 30 £20.12. MAGO £35.44.

COMPONENTS

IN4148 1.4p. IN40022.9P. 741 8 dil 15p. 72314
dit 29p. NE555 B dit 23p. bc182b, b183b, be184b,
bc212b, bc213b, be214¢, be547, be548, be549,
bc550 4.5p. up3ic, up32c 34p, tipdic, upd2c
45p, bdi31, bdi32 31p Plasuc equiv bc107 4.8p.
Fuses 20mm x 5mm cantndge 15, 25, 5.1, 2,3,
5Amp quickblow 1p, anti-surge 3 4p. Resistors 5%
YaWE12 10R 10 10M 1p, 0.8pfor 50+ of one value.
Polyester capacitors 250v .015, .088, .1mf 1.5p,
01, .033, .33mf 2.7p, .022, .047mf 3.2p, .22,
47mf 4 Bp Polystyrene capacitors £12 63v 10 to
10000pf 3p. Ceramic capacitors 50v E12 22 to
1000pf 1 7p, E6 1n5 10 47n 2p. Electrolytic
capacitors 50v, 5, 1, 2mif Sp, 25v 5, 10 5p, 16v 22,
33, 47, 68mf 5p, 100mt 6p, 220mt 7.5p, 330,
470mf 9p, 1000mft 10p. Zeners 400mW E24 2v7
to 33v 7p. Preset pots subminiature 0. 1W honz or
vert 100 to 4M7 6.8p. Potentiometers %W 4K7 to
2M2 log or lin single 26p, dual 76p.

SWANLEY ELECTRONICS

DEPT. ETl, 32 GOLDSEL ROAD, SWANLEY, KENT BR8 8EZ

Mail order only. Please add 30p to the total cost of order for postage. Prices inciude VAT.
Overseas customers deduct 7% on items marked * and 11% on others. Official credit
orders welcome.

The professional scopes

Super 6
£162.00 plus VAT

£219.00 plus VAT
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you’ve always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards n their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations

The price £2 19 plus VAT.

The Super 6 is a portable 6MHz single beam model with easy
to use controls and has a time base range of Tusto 100ms/cm
with 10mV sensitivity Price £ 162 plus VAT.

Prices correct at time of going to Press

CALSCOPE DISTRIBUTED BY

Marshalls Electronic Components, Watford Electronics,

Kingsgate House,
Kingsgate Place,
London, N.W.6.

Audio Electronics,

301 Edgware Road, London W.2.

Tel: 01-724 3564

Access and Barclay card facilities

{Personal Shoppers)

33-35 Cardiff Road,
Watford, Herts.
Tel: 0923 40588

Maplin Electronics Supplies Ltd.
P.O. Box 3 ,
Rayleigh, Essex.

Tel: 0702 715 155

Mail Order

CALSCOPE




Since AMBIT introduced the “"One Stop Technology Shop™ to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products. SEE THE
i L ASHEL dard AND LP SchottkV'———
(04000 (MOS |Micromarket sias«o TTL :Stundar thott
—_— ‘N’ ‘LSN’ ‘N LSN’ ‘N LSN’ ‘N°LSN’ LSN
17p | 4059 | 563p 4522 | 1490 | 6800series |8216 195 |2114  £10 5 | 2 6 57 | 4a]74185 134 TR 0
400| 17p 14060 | 1150 14527 | 157p { gaoor  6.50 g;;g 2.‘;% 2708 £10.56 323? }g 2’8 ;:23 ::7 ‘ Zlis 74 74188 275 74378 93
4002 170 | 4063 | 109p | 4528 | 102p | gg20P €6 8251 25 Devefooment | 7402 14 | 20]7463 74132 73| 718|74190 115 | 92| 74378 130
s | e | aoes | apn |a528 | 'ade | essor 2.75 g5 40 |MExeBo0 €220 | 7403 14 | 207470 28 74133 29 74191 74386 37
00 T 1 Scgfj 0Tl I 006 g 530 6810P  f4 | momooree— |TKB0  £306 | 7404 14 | 247472 28 74136 a0 |74192 105 | 180 74390 140
4008 80p | 4068 25p | 4531 | 141p | ggs2 3.65 MEMORIES |\~ Swgnenics 2405 18 | 26 |7a73 32 74138 60 | 74193 105 | 180 74395 139
4009 | S8 [4069 | 200 14532 | 125 | gagg o (2102 TR 7406 38 7478 27 | 38 |74139 60 |7419a 105 | 187]| 74308 133
4010 | 58p | 4070 | 20p |as34 | 614p 2112 Harns etc OA 7407 38 7475 38 | a0 74141 56 74195 95 | 137174398 180
4011 | 17p | 4071 | 20p |a536 | 380p | 80BO  6.30 55,3 7408 17 | 247476 37 74142 265 74196 99 | 10| 74399 150
4012 | 170 14072 | 200 14538 | 1500 [ B212  2.30 lag27 €578 7409 17 | 24 |7478 74143 312 74197 85 | 110] 74445 92
4013 S50 }4073 | 20p ]4539 | 110p 5 7410 16 | 247480 48 74144 312 74198 150 74447 80
4016 | s52p [4075 | 20p |asa1 | 141p 7411 20 | 247481 86 74145 65 74199 160 74490 140
4017 | BOop {4076 | 90p |a543 | 174p unltu e RE s 2412 17 | 2al7482 69 74147 175 74248 90 | 74668 110
4018 80p | 4077 20p 14549 | 399p 7413 30 52 | 74834 74148 109 74249 93 | 74670 249
4019 | 60p 14078 | 20p |4553 | 440p 2414 51 |130|7488 97 74150 99 74251 90 |MisCELLENY
4020 | 93p 4081 | 20p 14554 | 1530 || NEW LOW PRICES 7415 247485 104 | 99 {74151 64 | 84 |74253 105 |nesss  30p
7 |1 22 || || 2 |1 20> 1| 7800 series UC 10220 package TA aif 95p || 7416 30 7486 40 |72153 64 | 5474257 108 |nesse 780
4023 | 170 | 4086 | 82p |4sss | 117p || 7900 series UC TO220 package 1A all £1 ;:g 3:2 2 ;:gg 723 0 ;::gg g‘j 0 ?,:;gg ;gg NE558 | JB0p
4024 | 76p |4089 | 150p |4559 | 388p || 7BMUC series TO220 package %A all 90p 7421 20 | 24 | 7491 76 |110 | 24156 80 | 110 |74260 153 ICM7217 9500
pre 1:3{)‘; <004 ‘gg’; pre 2;2: 7BLCP series TO92 100mA 35 || 722 24 | 247492 38 | 78 (74157 67 | 55 |7a%69 353 |1CM7208 19950
4027 | sép (4096 | 1050 |as62 | 530p || L200 up to 3A/edjustable VEA  195p || 7423 27 2 8| 258 ap | S 159 ]|Lco VM 1c
4028 | 72p 14097 | 372p | 4566 | 159p || 78MGT2C %amp adjustable volts  175p 7426 36 | 27)7495A 65 | 99 |74160 82 [ 13074275 312 955p
4020 | 100p 14098 | 1300 |4568 | 28'p || 79MGT2C %amp adjustable volts  175p || 7427 27 | 207496 58 {120 {74161 92 | 78174279 52 |LCO DVM KiT
4030 | S8 |4099 | 122p |4569 | 303p 12 7428 38 | 32|7497 18 74162 92 | 130 | 74283 120 2480p
4031 | 250p | 4160 | 90p |4572 25p || 723C precision controller 65p 30 17 | 3a|7a100 119 74163 92 | 78 |74290 g0 |3% dgit LCD
4032 | 1000 14161 | 90p 14580 | € MAINS FILTERS FOR NOISE/RFI etc 7432 25 | 24 |74104 63 74164 104 74203 g5 [display  1150p
o e 14e2 | e 4ser | 3% 1| Tampin 1EC £4.8 7433 a0 | 32|7a105 62 74165 105 74295 120{ICL7107 LED
4034 | 200p {4163 | 90p 4582 | 164p R Llconnectoy d ja37 a0 | 2674107 32 | 38 |74166 208 160 |PVM kit 2085p
4035 | 120p 4174 | 104p |as83 84p || 5 amp in ‘wire in’ case £3.87 e 3| 2al7at09 61 | 38|67 20 SEL 190 licm1216 - 8 aigit
4036 | 250p |4175 | 950 |4584 sap NESS0A  73p 7240 17 | 24|74110 58 74168 74326 242 |10MHz DFM/
4037 | 100p |4194 | 95p |4585 | 7041 74 74111 68 74169 200 | 74326 247 [timer  £19.82
] 4038 | 105p 14501 | 23p 7442 10 | 99|74112 88 74170 230 | 200 | 74327 237 |ifor LED C.Cath)
4039 | 250p |4s02 | 91p llnennsnon consumer op'n7 seg displays| 7443 115 74113 38 | 74172 625 74352 100
1040 gg: 030 g‘,’: e 7448 112 74114 38 74173 170 74353 100 x;g'—:‘;h'z:l
- L . 87 | 120
G | o 807 |t B8 aof ey oo | Q4T Mu By ey | ue st | |Tanie v | i g opae 7 G
4043 85p | 4508 | 24Bp | CA3130T 90p| LM34BN  186p | S082- 7650 red CA 7447 82 74113 119 74176 75 74366 49 420p
4044 | 80p 4510 | 99 | CA3140E 35p| LMIGOON  60p | 3082 7653 red CC 7448 56 [ 9974120 115 4177 78 74367 H| R B
4045 150p | 4511 1490 | cA3140T 72p| 709HC 105 64p 5082- 7660 yellow CA 2330 7449 a9 | 74121 25 74180 85 74368 pt 11C900C 1400p
4046 | 130p 4512 | 98p | CA3160E 90p| 709PC di  36p | 5082 7663 yellow CC A58 @ R o 24181 165 | 350 |7a303 37 [8618 new-divide
4047 99p | 4513 206p CA3160T 99p | 770HC 105 65p 5082- 7670 green CA 7451 17 2414123 a8 24182 160 78374 77 by 100 or 10
4048 | 60p 4514 | 2600 1 . 710PC dil  59p | 5082 7673 green CC 7483 17 74124 74183 210 {74375 g0 |for 120/60MHz
G || 52| IER || g2 5[ 723CN  65p | 0.3" Standard HP 7454 17 | 24]74125 38 | aa 74188 135 4500
Ao :55: oS | 3250 | im301aN  30p| 141CH 105 66p | 5087 7730 rea CA The ICLTZT6AIPI fs still the oh ke » fult 8 digit/ 10MHz ¢ i
Y 741CN Bal 27p 5082. 7740 red OC }147p o 1C is still the chespest way to~m.a e & fult 8 digit 'I MHz frequency oou'ntu/hmnr,
40562 65p | 4518 103p LM308H 121p 747CN 70p ™ L end with 10 externat compeonents + display - it is elso one of the simplest. For £19.82, it takes a
4063 65p | 4519 57p | LM308N 97p | 248CN 36p 0.5" Fairchild lot of beating. The mains filters have been axtended now to include a amp IEC version at £5.10,
4054 120p | 4520 109p | LM318H  279p| g3yt 12Cp | FND500 red CC 150p and with the amount of slectronic noise on the average supply (naxt door’s fridge, for instance) it
4065 | 1350 | 4521 | 236p LM31BN  224p| nEs3iN 105 | FNDS07 red CA 150p is & really worthwhite ition to any LPSN TTL now includes many more
TERMS: CWO pse., VAT to be added st 8% linland), pp 25p per order. When ordering from the of latest types, all - of course - are ebsolutely primae first quality types. And don ¢ forget our range
OSTS end Ambit - & single combined remittance and pp charge is sufficient. Account details OA. of OPTO displays includes Hewlatt Package high efficiency 0.43" types in sll colours - renowned
as the finest quality in the market. For other types of compoc'unt - discnta'LEDs radio and sudio
de odutes, kits et ther adverti t for more det d for th
2 GrashamRouod, Brentwood, ESSER. | iy mmne ks ue, ez o svien w‘:'.,.;::.o:n:;' s
the new part two includes ait the latest i and ., plul a v\mdown on OSTS.
74
7400 10 16 7460 12 74139 50 74H05 35 . LM308 120 2N3705 12 BC212 12
7401 10 16 7463 74141 50 74H10 30 LM311 120 2N3706 12 8C213 12
7402 10 16 | 7470 25 74145 50 130 | 74H11 30 | LM324 70 | 2N3773 250 | BC214 15
7403 10 16 7472 20 74147 100 74H20 30 LM339 50 2N3819 20 BC547 12
7404 10 16 7473 25 42 74148 80 74H21 30 LM380 60 2N3866 ‘95 BC548 12
7405 10 16 7474 20 30 74150 60 74H30 30 LM710 60 2N3904 8 BC549 12
7406 22 7475 20 58 74151 40 58 74H40 30 LM741 25 2N3905 8 BCY70 15
7407 22 7476 20 42 74153 40 50 CD4000 12 LM748 40 | 2N3906 8 | BCY71 20
7408 12 16 7478 a2 74154 65 145 CD4001 12 NES5E5 20 AC126 20 BCY72 15
7409 12 16 | 7480 40 74155 45 80 | CD4002 12 | NE556 90 | aCi127 20 | BD131 35
7410 10 16 7481 85 74156 45 80 CD4006 80 2N699 50 | aAC128 20 | BD132 35
7411 15 16 7482 75 74157 45 50 CD4007 14 2N706 10 [ AC176 20 | BD135 35
7412 15 16 7483 75 60 741568 65 cD4008 80 2N708 15. AD149 80 BD136 35
7413 22 30 7484 70 74160 50 80 CD4009 30 2N930 18 | AD164 30 | BD137 40
7414 45 70 | 7485 60 95 74161 50 85 CD4010 40 2N1131 32 | AD162 130 | BD138 a0
7415 16 7486 25 30 74162 50 80 Ccb4on 12 2N1132 25 | BC107 10 | BD139 40
7416 22 7489 130 74163 50 60 CD4012 12 2N1303 30 BC108 10 BD140 40
7417 22 7490 25 64 | 74164 55 110 CD4013 30 | 2N1305 30 | BC109 10 | BF173 20
7420 10 16 7491 40 74165 55 115 CcD4014 70 2N1613 30 BC147 10 BF178 25
7421 20 26 7492 30 70 74166 70 CD4015 60 2N2218 15 BC148 10 BF179 25
7422 15 26 7493 30 64 74168 145 CD4016 30 2N2219 25 BC149 10 BF180 30
7423 20 7494 70 74169 145 CD4017 50 2N2222 15 BC157 10 BF181 30
7425 18 7495 45 90 74170 100 190 cb4018 55 2N2369 15 | BC158 10 | BF182 30
7426 20 32 | 7496 45 135 74173 75 110 CD4019 40 2N2484 15 | BC159 10 | BF183 25
7427 20 26 7497 120 74174 55 60 CD4020 50 2N2904 15 BC167 15 | BF184 20
7428 25 29 74100 75 74175 55 60 CD4021 60 2N2905 15 BC168 15 BFX87 25
7430 12 26 74104 40 74177 50 CD4022 50 2N2906 15 BC169 15 BFX88 25
7432 20 20 74105 40 74180 80 CD4023 12 2N2907 15 BC170 15 BFYS50 20
7433 28 30 | 74107 22 42 74181 125 275 Cb4024 40 2N3053 15 | BC171 15 | BFY51 20
7437 20 32 74109 22 42 74190 70 CD4025 12 2N3054 50 | BC172 15 | BFY52 20
7438 20 32 | 74111  as 74191 70 100 CD4026 80 2N3055 50 | BC177 15 | BSX20 20
7440 12 26 | 74112 42 74192 60 70 CDb4027 30 2N3440 60 | BC178 15
7441 a5 74113 42 74193 60 70 Cb4a028 a5 2N3442 110 | BC179 15
7442 40 50 | 74114 42 74194 50 70 CD4029 50 2N3702 12 | BC182 10
7443 60 74118 72 74195 50 70 CD4030 30 2N3703 12 | BC183 10
7444 60 74120 75 74196 50 80 CD4040 60 2N3704 12 | BC184 10
7445 65 74121 22 74197 50 70 CD4046 90
7446 50 74122 32 62 74198 95 CD4049 25
7447 45 109 | 74123 35 55 74199 95 CD4050 25
7448 50 100 74124 170 ! 74221 120 70 CD4069 12 Prices incl. of VAT
7449 109 | 74125 32 50 | 74279 58 CD4070 12
7450 12 74126° 32 50 | 74283 60 | CD4071 12 Add 25p P&P
7451 12 26 74132 42 85 74293 90 cD4072 12
7453 12 74133 74H00 30 CD4081 12 A& M ELECTRONICS
7454 12 26 | 74136 52 42 74H01 30 LM301 25
7455 26 74138 65 74H04 35 LM304 180 36 ALBA GDNS, LONDON NW11
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® At last. DIV HiFi which looks ds ifitisn't.

- - That's not to say it doesn’t look like HiFi - just that it doesn’t look like the usual sort of
Internutlnnu' thing you have come to associate with DIY HiFi. The Mk 3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn’t

one near it. But more than that, it looks superb . A small pic here would be an insult,
The PW Sandbanks Metal Locator: a kit based on this recently published design for |so send an SAE for details on the kit that looks as if isn’t. It’s something else..............
this uniquely effective type of metal locator is available for only £35.00 + 8% VAT.

Tr_\e !flt cldsely resemp|es the appearance as published, except that a closg fitting * E ionatly high per P jonally straightforward asssmbly
injection molded housing replaces the vacuum molded electronics box - to improve * board and plug-in construction. Future circuit developments wilt readily
the enviromental suitability of the construction. Carriage for complete kits £1. plug in, to keep the Mkt at the forefront of technical achievement

*  Various options and module line-ups possibie to enable an installment approach

The New Catalogue - " Tecknowledgey Part 2"
to the system

Part 2 of the catalogue: by the time this advert reaches the press, part 2 should be on
sale. Sorry it's late, but it contains so many new and interesting things that we felt we - . G
had to hold up production to include them. Part three by the autumn -and already and now previewing the matching 60W/channel VMGES ampllfler.
there are many new items to go in! Part one 45p, part 2 50p. {inc PP etc).

Matching both the style and design concepts of the Mkill HiFi FM tuner
i+ e W

*

Radio ICs Discrete devices: more than ever: * Hitachi VMOS power fets - i ially for HiFi
TDA1062  HF/VHF tunerhead 1.95 BF960 800MHz/2.8dB nf mosfet1.60° * Power output readily multiptied by the addition of further MOSFETs
TDA1083  One chip AM/FM rx 1.95 BF961 200MHz2/2.0dB nf .. 0.80* % VU meters on the preamp - not simply dancing according to vol fevel
TDA1090  One chip HiFi am/fm 3.35 | ao0822 FM RF amp 0.43* * Backed with the usual Ambit expertise and technical capacity in sudio
TDA1220  One chip am/fm rx 175 | 40823 EM mixer 0.51° .
HA1197W  HiFi AM tuner IC 1.40 | 40673 Famous MOSFEET 0.55¢
CA3123E  AM tuner IC 140 | 25149/25K133 120v/100W MOSPOWER n w &
TBAGST  AM wner IC St i ~ | The PW Dorchester-LW, MW, SW & FM sterea tuner
CA3089E Famous FM IF system 194 LEDS: the best value today
CA3189E  As 3089+ deviation mute B Smm Bmm  2.5xBmm THE DIGITAL DORCHESTER ALL BAND TUNER

AF preamp, adj, agc 275 | Red 0.14 0.14 0.17 With styling and
HAT137W  Improved S/N 3089 2.20 | Green 018 0.16 0.20 dimensions to fit
TBA120 limiting amp+detector 0.75 Yellow 0.18 0.15 0.20 N a
TBA120S  high gain 1.00 y ] - == 14.125 in with the rest
MC1350P  29¢'d IF pream 120 | Orenee 0 2202 O 2 : of AMBIT’s new
Mo1330p  symch AMivided dstector 1.35 ;P&:’t'v:‘"" f:s’:'g‘(’j‘;“::i:r"'k‘fgm“:‘z“l’“ | n0oooonao 00 range of tuner &
KBA4406 Cascode IF preamp 0.65 A . o nusasenl i i
uA753 limiting FM preamp 195 | for panel mounting 0.03 ol ) i O audio equipment.
Communications circuits Misc. ICs for radio/audio applications - - o
SD6000 DMOS RF/Mixer pair 375 u2378 5 LED bargraph driver 0.80* When the new range of OKI digital frequency display 1Cs was announced, the original
KB4412  Bal mixers, 1F+agc 255 gﬁggg:g :d:""‘;"“‘ touch "‘f“sﬂsig :-:a' prototype of the Dorchester had been made - but since so many of you wanted to use the
KB4413 AM/SSB det. squelch,age 275 | MSME523/4 LW’MV,;S’JJ"::;‘;M digital g OK| frequency cunterdisplay system with the Dorchester, we quickly designed a unit to
:;8‘:‘!;1; mic processor 2.55 frequency readout plus incorporate the necessary facilities. The Digital Dorchester is designed in 19 inch form,
Mglagsp :":u:::“go":‘bzsbir"ﬁ'" f:;g clock, timers, stopwatch  £14 ¢ and forms a perfect match for the other units in the range. 1f you don’t want to go to
Multilex decoders + noise blanker : MSMS526 :WLTVJI'FMfDFrc;"h —— the expense of the full Ambit DFM1 module, with AM/FM/Time/Timers, then the MA1023

o rive Tor H

MC1310P  popular PLL decoder 220 | TCA730  DC volume control 3.50 clock module can be used instead -
uA758 buffered 1310 2.20 | TCA740 DC tane control 3.50 The Dorchester has been described in PW Dec., Jan. and Feb. issues - but for those of
CA3090AQ RCA PLL decoder 325 | TDA1028  DC input switch 3.50 you who may have missed it - it is an All Band broadcast tuner, covering LW/MW/SW
HA1196 improved PLL decoder TDA1029 DC mode switch 3.50 . . s : : B

with stareo preamps 3.95 - and FM stereo in 6 switched ranges. Construction is very straightforward, with all the
HA11223  19kHz pilot cancel, low C%‘:%%m—ﬁd‘-x—'%‘ . “ switching being PCB mounted - and the revolutionary TDA1090 IC used for AM/FM.

dist. i high N 4.3 nnot really list al e details weé Woul . N N .
KB4437 ::A.ﬁ;'za'?”hi/"mo“ 5 | like to here - but with advent of the new mark 3 The electronics for the radio section of the Dorchester remain unchanged at £33.00,

VCO kill facility a.55 | tuner ;V‘L‘_;“' ""“ Dorchester _;’“’ "':"fh"“.l AF with 12.5% VAT. The hardware package, of case, meter, PSU now costs £33.00 + 8%
KB4438 ;(ereo Mng‘:G proamp ::‘J:"hm:'w;m" a:"; :&‘:i::";‘"." f‘:‘zh‘:“:h:'::"y with the MA1023 available for an extra £5 only.

or post dec mute . fai H i i 3 i
KB4423 impﬂlw “:iu ;I'a“k‘:r 222 | high standards we have set in this new ranga. For the fully digital version, with Ambit DEM1, the price is £56.50 + B% VAT.

TERMS atc: CWO please, VAT on Ambit Items is generally 12%%, except where marked {*).
Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carfiage On tuner kit 2 Ereshum nnud Brentwun ’ sse“.
14

£3. Phone Brentwood {02771 216029/227050 9am-7pm. Callers welcome inc. Saturdays .

——

ALL OUR MAIN STOCKS HAVE NOW BEEN SOLD

Stock not stored at our previous address or purchases during or since the closure order was given could not
be sold from that address. We now offer the remainder of our stock of oscilloscopes, components,
general test gear, etc. to the public and dealers. Send for lists. 9p stamp please.

Or Call and See our DISPLAY of Equipment and Components at VERY ATTRACTIVE PRICES.

TEKTRONIX 545A with CA from £150 each
HEWLETT PACKARD 175A from £150 each
SOLARTRON CD1400 at £100 each
TELEQUIPMENT D33R at £80 each

Carriage and VAT notincluded in prices.

A large range of Signal Generators, X-Y Plotters, Components, DVM's etc also available.

CALLERS ARE VERY WELCOME strictly between the hours 9am to 1pm and 2pm to 5pm Monday to
Saturday incl.

BARCLAYCARD (VISA) AND ACCESS WELCOME.
ALL INVOICES, ENQUIRIES, ETC., TO OUR TEMPORARY ADDRESS OF

CHILTMEAD ' 0

NORWOOD ROAD, READING

(2nd turning left passed Reading Technical College in Kings Road then first right — look for ‘Spoked Wheel'
on right)

TELEPHONE NO. READING 669656
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8K ON BOARD MEMORY!

6K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM
System expandable for up to 32K memory.

2 KEYBOARDS!

66 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code.

GRAPHICS!

64 character graphics option — includes
transistor symbols! Only £18.20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY

low error rate tape interface.

COMPLETE
KIT

Cabinet size 19.0" X 15.7"' X 3.3"". Television by courtesy of Rumblelows Ltd., price £68.62

v

2 MICROPROCESSORS

280 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57 109 number
cruncher. Functions include +, —, °, /, squares,
roots, Io%sgsxponentiad§ trig functions, inverses etc.
Range 10" to 9 x 197" 10 8 figures plus 2 exponent
digits.

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

4/ COMP BE

RESIDENT BASIC
with extended mathematical capability. Only

2K memory used but more powerful than
most 8K Basics!

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB.

ONLY
£275.00

+VAT

PS1 Comp 80. 280 Based powerful scientific computer
Design being published in Wireless World — NOW!

Value Added Tax not included in prices

PRICE STABILITY: Order with confidence Irrespective of any price
changes we will honourall prices in this advertisement until Juty 31, 1979,
if this month’s advertisement is mentioned with your order. Errors and VAT
rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p
handling and documentation.

U.K. ORDERS: Subsquent to 8% surcharge for VAT*. NO charge is made
for carriage’. Or current rate if charged.

SECURICOR DELIVERY: For this optional service (U.K. mainland only)
add £2 50 (VAT inclusive) per kit.

POWERTRAN

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitar in EPROMS and, of course, wire, nuts, bolts, etc.

SYSTEM
EXPANSION
COMING
SHORTLY!

Kit also available as separate packs: e.g.
PCB. Keyboards, Cabinet, etc.

PCB size 16.0''x12.5"

UK Carriage FREE

POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455
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BUILD TWO FREE:
PROJECTS ON CSC

ELECTRONICS BY NUMBERS

FISH'N'CLIKS

Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in
““Electronics by Numbers’” ANYBODY can
build electronic projects. Look at the
diagram, this has the same letter/number
system as all EXP BOARDS. Look at the
“YOU WILL NEED" fist and select Q1 this
is PNP transistor type HEP-230. This piugs
into hole X9, A7 and C9. NOW take C1,

a 50 uF capacitor, and put into holes J6
and J14 and do the same with all the
components.

NOW YOU HAVE FISH'N'CLIKS
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80 0o dfjgjo oS 000000000000 OB
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E0CC 00O OOOIDOO —
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HO © o e g ©00oH
opocooo0 ool

o Q O C0 00O}

/"0
] © 0 0 o cooolv (J
¥>-V0

Crystal \o

YOU WILL NEED

B1, B2- 2x1.5V AAA batteries

C1, C2- 50 uF, 12-VDC electrolytic
capacitor

E1- Crystal earphone

Q1 - Motorola HEP-230 pnp transistor

R1- 5000-ohm pot

R2- 27000-ohm, % watt resistor

S1- Spst switch part of R1

T1 - Mini transistor output transformer;
500-ohm center tapped primary to
8-ohm secondary

EXP- ANY EXP. BREADBOARD.

The anglers dream come true. This electronic
marvel emits a CLIK-CLIK sound that
makes fish really hungry. Shove the whole
works in a watertight container tower it

over the side and wait for the fish to grab
the hook.

FiLL IN THE COUPON AND WE WILL
SEND YOU FREE OF CHARGE A COPY
OF THE FULL PROJECT FISH'N'CLIKS,
AND A COPY OF PROJECT No 1 "TWO
TRANSISTOR RADIO".

PROTO-CLIP TEST CLIPS.

Brings IC leads up from crowded PC boards.

Available plain or with cable with clips at
one or both ends.

7
PC — 16 pin. £2.75.
PC — 16 pin with cable .
£6.00.
PC — 16 with cable and 16 pin clips at
both ends. £10.25.

CONTINENTAL SPECIALTIES CORPORATION

Europe, Africa, Mid-East: CSC UK LTD.
Dept. 9P, Shire Hill Industrial Estate
Saffron Walden, Essex CB11 3AQ
Telephone: SAFFRON WALDEN 21682
Telex: 817477

Earplece carth

EXPERIMENTOR BREADBOARDS.

No soldering modular breadboards, simply plug
components in-and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build breadboard of any
size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an
EXP.4B.

EXP.325. The ideal breadboard for 1
chip circuits.
Accepts 8,14,16 and up to 22 pin {C’s.

ONLY £1.60.

MRARE RRRED RRRAN BRAOR

"
, W |

»eann wanes vonks waens @

EXP.350. £3.15.
270 contact points with
two 20-point bus-bars.

EXP- 300. V-:-;:- 000 sopnn lnn BERNE sunEn RNNnp nu-

580 contacts EB!EIHHHHHHIHIIllllll!llllllllllllllla

CO et EEE'E:HEHHEH l!!!!!HHIHIIIHHIH!IIII

bus-bars

£5.75. W

LLLLT) nly LU

EXP. 650 for Micro-

processors. .ou.

!!!.“.'!!!‘.‘.'!!!!!‘?.!..
EXP 4B.
More bus-
bars. £IEEC SEOBS BBRRR RERRR BRID RRRED RERER BRBSD .r
£2.30. £SE88 SRRRS RRCRC BBRER RERER BIEED EBERD shRRS

ALL EXP.300 Breadboards mix and match with 600
series,

PROTO-BOARDS.
THE ULTIMATE IN BREADBOARDS

FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

ESESER COATINEATAL SPECIILTIES CORPORATION

48 5 acsatt rrme £ 90 Ton 104D @ N e, S DRADR

PB.6 Kit, 630 contacts, four 5-way binding
posts accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT. £9.20.
e) ¢)

Proto- Loai 1 no.100

continental specialties

PB.100 Kit complete with 760 contacts
accepts up to ten 14-pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.

PROTO-BOARD 100 KIT £11.80.

HOW TO ORDER AND RECEIVE FREE COPY OF FISH'N'CLIKS PROJECT WITH
BONUS OF FREE TWO TRANSISTOR RADIO PROJECT.

CSC UK LTD.

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

It’s easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order or
credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American
Express or Barclaycard number and your order will be in the post that night.

EXPERIMENTOR. CONTACT HOLES.

BREADBOARDS.
EXP. 325 130
EXP. 350 270
EXP. 300 550
EXP, 650 270
EXP. 4B. Four 40 Point
Bus-Bars
TEST CLIPS
PC. 16.
PC.16-18.
PC. 16-18 Dual Clip.
PROTO-BOARDS.
PB. 6. 630
PB 100. 760
NAME . . . . .
ADDRESS

IC CAPACITY UNIT PRICE
14 PIN.DIP. INCLUDING POSTAGE
AND V.A.T.
1 £ 2.53
3 £ 4.21
6 £ 7.29
use with 0.6
pitch Dip’s £ 4.69
Bus-Bar Strip £ 3.29
£ 3.78
£ 7.56
£12.15
6 £11.01
10 £13.82

FILL IN COUPON & RECEIVE FREE COPY OF
ELECTRONICS BY NUMBERS PROJECTS No1 AND No 2



PCB FOIL PATTERNS

116

GATHERED HERE are all the PCBs for this
month’s projects. From now on the
boards will be grouped together like this
in order to facilitate their use by those
readers wishing to produce their own
PCBs from these patterns.

All are shown foil side up, and full size.
Companies wishing to produce these for
sale as ready made PCBs should note
that where the board carries a copyright
symbol, the designer retains that
copyright to himself, so his company,
and that particular board may not be
produced on a commercial basis.

These pages form the basis of our
ETIPRINT sheets, which are etch resist-
ant transfers of the foil patterns, de-
signed to simplify one-off PCB produc-
tion. See the ad on page 71 for further
details.

board

Left: the Mains Seeker foil pattern.

Right: the accentu.ated beat metronome

Metronome

y
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PCB

Foil Patterns

00000000
(]
(]

)

%%31

i

Triton 8k Eprom Card
-]

Wilmslow

KITS OR ASSEMBLED
LATCHED COUNTER MODULES

Our range of Industrial Latched Counter Module Kits is now

Audio

For full details please send for Catatogue.

b dy-built. These
y

CMOS and TTL ICs and will save you consklerable design, purchasing, building and de-bugging tme. Each

module uses a set of red LED displays, and features a single in-line plug and socket. Instructions are provided

use both

TTL cMmos
f' f ’ PartNo.  Buit PartNo Kit Part No. Buiht Part No Kit
J ‘ ’ E Irm or sp ea‘ ( e’_‘s- 2 ot 401484 €13.22 528412 £10.52 585-38 fIE 543470 E10.42
ddigh 715484 €£23.33 57-412 £17.8 512-588 £22.83 88470 €£10.11
Gdigt 203484 £33.76 T21-412 12586 393-388 £32.31 191-470 £25.85

Send 15p stamp for the world’s best catalogue of

Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

T e B

@ AUDAX @ BAKER @ BOWERS & WILKINS @ SDioor Vo4 Cbioso 685 codoss  os
CASTLE@ CELESTION @ CHARTWELL@ COLES @ COs0OTI 1 e B s ke
DALESFORD & DECCA@® EM|I @ EAGLE@® ELAC@® e B EE i B O
e e Sl el Sio ol ok it ww on
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK CDA013 043 COd031  0BS CpdO7 335
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @ 04015 o83 CD4035 278 Coiogs  o.70
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN e s Ty G T
@ SEAS @ TANNOY @ VIDEOTONE @ oo o ook
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @ COA020 0 1 Egi§32 }:§3 CDA075 0,20
TANGENT @ STAG @ YAMAHA C0l035 038 Codosy 08s Cosore 620

CD4024 0.70 CD4048 0.50 CD40B1 0.20

CD4025 0.20 CD4049 0.50 (CD4082 0.20

C04026 1.55 CD4050 0.43  Cp4085 0.64

NEW PHllcES AND SOME NEW CMOS ADDITIONS

f you need your CMOS by retum — buy it from SINTEL

CD4086 0.64° CD40182 1.40
CD4089 1.38 'CD40192 1.40
CD4093 0.80 CD40193 1.40
CD409%4 1.68 CD40194 1.19
CD4D95 0.94 CD40257 1.48
CD4D96 0.94 (CD4502 0.81
€D4097 3.35 CD4510 1.01
CD4098 0.98 CD4511 1.25
CD4099 1.65 (CD4514 2.47
CD40100 2,50 (CD4515 2.82
CD40101 1.861  Cp4a516 1.01
CD40102 213 CD4518 0.97
CD40103 2.13  CD4520 1.04
CD40104  1.10  CD4527 1.43
CD40105 1.08 04532 1.21
CD4D106 "0.62 (CD4555 0.78
CD40107 0.89 CD4556 0.78
CD40108 6.36 MC14528  0.93
CD40109 1.03 MC14553 4.43
CO40160 1.19  |M6508 8.05
Cp4aD161 1.19

CD40162 1.19

CD40163 1.19

Co40181 EX )

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF
Discount HiFi, etc., at:
5 Swan Street and 10 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI

us tirst

‘Tel: 0865 49791

FAST SERVICE: We guarantse that Telephone Orders for
goods in stock, received by 4.15 p.m. (Mon.-Fri.) will be
despatched on the same day by 1st Class Post (soms heavy
items by parcel post) and our stocking is good. Private
customers should telephone and pay by giving their Access or
Barclaycard number, with 8 minimum order velus of £5_
Official orders, no minimum.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1979

Qur offices are at Chapel Street. Oxford, but please do not use this as a postal address
PRICES VALID UNTIL 30th JUNE. 1879 For full range of components Send for Free Catalogue

OFFICIAL ORDERS ARE WELCOME from Companies. Govt. Depts. Natn_ Inds.. Univs. Polys

ORDERS: C.W.0. add VAT @ 8%+ 35p p&p TELEPHONE and CREDIT (Invoice) DRDERS add VAT @ 8% + 60p
p&p minimum charge {the balance will be charged at cost). Please see FAST SERVICE EXPORYT ORDERS welcome.
no VAT but add 10% (Europe). 15% (Overseas) for Air Mail p&p. For Export pustage rates on heavy items — contact

'ORDERS TO: SINTEL, PO BOX 75A, OXFORD

am

o
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AUD'O AND RETAIL

MAIL ORDER
TEST EQUIPMENT =
ALL PRICES
cENTRE INCLUDE VAT
Telephono your order with Access and Barclaycards
. or und cheque with order.

electmmn

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — IN STOCK (UK P/P £1.50 ea) -

3" 5MHz singlebeam . ... . . 97.00 d
4" °MHz Single beam . . . B e P L &4 SINCLAIR
§'" 12 MHz Single Beam .. PR B ... -189.00 10MMHz
6 6MHz single beam .. . o .. £149.00 MINISCOPE
Super 10 10MHz Dual trace .. . . Ban ... .226.00 Available soon
4D25. Scope x 25MHz Dual trace . . . .. .339.00 |price to be announced
PROBES x1 x 10 14.50, x 109.95, x 1 7. 95. Soopeleads

DIGITAL MULTIMETERS FREQUENCY

DM23§ Sinclarr portable 32 digit LED
PDM3S Sinclair Pocket 3% digit LED

MAX180 100 Wz 8 digit bait
DM350 New Sinclar 3% Digit } with 10 amp range B7s

oparated counter
MAX 558

DM450 New Sinclar 4'2 Digit 5 PRB
M1200 Bench Portable 3% digit LED . ’ ELRBIFINC
(30Kv Probes 18.25. Mains adaptors 3. 7s. oM carrycase 8. 95) H / % f\ @v o f
. SINCLAIR POCKET F p; .
COUNTER PFM200 ............ €49.95 §;‘ g@& b oy *
OPTO 7000 600MHZ ¢ /w Nica ds/Charger < i« e “N -

{was £168. Price Now £129.50)

X i Xoge 3T
e T 2K 1(
MULTI-METERS — GENERAL PURPOSE & ELECTRON E

gUAE T
Mulu-Range Instruments featuring AC/DC volts DC current Resistance Ranges all with mirror scates e :

except T1/171-2/T12/TM3A (TM3 AC vohs only). some wilh AC current etc g3
TM11 incredible 120 Range Electronic Multi-meter . . ... ........ P . 148.50 " g
™38 AC Micro voltmeter 3MH1 >4 Meaohm 142.50 g“’j{; o i 83
360TR 100k volt 23 Range (plus transistor checker) Large scale 36.95 % % E
PROE 20k / volt 26 Range Large scale 29.95
7081 50k/volt 36 Range Multi-meter 21.95
TmK500 30k / valt 22 Range Multi-meter (plus Continuly Buzzer) 2195 §
8BOR 20k /volt 52 Range Pocket Multi-meter . 3450
7200 20k volt 22 Range Double Mulu-meter 17.85
Micro80 20k /volt 26 Range Pocket Multi-mater 17.90 i
¥T1-2 20k / voht 16 Range Popular Mult-meter 11.95
L¥22 20k volt 19 Range Pocket Mult-meter with carry case 14.50 b
T12 5k/velt 13 Range Pocket Multi-meter 8.50
LY101 1k/volt 12 Range Pocket Multi-meter 6.95
AT205 50Kk volt 21 range multy meter 25.95
K200 FET vOM 38 Ranges 77.00 KEY-
GT101, 20K/ Volt 23 Ranges/ Transistor Checker / Continuity Checker £19.95 °

AVQ 8s and a large range of replacemnent tests leads in stock

1: The bit of chocolate you thought you’d leave

for later.

GENERAL EO.UlPMENT GENERATORS
8E250 Signal njector 4.95 TG 152 Series 3Hz 300kHz 5 Ranges
TE7 Signat Tracer AF/RF " 8.95 g:;:gm.(. sRastes 10: .00 2 Coffee stains (instant)
SWR50 SWR/Power Meter 19.50 (with meter) . 00 N .
LP30 30MHz Low Pass Filter 4.95 TG 200 Series RC Owlllalom Sma/Square Output
CX3A 150watt 3-way AE Switch 7.50 1H1 lMHz 12 Ranges 107.00
DC25kV 100 Meg HV Probe 1105 ] TG2000 ... ... ... . g ) . .
DRS10 36 Value Resrs Box 3.95 ‘I’GZOODm (with meter) ... .. . 125.00 K o
RP|24 0/24v 071 Amp P/S d Single S22 (Md(v;\?gnr&dhne control) .. 137.00 3 A usefufl Slzed bllt' Of Stlff paper to Stop the
39.70 io) ands sines
nrz:wu 0/30v0/1 Amp P/S Twin Meters 20-200kHz square 20-150kH2 ... 8500 wmdow rom ratt lng'
79.00 4001 Digital Pulse Generator O 5Hz - 5 MH2
TR1000 Transistor checker i/ out circuit H 95 TR B o i 3 . 99.50
MODS3 Signal I 1 50 unction enernor me/ vare/ . M :
181 Transstor Duode Checker Trangie/ L. ° 4: Rough calculations for your new combined egg
3101 Ci Meter 0/1 K oh 0/150/300/ quare 1Hz KMz ... .. ... .81.00 : :
SO0 AC Volts 0/300 Amp a5 timer/laser cannon project.
€3042 SWR & FS Mater 9.95 PROTO BOARD IN s‘rocx S
SWR10 SWR Meter 1250 KITS PR 6 £9.20, PR 100 £1

SEPARATES EXP300 £5. 75 EXPGOO £6.30,

MS319 21100 Watt Audio Wait Meter  11.95 ; q q q
00V Megohmeter 500 Megonms 4800 I | Q1475 £1.30, £XP45 £2.30. 5: ETI makes a fair soldering iron stand.
*2Y v T 19.95
'2%2 Amp Vanable Transformer LOGIC PROBES AND
DRILLS AND DRILL KITS MONITORS 9
9w 12 voit Operated %'' ma; LT2000 Economy Probe 10MHM2 11.95 . i i i
SMALL DRILL wih 3 colles * ces B LMIMonuor 3100 6: Fl;he dOg ;]nS‘Sted lQn carrying your copy to you
RILL with 3 coliets . 9.90 LP1 Probe 10MH 348
SMALL DRILL with 20 dnills, etc .16.95 P21 SMHz 19.44 AT with your slippers.
;ngh} DRILL with 6 P/C drilis ..12.95 16 Pin IC test chip
M DRILL with 20 duilfs, et 18.95
vAA':II‘AS'Ehmmamrsl e 9.95 PIEZO HORN
”E Speed Ehrminator . 13.95 TWEETE RS
12volt %" Heavy Duty Drill . ..12,50 Un 1o 100 watts each No x-over
d Onl 4.98 each
MICROPHONES, SPEAKERS ’F‘Tg,eu ;o‘ins 6.50
AND COMPONENTS Midrange Flared Horns 11.75

Steren Caszelle Deck wilh
Aecerd/Play. Preamps, Aulo Slop.
Twin-level Melers. Piano Key
Operation. Ready lo use
£21.50 p/p £1.50
(lomitad number 3l this price)

LARGE RANGE IN STOCK (P/P 20p per 1 or 2. 30p per 3 10 5) T '
SPECIAL DFFER ] .

WE SELL
Ket, Seas. Audax, Fane,
Goodmans, Motorola,

Half our orders for binders are repeats: we think
Soochars /K. . | that says a lot for their quality. At £3.00 all inc. you

Sl ‘E get a great deal of peace of mind too!

CALL IN AND SEE FOR YOURSELF
CATALOGUE

PRICES CORRECT AT APRIL ath, 1979.
SEND STAMPED

112p UK

™11 TMK500

ETI Binders
25-27 Oxford Street,

301 EDGWARE RD., LONDON W2 1BN London WIR IRF.

01-724-3564. OPEN 9-6, MON—SAT. | aooResstD ENVELOPE

MIN 32 %
ron YOUR con NOW

ALSO AT 248 TOTTENHAM COURT ROAD. W 1
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ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 26p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
‘Connectors (5) 4 Lead and 3-Lead and.
Pads.(6) DILS (7) BENDS 90°-and 130°
(8) 8—10—12" T.0.5. Cans '{9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 {12).Bends-0.02 (13)
.Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
{ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Yin kit or %in kit. £1
complete. State size.
All orders dispatched promptly.
All post paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. ETI 6

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

SEGURITY
PRODUCGTS

Designed for the Do-It-Yourself market. Easily
installed. Full instructions supplied. As supplied
to the trade.

Magnet and Reed Switch . .. ... Flush 85p

Surface 85p
Pressure Mats ... ........ Large £2.10

Stair £1.35
6’ Heavy Duty Bells ........... £10.50
Sirens 12v84dB @ 10'  ......... £€7.05
BellCovers . ................. £8.05
Window Foil Self-Adhesive .. ..... £€3.20
FoilBlocks .................... 20p
Door Loops, complete .. ......... £€1.10
Key Switches, top grade .. ....... £€4.00
Control Panelsfrom . .......... £29.50

Radar, Infra-Red, and many ciher items avail-
able. Price list supplied free
Please note that our Prices now INCLUDE VAT
at 12%2% + P&P

SECURITY CATALOGUE

Giving details of current professional alarm
techniques — £1 (refundable on orders over
£10)

Access and Barclaycard Sales welcome

We also sell Nascom 1

STRATHAND SECURITY
44 St. Andrew’s Sq., Glasgow G1 5PL
041-552 6731 or 2

alhToYour

Local M.F

Hexadecimal keyboards in kit form, easily
wired to any format — up to 25 low
bounce keys + P.C.B. + ribbon + cable
connector, all included A#irk

KITSWITCH
185 Musley Hill, Ware, Herts
Tel. Ware (0920) 61944

=i
M=

£99-99 s
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

P L I T ey,

Tel: 01-8911923 521"

BREAKING FOR
SPARES

Printed boards containing at
least:

12 TRIACS 200V 1.5A
3 TRIACS 400V 8A
12 TRANSISTOR BC337
8 ZENER Diodes 16V
6 CD @) £) CMOS Buffers
8 BICC Burndy Connectors

And numerous other discrete
components are being offered for
sale at the incredible low price of:
£10. ONLY +20p P&P
These boards will be ideal for A.C.
control applications, such as mo-
tor control, solenoid control, lamp
control, etc.

Please send cheque or postal
order to:

Race Electronics Limited
Department ET, WW

56/64 Morfa Road

Strand, Swansea

LOST THE TIME?

MSF 60KHz TIME RECEIVER, data output, £13.70.
Right time ALWAYS. Sequential year, month, date,
day. hours, minutes, seconds display parts (no case or
pcb, Veroboard ideal) for receiver £1 0.70.

RADIO 4 GONE? 200KHz to Medium Wave Con-
verter, coax and inductive outputs, £9.70.

. V.L.F.? 10-150KHz Receiver, explore, £1 0.70.

$1G. GEN., 10Hz-200KHz, logic and variable sine or
squere wave outputs, £10.80.
Giro 21-923-4000. Each easy-assembly kit includes all
parts, printed circuit, case, postage, etc., money-back
assurance so SEND off NOW.
CAMBRIDGE KITS
45 (TT), Old School Lane, Milton, Cambridge

VMOS POWERFETS

{with free data and ideas sheet)

VNB7AF (60v, 2A, 15W,T0202) ........ 85p
VN10KM (80v, V2A, 1W, TO92tab) ...... 80p
Design catalog

(80 pages, deta and ideas) ........... 30p

VMOS POWERFETS are high input impedance, high
current and power gain, fast switching {2-5n8), ther-
mally stable, secondary breakdown free. odd harmonic
tree, easily parallelled, zener protected devices suitable
for small signal/ power / AF /RF amplification, display/
solenoid /motor /bus and line driving, low impedance
analogue switching; ‘PWM amps and power supplies, hi-fi
amps, etc., efc. .

BIFET OPAMPS
(free data ideas sheet)
TLOBICP (Bpin) .......co0cnvenoennn 29p
TLOTACN (14 pin)  .......cccocesnnns 120p

(BIFET opamps, superior to bipolar types, even have a
few advantages over BIMOS types. Most obvious is their
lower cost. Less obvious is the lower noise and greater
stability of their input stages.) The TLO74CN (inciden-
1ally) is a quad BIFET with particularly low noise and
distortion suitable for hi-fi applications.

P&P 20p. Mail Order only

J. W. RIMMER
367 Green Lanes, London N41DY
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VIDEOGRAPH ausio orG: casmoes
ama

GYEECES

o

Videograph Il links to the aerial socket of
your tv and provides a full colour G IANT
oscilloscope dispiay. A must for hi-fi, home
entertainment, discos, organs etc.

New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc

Complete ﬁ’g,g Luxury cabinet and
Kit only controls. £9-95
READY BUILT UNIT £39.95 + £1.00 P&P .
WILLIANM Dower Houss, Billricay Rosd
STUART fortsse

SYSTEMS LLd Telephone: Srentwood (0277) 810244

RADAR INTRUDER ALARMS complete
unit in plastic box size approx. 6in. x 3in. x
3in. Professional secondhand unit tested
before dispatch, range up to 30ft. Our al! in
price £25, with suitable 12 voit bell — 6in.
diameter £32. ''Q"" Services Electronic
(Camberley) Ltd., 29 Lawford Crescent,
Yateley 871048, Camberley, Surrey.

VHF/FM TRANSMITTER KIT, new silicon '

chip design means low price and better
performance. Very small — ideal but etc.
Range 100 yds. Introductory offer £2.95
P&P 30p (unlicensable). P. Faherty, 4 Angus
Drive, S. Ruislip, Middiesex.

'BRITISH
MOTOROLA
6800 SYSTEMS

6800S: 16K Dynamic RAM, 1K Mikbug com-
patible monitor, room for 8K BASIC in ROM,
VDU with u/1 case and graphics, CUTS and Hi
Speed tape interfaces, Single pcb with power
supply components. Price of kit from £275
without kbd or £299 with keyboard.

Mini 6800 Mk. 2 1K monitor, 1K user RAM,
CUTS, VDU. Kit without keyboard from
£127.50, with keyboard from £152.50.

NCU Board. This number cruncher using the
MM57109 is supplied with our own Basic style
program on tape (3K bytes) that will outperform
any of the BK Basics as a programmable calcu-
lator. Suitable for any 6800 system with Mik-
bug. Kit price £32.

8K RAM {2114) and 5 or 10K PROM bbeard.
This pcb is bus compatible with the above
systems and has all the buffering and decoding
that you need. PCB only, £13.

all prices without VAT and post
PLEASE SEND SAE FOR LEAFLETS

HEWART

MICROELECTRONICS
95 BLAKELOW ROAD

MACCLESFIELD, CHESHIRE
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FOR NASCOM 1
IN SCOTLAND
SEE STRATHAND

In stock now:
Nascom 1
Buffer Boards
8, 16, 32K Ram Boards
Super Tiny Basic
Zeap on tape

Please note it is not our policy to advertise
Nascom products which are not currently
available.

STRATHAND

44 St. Andrew'’s Sq.
Glasgow G1 5PL
041-55267310r2

Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

[

ROADRUNNER WIRE
THREADING SYSTEM

introkit £8.50, Wiring Pencil with full
Bobbin £2.35, Distribution Strips glue fix
20/pkt. 6'' long £2.65 pkt., press fix
50/pkt: 2*' long fit Vero/RS Bds. £2.25
pkt., Bobbins of “Q.S.E.”" wire 4 of 1 col.
/pkt. green, blue, copper, pink £1.95 pkt.
SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £13.25),
Microshear Cutters £3.15 pair,
Conductive Paint £2.35, DIL Breadboards
+ & Gnd. Bus, 20 Ic Posns, Decouplers,
C-Fingers £1.50 ea.

Prices include P&P. Please add 8% VAT.

T. J. Brine Associates
Blackdown Rural Inds.
Haste Hill
Haslemere, Surrey

HI-FI DUSTCOVERS. Amp Fronts, Machine

"Guards, Project Boxes. Fabricated to any size

and shape in (tinted or clear) perspex. One of
orders and trade inquiries welcomed. Please
send SAE with your requirements to: D.
Somerville, 16 Neville Avenue, Portchester,
Hampshire PO 16 9NX.

Linsley-Wood 75 watt Amplifiers constructed
and repaired. Power amp modules from

£11.75. Good range of spares in stock. |. G.

Bowman (Dept. ETI), 59 Fowey Avenue,
Torquay, S. Devon. )

NEW QUALITY STEREQO AMP CHASSIS.
60w (RMS) Silicon Power Modular System.
Protected 3Q min. 0.03% Thd. 12/30v.
Wkg. din socks, controls select v/c, etc.,
Boxed, data £9.95 (inc.). Available with
P.s.u. £12.50.

K. Lawrence, 1 Regent Road, likley, W.
Yorks.

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments /Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536.

TRITON FOR SALE. Assembled but no
case, 1%K ram, £200. Ring 0484 44176,
evenings, 6-8.30. Mike Gill, 53 Long Grove
Avenue, Dalton, Huddersfield.

For Sale Set of Printed Circuit Boards for
Z80 Microcomputer (as advertised by Green-
bank Electronics). Cost £60 accept £30 or
over. (Full software support from Green-

‘bank Electronics.) 01-741 1132,

AF/RF SIGNAL INJECTOR £3.50. AF/RF
Signal Tracer £3.75. Also Transistor Tester,
uses your meter, £5.50. Send SAE for leaf-
lets. G. Bobker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs.

TIRRO’s new mail order price list of elec-
tronic components now available on receipt of
SAE. TIRRO Electronics, Grenfell Place,

Maidenhead, Berks.

COLOUR MODULATOR
L FOR ALL TV GRAPHICS!
£6 9 5 Red, Green. Blue inputs {can be mixed)
- SUPER EXPLOSION FLASH EFFECT FOR

inc. UHE TANK BATTLE. FREE INTERFACE DE-
Modulator TAILS.

WILLIAM STUART SYSTEMS
Dower House. Billeri Road. g Essex
CM13 35D Tel (0277) 810244
Barclaycard/ Access welcome

SPECIAL OFFER—Single
sided Pax PCB mat, four off,
4% x 62", 99p ali up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek01-891 1923
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PRINTED
CIRCUITS

and

HARDWARE

Comprehensive range Constructors Hardware
and accessories '

Selected range of popular components

Full range of HE printed circuit boards
normally ex-stock, same day despatch at
competitive prices

P C Boards to individual designs

Resist-coated epoxy glass laminate for the

d .y man with full processing instructions (no
unusual chemicals required)

Altac range of etch resist transfers and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
... SERVIGES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

THE LOW-COST WAY TO
ORGANISE YOUR COMPONENTS

COMTRAYS

Store resistors, capacitors, IC's, screws, etc. ldeal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2 x1Yzins.
deep.
£1.60 each, including p.p. and VAT
Four for £5.90 (64 compartments)
Eight for £10.90 (128 compartments)

Cheque or P.O. to:
HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

PLEASE
MENTION

ETI
WHEN

REPLYING

10
ADVERTS

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL
ALARM GLOCKS

ADVERTISEMENT INDEX

A.J.D. Direct Supplies ... 17 Lektrokit ............. 98
Atek ................ 61 lLotusSound .......... 110
: Ambit ........ 112 & 113  MaclinZand ........... 11
- W = T Astra-Pak ............. 43 Magnum Audio ....... 111
Rewrned to g;;viceAD.epartmem within guarantee A&M Elec’tfonics """ 112 Maplin """"""" 1 24
period. Audio Electronics ...... 118 Marshalls ............ 102
0 PO = SR BT G Bi-Pak ............ 4 &5 Metac ............... 28
e e Brewster ............. 61 Minikits .............. 70
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FREE B BUG
valued at £23.00
plus 10 x C12 cassettes
valued at £4.00
plus Standard Modulator

INTERESTED
IN HOME
COMPUTING? | wrievery Nascon

Start now and don’t get left behind THE NASCOM 1
is here Ex-stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software — many now available.
The Powerful 280
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
— no drilling or special tools
Just neat soldering
required. i
Only T19%580 + 8% VAT (includes p & p + insurance)
Manuals seperately 2.95 NEW LOW PRICE

280 programming Manual 6.90

780 Technical Manuat  2.95 £165 + var
P10 Technical Manual 295 Power supply suitable for
{All prices add 8% VAT) NASCOM 19.90

NASCOM AD ONS — Nascom improved manitor B Bug (2K)
featuring — *Four times tape speed *Direct text’entry without
ASCII *Extended keyboard facility *Additional useful

subroutines £23.00

Nascom Vero Case Nascom Music Box Kit £9.90

£22.50 (write your own tunes and play
Nascom Joy Stick Kit them on your Nascom.
£14.90 Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program.

NASCOM IMMEDIATE
EXPANSION S100 from COMP
—strongly recommended

The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertion
of $100 boards (e.g. Static RAM, EPROM and discs etc.).
S$100 Motherboard/Buffer £47.50 Motherboard
(Complete kit + documentation) comes complete

. ) with 2K Tiny
Suitable 8K Static RAM Memory €425 £110

Basic Of
(fully assembled tested and guaranteed) ci:'sc.m;',

NASCOM LOW COST EXPANSION

Uses dynamic RAM and NASBUS
(please note this expansion does not support S100 memaory)

Tiny Basic in EPROM £25.00
8K Dynamic RAM board {in kit only) £85.00
Motherboard (in kit only) £12.50
Buffer board (in kit only) £25.00

All
plus
VAT

FOR COMPUTER PROGRAMMES

SPECIALDYNAMIC  ¢gg

+ VAT

MEMORY OFFER

8x 4116 o

150ns access time, 320ns cvrle

SHORT C12 CASSETTES10 for £4.00

COMPUKIT UK101 -oevo

All specifications of Superboard with many improvements and in
kit form including power supply and modulator on board. Improved
video display with 48 chars x 16 lines. English TV Standard.

£219

+ VAT
SEND £10 DEPOSIT TO RESERVE

OHIO SUPERBOARD Il NEW~sx'oewo

For electronic buffs. Fully assembled and tested. Requires + 5V at
3 Amps and a video monitor or TV with RF converter to be up and
running. STANDARD FEATURES

Uses the ultra powerful 6502 microprocessor

RELEASED END OF
JUNE 1979.

;Ili 8K Microsoft BASIC-in-ROM

bR Full feature BASIC runs faster than currently
d:g:‘”g:::g:: available personal computers and ali
T T 8080-based business computers

4K static RAM|on board expandable to 8K
Full 53-keyboard with upper/fower case and user
programmability
Kansas City standard -audio cassette interface
for high reliability
Full machine code monitor and /O utilities in
ROM
Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters

EX-STOCK—£263 i

Please phone to check availability or send €10 to
reserve one and pay the balance on delivery

“wgtiy 11

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25
High Quality 8 meg band width £4.90

INDUSTRIAL POWER SUPPLY

+5v 10 amps — £63.25 +5v 5 amps + 12v-12v-5v £89.00
DC switched Both housed and fully guaranteed. Lightweight

TRS80 SOFTWARE NEW

100 MIXED PROGRAMMES  ¢39 00
on cassette (inc.VAT)

HITACHI 9" & 12"
PROFESSIONAL MONITORS

SUPERB DEFINITION
9 — £132)
127 — £210 )

Delivery charged at cost — Red Star — Securicor — Post etc., Your
Choice. Please make cheques and postal orders ayable to COMP, or
phone your order quoting BARCLAYCARD or ACCESS number.
OPEN — 10am to 7pm — Monday to Saturday
CONTINUOUS DEMONSTRATIONS e -

d09-0 -INODOTVIYD 67, ONIHAS HNO HO4 AN3S




JUST COMPARE OUR CASH AND CARRY PRICES!

THE TRS-80 (SPECIAL SCOOP) @ ATTENTION! savesso — gpevrc
Low Priced, Ready to Go! » [ TRS80 & APPLET USERS "=

| , 16K UP  jair no
- - GRADE KIT LEF:CgMAL+£V9A9T GbleS/TmeEE
= .1-;

- W NEW Standard QWERTY
Use your own cassette Keyboard with 16K Memory
el LI

Level-ll with 4K RAM +

) h VAT
Improved graphics. print
formatting, and a faster cassette

transfer rate are features of
Level-Il BASIC.

PLUGS INTO
YOUR OWN TV

Level-Il with 16K RAM

A combination of 16K RAM and +
the powertul Level-I' BASIC VAT
produces a system capable of

handling most demands

FREE 100 PROGRAMS ' ‘ & The No. 1

in the U K.
Aftordable
KEY BOARD ONLY | SoMhoss Aren .-
8K PET still at
UK POWER SUPPLY — £9.90 . var unbeatable price of £499 . var

THE EXIDY SORC

SORCERER
COMPUTER SYSTEM @
Th e +]

79 CATALOGUE -0-60p

v SEND FOR OUR SPRING

NEW! THEITT APPLE (2020) T

EX STOCK 4K et
LOW PRICE MEMORY UPGRADE : |
PURCHASED AT TIME OF ORDER

 Full colour - UHF output * Audio
-assette tape interface - Up to 48K
RAM on board * BASIC in ROM
(graphics commands include % o ! , 690
OLOUR = VLIN, HLIN, PLOT and o o2 < ) 326 pa £
SCRN) - Built in Loudspeaker : - ! Mol Zkil97)320pages £6.90
“Buckets of software already 0 Softwar Ol OTHELLO e 2 s
available ‘disk system (110 K byte @ 3 ) a £2.00
per drive includes controller) only 3080 A/B08E = g MOI MINO PILOT powertul text
£425 + VAT Programmin. editor and interpreter in ' Ka! £5.00

For technical and sales literature send SAE to: TAKE ADVANTAGE OF QUR
COMPUTER COMP COMPUTER COMPONENTS (Exidy UK Sales), SHORT DELIVERY TIME.
COMPON ENTS Freepost, 14 Station Road, New Barnet, Herts. ) )
Tt g AU T Tel: 01-441 2922 (Sales) 01-449 6596  Telex: 298755 All prices exclusive of VAT

(PART OF THE COMPSHOP LTD GROUP)

£9.50

£5.40
s £68.90




This superb Gigan — build the #i°s1 working section for justover - G0 Full specification A wﬂga of h‘gﬁlv anractive knoos 18 described i aur eaxacogue Cu' paces are viry
in o catalogre attractive 100!

Ti{ - . | ~ . _

Ménlé- ho TV and W_l 8c A pulse wilth trun controller for smooth slow munning plus inema braking and " " >
catalogse . I = 4 I accaleratior Full zonstruction detads in our cataloque A wide range of disco accessories at marvellous prices. AOur catalogu= has 3il the detals

L o
g
-
4
3 . - 5
« : :
: . The - Sl
Add-on bass pedal umt for organs Has gxce' enl bass guitar siop lor gunansts The 3800 syvhesser budd 1%olFself at a fraction af the co-r of ane ready-made with rhythm ge the ‘Drum i Co-shntlr datails 25p (L -
accompam e Spechcation in cur catalogue this speciication Euli details in our catalogues 'T(EAQ) Speu-hcaxlon hula?ngue = Ll < T

NTIRPLIN

ELECTRONIC SUPPLIESLTD

Allmailto:- -

P.O.Box 3,Rayleigh, Essex SS6 8LR N - :
Telephone: Southend (0702) 554155. ¥ .

-
Shop: 284 London Road, T
Westcliff-on-Sea, Essex. " 3
(Closed on Monday).
Telephone: Southend (0702) 554155
| = v i you need s ou caslogue Post the
_‘"'—:' e | R
e veney Post this coupon now for your copy of cur
99 1979-80 catalogue price 75p.
e P Please send me a copy of your 280 page catalogue
e et 3 assoonasitis published (8th Jan 1979) lenclose
 without 75p but understand that if lamnot completely

satisfied | may return the catalogue to you with
14 days and have my 75prefunded immediate

et y If youlive outside UK send £10r ten internationa
1w Reply Coupons
tr
' NAME
wsletre ADDRESS
o

ETI679

§ e Do M S NS S NN RN

A 33.xey ASCl keyboard wnh 625-hne o dlerface 4 paoe memory and
T IOProcEsSS irtertace Del.'mls n our catalogue




