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TRANSCENDENT 2000 
SINGLE BOARD SYNTHESIZER 

All kits also available as separate packs (e.g. 
P.C.B., component sets, hardware sets, etc.). 
Peces in FREE CATALOGUE. 

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A 
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL. 

The TRANSCENDENT 2.000 is a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range. There is portamento, pitch bending, a VCO with shape and pitch 
modulation, a VCF-with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch 
detector, ADSR repeat, sample and hold, and special circuitry with precision components to ensure tuning stability amongst its many features. 

_.. 

The kit includes fully finished metalwork, fully assembled solid teak 
cabinet, filter sweep pedal, professional. quality components (all 
resistors either 2% metal oxide or 1/2% metal trim!) and it really is 

complete - right down to the last nut and bolt and last piece of wire! 
There is even a 13A plug in the kit - you need buy absolutely no more 
parts before plugging in and making great music! Virtually all the 
components are on the one professional quality fibreglass PCB printed 
with component locations. All the controls mount directly on the main 
board; all connections to the board are made with connector plugs and 
construction is so simple it can be built easily in a few evenings by 
almost anyone capable of neat soldenog! When finished you will 
possess a synthesizer comparable in performance and quality with 
ready -built units selling for many times the price! 

COMPLETE KIT 
ONLY 

£168.50 + VAT! 
Comprehensive handbook supplied with all complete kits! This fully 
describes construction and tells you how to set up your synthesizer 
with nothing more elaborate than a multi -meter and a pair of ears! 

WE'VE MOVED! 
NEW FACTORY UP! 

PRICES DOWN! 

Cabinet size 24.6" x 15.7" X 4.8" (rear) 3.4" (front) 

INCREASED CAPACITY AT OUR BIG NEW FACTORY 
MEANS MANY PRICES DOWN! ALL OTHERS FROZEN! 

TRANSCENDENT DPX 
DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI -VOICE SYNTHESIZER 

ANOTHER SUPERB DESIGN BY SYNTHESIZER EXPERT TIM ORR - PUBLISHED IN ETI 
The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneously. On the first there is a beautiful harpsichord or 
reed sound - fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a 

straightforward piano or a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the 
keyboard or should you prefer - strings on the top of the keyboard and brass at the lower end (the keyboard is electronically split after the first two octaves) or vice versa or even a 

combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it 
sounds - just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism. 
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the vibrato 
comes in only after waiting a short time after the note is struck for even more realistic string sounds. 

Cabinet size 36.3" X 15.0" X 5.0" (rear) 3.3" (front) 

\\\\\\ ..\\.\e \`.,...... ..... ,,,...a..a:,.. . .`. .. 
COMPLETE KIT ONLY £299.00 + VAT! 

To add interest to the sounds and make them more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The 
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects. 

As the system is based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitch or key change, computer 
composing etc., etc.) 

Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simple with excellent access to all the circuit 
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet. 

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., even a 13A plug - you need buy absolutely no 
more parts before plugging in and making great music! When finished you will possess an instrument comparable in performance and quality with ready -built units selling for over £1,200! 

POWERTHAN 
ORDERING INFORMATION AND MORE KITS 

INCLUDING THE AOK HOLE ON PAGE 8 
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ZETRON BRITAIN'S FINEST SELLING RANGE ZETRON 

NEW IZETRON L.C.D. 
CALCULATOR NEW 

Superb value in the 
economy range of LCD 

What more 

GENTS MELODY ALARM 
CHRONO DUAL TIME 

Brand new Melody 
Alarm, Chrono. Con- 
stant display of hours, 

NEW NEW 
QUARTZ L.C.D. TIMER 

A new style timer incor- 
porating split second _ 

calculators. 
could you ask for? This 
marvel of the silicon 
chip era boasts the fol- 
lowing: 

Four basic functions, 
chain and mixed opera- 

mins, secs, weekday, 
am/pm and mode 
square flag indication. 

The chrono runs to a 

1/10th sec (running 
horse style) split and lap 

r ,, ® 
mode facilities are g 

accuracy. The timer is 
finished in a strong 
black plastic case with 
large L.C.D. readout of 
hours, mins and secs. A ^ 

om further optional display I ! + 

mode of month, date 
tions, constants for four 
functions, % calcula- 
tions including dis- 

o-- 
standard. Dual timing > facilities. The alarm i 
system is unique in the f and weekday is avail - 

able. The timer incor- Rnw porates a 1/100th sec 
counts and mark-ups. 
Automatic accumula- 
tion in four functions. 

m 
` 

r (9 
fact that it plays the ^f' 

4 r 
tune "Yellow Rose Of 

chronograph with 
numerous facilities. 

be 
*PLUS* Texas" for 20 seconds. 

be 
(i) The timer can 
frozen. 

Square Root facility ID 93 I rx The tune can 
actuated at any instance (ü) Two people can be 

*PLUS* 
Memory facility 

*PLUS*Auto 
Power Off 

(7 minutes ower) 

---' ® O D 14 

a >o . , t 1 

by the press of a button. 
Backlight, infinitely ad- 
Instable stainless steel 
strap. 

timed simultaneously. 
(iii) Split and lap mode 
facilities are available. A Battery replacement is 

strong black cord is made easy with a screw 

ALL THIS FOR A 
MODEST £4.95 

VERY LOWLY 
PRICED 

£17.75 

attached to the timer back. 
which aids movement OFFERED AT ONLY 
at sporting events. £19.95 

GENTS FRONT BUTTON 
CHRONO ALARM 

Latest style! Constant 
display of hours, mins, Y 
secs, am/pm, weekday 

indication. A 

GENTS ALARM CHRONO 
(12/24 CYCLE) 

A really superb watch 
and module. It can be 
set as a 12- or 24 -hour 
watch with hours, mins,c watch 
secs, am / m and P 

LADIES COCKTAIL 

Elegance and style for 
the lady with the dis - 

silverg 
taste. In gold or i 
finish with and alarm 

further two optional P 

display modes are 
available. The watch 
comprises of 7 digits, P 9 

is 

weekday indication 
always on display. A __: 
unique calendar is built t 
into the watch. You can 
have month followed by 

(( 

matching bracelet. / 
Constant display of 
hours and mins with 
month, date, secs, auto 
calendar and back -fight. 12 function and pro- 

gremmed to the year smonth, 
2009. The alarm can be k ' w ' r ryry 

set to any time within í Lì ß 

24 hours and operates 
for 30 sec. Back -light Ii ' 

date or date followed"by I 

it's entirely up I. _ 
to you. A 24 -hour alarm .." 

can be set to any time 
within a 24 -hour 
period. VERY SPECIAL 

- -71 

r°^ 

and a closely woven ad- 
justable stainless steel 
strap finish the watch 
off with a really superb 

The chronograph 
has a 12 -hour capacity 
and runs at 1 / 10's. 
Split lap 

tteet'e i 
£10.50 iztr 3+" 

"': N' 

sleek look, only 8mm 
and mode 

facilities are available. 
w, 

? 
.0 

thick. Battery hatch, less steel strap finish the 
watch off with impec- £13,25 mineral glass, long -life 

looks. battery and a closely cable 

woven adjustable stain- ONLY £16.50 _...1 

LADIES SUGAR COATED 

Another superb ladies _ 

watch with that ex- 
tremely popular sugar 
frosted finish. Links can 
easily be removed from 
the strapand the claspr - 
hasa a gmechanism 
built in to give a corn- 
fortable fitting. Con - 

stant display of hours, 
and mins, with month, 
date, secs, auto calen- 
dar and back -light. 

F s 3a; r 

z,. y 

£10.50 
ta, ; 

GENTS CHRONOGRAPH 

Probably the best 
looking chrono on the 
market. Constant dis- 
play of hours, mins, 
secs with am/pm indi- 
cation. Also month, - - ,, 
cation. 

and weekday indi- 
cation. 1 / 100th and ,, 

1/10th sec with split â 

and lap mode facilities. 
Back -light, closely 
woven adjustable stain- 
less steel strap. a . 

SPECIAL £8.95 

GENTS MELODY MULTI -- 
CHIME ALARM CHRONO 

Latest technology! Con - 
stant display of hours, 
mins and secs, week- 
day, date and month 
with mode and chime 
indication display. The 
musical alarm once 
actuated plays the tunesp 

"Oh Suzanna"'. Two 
further alarm systems 
are incorporated in this 

'-'+, 
outstanding watch: (i) r, 

24 -hour alarm; (ii) á' f 
count -down alarm. The :.. .} 

watch can be set to 
chime on every full e.= 

hour. A 1/100th sec 
chrono is standard to 
the watch. Can be 
switched off. Mineral 
glass face. The watch 
also has a battery hatch 
backlight and infinitely 
adjustablestainless 
steel strap VALUE AT £19.95 

ZETRON WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT ZETRON 

4 ETI JUNE 1980 



IVI ITRAD (MIDLAND TRADING COMPANY) 

THREE OF THE FINEST SELLING WATCHES ON THE BRITISH MARKET 

GENTS MEMORY 
CHRONO 

CALENDAR ALARM 

A really successful watch incor- 
porating all the latest techno- 
logy. 

Hours, mins, secs, weekday 
and snooze alarm indication on 
constant display. 

A further two optional dis- 
play modes are available, one 
being the calendar and month, 
which can be increased or de- 
creased to give the appropriate 
month of the year. 

A 1/106th second chrono- 
graph with split and lap mode 
facilities are built into the watch 
with a 12 -hour capacity. 

A 21 -hour alarm with a 10 - 
minute snooze function is also 
standard to this watch. A 
further feature is the backlight 
and fully adjustable stainless 
steel bracelet. 

* 
STAR VALUE £19.95 

GENTS DIGITAL ANALOGUE 
CHRONOGRAPH 

Just look at this outstanding watch: 
i) 6 functions (hours, mins, secs, month, date, week - 
day); ii) chronograph resolution; iii) automatic 4 -year 
guarantee; iv) five buttons control all functions; v) 
back -light available. 

ONLY £29.95 + P / P 

v 

< s 

' 

$ 

. - a yqµ'` 

1 
x 

^W 

The above watch is a new style digital analogue 
featuring complete up-to-date modern technology. The 
watch basically constitutes a traditional hand watch 
plus a modern digital watch, both battery powered. 

Hours, mins and seconds are on constant display 
and with the press of a button, month, date and 
weekday is displayed. 

This unique timepiece also has a chronograph built 
in which runs to a 1 /100th sec, and has a 1 2 -hour 
capacity. Features include: i) the chronograph can be 
frozen; ii) two people can be timed simultaneously, and 
iii) split and lap mode facilities are available. 

The watch is finished off with an elegant infinite 
adjustable stainless steel strap. 

ORDER NOW TO AVOID 
DISAPPOINTMENT ! ! ! 

^^ ^ 

r.wA 

r n 

GENTS QUARTZ ANALOGUE 

A truly superb timepiece with ex- 
treme accuracy. A choice of two 
colours on this outstanding watch 
are available, blue or white. 

The calendar in the watch can 
be set to give a readout in either 
French or English with date indica- 
tion being automatic. 

An infinitely adjustable stainless 
steel strap is built in as part of the 
watch. 

The watch is fitted with a long- 
life battery and comes with 
luminous markings to aid night- 
time vision. 

YES ONLY £19.95 

$ 

í 
( 

` ` 1 

`, 
, 

i 

! MITRAD ! THE UNRIVALLED RANGE ! MITRAD ! 

We are able yet again to offer you the above watches plus a 

complete quartz watch range. All at unrivalled prices. Just look 
at the following points: 
(i) 48 -hour despatch guaranteed on both retail and trade 

orders. 
(ii) Full instructions and 12 month manufacturers guaran- 

tee. 
(iii) Our own free back-up service. 
(iv) 10 -day full money refund if not completely satisfied. 
(v) Free felt presentation case with each watch. 

M 
I T 

R 

A 
D 

Phone or write for free full comprehensive catalogue on the 
complete range of watches we offer. Large discounts available 
for bulk buyers. Trade lists on application. Agents wanted 
everywhere. P/P per item 85p which includes insurance. 
Cheques or PO's made payable to MITRAD and sent to (Dept. 
ET), 58 Windmill Ave, Kettering, Northants NN16 SPA. 
(0536) 522024. 

ETI JUNE 1980 5 



WATFORD ELECTRON 
33/35 CARDIFF ROAD, WATFORD, HERTS, 1 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923) 4058879 

CS 
GLAND 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ 
P.05 OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS 
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. (510.00 min.). 

VAT Export orders no VAT. Applimble to U X. Coatomer. only. Unless stated otherwise, all 
prices en exclusive of VAT. Please add 15% to ait price.. 

We stock thousand. mon items. It pays to visit us. We ere situated behind Wetford Football Ground. Nereid Underground/BR Station: Watford High Street. Open Monday to Saturdey. Ample Free Car 
Parking Howe aveilabl.. 

POLYESTER CAPACITORS: Axial lead type. 
400V: 1nF, 1n5. 2n2, 3n3, 4n7, 6n8, 1On, 15n Sp; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p; 
150n, 220n 24p; 330n, 470n 41p; 680n 48p; 1µF 64p; 2µ 2 82p. 
160V: 10nF, 12n, 39n, 100n, 150n, 220n 11p; 330n, 470n 19p; 680n, 1µF 22p; 2.2µF 32p; 4.7 µF 36p. 
1000V: 10n, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 53p; la 175p. 

'POLYESTER RADIAL LEAD CAPACITORS: 250V: 
10n, 15n, 22n, 27n 5p; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, 
330n 13p; 470n 17p; 6ß0n 19p; le 22p; 1g 5 3Op; 2µ 2 34p. 

FEEDTHROUGH 
CAPACITORS 

1000pF/350V 8p 
ELECTRONIC CAPACITORS: (Values ar in µF) 500V: 10 40p; 47 68p; 2501: 100 65p; 63V: 0.47, 1.0, 
1.5, 2.2, 3.3, 4.7, 6.8, 8p; 47, 32, 11p; 63, 100, 27p; 50V: 50, 100, 220. 25p; 470, 32p; 1000, 60p; 
40V: 2, 33, Bp; 100, 12p; 2200, 3300, 85p; 4700, 98p; 35V: 10, 33, 7p; 330, 470, 32p; 1000, 50p; 
25V: 10. 22, 47,80, 1008p; 160, 220, 2 0, 15p; 470 25p; 640, 35p; 1000, 33p; 1500, 40p; 2200, 45p; 
3300, 77p; 470085p; 16V: 10, 47, 7p; 100, 125, 8p; 220, 330,14p; 470, 20p; 1000, 1500, 30p; 2200 
36p; 101: 100, 7p; 640, 12p; 1000, 16p. 
TAG -END TYPE: 450V. 100µF 18Op; OV: 4700, 165p; 64V: 3300 150p; 2500 110p; 50V: 4700, 
150p; 3300 135p; 2200 99p; 401: 15,000 399p; 4700 130p;4000 92p; 3300 98p; 2500 90p; 30V: 4700110p; 25V: 15000 195p; 6400 120p; 4700 100p; 3300 80p; 2200 60p. 
TANTALUM BEAD CAPACITORS 
35V: 0.1µF, 0-22, 0-33. 0-47, 0-68, 
1-0, 2.2µF, 3-3, 4-7, 6-8. 253/: 1-5, 10. 
201: 1-5. 16V: 10; F 13p each. 
16V: 15, 22 25p. 47, 100 50p. 220 
70p. 
10V: 15, 22, 33, 20p. 
6V: 47, 68, 100 30p; 3V: 100 20p. 
MYLAR FILM CAPACITORS 
100V: 0{101, 0-002, 0-005, 001 µ F Sp 
0-015. 0.02, 0-04, 0-05, 0-056µF 7p 
0.1µF, 9p.0-2 11p. 50V:0.47µF 12p 

POTENTIOMETERS: Rotary, Carbon, 
Track. 0.25W Log & 0.5W Lin. 4700, 
6800, 1K0 & 2K0 (Linear only) Single 
Gang 29p 
5K0 -2M0 Single Gang Log & Lin. 29p 
5K0 -2M0 Single Gang D/P Switch 69p 
5K0 -2M0 Double Gang Log & Lin 88p 
Wire Wound Single Turn 1 Watt 200- 
20K0 105p 

CERAMIC CAPACITORS 50V 
Range: 0-SpF to 10,000pF 4p 
0-015µF, 0-022µF, 0-033µF 5p 
0.047µF 5p; 0.1µF. 0.2µF 7p 

SLIDER POTENTIOMETERS 
0-25W log and linear values 60mm 
5KO-500KO single gang 60p 
10KO-500KO dual gang 80p 
Self Stick Graduated Bezels 30p 

SILVER MICA (Values in pF) 3-3, 4-7, 
6-8. 10, 12, 18, 22, 33, 47, 50, 68, 75, 
82,65,100,120,150,220 11p each 
250,270,300.330,360,390, 
470, 600, 800, 820 16p each 
1000,1200,1800,2000 26p each 

PRESET POTENTIOMETERS 
0.1W 500-5MO Miniature Vertical 
& Horizontal 7p 
0-25W 1000-3-3M0 horiz. larger 10p 
0-25W 2000-4-7M0 Vert. 10p 
Cermet, Precision, multiturn, 0.75W %in 
1000-100K 90p 

POLYSTYRENE CAPACITORS: 
10pFto 1nF8p; 1.5nF to47nF 1Op 

MINIATURE TYPE TRIMMERS 
2.5-6pF. 3-10pF, 10-40pF 22p 
5-25pF; 5-45pF; 60pF, 88pF 30p 
COMPRESSION TRIMMERS 
3-4OpF: 10-80pF, 25-1 90pF 30p 
100.500pF45p 400-1250pF 58p 

GAS & SMOKE DETECTORS 
TGS 812 &81341513; Socket 25p 

RESISTORS - Erie make 5% Carbon 
Mi i to e H.gh Stability, Low noise 

RANGE VAL 1-99 100+ 
''/eW 2,20-4.7M E24 2p 1p 
0W 2.20-4.7M E12 2p 1p 
1W 2.20-10M E12 5p 4p 
2%Metal Film 100-1MO 
1%0.5W 510-1M E24 Sp Sp 
100+ price applies to Resistors of each 
type not mixed values. 

JACKSONS VARIABLE CAPACITORS 
DILICON 0 2 365pF with slow 
100/300pF 205p motion Drive 450p 
5000E 2500 00208/176 350p 
6:1 Ball Drive with slow 
4511 / DAF 145p motion drive 410p 
Dial Drive 4103 C804-5pF, 10: 15: 
6'1/36:1 775p 25: 50pF 250p 
Drum 54mm 55p 100, 150pF 335p 
0-1-365pF 325p 'L' 3x310pF 725p 
002365pF 395p 00-3x25pF 550p. 

RF CHOKES 
1µH. 4.7. 10 22. 33. 47. 100. 200. 470 
750, 1 mH. 2.5. 5. 1 0 30p each 
43mH. 100 60p each 

VEROBOARD 01 0.15 015 
(copper clad) (plain) 

21/4 x 31/4" 46p 39p 24p 
21/2 x 5" 55p 50p 31p 
3%x3'/a" 55p 500 
3%x5" 62p 67p 43p 
2'%x17' 169p 135p 92p 
3%017' 218p 180p 120p 
4%x17" 280p - 183p 
Pkt. of 36pins 20p. Spot face cutter 105p. 
Pin insertion tool 140p. VQ Boards 129p. 
DIP Boards 290p. Veroblock 324p. 
VERO WIRING PEN 
Plus Spool 325p 
Spare spool (wire) 80p Combs 7p each 

DIODES 
64102 15 
AÁ119 18 
AAZ15 15 
BY100 24 
ßY126 12 
81127 12 
CR033 157 
069 75 
0447 12 
0570 12 
0479 15 
0481 15 
0485 14 
0690 7 
0091 7 
0595 8 
05200 9 
05202 8 
N914 4 
N916 5 
N4001/2 5 
N4003 6 
54004/5 8 
N4006/7 7 
54148 4( 
N5404 17 
S44 20 

3A/100V 15 
3A/400V 20 
3A/600V 27 
3A/ 1000V30 

BRIDGE 
RECTIFIERS 
(plastic easel p 
1A/50V 20 
1A/100V 22 
14/ 200V 25 
IA /400V 29 
IA /600V 34 
2A/50V 35 
2A/100V 44 
2A/200V 46 
2A/400V 53 
2A/600V 65 
4A/100V 72 
4A/400V 79 
6A/100V 73 
6A/200V 78 
6A/400V 85 
8Y164 56 
VM18 DIL 50 

ZENERS 
Range: 2V7 to 
39V 400mW 

8p each 
Range: 3V3 to 
33V. 1.3W 

15peaeh 

COMPUTER ICs 
2102 125 
2102-2 225 
2112-2 250 
2114 350 
2708 595 
27L08 995 
4116 850 
4047 750 
6502 995 
6503 850 
6504 785 
6505 850 
6520 525 
6532 1050 
6551 1150 
6800 800 
6810 360 
6821 500 
6850 485 
6852 485 
8080A 595 
8085A 1220 
81LS95 125 
81LS96 125 
81LS97 135 
8251 700 
8253 1275 
87264 235 
87284 280 
BT95N 160 
87975 150 
AY -3-1015 550 
AY -5-1013 399 
AY -5-2376 920 
CP1610 920 
DM8123 200 
MC1488 85 
MC1489 90 
MC14411 1020 
MC14412 1520 
MK4027-2 470 
MK4027-3 445 
MK4027-4 350 
MK4116 850 
MK4118-4 2099 
RO -3-2513L 690 
60-3-2513U 650 
SFF96364E 1050 
SFC71301 820 
TMS2516 1750 
TMS2716 1750 
TMS4035 250 
TMS4039 250 
TMS4045 1083 
TMS6011 365 
Z80 CPU 2.5M 990 
Z80 CPU 4M 1099 
Z80 CTC 595 
Z80ACTC 

, 720 
Z80 P10 660 
Z80A P10 720 

FERRIC CHLORIDE 
11b bag Anhydrous 125p + 35p P&P 

DALO ETCH RESIST PEN + spare tip 75p 

NOISE 
Z5J 180 

COPPER CLAD BOARDS 
Fibre Single- Double- SR BP 
Glass sided sided 9.5"x8.5" 
6" x 6' 85p 105p 90p 
6" x 12' 130p 195p 

OIL PLUGS (Headers) 
14 pin 35p; 16 pin 40p; 24 pin 85p; 
40 pin 375p. 

VARICAPS 
MVAM115 

140 
BA102 25 
681058 40 
BB106 40 
MVAM2 150 

Soldercon pins: 100 55p; 500 250p. 

DIL SOCKETS 
(TEXAS) Low Wire 

prof. Wrap 
8pin 10p 25p 

14pin 12p 35p 
16pin 13p 46p 
18pin 16p 52p 
20pin 22p 65p, 
22pin 25p 70p 
24pin 36p 78p 
29pin 39p 85p 
36pin - 105p 

\Opin 50p 109p 

EDGE 
CONNECTORS: 
(Double type 

.1 .156 
2x10 way - 85p 
2x15 way 99p 
2s18 way 115p 120p 
2x22 way 130p 135p 
2x25 way 149p 160p 
2x30 way 170p - 
2x36 way 194p - 
2x40 way 210 - 
2x43 way 232p - 

TRIACS 
3A200V 49 
3A400V 50 
8A100V 54 
8A400V 64 
84800V 108 

12A100V 60 
125400V 70 
125800V 115 
165100V 240 
165400V 105 
16A500V 120 
255500V 235 
255800V 295. 
T28000 120, 

SCRs 
Thyristors 
0.64200V 30 
0.8Á100V 30 
0.8Á200V 35 
55100V 32 
5Á400V 39 
5Á600V 43 
84300V 48 
8Á500V 58 
8Á600V 85 
12Á100V 42 
12Á300V 59 
12Á500V 92 
12Á800V120 
BT106 150 
BT116 150 
C106D 38 
TIC44 22 
TIC45 25 
2N4444 140 
2N5064 35 

DIAC 
ST2 20 

LINEAR ICs 
702 75 
709 14 pin 38 
709C 8 pin 35. 
710 67 
723 14 pin 38 
733 99 
741 8 pin 17 
741 TO5 35 
747C 14 pin 78 
748C 8 pin 36 
753 8 pin 150 
810 159 
AY -1-0212 580 
AV -1-1313A 660 
AY -1-1320 315 
AY -1-5050 190 
AY -1-5051 145 
AY -1-6721/6 195 
AV -3-1270 840. 
AY -3-8500 390 
AY -3-8910 850 
AY -5-1224A 260 
AY -5-1230 450 
AY -5-1315 560 
AY -5-1317A 630 
AS -5-3500 510 
AY -5-3507 415 
AY -5-3600 1090 
AY -5-4007D 650 
AV -5-8100 735 
CA3011 110 
CA3012 150 
CA3014 157 
CA3016 68 
CA3019 70 
CA3020 186 

TRANSI 
p 

AC125 35 
AC126 25 
AC127 22 
AC128 20 
AC141 27 
AC142 28 
AC176 25 
AC187 26 
AC188 26 
ACY17 60 
ACY18 60 
ACY19 60 
ACY20 53 
ACY21 40 
ACY22 60 
ACY28 60 
ACY39 80 
ÁC141 39 
AD149 75 
40161 42 
40162 42 
AF114 60 
AF115 60 
ÁF116 60 
ÁF117 50 
ÁF118 75 
ÁF139 40 
ÁF178 75 
AF186 50 
ÁF239 42 
ASZ21 BO 
BC107 10 
BC107B 10 
BC108 10 
BC1088 10 
eC108C 12 
8C109 10 
BC109B 12 
BC109C 12 
BC114 20 
BC115 20 
BC117 20 
BC118 18 
BC119 28 
50140 26 
BC142 26 
BC143 26 
BC147 9 
BC147B 10 
bc148 8 
BC148B 10 
BC149 9 
8C149C 10 
BC153 20 
BC154 13 
BC157 10 
SC158 10 
BC159 11 
BC160 28 
BC167A 11 
SC168C 10 
BC169C 10 
BC170 15 
BC172 11 
8C177 15 
BC178 14 
BC179 15 
BC182 10 
BC183 10 
8C184 10 
BC182L 10 
BC183L 10 
BC184L 10 
BC187 22 
BC212 9 
BC212L 9 

STORS 
BC213 
BC213L 
BC214 
8C214L 1 

BC237 1 

BC238 1 

BC3078 1 

BC308 1 

8C327 1 

BC328 1 

BC337 1 

BC338 1 

BC441 2 
BC461 2 
80477 3 

38 
BC517 3 
BC547 1 

BC548 1 

BC549C 1 

BC556 1 

BC557 1 

BC558 1 

BC559 1 

SCV30 80 
BCY34 75 
BCY35 50 
BCY39. 78 
BCY40 48 
BCY42 14 
BCY70 14 
BCY71 16 
BCY72 158 
BCY78 19 
BD112 95 
BD124 115 
80131 42 
80132 42 
80133 50 
130135 30 
80136 30 
80137 30 
80138 35 
BD139 30 
BD140 30 
80144 198 
OD145 175 
BD158 60 
50205 110 
60206 110 
BD222 65 
813245 50 
00378 70 
BD434 32 
BD517 70 
8D6954 85 
806964 85 
BDY56 170 
BDY60 140 
13E115 26 
8E154 29 
8E158 30 
8E167 25 
8E173 24 
8E177 25 
8E178 30 
6E179 38 
8E180 38 
8E184 25 
BF185 25 
8F194 11 
8E195 12 
8E196 12 
8E197 12 
BF198 16 
BF199 29 

13E200 40 
BF224A 24 
BF244B 60 
BF245 24 
BF256A 50 
8E2568 45 
SF257 30 
8E258 28 
13E259 28 
8E451 20 
8E336 35 
BF337 32 
BF594 30 
BF595 20 
eFR39 25 
BFR40 25 
BFR41 24 
BFR79 24 
BFR80 24 
BFR81 24 
BFR98 105 
BFX29 26 
BFX81 45 
BFX84 26 
BFX85 28 
BFX86 28 
BFX87 28 
BFX88 28 
BFY50 21 
BFV51 21 
BFY52 21 
8E053 28 
BFY55 38 
BFY56 38 
BFY64, 40 
8E071 20 
eFY81 99 
BRY39 39 
BSX20 20 
65X26 75 
BSX29 45 
BSX78 75 
BSY26 40 
BSY95A 18 
8(7105 115 
BU205 125 
BU208 215 
E421 158 
MD8001 179 
MJ491 175 
MJ2955 105 
MJE170 130 
MJE180 130 
MJE340 54 
MJE370 58 
MJE371 54 
MJ490 90 
MJE520 65 
MJE521 74 
MJE2955 90 
MJE3D55 70 
MPF102 66 
MPF103 36 
MPF104 36 
MPF105 36 
MPF106 40 
MPSA05 15 
MPSA06 16 
MPSA12 22 
MPSA55 22 
MPSA56 22 
MPSU02 58 
MPSU05 50 
MPSU06 50 
MPSU52 65 
MPSU55 55 
MPSU56 60 
MPU131 45 

CA3023 191 MC1312PQ 195 
CA3028A 80 MC1458 45 
CA3035 2 5 MC1495 350 
CA3036 115 MC1496L 92 
CA3043 2 5 MC1596 225 
CA3045 365. MC3302 150 
CA3046 1 MC3340P 120 
CA3048 214 MC3360P 120 
CA3059 1 5 MC3401 52 
CA3075 213 MC3403 135 
CA3080E 5 MC3405 150 
CA3081 190 MEM780 205 
CA3085 5 MFC6040 97 
CA3089E 215 MK50398 635 
C6309040 3 5 MM5303 635 
CA3123E 150 MM5307 1275 
CA3130 90 MM57160 620 
CA3140 48 NE515 80 
CA3160 95- NE518 210 
CL7106 795 NE543K 210 
CL7107 975 NE544 185 
CL8038CC 340 5E555 20 
CL82114 150 NE556 55. 

CM7205 1150 NE550 325 
CM7215 1050 NE561 395 
CM7216AJ 1950 NE562B 410 
CM72168 1950 NE564 425 
CM7216C 1950 NE5654 120 
CM72174 790 NE566 160 
CM7224 785 NE567V 170 
CM7227A 885 NE570 375 
CM7555 89 NE571 420 
LD130 452 RC4136D 110 
LF356 90 SG3402 295 
LM10 395 S5568 275 
LM301AP 23 SL4144150 
LM3087 70 SN76003N 240 
LM311 80 0576013 170 
LM316S 195 SN76013ND 130 
LM324A 45 SN76018 148 
LM339 70 S576023 170 
LM348 90 S57602350 130 
LM349 125 05760335 195 
174379 375 0576115N 215 

-13M380 -80 SN76131 110 
1.141381.5 145 SN76227N 95 
LM382 125 0N76477 200 
LM386 99 SN76660 120 
LM387 150 SP8629 299 
LM7458 40 744550 50 
LM3900 60 10-4621411 250 
LM3909N 70 10-66614 155 
1M3911 125 746700 353 
LM3914 240 144960 320 
LM13600 135 TAD100 159 
M252AA 625 784120S 70 
M25344 1150 T5A5400 220 
MC663 275 7855500 330 
MC1204 250 7134641-012 
MC1301 79 BXorBIM 250 
MC1303 88 780651 190 
MC1304P 260 TBA800 90 
MC1310P 175_1136810 95 

0C26 170 
0028 120 
0C35 125 
0C36 130 
0041 125 
0042 48 
0C43 55 
0C44 55 
0045 30 
0070 35 
0071 28 
OC72 35 
0074 50 
0075 45 
0076 36 
0077 76 
OC81 35 
0082 50 
OC83 48 
0084 45 
00140 110 
0C170 85 
0C171 45 
0C200 48 
T1P29 31 
T1P29B 56 
TIP29C 60 
TIP30 32 
TIP308 40 
TIP30C 43 
TIP31A 38 
TIP318 43 
TIP32A 40 
TIP32C 55 
71P334 54 
TIP33C 70 
TIP34A 63 
TIP34C 75 
TIP35A 135 
TIP35C 165 
TIP36A 145 
TIP36C 185 
TIP41A 50 
TIP41B 55 
TIP42A 64 
T1P42B 82 
TIP120 72 
TIP121 90 
T1P142 125 
TIP147 145 
TIP2955 60 
TIP3055 48 
TIS43 30 
71544 45 
TIS45 45 
11046 45 
TIS59 50 
71574 47 
TIS88 35 
TIS90 20 
TIS91 24 
UC734 50 
ZTX107 11 
ZTX108 11 
ZTX109 11 
ZTX300 13 
ZTX301 16 
ZTX302 20 
ZTX303 25 
ZTX304 17 
ZTX314 24 
71X326 45 
ZTX341 28 
ZTX500 15 
ZTX501 15 
ZTX502 17 
ZTX503 15 
ZTX504 25 

TBA820 - 70 
TBA920Q 260 
754990(1 270 
TC4270Q 220 
TCA965 120 

ITDA1004 290 
TDA1008 310 
TDA1022 575 
7DA1024 105 
7002020 320 
TDA1490 290.. 

7052030 300 
TL061CP 54 
11_062CP 125 
TL064CN 159 
7L071 45 
71072CP 9Ò. 

TL074CN 140 
TL081CP 42 
TL082CP 96 
TL083CP 95 
TL084CN 120 
400170 150 
U4Á180 150 

ZN4146 350 80. 
25424E 130 
75425E 415 
Z51034E 200 
751040E 685 

TTL 74 
7400 

S) 
11 

7401 12 
7402 12 
7403 14 
404 14 

7405 18 

7406 48 
7407 48 
7408 22 
7409 22 
7410 19 
7411 25 
7412 20 
7413 33 
7414 52 
7416 31 
7417 31 
7420 19 
7421 38 
7422 26 
7423 32 
7425 30 
7426 44 
7427 32 
7428 35 
7430 20 
7432 28 
7433 38 
7437 35 
7438 30 
7440 20 

ZTX531 25 
Z1X550 25 
40311 60 
40313 125 
40315 55 
40316 85 
40324 91 
40326 52 
40327 62 
40347 80 
40348 105 
40368 43 
40361 45 
40362 42 
40467495 
40468 60 
404684 70 
40408 95 
40411 280 
40594 98 
40595 90 
40603 67 
40636 130 
40673 68 
25697 40 
25698 40 
25699 30 
257064 19 
2N708 33 
2N918 33 
251131 22 
2N1132 24 
2N1302 35 
251303 50 
251304 50 
251305 35 
2N1306 40 
251307 45 
251308 50 
2N1613 23 
251670 150 
2516718 

120 
252160 350 

'252217 43 
2522184 34 
2522194 22 
2522204 23 
2522214 23 
2N2222A 20 
N2297 45 
n2303 45 
2N2368 21 
2523694 15 
2N2476 120 
2N2483. 28 
252484 30 
2N2492 50 
2N2646 48 
2N2784 55 
252904 24 
2529054 22 
252906 22 
2N2907 22 
2529074 22 
2N2926G 10 
253011 24 
2N3020 33 
253053 18 
2N3054 55 
253055 48 
253108 32 
253252 36 
253302 26 
253441 140 
253442 140 
2N3663 14 
2N3702 10 

7441 74 
7442 71 

'7443 120 
7444 16 
7445 16 
7446 32 
7447 99 
7448 99 
7450 20 
7451 20 
7453 20 
7454 20 
7460 20 
7470 41 
7472 31 
7473 40 
7474 34 
7475 56 
7476 41 
7480 55 
7481 120 
7482 75 
7483 94 
7484 113 
7485 121 
7486 33 
7489 215 
7490 57 
7491 85 
7492 59 
7493 59 
7494 95 
7495 75 
7496 95 
7497 180 
74100 130 
74104 62 
74105 62 
74107 35 
74109 90 
74110 54 
74111 68 
74112 150 
74116 198 
74118 99 
74119 125 
74120 105 
74121 42 
74122 55 
74123 95 
74125 45 
74126 55 
74128 74 
74132 70 
74136 65 
74141 85 
74142 195 
74143 350 
74144 350 
74145 90 
74147 180 
74148 145 
74150 150 
74151 75 

74153 75 
74154 140 
74155. 75 
74156 80 
74157: 75 
74159',185 
74160', 99 
74161. 99 
74162 99 
74163 99 
74164 120 
74165 120 
74166 155 
74167 240 
74170 230 
74172420 
74173 120 
74174 105 
74175 82 
74176 90 
74177 90 
74178 149 
74180 90 
74181 290 
74182 88 
74184 145 
74185 145 
74188 299 
74190 135 
74191 135 
74192 135 
74193 135 
74194 105 
74195 198 
74196 130 
74197 90 
74198 195 
74221 140 
74246 195 
74247 195 
74248 195 
74249 195 
74251 120 
74265 63 
74273 270 
74278 220 
74279 99 
74283 150 
74284 385 
74285,385 
74290 125 
74293 125 
74297 236 
7'298 185 
74365 95 
74366 95 
74367 95 
74368 95 
74390 185 
74393 185 
74179 155 
74199 198 
74490 150 

253703 10 
253704 10 
253705 10 
2N3706 10 
253707 10 
2N3708 11 
2N3709 11 
253710 10 
2N3711 10 
2N3713 140 
253771 179 
253772 195 
253773 288 
2N3819 20 
253820 45 
253622 130 
253823 70 
253824 70 
253866 90 
253879 150 
253903 20 
253904 18 
253905 18 
2N3906 17 
2N4037 52 
254041 40 
254058 17 
254061 17 
254062 17 
254064 115 
254220 60 
2N4234 36 
254236 45 
2N4264 24 
254286 15 
254289 15 
254314 61 
254400 20 
254427 75 
254859 65 
2N4871 50 
254898 135 
254901 160 
254921 40 
254922 55 
255102 125 
255135 21 
255136 21 
255138 20 
255172 25 
255179 60 
255180 38 
255191 70 
2N5305 20 
255308 20 
255457 32 
255458 32 
2N5459 32 
255485 35 
255777 45 
256388 126 
256027 40 
256109 50 
2N5879 140 
200234 50 
35128 112 
35140 112 
AC187 26 
AC188 26 
AF139 40 
BC118 18 
BC237 10 
BC238 10 
BC337 12 
6C034 75 
BCY45 50 
BCY78 19 
BD112. 95 

741 
74L00 
L30 
L47 
L75 
L85 
L121 
L123 

395 e 

220 
360 
195 
340 

74S 
74500 60 
SO4 73 
5132 350 
S138 250 
5158 524 
4188 210 
S189 158 
S194 195 
S195 795 
S24'. 195 
5202 895 
S287 325 
5288 210 
5470 325 
S472 1150 
5475 825 

74LS 
LSOO 13 
LS01 13 
L302 15 
LS03 15 
LSO4 20 
L505 23 
LS08 23 
LS09 23 
LS10 20 
LS11 32 

,LS12 32 
LS13 40 
LS14 75 
LS15 40 
LS20 21 
LS21 32 
LS22 40 
LS26 48 
LS27 45 
LS28 48 
LS30 24 
LS32 30 
LS33 39 
LS37 39 
L338 39 
LS40 28 
LS42 80 
LS47 85 
LS48 120 
L349 120 
LS51 25 
LS54 30 
LS55 70 
LS63 150 

SD158 60 
BD206 110 
BD222 65 
BDY56 170 
BDY60 140 
BF184 25 
8E185 25 
8E245 24 
BF337 32 
BFX29 26 
BFY55 38 
BFY56 32 
BFY81 99 
83X29 45 
BSX78 75 
BSY26 40 
MJ490 90 
MJE170 130 
MJE180 130 
MPU131 45 
71359 50 
71574 47 
UC734 50 
40324 91 
404674 95 
40468A 70 
40636 130 
251302 35 
251306 40 
2N1307 45 
251308 50 
252297 45 
252476 120 
252497 50 
253020 33 
253252 36 
253302 26 
253441 140 
2N3703 10 
253713 140 
253822 130 
253824 70 
253879 150 
254041 40 
254064 115 
254220 60 
2N4234 36 
254236 45 
254264 24 
254286 15 
254289 15 
254314 61 
254400 20 
254427 75 
254898 135 
254901 160 
254921 40 
254922 55 
255102 125 
255135 21 
255136 21 
255138 20 
255180 38 
2555305 20 
255308 20 
255879 140 
2N6388 126 

Telephone orders- now 
accepted (510 min.) 

LS73 40 
LS74 40 
LS75 48 
LS76 45 
LS78 45 
LS83 105 
LS85 105 
LS86 45 
LS90 50 
LS91 125 
L892 75 
LS93 75 
LS95 115 
LS96 180 
LS107 45 
LS109 75 
LS112 80 
LS113 65 
L5114 49 
L5122 70 
LS123 95 
LS124 180 
LS125 60 
LS126 60 
LS132 95 
15136 55 
LS138 70 
LS139 90 
LS145 120 
LS147 210 
LS148 175 
L5151 96 
LS153 85 
15155 96 
LS156 96 
LS157 76 
LS158 85 
LS160 120 
LS161 98 
LS162 110 
LS163 100 
LS164 164 
LS165 165 
LS166 166 
LS168 210 
LS169 210 
LS170 288 
LS173 105 
LS174 147 
LS175 110 
LS181 295 
LS183 298 
LS189 120 
LS190 120 
LS191 120 
LS192 125 
LS193 125 
LS194 125 
LS195 125 
LS196 120 
LS197 120 
LS199 
1_5200 345 
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DIGITAL FREQUENCY METER with a Difference 
0-150MHz in 5 ranges. 

' Large 8 -digit display for high accuracy 
Period and time interval facility. 
Unit counter up to 99,999,999 
10MHz crystal timebase 
Hold and reset buttons plus built-in PSU. 

All these features and mere for less than half the price of an ordinary frequency meter. The 
DFM2000 has ail its components including the displays. switches and transformer mounted 
on one double sided PC board. Assembly is simplicity itself especially since interwirìng has 
been eliminated Tr,s is a high quality design and will make a truly professional digital 
frequency meter that any constructor will be proud to own. 

Price: Oriy £84.50 Kit iP&P 65p). Probes; Optional extra £8.75 
Ready built and tested: £75.50 (65p p&p) 

WATFORD'S 
BOOKSHOP 

CORNER. (Ne VAT on 
Boob) 

5r. ^ Or.e& You 250p 
Evtnre With MWaoelec- 
:Sena. 400p 
hustratrng BASIC mop 
Programming it BASIC 
for &sines 690p 

FuB ASCII Coded 56 
Key 

KEYBOARD 
Type 756 

Only 536,95+ 
(incl. data) 

BASIC Computer Games 
550p 

Some Common BASIC 
Programs 750p 
32 BASIC Programs for 
PET 950p 
280 Assembl. Lang. Pro- 
gramming 750p 
Z80 Microcomputer 
Handbook 690p 
6502 Assmbl. tang 
Programming 750p 
C202 Programming the 
6502 750p 
Practical Intro. to 
PASCAL 400p 
TEL Cook -Book 700p 
CMOS Cookbook 750p 

(p&p please add 40p) 

ASTEC RF Modulators 
250 

Special Widebendwidth 
tor Computers 470 
Sound Modulator 250 

OIL SWITCHES 
4 -way SPST 110 
6 -way SPST 120 
8 -way SPST 146 
RELAYS 
RL6 SPCO 178 
RIBS DPCO 215 

SWITCHES 
TOGGLE- 2A, 250V. 
SPST 28p 
DPST 34p 
DPDT 38p 
4 pole on/off 64p. 

SUB -MIN TODDLE 
SP changeover 69p 
SPST on/off 64p 
SPST biased 85p 
DPDT 6 tags 70p 
DPDT centre off 79p 
DPDT biased 115p 

SLIDE 2801/: 
1A ()POT 14p 
IA DPDT c/over 15p 
1/2A DPDT 13p 
4 pole 2 -way 24p 
PUSH BUTTON 
DPDT Black Body 
Red. Blue. Grn., Yell. 
SRI Latching 125p 
SRM Momentary 

125p 
MINI. Noe Locking 
Push to Make 15p 
Push Break 25p 
Push to c/over 85p 

ROTARY: Make your own multiway Switch. 
Adjustable Stop Shatti g Assembly. Accom- 
modate up to 6 Wafers 90p 
Maim Switch OPST to fit 40p 
Break Before Make Wafers. 1 pole/ 12 way. 
2p/6 way, 3p/4 way. 4p/3 way. 6p/2 way . 

Spacer and Screen 5Sp 
ROTARY: (Adjustable Stop) 
1 pole/2 to 12 way, 2p/2 to 6 way, 3 
pole/2 to 4 way, 4 pole/2 to 3 way 49p 
ROTARY: Mains 250V AC. 4 Amp 62p 

CRYSTALS 
100KHz 323 
455KHz 383 
1MHz 323 
9.008M 395 
1.28MHz 392 
1.6MHz 323 
1 BMHz 323 
1!¡BZMHz 382 
2.4576MHz 362 
3.2768M 323 
3.57954M 196 
4.000MHz 290 
4.032MHz 323 
4.433619M 135 
5.0MHz 355 
5.185M 323 
5.24288M .426 
6.0MHz 323 
6.5536M 200 
7.680M 323 
8.0MHz 382 
8.86723M 323 
9.375M 323 
1O.OMHz 323 
10.7MHz 323 
12MHz 382 
14.3181 MHz 300 
18MHz 323 
18.432M 323 
20.0MHz 323 
27.648M 323 
38.6867M 360 
48.OMHz 323 
t00.00MHz 323 

TRANSFORMERS (Mains Prim. 220-240V) 
6-0-6V: 9-0-9V; 12-0-12V 100mA 95p 
3VA; 0-8V 0.6V (PCB mouning) 160p 
SVA: 8V -.5A 6V -.5A; 9V -.4A 99-.4A; 12V -.3A 
12V-.36; 15V -.25A 15V -.25A 215p 
12V: 4.5V-1.34 4.5V -1.3A, 6V-1 2A 6V -1.2A; 
12V -.5A 12V -.SA; 15V -.4A 15V: -.4A; 20V-.35 
20V-.34 235p (20p p&p) 
24VA: 8V -1.5A 8C -1.5A; 9V -1.3A 9V -1.3A; 
12V-lA 12V_l A; 15V -.8A 15V -.BA; 20V -.6A 
20V -.6A 320p (45p p&p). 
50VA: 6V -4A 6V -4A: 9V -2.5A 9V -2.5A; 12V -2A 
12V -2A; 15V -L5Á 15V -1.5A; 20V-1.24 20V - 
1.2A; 251>-1A 25V -IA; 30V -.8A 30V -.BA 

366p (50p p&p). 
100VA: 12V -4A 12V -4A; 15V -3A 15V -3A: 
20V -2.5A 20V -2.5A. 30V -1,5A 30V -1.5A, 
40V -1.25A 40V -1.25A: 50V -1A 50V -IA 695p 
(60p p&p). (N.B. p&p charge to be added above 
our normal postal charge.) 

ALUM. 
BOXES 
WITH LID 

3x2x1" 55 
2%x5%xlK" 

75 
4x4x11/2 " 75 
4x2 14x194" 75 
4x51Ax1 W' 90 

' 4x21/2x2" 80 
5x4x2" 107 
6x4x2" 110 
7x5x21/2" 145 
8x6x3" 185 
10x7x3" 240 
10x41/2x3" 228 
12x5x3" 230 
12x8x3" 275 

ETI Projects: 
Parts available 
for: Click 
Eliminator. 

' DM900, 60W 
Amplifier 
System. Send 
SAE plus 5p 
for list. 

VOLTAGE REGULATORS 
14 "03 + ve -ve 
5V 7805 175p 7905 220p 

12V 7812 175p 7912 22Op 
15V 7815 175p - 
18V 7818 175p - 

1A 70220 Plastic Casing 
5V 7805 60p 7905 65p 

12V 7812 60p 7912 55p 
15V 7815 60p 7915 65p 
18V 7818 Epp 7918 85p 
24V 7824 60p 
100inA T092 Plastic Casing 

5V 78105 30p 79105 66p 
6V 78162 30p - 
8V 70182 30p 

12v. 78112 30p 79112 66p 
15V 78115 30p 79115 66p, 

LM300H 170p 151327 270p 
LM305H 140p LM723 38p 
LM309K 135p TAA550 50p 
1M317K 350p TBA625B 95p 
LM323K 550p 11241412 150p 
LM325N 240p 78 H05 +5/5A 
LM326N 240p 596p 

7890 5 70 +25V 
ß50p 

OPTO 
LED with Clips 
TIL 09 Red 13 
TIL 11 Gin.. 17 
TIL 12 Yel. 18 
TIL 20.2" Red 14 
.266 Green, yellow 
or Amber 18 
Square LEDs, Red, 
Green, Yellow 36 
L0271 Infra Red 40 
SF11205 Detector 90 
TIL32 Infra Red 58 
71L78 Detector 70 
BARGRAPH. Red 10 
segments 225 
LS400 265 
OCP71 120 
ORP12 63 
ORPBI 85 
255777 45 

ISOLATORS 
1L74 48 
711111/2 85 
TIL 14 95 
TIL 17 110 
Bargraph 225 

PANEL 
METERS. 

FSD 
60x46x 
35mm 
0-50yA 
0-100yA 
0-500pA 
0-1rM 
0-5mA 
0-10mA 
0-50mA 
0-100mA 
0-5170mA 
0-1A 
0-2A 
0-25V 
0-50V AC 
0300V AC 

445p each 

414x31Ax1 'h" 
050pÁ 
0-100pA 
.0.500pA 
595p each 

7 Segment Displays 
TIL307 675 
TIL312.3" CA 105 
TIL313.3"CC 105 
711321 .5" CA 115 
TIL322 .5" CC 115 
DL704 .3" CC 99 
01707.3" CA 99 
DL747.6" CA 180 
.8" Orange CA 260 

50357 Red 120 
.3" Green CA 150 
.6" Green CA 216 
.3" Red CA. 150 
3" Green CA 150 

LCD 31 Digit 876 
CD 4 Dion 975 

LS202 345 
1S221 120 
L5240 225 
LS241 225 
IS242 232 
LS243 232 
LS244 225 
LS245 270 
LS247 135 
LS 248 135 
L5249 135 
LS251 130 
1.3253 130 
LS257 115 
LS268 120 
LS259 160 
LS261 450 
LS266 75 
LS273 180 
LS275 320 

LS279 88 
LS280 250 
LS283 190 
L$290 130 
L5293 130 
LS295 215 
LS298 215 
1S299 420 
LS300 175 
15302 175 
LS320 270 
LS323 450 
LS324 200 
L5325 320 
LS326 330 
LS327 315 
LS346 185 
IS347 150 
LS348 190 
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185 
185 

65 
65 
65 
65 

180 
180 
150 
199 
185 
215 

50 
420 

85 
140 
140 
210 
199 
275 
230 
140 
195 
ISO 
105 
105 
270 
750 
850 

CMOS 
4000 18 

2 26 
4006 92 
4007 22 
4008 82 
4009 40 
401r 48 

4011 
4012 24 
4013 45 
4014 85 
4015 85 
4016 42 
4017 82 
4018 88 
4019 48 
4020 99 
4021 105 
4022 96 
4023 25 
4024 75 
4025 25 
4026 180 
4027 48 
4028 82 
4029 105 
4030 60 
4031 225 
4032 125 
4033 175- 
4034 210 
4035 125 
4036 385 
4037 115 
4036 118 
4039 360 
4040 105r 
4041 80 
4042 80 
4043 95 
4044 95 
4045 175 
4048 130- 
4047 98 
4048 65 
4049 45 

24 4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4059 
4060 
4061 
4062 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
4160 
4161 

48 
eo 
80 
so 

130 
135 
135 

1900 
575 
130 

1225 
995 
120 
58 

430 
26 
26 
30 
25 
25 
25 
25 
99 
48 
30 
88 
28 
90 
90 

150 
89 

240 
105 
105 
350 
115 
190 
125 
125 

4162 125 
4183 125 
4174 130 
4175 120 

'4194 125 
4408 780 
4409 790 
4410- 790 
4411 1020 r 

4412F 1620 
4412V 1520 
4415F 850 
4415V 850 
4419 3201 
4422 670 
4432 1050 
4435 1050 
4440 999 
4450 360 
4451 350 
4452 
4490F 750 
4490V 760 
4501 28 
4502 125 
4503 75 
4506 75 
4507 60 
4508 325 
4510 99 
4511 150 
4512 98 ' 

4513 225 
4514 265 
4515 2.99 
4516 120 
4517 450 
4518 105 
4519 70 

4520 115 
4521 250 
4522 150 
4526 150 
4527 160 
4528 120 
4529 175 
4530 89 
4531 165 
4532 140 
4534 575 
4536 395 
4538 160 
4539 135 
4641 150 
4543 175 
4549 296 
4553 440 
4554 175 
4555 85 
4556 75 
4557 425 
4558 130 
4559 290 
4560 235 
4561 95 
4562 595 
4566 190 
4568 299 
4569 250 
4572 48 
4580 595 
4581 350 
4582 150 
4583 125 
4584 64 
4585 140 
40106 

1St ,' % 
Top of all systems 

tested byindependent' 
11) national authority' 

July 79 

C3001ES200 
high performance electronic ignition,to add power, 
economy, reliability, sustained smooth peak perfor- 
mance, instant all weather starting, to your. car. 
Surefire has sold in its thousands in ready made form from big 
name accessoryfirms, but it is now available in quality kit form to fit all 
vehicles with coil ignition up tp 8 cylinders. 
ES200. A high performance inductive discharge ignition incorporating 
a power integrated circuit (special selection): electronic variable dwell 
circuit Imaxirriises spark energy at all speeds): pulse processor 
(overcomes contact breaker problems). Coil governor (protects coil). 
Long burn output. Negative earth only. Compatible with all rev. counters. 
C300. In it's ready built form (C3000) it came top of all systems tested 
by an independent national authority July' 79. A high energy 
capacitive discharge ignition incorporating a high output short circuit 
proof inverter, top grade Swedish output capacitor, pulse processor 
circuit, transcient overload protection. Fast rise bidirectional output 
ideal for fuel injection, sports carburation, oily engines. Compatible with 
most rev. counters. (Love cost adaptors available for rare cases. 
Application list enclosed with each kit. Note: Vehicles with Smiths 

- Jaeger rev. counters code RVI on dial will require adaptor type TCI(. 
What's in the kits. Surefiré s own precision anodised aluminium 
extruded case. P.C. mounted security changeover switch, static 
timing light. Special selection Motorola semi -conductors. Capacitors, 
resistors etc. selected after 5 years experience. Glass fibre pcb, solder, 
complete down to last washer 
Fully illustrated comprehensive instructions 
and full technical back up service. 

Suretron Systems (UK) Ltd. 
London Rd 

Name. 

Address.. .. 

Piccadilly 
Dept. ET16 

Place, ., Bath BAI 6PW. Tel: Bath (0225) 23194 

'Phone order with Access Barclaycard 
VAT and F & P me 

Outantity 
required 

ES200: Neg 4 £I&95. £1l .95 

C300: Pos 
i £I27e9g. £15.95 

C300: Neg -L £195 £15.95 

Tacho Adapt. TC1 £3.90 

I enclose 
r.hrj PO's 

- 
ChyNo 

7 

L 352 
LS353 
LS355 
LS366 
LS387 
LS368 
LS373 
LS374 
LS375 
15377 
LS378 
L5379 
LS384 
LS385 
LS386 
18390 
L5393 
15395 
L5396 
LS398 
Iß399 
LS445 
LS447 
LS490 
LS668 
LS669 
LS670 
LS673 
LS674 



DIGEST 
Vending Over 
Backwards 

Asource of constant frustration 
to many people is vending 

machines. Invariably they have 
run out of what you want, or 
give you chicken soup flavoured 
coffee, or refuse to refund your 
money. The average vending ma- 
chine certainly bears signs of the 
dislike its customers have for it, 
mostly in the form of dents, 
framed by boot marks. The 
wonderfully inscrutable Japanese 
have, of course, developed a cure 
in the form of the machine pic- 
tured here - not particularly 
beautiful to look at, but with a 
heart of gold. When the customer 
approaches it, a sensor picks up 
the infra -red rays emitted by 

Ex -Static 
iscguard' from Metrosound is 
an everlasting anti -static treat- 

ment for records. In the kit you 
find a spray pump, a bottle of 
'special' fluid and a record cleaner 
for buffing. 

The makers claim that there is 
no detectable change in sound 
quality except as we found that 
the treble sounds cleaner, as it 

him, and a 'soft female voice' 
says "Welcome" and lists the 
merchandise in the machine. It 
also tells the customer when there 
is no change available, when items 
are out of stock and reminds him 
if he has not fed enough money 
into it for the item he requires. 
Finally the machine says a cheer- 
ful "Thank you" and reminds 
the buyer to pick up his change. 
This machine, although a novelty 
at the moment, has quite inter- 
esting possibilities, but there are 
no marketing plans for it as yet. 
Wouldn't it be nice to walk away 
from a vending machine, clutch- 
ing exactly what you asked for 
and with the echoes of that warm 
welcome ringing in your ears? The 
system was developed by Mit- 
shushita Reiki, a Mitshushita Elec- 
tric subsidiary, which specialises' 
in refrigeration equipment. 

should. We extensively tested it of 
course, sneakily spraying some of 
the Editor's prized record collec- 
tion, and then waiting for a 
response! In fact there were no 
adverse reactions, so we think 
this kit could prove quite useful 
to audiophile freaks. For £4.50 
there is sufficient fluid in the .kit 
to treat both sides of 40 LP 
records. For further information 
contact Metrosound, 4/10 North 
Road, London N7 9HN. 

NEWS 

Doctor Who 
ne of our readers, Mr. S. 
Knowles of Hampshire, sent us 

a scope picture he took whilst 

Solid Security 
This is Clarke's Instruments Ltd 
motor driven door lock type 

838. It is a remotely operated 
door lock, which is last to be 
released on strong doors that give 
public access to high security 
areas. After the dead locks have 
been unlocked by key, the door 
is held by the motor lock, whose 
double shear action gives 4 to 6 
tonnes of shear strength. When 
relocking the door, the motor 
lock is first to be operated. The 
new microswitching system en- 
sures greater reliability of opera- 
tion and permits positive indi- 
cation of full lock closure. Auto- 
matic locking of the door each 
time it closes can also be arranged. 
It is mains operated and needs no 
other power supply, great if you 
don't live in a high risk area for 
power cuts, although there is an 
integral manual emergency release 
on the inside of the door - unless 
of course, you're trying to get in! 
Further information is from 
Clarke Instruments Ltd, 91a High 
Street, Camberley, Surrey GUIS 
3 RN. 

designing with a Textronix 7403 
on 500 nS/div with x10 expand. 
It seems he was looking for a 
pulse, but he may well have dis- 
covered the secret of time travel! 
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CHROMATHEQUE 5000 

Paned sip 19.0" X 3.5". Depth 7.3" 

PUWER TRAN 
5 CHANNEL LIGHTING 

EFFECTS SYSTEM 
COMPLETE KIT 

ONLY 

£49.50 + VAT! 
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the 

" lights is comprehensive to say the least. You can run the unit as a straightforward sound -to -light or have it strobe all the lights at a speed dependent upon music level or front panel control 
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal 
and construction very straightforward. 

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc. - Complete right down to the last nut and bolt! 

All kits also available as separate packs (eg PCB, component sets, hardware sets etc). 
Prices in our FREE CATALOGUE. 

DE LUXE EASY TO BUILD LINSLEY HOOD 
75W STEREO AMPLIFIER £99.30 + VAT 
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit T20+20 20W STEREO AMPLIFIER £33.10 + VAT , boards interconnected with gold plated contacts resulting in minimal wiring and construction 
delightfully straightforward. The design was published in Hi-Fi News and Record Review and This kit, based upon a design published in Practical Wireless, uses a single printed circuit 
features include rumble filter, variable scratch filter, versatile tone controls and tape board and offers at very low cost, ease of construction and all the normal facilities found on 
monitoring whilst distortion is less than 0.01%. quality amplifiers. A 30 -watt version of this kit (T30+30) is also available for £38.40 + VAT. 

Above 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc and full instructions - in fact everything! Matching TUNERS 
and CASSETTE DECK - see our free catalogue! 

LAST MONTH'S 
FRONT COVER FEATURE! 

The BLACK HOLE designed by Tim Orr, is a powerful new musical effects device for processing both natural and 
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a "spacey' 
feel to the sound achieved by delaying the input signal and mixing it back with the original. Notches (HOLES), 
introduced in the frequency response, move up and down as the time delay is modulated by the chorus sweep 
generator. An optional double chorus mode allows exciting antiphrase effects to be added. The device is floor standing 
with foot switch controls, LED effect selection indicators, has variable sensitivity input, has high signal/noise ratio 
obtained by an audio compander and is mains powered - no batteries to change! Like all our kits everything is 

provided including a highly superior, rugged steel, beautifully finished enclosure. 

COMPLETE KIT ONLY £49.80 + VAT (single delay line system) 

De Luxe version (dual delay line system) also available for £59.80 + VAT 

MPA200 100 WATT (rms into 80) MIXER/AMPLIFIER 
Featured as a constructional article in ETI, the MPA 200is an exceptionally low-priced - but professionally finished - general purpose high power amplifier. It features adaptable input mixer 
which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 is simplicity itself with 
minimal wiring needed making construction very straightforward. 
The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. - complete down to the last nut and bolt. 

911 IBIfRiYAJI6NAt 

IPA 208 

1,4 

PRICE STABILITY: Order with confidence. Irrespective of any price changes we 
will honour all prices in this advertisement until July 31st, 1980, 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 £1 handling and 
documentation. 
U.K. ORDERS. Subject to 15%* surcharge for VAT. 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 kit from the factory, call at Sales Counter, 
Open 9 a.m.-12 noon, 1-4.30 p.m. Monday -Thursday. 

Panel size 19.0" X 3.5". Depth 7.3" 

COMPLETE KIT 
ONLY 

£49.90 + VAT! 
MATCHES THE 

CHROMATHEQUE 5000, 
PERFECTLY! 

NEW FACTORY ON SAME INDUSTRIAL ESTATE 
ADDRESS AND PHONE NUMBER UNCHANGED 

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW! 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER, HANTS SP10 3NM (STD 0264) 64455 
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All ETI readers are kind, generous people with an 
impeccable sense of taste. Witness their choice of 

electronics magazine. With this in mind, we thought 
we would give them a chance to exercise all three 

attributes simultaneously by purchasing an excellent 
gift for the woman (or women) in their life. 

Our pendant contains a (working - but what a shame 
to ruin it by wiring!) chip with quartz window, 

beautifully clasped in either silver or gold, depending 
just HOW generous you're feeling. 

The price is pretty tasteful too and as the holder is 
emblazoned with the ETI logo, there is no better way 
of advertising the extent of your appreciation of the 

finer things in life. 

In silver : 

gold 

£30 
£69 

all inc. 

all inc. 

To. ETI Pendant Offer, Modmags Sales Office, 145 Charing Cross 
Road, London WC2H OEE 

Please send me silver/gold pendants. I enclose cheque/PO 
payable to Modmags for 

Name 

Address 

I Allow 21 days for delivery. 

Invasion Monitor? 
Hereis the model 606B display 

monitor from Tektronix. It is 
a high resolution display for any- 
one needing critical sharpness for 
displays or display photographs. 
This monitor gives a spot size of 
only 0.079cm, and the manu- 
facturers are aiming this at areas 

such as medical multi -imaging 
and electron microscopy. For 
further information contact 
Tektronix UK Ltd, Beaverton 
House, PO Box 69, Harpenden, 
Hertfordshire. 

But what we'd like to know is 
what is being displayed on the 
screen! A free subscription to 
whoever out there can tell us 
what it is! 

Instant Surgery 
This may look like the surgical 
equipment of a mad doctor, 

but we are assured that this 
isn't its only function. Alter- 
natively it can be used for DIP 
IC insertion and extraction. The 
kit has extractors for 14-16 pin 

Mófrfal6 
INCURS . Mu8-reza 

devices, 24-40 pin chips plus 
inserters for 14-16, 24-28 and 
36-40 pin ICs. All the surfaces 
that could engage conductive 
surfaces are CMOS safe. It is 
available from OK Machine & 
Tool (UK) Ltd, Dutton Lane, 
Eastleigh, Hants SO5 4AA, and 
costs £22.35, a small price to pay 
for budding Dr. Frankensteins. 

OK MACHINE i TO0t CORPORATION 
1a131 NNEi.T ,e»,»ZA,N:/., 1,44>s; .. rr.......aexxnt 58. W .111.1 
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[rLt. 1--._...teletyp 

OLIVETTI TE318 

ONLY 

£130 

+ CARR 

+ VAT 

The cheapest way to 110 to your computer, 80 
column high quality printer, friction feed, serial 
ASCII in and out, RS232, feather light keyboard, 
and inbuilt 8 bit paper tape punch and reader. 
Supplied in good condition with interface data 
and accessories but untested, unguaranteed. 

What more could you ask for. 
1" Paper tape 75p per roll + pp 40p. 
HURRY WHILE STOCKS LAST. 

x ; 
,fcr.ir 

DYNAMIC RAM SCOOP! 
INTEL 1103A 18 pin DIL 150 us IK Rams 
guaranteed full spec. complete with data. 

8 for £2.99 16 for £4.99 
32 for £8.50 64 for £13.99 
18 pin DIL sockets 8 for f 1.60 

VENTEK WORD PROCESSOR 
VDU TERMINALS 

Still a few available. The VDU with the GREEN screen. 
Made by the VENTEK Co. with the following spec: - 
12" monitor, 24 lines x80 characters, upper and lower 
case with descenders, 85+ keyboard, auto repeat, 
ASCII, RS232 interface, adjustable baud rates, full 
cursor control, edit function, characterls) flash etc., 
etc. Latest technology used, mostly 74LS with 
dynamic rams. 
Supplied in 2 grades 
Grade 1 Complete tested and working £275.00 + VAT 
Grade2 Conditìonasseen or described £225.00 + VAT 
Carriage Extra 
Although Grade 1 sold tested and working no 
guarantee offered. Anyone with circuits/ 
manuals please contact us. 

HY GRADE SMOOTHING CAPS 
MULLARD-PLESSEY-MALLORY 

- SPRAGUE 
1500mf 100v 60p' 3300mf 40v 50p 
3300mí 63v 70p' 1 mf - 600v MYLAR 28p 
10,000mf 15v í1t 
100mf 250v45p 
'Ex equipment tested 

22,000mf 16ví1.101- 
2 100mf 200v f2.50í 

t P. P. 40p 

SEMICONDUCTOR 
'GRAB BAGS r 

Amazing value mixed semiconductors, include 
transistors, digital, linear I. C.'s, triacs, diodes, bridge 
recs. etc. etc. All devices guaranteed brand new, full 
spec. with manufacturers markings, fully guaranteed. 

50 + BAG £2.95 100 + BAGS £5.15 

Ideal for word processor applications, will accept a host of different typefaces for all 
correspondence uses. Supplied in good working order. After seeing the printer only 

version advertised at over (900.00 we must be mad asking only £295.00 « carr. & VAT. 
Why pay a fortune? Even if your computer fails you still have a first class typewriter 
at your disposal 
AURAS interface unit tm,PET, TRS80, SORCERER (165.00 « VAT. 

OPTO SMA H! 
TIL 302/MAN 7 7 segment LED readout 
common anode direct drive Iola 
resistors) from 7447 £1.10 each 
TIL 11910072 Darlington opto 
isolator 3 for £1-00. 

TIL305 0.3.7 x 5 matrix LED - 

alphanumeric readouts £3.75 each. 
PHOTO TRANSISTOR 
Fairchild FPT-100 NPN silicon 30e 
25ma. 4 for £1 .00 

D1SPL' LC. A GAINS 
TRANSISTOR BAR 

MENER CH.E.APER 
All I.C.'s and Transistors by 

well known manufacturers and fully 
guaranteed. No fall outs. Comprehensive 
data on I.C.'s 15p per type. 
2N4351 N channel MOS FET. 
2N4352 P channel MOS FET. 
60p each f 1 .00 per pair. 
HIGH VOLTAGE NPN POWER 
SWITCHING transistors BVcbo 600v 
BVceo 500v BVcbo 15v 1 c 5 amps 
Pc 125 watts HFE 60 typ ft 2.5 mhz 
ideal inventors- etc. 'T03£1 .60 each 
4 for £5.40. 

- 

6E258 NPN 250v @ 200ma 45p each 
3for£1.08. 
I. R. BSB01 2.5 amp 100v bridge rec. 
P.C. mount long leads 35p each 4 for 
£1.08. 
IN4998 4 amp 100e P.C. mount diodes 
long leads 14p each 10 for El .10. 
LM309 K + 5v 1.2 amp regulator f 1.10 
each 6 for £5.35. 
AGFAC10 contputergradecassettescom- 
pletewithlibrarycases68peach, l Oforf5.50 
IN4004 SD4 1 amp 400v diodes 7p 
each 18 for 1.00. 
I.R. 12 amp BRIDGE RECS: 400 volt 
(1 .25 each. 

POWER DARLINGTON SCOOP! 
N1J1000 NPN 60v 90w 6 amps 103 95p each 
256385 NPN INv 100w 10 amps T03 51.25 each 

MJ4030 NPN 60v'150w 16 amps 103 (2.25 each 

In stock now test equipment, en's motors, penphera 

transformers, power supplies, scopes, sig. gen's, 

equipment, I.C.'s, tools, components, variacs, keyboards, 

transistors, microswitches, V.D.U's sub -assemblies + thousands of 

other stock lima. Just a mere fraction of our vast range, is 

displayed below. 100's of bargains for callers. 

SUPER 77 KEY 

KEYBOARD KIT 

We've done it again! We've purchased a large quantity of C P CLARE top quality 
keyboard reed switches plus full QWERTY keytop sets and thrown in a PCB to 
enable you to customise the keys just as YOU want them, just add and wire an 
encoder chip and you can arrange ASCII, BAUDOT, anything! Adding up to a 
quality keyboard which would normally cost around £100.00. Supplied with 
la out and assembl info atonl £26.99 + £1.50. 

HOW TO 
GET HERE 

Victoria, London 
Bridge or Holborn 

Viaduct to 
Thornton Heath. 

1 minute from 
Thornton Heath 

Station. 

s.c.R.: 
2043001 30v 350 ma T018 22p each 6 for £ 1.00 

255061 60v 800ma T01f 27p each Aker f1.00 
254441 50v 8 amps 10220 45p each 10 for £4.00 
C10601 400v 5 amps 10202 55p each 10 for £5.00 

TRIACS 
G.E. 12 amp 600v T0220.8 95p each 10 for £8.75 
E.C.C. 1.5 amp 400v TO5 38p each 3 for £1.00 
A.E.I. 10 amp 400v ready mounted on 21" a 21' 
heatsmk í1.00 each 4 for £3.75 

LOW PROFILE I.C. SOCKETS 
8 OIL 10e each 12 far £1.00 

14 011 14p each 8 for £1.00 
16 OIL Gold Plated mil. grade 12p each 6 for £ 1.p 
22 D.I.L. 27p each 5 for £1.00 
24 D.I.L. 350 each 3 lot f 1.00 

OTHER GOODIES 
2N3055 IR. C.A.I 65p each 
256043 R.F. output 40 volts, 1 wan up to 1000M1ß 
T.0.5 55o each 10 for £5.00 
2N4304.WN720 ELT. transistor 37p each 3 for £1.00 

LM38051SL6051 14 O.I.L. 2 watt A.F. amp 80p 

each 8 for £6.04 

CA30298 OC. 120 MHZ differentialicascode amp 

f1.00 each 3 lot £2.50 

CA3011 20 MHZ widehand amp 1099 case 65p 

each 2 Ihr £1.00 

TNIS3114 DUAL MOS 128 bit static shift reg OC. 

2.5 MHZ £1.50 each 4 for £4.25 

NE55510 for £2.55 

6E424 zero voltage switch, trrac SCR relay driver 

T05 can £1.10 each 7 for £6.50 
FSA2719 8 independent diodes 154148, W914 

type in 16 D.I.L. pack 38p each 3 for £ 1.00 

FP03725 4 NPN 50e SOOma transistors in 14 

O.I.L. pack 70p each 2 for 61.00 

POWER SUPPLY UNITS 
5 VOLT 2.518 AMP TTL Made for TTL this compact ex 
computer systems unit features a 10 amp transformer. DC 
outputs of 5 volts @ 2.5 amps and 7.5 volts @ 5 amps are 
available. The 5v output is fully regulated and smoothed 
with electronic current limiting. May be easily moded for 
5 volts @ 7-8 amps. Sold complete with circuit, believed 
working but untested. £8.25 + £1.60 pp. 

5 VOLT 5 AMP An extremely compact unit measuring 
only 125 x 175 x 83 mm, almost fully enclosed with 
terminal type connections. Features such as adjustable 
volts and current limit make it ideal for an MPU system. 
Sold as new. £14.99 +f1.60pp. 
"+" Ft "-" 12-15v @ 250 ma. ITT Powercard. 
Measuring only 140 x 80 x 40 mm, this precision totally 
enclosed PSU should meet all your memory and negative 
rail requirements. Individual pots allow independent 
adjustment of both the plus and minus supply rails. 
Supplied BRAND NEW with circuit and edge connector at 
ontyf12.75 + £1.00pp. 

1 I 
Keep your equipment Cool and Reliable with our tested e, -equipment 
"Muffin fans" almost silent conning and easily mounted. Available in 
Iwo voltages. 110 Y.A.C. (5.05 + pp 65p OR 240v A.C. 9.15. pp 
65p DIMENSIONS 41" x41" x 1j-". 

ELECTRONIC 
COMPONENTS 
8u EQUIPMENT 66% 

DISCOUNT 
Due to our massive bulk purchasing programme 
which enables us to bring you the best possible 
bargains, we have thousands of I.C.'s Transistors, 
Relays, Cap's., P.C.B. 's, Sub -assemblies, Switches, 
etc. etc. surplus to bur requirements. Because we 
don't have sufficient stocks of any one item to 
include in our ads., we are packing all these items 
into the"BARGAIN PARCEL OF A LIFETIME" 
Thousands of components at giveaway prices: 
Guaranteed to be worth at least 3 times what you 
pay plus we always include something from our ads. 
tor unbeatable values i Sold by weight 

2.5kls £ 4.75+pp £1.25 skis £ 0.75+pp £1,80 
10kls £11.75+pp £2.25 20 kls £19.99+pp £4.75 

ISOLATED 240u 4 AMP Et' 10 AMP 
SOLID STATE RELAYS 

interface your MPU etc, with the outside world made 
by the famous "Astralux" Co. They consist of a 

miniature plastic module with mounting holes con- 
taining a reed relay for isolation, choke and Ines. 
12-20 sotto D.C. at a few milliemps enable on/off 
control of A.C. loads up to 10 ampel The 10 amp 
version should be mounted on a heatsink. 100's of 
uses including power control, lighting, etc, etc. 
Dimensions: 4 amp. 1 }" x 1" x }'. 10 amp, 11"x 1 f" x 
4 amp 51.45 10 amp £2.10 complete with circuit 

DECADE 0-9 THUMBWHEEL SWITCHES. Stackable, gold plated contacts, 
dim. 33 x 43 x 8 mm. 90p each, 10 for £5.50. 
Miniature Continental Series 12VDC 4c/o plug in relays £1.30 each. 
Greenpar 5052 BNC Chess. socket single hole fixing 65p 
C90 Audio Cassettes screw type construction 45p each 3 for £1.00. 
Bulbs 24v 14 watt white frosted S.B. C. 8 for £1.00. 
Bulbs 12v 100 watt clear, base similar S.B.C. 45p each. 
S.B.C. Bulb Holders All steel cad. plated panel mount easily fixed via nut and 
round hole, ideal disco displays, scoreboards, etc. 4 for 11 .10. 
VMOS VMPI Siliconix T03 power FET 0-60v, DC -200 mhz will drive direct 

from CMOS etc, £1 .50 each, full date 30p, 
Heavy Duty Flat Insulated Earth Braid 100-200 amp braided tinned copper 
in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PP £1 per 15 metres. 
BULGIN miniature 6 way male chassis mount socket and matching free plug 
60p each, 2 for £1.10. 
Red L.E.D.'s full spec. 0.2' 14p each. 10 for £1.25. 
Red L.E.D.s!0.125- 1Op each 10 for 80p1 
Dynamic Stick Mica 60052 with built in oni off switch complete with lead and 
min. jack plug £1.15 each. 10 for £10.00. 
TO5 HEATSINKS "Therrnaloy" black anodised press on aluminium finned 
type 18p each. 8 for £1.00. 

KEYBOARDS 
* 76 KEY ASCII CASED * 

At last a coded 75 key cased ASCII keyboard at the 
right price. Housed in an attractive light grey case, 
this unit was originally made for JCL for use in air- 
port reservation systems so only the BEST parts 
were used. It has everything, we think, to meet 
your most exacting requirements, numeric 
keypad, upper and lower case, cursor controls, 
single 5 volt rail, serial and parallel data outputs, 
plus eight LEDs mounted on the case. Supplied 
with circuits, believed brand new, but may have 
minor scratches on cases. 

Only £43.5® + £1.60pp 

BURROUGHS SELF SCAN DISPLAYS 
A masterpiece of electronic engineering. This unit could be described as a miniature 
VDU. Module consists of an 18 digit display area, mounting bezel, on board 
character generator and decoder driver circuitry, all measuring only 8.5' x2.25" x 1.34'. 
By inputing a 6 bit ASCII T.T.L. code 18 GIANT 0.4" full alpha 
numeric characters may be displayed simultaneously, 
addition of external logic enables the unit to scroll 
along just like a newscaster. Internal 64 character 
repertoire, or external inputs for special characters UßHcv 
are provided. Power requirements +5v, -12, nKHz Hce 
and250v. v00 MHz 

Supplied brand new, 
£55.U0 + £1.25pp. 2 

M complete with data - z eo HZ 

FREo 
uc o 

BARGAINS GALORE! 
In our walk round Warehouse 
NOW open Monday to Saturday 9.30-5.30 

5 

MHZ 
MHZ 

f" i " ' ' i' .- 
* -- . , -. - i . - 

' A. - ( . T[ -- ^ 
t f'lOIlS 

Dept. E.T,1. 64-68 Melton Rd., Thornton Heath, Surrey. MAIL ORDER 
Telephone 01-689 7702 or 01-689 6800 INFORMATION 
Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum 
order value £2.00. Prices and Postage quoted for UK only. Where post and 
packing not indicated please add 40p per order. Bona Fide account orders 
minimum £ 10.00. Export and trade enquiries welcome. Orders despatched 
same day where possible. Access and Barclaycard Visa welcome. 

* LOW PRICE CHASSIS * - . a - -- - - 

®!!S®411011111011119111111510tt, 
1111111111111110111111111 

1111111111111110199111 

A special bulk purchase enables us to offer the above keyboard at a 

lowest ever price. 49 coded keys encoded into a direct TTL compatible 
7 bit output. Features such as delayed strobe, 5 volt D.C. single rail 
operation and rollover protection make this an absolute must for the 
MFU constructor! Supplied complete with connection diagram and edge 
connector, at a secondhand 

"no time to test" 0.00 + P.P. £1.60 
price of only 

L2í g5 SUPER CASED VERSION Same as above spec. but housed 
E275 in attractive two tone moulded, free standing case. Unh also 

[its includes an all TTL parallel to serial convertor (no details:, 
etc. 

P 

E2 25 

tT 25 
2222550 

[ 
5 L2 

E2 80 

£27.50 + P.P. £1.85 

TOROIDAL TRANSFORMERS 
HP 240v psi. sec- 2 a 30v @ 4 amps 2 , 18v @ 1 amo £1" z f" e 
dimensions 45' , 2f 
PA 2/Ov pu- sec. 15 0 15 @ 2 amps dimensions 3 , 2s ti 55-- - Ä - 
TIN 240vr110y pn. sec. 150151,0 dimensions 22 , - -5-- _ ik 
All voltages measured off load. 

EFFICIENCY SMITHS 
RADIAL BLOWERS 

Are your hot parts sweltering' Then' keep íoe^- :0o. 
with our high efficiency radio! ariad type blowers Mace 
by Smiths, designed for continuous use :n exoens ve 
electronic equipment very powerfu; and quiet. gives 
massive air flow to prolong component the and 
reliability. Easily mounted, air aperrur 
2} x 3'. Ideal limners etc. 
Please state 240e or 110v 

.55 opeeation. 50hz only. 
P.P £1 .60 

A 
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1DIDU '[.1[)V lEt How to order: Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, Modmags Sales Office, 145 Charing 

Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice. 

BEGINNERS LOGIC 
Beginners Guide to Electronics Squires £3.45 
Beginners Guide to Transistors Reddihough £3.45 
Electronics Self Taught Ashe £4.60 
Beginners Guide to Integrated Circuits Sinclair C3.45 
Understanding Electronic Circuits Sinclair £4.20 
Understanding Electronic Components Sinclair £4.20 
Beginners Guide to Radio King £3.45 
Beginners Guide to Audio Sinclair £3.45 

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 
The Basic Cook £4.00 inc. p/p 
IC Converter Cookbook £9.50 

-APPLICATIONS 
Fire and Theft Security Systems B. Weis £2.15 
How To Build Electronic Kits Capel £2.35 
110 Electronic Alarm Projects R. M. Marston £3.95 
110 Semiconductor Projects for the Home Constructor R. W. Marston 
£3.95 
110 Integrated Circuit Projects for the Home Constructor R. M. 
Marston £3.95 
110 Thyristor Projects Using SCRs R. M. Marston £3.95 
110 Wave Form Generator Projects R. M. Marston £3.95 

-COMPUTING & MICROPROCESSORS 
What is a Microprocessor? 2 cassette tapes plus a 72 -page book 
£12.00 
Beginners Guide to Computers and Microprocessors with Projects C. 
Adams £6.05 
Basic Computer Games Ahl £5.40 
Basic for Home Computers A self -teaching guide B. Albrecht £5.40 
Illustrating Basic D. Alcock £3.00 
Intro to Microprocessors Aspinall £6.55 
Z-80 Microcomputer Handbook W. Barden £7.75 
How to Program Microcomputers W. Barden £7.25 
Introduction to Microcomputers and Microprocessors A. Barna £8.60 
Microprocessors in Instruments and Control R. J. Bibbero £12.60 
Basic Basic J. S. Coon £7.80 
Advanced Basic J. S. Coan £7.30 
Getting Acquainted with Microprocessors L. Frenzel £7.25 
Beginners Guide to Microprocessors C. M. Gilmore £4.90 
Beginners Guide to Home Computers Grossworth £4.50 
Beginning Basic R. E. Gosling £4.75 
Microprocessor Programming for Computer Hobbyists N. Graham 
£7.15 
Miniprocessors from Calculators to Computers Heiserman £5.00 
Microcomputers, Microprocessors, Hardware, Software and Appli- 
cations J. L. Hilburn £17.40 
Basic Programming J. G. Kemeny £6.70 
Microprocessor Systems Design E. Klingman £17.00 
Intro to Microprocessors Leventhal £17.00 
Microprocessors - Technology, Architecture & Applications D. R. 
McGlynn £9.20 
Interactive Computing with Basic Monro £3.65 
Basic with Style P. Nagin £4.25 
Software Design for Microcomputers Ogdin £7.20 
Microcomputer Design Ogdin £7.25 
Microcomputer Base Design Peatman £5.70 
Hands on Basic with a PET Peckham £9.00 
Basic -A hands on method Peckham £6.95 
6800 Software Gourmet Guide and Cookbook Scelbi £8.90 
8080 Software Gourmet Guide and Cookbook £8.90 
The 8080A Bugbook: Microcomputer Interfacing & Programming 
P. H. Bony £8.35 
8080/8085 Software Design Titus £7.60 

57 Practical Programs & Games in Basic Tracton £6.65 
Microcomputer Primer M. Waite £6.50 

Your Own Compqer Waite £1.60 
Microprocessor/Microprogramming Handbook Ward £6.20 

Logic Design Projects Using Standard ICs J. Wakerly £5.35 
Practical Digital Design Using ICs J. Greenfield £12.70 
Designing With TTL Integrated Circuits Texas Instruments £9.35 
How To Use IC Circuit Logic Elements J. Streater £3.80 
110 COSMOS Digital IC Proie^_ts for the Home /' oii,trimi or 
R. M. Marston £3.95 
Understanding CMOS Integrated Circuits R. Melen £4.15 
Digital Electronic Circuits and Systems R. M. Morris £3.65 
MOS Digital ICs G. Flynn £5.25 

TEST INSTRUMENTS 
The Oscilloscope In Use Sinclair £3.10 
Working with the Oscilloscope A. Saunders £4.25 
Servicing with the Oscilloscope A. King £6.65 
Radio Television and Audio Test Instruments King £7.00 

=0P -AMPS 
Applications of Operational Amplifiers Graeme (Burr Brown) £8.45 
110 Operational Amplifier Projects for the Home Constructor R. M. 
Marston £3.95 
Designing With Operational Amplifiers Burr Brown £18.35 
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) 
£7.55 
Op -Amp Circuit Design & Applications J. Carr £4.15 

=COMMUNICATIONS 
Communication Systems Intro To Signals & Noise B. Carlson £7.65 
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40 
Electronic Communication Systems G. Kennedy £8.75 
Frequency Synthesis. Theory & Design Mannassewitsch £23.80 
Principles of Communication Systems H. Taub £8.40 

=THEORY 
Introduction to Digital Filtering Bogner £10.60 
Transistor Circuit Design Texas Instruments £9.75 
Modern Electronic Maths Clifford £6.95 
Foundations of Wireless Electronics M. G. Scroggie £5.25 

=REFERENCE 
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34,50 
Electronic Components M. A. Colwell £2.70 
Electronic Diagrams M. A. Colwell £2.70 
International Transistor Selector T. D. Towers New update £10.20 
International FET Selector T. D. Towers £4.35 
International Op -Amp Linear IC Selector Towers £7.65 
Radio Valve and Semiconductor Data A. M. Bell £3.60 
Radio, TV and Audio Technical Reference Amos £30.40 

=MISCELLANEOUS 
Electronic Fault Diagnosis Sinclair £3.55 
Integrated Electronics J. Milman £8.20 
Practical Solid State DC Supplies T. D. Towers £6.40 
Practical Triac/SCR Projects for the Experimenter R. Fox £2.35 
Printed Circuit Assembly Hughes & Colwell £2.70 

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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Lascar's new range of DIN -Cased Digital Display Products are low-cost, compact alternatives to electro -mechanical 
products. They give high levels of accuracy and enhance the appearance of any instrument or panel. The range 

includes counters, panel meters, timers, frequency meters and 
thermometers. LED or Liquid Crystal displays are available 

in a variety of digit sizes. All prices are 1 -off and 
exclusive of VAT. Large discounts available to 
OEM users 

It's 
never 
been 
easier 
or 
cheaper 

Lasear 
EIecrarDnICs 

3112 Digit LED Panel Meter 
311 Digit LCD Panel Meter 

41/2 Digit LED Panel Meter 
4 Digit LED Counter 

4 Digit LCD Counter 
6 Digit LED Counter 

8 Digit LED Universal Counter -Timer 

1 off 1,000 off 

£28.03. 
£28.03. 
£53.95. 
£28.03. 
£38.83. 
£37.75. 
£48.55. 

£14.98. 
£14.98. 
£26.97. 
£14.98 
£19.97. 
£ 19.48. 
£24.48. 

UNIT 1, THOMASIN ROAD, BURNT MILLS INDUSTRIAL ESTATE, 
BASILDON, ESSEX SS13 1 LH TEL: BASILDON (0268) 727383 

*<-r0°1C%'s LB ELE TRONIC,elt V ,, . t9e,se? UXBRIDOE55399 

PCB OFFERS SUPERSAVER SUPERSAVER 12 IEC mains chassis plug with filter. 
MPG 

PERTEC FD 400 U2. Dropped by 

(1A) 100 bit shift register PCß. Ribbon Cable Headers ors 1 6 DIL TMS 3128NC Static shift register, 250V 6 amps. Ideal for an idiot. Damaged front panels, 
g 

115rnmx94mm containing Jermyn,gold plated, wiih cover Y F 
£1.50, p&p 25p. users. Equivalent to RS238-429. 

30p. i 

£60 each me VAT, carriage & cost º 
9x7491. 6x7496 and 1x7441. 45P, p&p 25p. SUPERSAVER 73 £2 50 each p&p (Limited Recordacall telephone answering 

Terrific bargain 85p, p&p 30p 
(1B) Audio amp PCB (LM 380) 
9-18e d c. output 2'£z. watts into 8 

SUPERSAVER 2 
Tantalum Capacitors 25 volt. 4.7 
uE 14 for £1.00, p&p 25p. 

50pPL2 

each9 

(UHF) Elbow Connectors, 
50p p&p 25p..SUPERSAVER 

SUPERSAVER 14 

stocks.) 
Suitable cable socket 65p each 
p&p _op. 

machines (GPO line matching 
transformer removed) sold as is 
front £2 to £10 depending on 

ohm with heat;ink. 1..25 watt 
4 ohm without hea is in k. £1.50 

SUPERSAVER 3 
Stepping motors, 40mm dla. 

15423 Stud mounting rectifiers, 
440v, 10A, giveaway rice, 10 for YP 
£2, p&p 25p. 

GIVEAWAY 
22 pin low profile dil socket, 

condition. Fitted with very nice 
standard cassette deck. With 
circuit diagrams SORRY BUT FOR p&p 25P_ 70mm long 5mm shaft (approx), SUPERSAVER 15 gold plated CALLERS ONLY. (1Cì PCB 21 5mm X.290mm 

12xTRi5 3122) for Coll.) Hex 
32 -brit Shift Reg + 39 ICs- £2. + 

12-24V torque 340 GMC. Brand 
Be., give away price £2.50, p&p 

20K Painton multiturn trimpots, 
PCB mounting, per box of 14 g' 

2Op EACH 
p&p 25p Terms cash with order (official 

orders welcomed from colleges. 

50p p&p (limited stocks) 
40 p 

SUPERSAVER4 
£2.50, p&p 25p. 

SUPERSAVER 16 WE STOCK PETs etc). All enquiries s.a.e. please. Ail 
prices inclusive of VAT, unless 

MPU CORNER HYBRID SYSTEMS DAC 371-8 8 Astec UM 11 63E 36 modulator -8K version £599° SAE for the PET 
wise stated. Postage as 

2112 (200ns1. £3. 2114 (45Ons) Bit, DII packaged, Ideal MPU users plus PAL colour PCB (faulty) Few SORCERER software lists at dis- 
shown per Item. 

E4°50. 
1702 £2.50. 2708 )4000s) 
£6.25. 

with data, £2.95, p&p 25p. 

SUPERSAVER 
LM 323K Voltage Regulator, 5 volt 

only £2.25, p&p 30p. count prices. 
We can also offer a 48 -hour repay 
service for out of warranty PETs. 

for details. PET edge 

FOR THE PROFESSIONAL 
USER. CP Clare Keyboard 
switches with buttons (blank) 65p 

2716 (Single Relit £19.00. 3A. £1.50, P&p 25p. spec). Led 
Telephone 
connector 40x04 £1.40 each each p&p 25p. 

741254 for £1 + p&p 25p. 
MK 1002P ¡dual 128 he Shift Reg) 

SUPERSAVER 6 
RS 338-383 Miniature Decade 

lOp,ll 
TIL209. red 10p. 0.2m, red 12p. p&p 25p. Gould PMA 47; 10 015V 

Brand new £45 p&p £3.50. Many 
35p. T,humbwheel Switch, £1.65, 

0.2ingreen 28 0 tinyellow 
- 

p' IC HOLDERS (Low -profile) ,..,ore In stock but In small 
LM 711CH (Voltage Comparator) 

p&p 
25p 2ßp- 8 Di112p 14 Di115p numbers- Please phone for 

30 p° MM5240 Character Generator + SUPERSAVER 7 
RL54 red Axial lead. 15p. 
P& on all above 25pq p 

16 Dil lip 18 DII 20p 
22 DIl 28p 24 Dil 35p 

requirements. 

Data 2560 Bit (64 x 8 x 5) 
£3.50, p&p 25p. 

SN 74116 Dual 4 BY latch 75 p. 
p&p 25p. 

- SN7418 Arithmetic Logic Unit, 

VERNITRON Ceramic filters type 
FM4107MHz 45 & 25 p' F p p 

80236 40p, 

2g Dil 45p AI p&p 35p 
WE STOCK vast range of TT 

PLEASE DO NOT ORDER GOODS 
FROM OLD ADVERTS. PHONE 
BEFORE ORDERING 

(All Full Spec) gOp, p&p 25 P 

TRANSISTORS, 
BC183L 10p, BF195 10p, SGS CMOSS. some 74LS MINI ARE Surplus stocks purchased for 

D TYPE CONNECTORS SN741944 Be Register. 50p p&p 2N3055 30 P p, p&p on all 25 TOGGLES, etc. 
pSUs. We have a large Buick of 

cash 
15 Wey_wirewray. plugs only 75p. 
25 Way ribbon plugs £1.20. 

25P. 
SN74196 8 Bit Shift Register, 75p 

IBA 810S, with data. 85p, 4 -way 
Dil switches 75 MC1303 Dual 

e. power supplies at c realistic LB ELECTRONICS 
(solder) 25 Wayplugsolder £1.00. p&p 25p.prices Stereo preamp with data, £1.25. (callersl. 

RELAYS 
11 HERCIES ROAD 

25 Way. sockets (solder¡ £1.00 
37 Way. ply £1.40, skt £1.40. 

SUPERSAVER 8 
BC 1086 8p each or 1 00 for 

7m. Nylon cable ties 100 for 
£1.50. All 25p. ITT 700 ohm S:nola pole HILLINGDON, MIDDLESEX 

ENGLAND 
50 Way. skt mw £1.65. £7 00, 25p. 

p&p 
NEW SN76477 (Yes, back in 

changeover 45p. BA NOR reset- U8709LS, 

50 Wayskt £1 45- & 25 P P F 

p&p 
SUPERSAVER 9 stock) Sound Generator IC (Train, 

table double pole changeover 12V 
£1° both p&p 25p 

All enquiries s.a.e. please 

COVERS 4 Digit 7 segment LED Bubble plane explosion, laser gun etc.). 
25p. 

CIRCUIT BREAKERS New retail premises - - .. --_- 
t.25 37 Way. 80p. (plasu c) p p 25p. 

Way. 65p. (p!astic) p. p 25p. 
Display, NSA 1540A Ex equip- 
merit, 5for ft, p&p 25p. 

SUPERSAVER 10 
9 way male /female connector, 

with data £3.25, p&p 
PCB KEYBOARD, 65mm X 
82mm. 18 key Clickers less Key 
tops, Ideal Hexadecimal use 35p, 

4450e AC 66v DC 0.5A 5Op; ditto 
7A 80°p p&p 25p 
ALLEN KEYS, 7 1Pro Sp;12for 
50p: 25P 

Mon., Thur., Fri., arc =_- _ _ 

6.00. Lunch 1-2.' c ..a- _s., 
st -- -e --_ We are situated ;_ _ - 

DISPLAYS ELCO 8129, 0.1 Inch old- pitch, 
- 9 p&p 25p 

p&p 
Olivetti line printer with tape punch 

Opposite Master B -r.-- 

MAN 727se CC £1.25 & 25 
g P p p 

Plated PCB mounting, ideal for 
bussing two PCB's o ether. 9 9 

PACKAGED 10 -WAY REED 
relay 12V coil terrific value 50p, and reader. upper and lower case 

£295. Phone for more ' UXBRIDGE eso Burroughs Panaplex 9 Dip. 5- skt 
and bezel £1.00, p&p 25 P 

Superb value, 35p, p&p 25P. & 25 P&P p 
PAPST mm -fans 80mm x BOmm 

With stand 
details Huy itwilh tires. 55399 

LED 3 Digit DIL 55 & 25p.SUPERSAVER g p' P p 
Bowmar 9 digit 1 in LED with red 9t 
bezel.(As u -Bed in calculators ) 

11 
STAR OFFER. Dynamic hand y 
nic rophone 200 ohm with lead 

Iapprox) 220V 50Hz Brand new 
£8, p&p £1 (limited stocks) 
Pewec Boxer. As above but 1 1 5v 

CALCOMP MODEL 140 81n Disc 
Drive fully tested, £195 Inc VAT, 
carriage &cost P 140 

_ _ r --- -. _ ._ ._ 

,1 

£1.00 + 25 & P P P 
and 5 pm plug. £1°25 (unrepeat- 
able) p&p 3op.carnage at £4.50 + £1 00 p&p- 8m Fault on PCB £120 in VAT 

& cost. L 
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CT1000K Basic Kit 
CT1 000KB with white 
box (56 x 131 x 71 mm( 
Ready Built 

L.C.D. 

DIGITAL 

STOPWATCH 

At last a hand-held digital LCD stopwatch at a realistic price. 
Times to maximum of one hour in 1 / 100ths seconds with one 
shot, sequential, lap and 'Taylor' functions. Also displays real 
time in hours, minutes and seconds with day and date. 
Thousands of these watches have been purchased by 
laboratory workers throughout the UK. Now available for 
Athletes, Sportsmen, Joggers, Sailors, Astronomers, Doctors, 
Nurses, Hobbyists, etc., etc. 

Only 40 x 80 x 1 5mm and weighing little more than one ounr:é 
the watch comes complete with batteries, internal light, 
lanyard, instructions and one year's no quibble guarantee. 

Price £18.20 
including VAT & Postage. Cash with order, from: 

NORTHERN TECHNICAL AND CHEMICAL 
SERVICES (Dept. ETI) 

331 East Prescot Road, Liverpool L14 2DD 
Tel: 051-228 4690 

Trade and Export enquiries welcomed 

400V Plastic Case (Texas) 

3A 49p 16A 90p 
8A 58p 20A 165p 

12A 85p 25A 190p 
6A with trigger 80p 
8A isolated tab 65p 

Diac 18p 

24 HOUR CLOCK/APPLIANCE 
TIMER KIT 

Switches any appliance up 
to 1 kW on and off at preset 
times once per day. Kit 
contains AY -5-1230 IC, 
0.5" LED display, mains 
supply. display drivers, 
switches, LEDs, triac, PCBs 
& full instructions. 

£14.90 

£17.40 
£22.50 

These KITS form useful subsystems which may be 
incorporated into larger designs or used alone. Kits 
include PCB short instructions and all components. 

TEMPERATURE CONTROLLER/THERMOSTAT 
Uses LM3911 IC to sense temperature (80 C max.) 
and triac to switch heater. 'PCB (4 cm sq.) poten- 
tiometer. plus all other components included with 
instructions. 
500W £3.20 1 KW £3.50 

SOLID STATE RELAY 
Ideal for switching motors, lights, heaters etc. from 
logic. Opto isolated with zero voltage switching. 
Supplied without triac. Select the required triac from 
our range. £2.60 

BAR/DOT DISPLAY 
Displays an analogue voltage on a linear 10 -element 
LED display as a bar or ingle dot. Ideal for 
thermometers, level indicators etc. May be stacked to 
obtain 20 to 100 element displays. Requires 5-20V 
supply. £4.75 

BURST FIRE/PROPORTIONAL TEMPERATURE 
CONTROLLER 

Based on the TDA1024 Zero Voltage Switch this kit 
contents all the components required to make a 

'burst fire power controller o 
,. proportional 

temperature" controller enabling the temperature of 
enclosure to be maintained to within 0.5 C 

In £5,25 3KW £5.55 

DIGITAL VOLTMETER/ 
THERMOMETER KIT 

Based on the ICL7156. This kit 
contains a PCB, resistors, pre- 
sets. capacitors. diodes, IC and 
0.5" liquid crystal display. 
Components are a'. so included 
to enable the baser DOM kit to 
be moddied to a Signal Ther- 
mometer. using a single diode 

Requires a 3mA 9V supply 

£20.75 

LEDS 
0.1" Red Op 
0.1" Green 12p 
0.1"Yellow 12p 
0 2" Red 9p 
0.2" Green 12p 
0 2" Yellow 12p 
0 2" clips 3p 
Rectangular Rs -d 18p 
Rectangular Green 20p 
Rectangular Yr-11ow 21p 

DL304 Red 0.3" c c pin com- 
petible with DL704 70p 
DL307 Red 0 3" c a. ¡an comp 

-DL707 7Op 

DL847 Red 0.8" (pin comp óL747) c :. £1.80 
DL850 Red 0.8" c c (pin comp. DL75C) £1.80 
DL 727 Dual 0.5" c. a Red £1.50 

LIGHTING CONTROL KITS 

Directly replace conventional light switch and control 
up to 300W of lighting. No mains rewiring. Insulated 
touchplates. Easy to follow instructions. 
TD300K TOUCHDIMMER. Single tou,.hplate with 
alternate action. Brief touch switches lamp on and 
off, longer touch dims or brightens Iamb. Neon lamp 
helps find the switch in the dark £6.50 
TDE/K Extension kit for TD300K for 2 -way switch- 
ing, etc. £1.50 
TS0300K - TOUCHSWITCH & DIMMER. Single 
touchplate, small knob controls brightness E5.50 
TSA300K - AUTOMATIC. Single touchplate. Time 
delay variable 2 secs. to 3Y mine. £4.30 
LD300K- LIGHTDIMMER KIT £2.90 

STEREO 
FUNCTION 
MODULE 
CP-FG1 

FQr comprehensive hi and lo filtering and control of stereo 
separation (image width) mount a CP-FG1, 2 switches and 3 

pots on a Magnum CP-MPC2 Interconnection Board. This fully 
encapsulated function module incorporates some unique 
features. Two stereo filters ("rumble" and "hiss") are pro- 
vided, each with its own slope control and choice of three 
cut-off frequencies. Stereo separation control allows variation 
of the apparent image width to suit listening conditions - if you 
can't place your speaker where it really ought to be, let the 
'CP-FG1 do it for you! All modules are, of course, available 
separately - Magnum boards aren't essential but coupled with, 
their specially designed P.C. mounting pots and switches, they 
are an easy way to build the system of your choice. 

CP-FG1-£13.55 inc. (U.K.) £15.55 inc. (Export). 
Also available: Pre -Amplifiers, Filters, Power Amplifiers Peak 
Programme Monitors, Compressor/Expander Act ve 
Crossovers, Power Supplies, plus all pots, switches, etc. 

Ltd. 
DEPT. ETI6, 13 HAZLEBURY CRESCENT 

LUTON, BEDS. LU1 1 DF 
TELEPHONE: 0582 28887 

SEND LARGE S.A.E. FOR DETAILS 

INFRA RED 
REMOTE CONTROL 

If you've got the ideas, we've got the 
hardware. Hundreds of uses in the 
home shop, business or industry. 
Our range of ICs and components for 
Infra -Red remote control enable you 
to build controllers for applications 
ranging from heating to Hi-Fi to toys 
to garage door openers. 
Up to 16 channels with three ana- 
logue outputs, low component 
counts and large tolerance of clock 
frequency eliminate the need for 
crystals or coils. The systems offer 
high noise immunity, reliability and 
low cost. 
LD271 IR Emitting Diode ...36 
SFH2D5 Photodiode Detector .95 
SL480 I.C. Pulse Amplifier 1.40 
SL490 Keyboard Controlled 

Encoder/Transmitter ... 2.40 
ML922 10 -channel Receiver + 3 

Analogue Outputs 4 20 
ML928 16 -channel Receiver (4 

latched binary outputs) . 1.40 
Data sheets (per device) ....05 
These ICs can also be used with 
ultrasonic or radio links, depending 
on range, cost and speed of opera- 
tion. For more details why not give us 
a ring. 

MINI TRANSFORMERS 

8 pin 
14 pin 
16 pin 

Standard mains 
primaries 240V ac 
100mA secondar,e 

6-0-6V 
9)0-9V 

12-0.120 

OIL. I.C. SOCKETS 
Op 18 pin 

12p 28 pin 
14p '40 pin 

Soldercon Pins 50pí 100 

17p 
24p 
36p 

ÿ 
BOXES 

Moulded in high impact ABS Supplied 
with lids and screws Black or white 

.ZENER DIODES 

B295x71x35mm 65p 
83115895837mm lip 

RESISTORS 
y,W 22ohm-10M 
Pack of 10 
lone value) 10p 
10 Packs 
(10 values) ROp 

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 35p P&P. MAIL ORDER - CALLERS WELCOME 
BY APPOINTMENT. 

i3fit- Q (ETI) 106 STUDLEY GRANGE ROAD T K Electronics LONDON, W7 2LX.TEL: O1-579 9794 L1 
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Measure Resistance to 0.0111 ... 
At a Price that has no resistance at all 

New ELENCO _; PRECISION Digital Multimeter M1200B 
USA 

ONLY£55 (£3 p&p + VAT £8.70 _ £66.70) 

YOUR OPPORTUNITY TO 
BUY THIS SUPERB 
DMM AT THIS PRICE 
FOR A LIMITED 
PERIOD ONLY. 

* 
n -.U1¡ rí- Tø 

: 

THE ULTIMATE IN PERFORMANCE - 
MEASURES RESISTANCE TO 0.01 OHMS, 

VOLTAGE TO 100 MICROVOLTS, CURRENT 
TO 1 MICROAMPS AT LOWEST EVER PRICE! 

FEATURES 
3%z digits 0.56" high LED for easy reading 

100µV, 1µ A, 0.01.2 resolution 
High input impedance 10 Megohm 
High accuracy achieved with prec sion resistors, 

not unstable trimpots 
Input overload protected to 1000V (except 
200mV scale to 600V) 
Auto zeroing, autopolarity 
Mains (with adaptors not supplied) or battery 
operation -built-in charging circuitry for NiCads 

Overrange indication 
Hi Low power ohms', Lo for resistors in, circuit, 
Hi for diodes 
MODEL 7010 FREQUENCY COUNTER 

,44 
9 DIGITS 10HZ to 600 MHz 

ONLY £120 + VAT 

Range 10Hz to 600NMHz 
9 red 0.4 LED digits 
NBS Calibration traceability 
Black Anodized Aluminium 
Case 
3 Gate times - LED indicator 
1 ppm TXCO 
10 MHz time base 
Optional external clock input 
£15 + VAT 
t Megohm and 50 ohm inputs 
AC/DC or Nicad rechargeable 
battery operation 
Full year guarantee 
Comprehensive manual 
Miniature size - weight 1 lb 

(Complete with built -In Nicads) 

f- 
To Machu ZandElectronics I. ml 

1st Floor Unit 10 East Block 
38 Mount Pleasant, London WCIX OAP 
Please send me DMM M12008 (£66..70 ind) 

Frequency Counter 
7010 (Cl 38 inc) 

I enclose cheque PO Bank Draft for 

Name 

Address 

L 
Also available from 
retail shop. 
Audio Electronics, 
301 Edgware Road 
London, W.2 
Telephone: 
01-724 3564 

©N Zand 
104 

ELENCO PRECISION 

ME 
Sole UK Distributor 

Maclin-Zand Electronics Ltd 
38 Mount Pleasant,London WC1XOAP 
Tel. 01-837 1165/01-278 7369 
Telex. 8953084 MACLING 

MICROCHPS 
PRICES 

AT MICRO DISPLAY 
LOWEST 

LEDs AT 
PRICES 

Compare our prices before you buy 
elsewhere. All brand new, prime. 

DL 704/DL 707 ggp 
END 500/END 510 99p . 

MV57164 Bar Display 2.25 MEMORIES 
2102 LHPC Low par, high performance 
251^5 99p. 
2114 Love power high speed 301NS2.95 
2114 Low Power 200ns 3.25 
4116 Dynamic RAM 3.50 
NEW P4315 4K CMOS static RAM, low 
power 450ns 12.95 

1702A 3.75 
2708 4.50 
2716 Single 5V supply 13.95 

effaliaili 
AY -5-1013A 2.98 
AY -3-1015 3.98 

I M 6402 4.50 

THE MOST VERSATILE 
LIQUID CRYSTAL DISPLAY 

Yse 

fJ *f 
Q 

Iii 1.24 25+ 100+ 
"__,-s ..`^ £4.45 £5.50 £4.95 

LCD 106 6.45 5.50 4.95 
5" Field effect LCD display 
featuring 3t/2 digits, colon, 
plus/minus sign, 3 decimal 
points and "'LO BAT" indicator. 
Ideal for DMMs, DPMs, digital 
thermometers, AM/FM radio 
readouts. Just look at the fea - 
lures. Ultra low -power con - 

sumption, high Contrast ratio, 
wide viewing angle, rapid res- 
ponse, proven sealing techni- 
ques, superior MTBF, reflective 
aluminium foil. Over 300,000 
already soldi Perfect interface 
for Intersil 7106 and 71 1 6. 
40 PIN DI L 

RO -3-2513 uc 4.50 
FLOPPY DISK CONTROLLER 
FD 177: Single Density 

IBM Compatible 19.95 
FD 1795 Dual Density. 

IBM Compatible 39.95 

MC1442VL 7.97 
KEYBOARD ENCODER 
AY -5-2376 7.95 

INTERSIL CHIPS ARE 
DOWN 

Due to bulk purchase we are able to offer 
unbeatable prices on INTERSIL CHIPS. 
Compare our prices below distributors! 
CL7106CPL 5,95 
CL7107CPL 6.95 
CL803ECCPD 2.95 
CM 721 6AIJI 18.75 
CM7216BIPI 16.75 
CM75551PA 80p 

SE 01 Sound Effects 
Kit NEW 
The SE -01 is a complete kit that 
contains all 
the parts to ', 
build a pro- a± + u ! 

g 
ou rn nablleeffects .,' 

ggenerator. ' _ 'Y 

Designed 
around the e. r_F new Texas +'' 
Instruments 

A ..IMI 
Y.,'.. 

S 76477 er 
, 

Sound Chip, 
the board iE- .', 
provides 
banks of _- 
MINI DIP - "' . 
switches and`` 
pots to pro- .l9,.{1 
gram the . ' 
various coin- e 
binations of ,i 
Oscilla otheLr, 

' 

U 
VCO, - - 

LINEAR ICs 
709 30p NE555 18p 
723 33p NE556 50p 
741 17p RC4136 90p 
747 40p SN76477N 1.75 
748 25p TBA 810 DAS85p 
L M3 0!AN 25p TL071 40p 
LM311 42p TL074 1.30 
LM313 70p TL081 35p 
LM324 35p TL082 80p 
LM333 40P TL084 1.10 
LM38.3 60p TL490. New 1.75 
LM 14.36 60p XR2206 3.00 
LM3900 4511 XR2207 3.75 

VOLTAGE REGULATORS 
7805/781255p 78H05SC 5.75 
7905'791265p 78HGKC 6,25 Noise. 

One Shot 
and Envelope Controls. A Quad Op Amp 
IC is used to implement an Adjustable 
Pulse Generator, Level Comparator and 
Multiplex Oscillator for even more ver - 
prototyThe " x 3" PC Boarder added 
prototype area to allow for user added 
circuitry Easily programmed to duplicate 
Explosion, Nurser Guns, Steam Trains, 
or almost an Infi me number of other 
sounds. The unit has a multiple of apple 
cations The low price includes all parts, 
assembly manual programming charts. 

cations. It and detailed 
battery6477 

chip 
(not included). runs e a 9V included). On 

board 101MW amp will drive a small 
speaker d'.rectly. or the unit can be con - 
netted to your stereo with incredible 
results (Speaker not included.) 

COMPLETE KIT ONLY £12.50 
P&P 50p + VAT 

, 

UNIVERSAL SCR 
C106D z.00V 5a 35p 

r1Ewt A Y3.8910 a ç7 ¡1 % L 
-t` ï Tweet 

AY3-8910 PROGRAMMABLE 
SOUND GENERATOR 

The AY3-8910 Is a 40 pin LSI chip with 
three oscillators, three amplitude controls, 
programmable noise generator, three 
mixers, e'.n envelope generator, and three 
D /A converters that are controlled by 8 
BIT WORDS. No external pots or caps 
required. This chip hooked to an 8 bit 
microprocessor chip or Buss (8080. Z80. 
6800 etc.) can be solrtware controlled to 
produce almost any sound, it will play 
three note chords, make bangs, whistles, 
sirens, gunshots, explosions, bleets. 

whines or grunts. In addition, it has 
provisions to control its own memory 
chips with two IQ ports. The chip requires 
+5V @ 75ma and a standard TTL clock. 
oscillator. A truly incredible circuit Orly 
£8.25 + VAT. 
60 page. manual with S-100 interface 
instructions and several programming 
examples £2.25 extra (No VAT). 

From T.1.. TL490 BAR/DOT DRIVER 
IC. Drives 10 LEDs with adjustable analog 
steps Units are cascadable up to 10 (10C 
steps). Drives LEDs directly. Great fur 
voltage, current or audio displays. 
Similar in features to LM3914 with sue__ 
and circuit notes 
ONLY Eve 
£1.75 N 
Matching Bar Display ' j - 

MV57164 £2.25 - 

,- 

Texas Instruments 1 )- 

Low Profile Sockets \ `7 

...' 

Contacts Price 
8 PIN .06 

16 PIN .08 
16 PIN .08111 
18 PIN V0 .11 
20 PIN ejP/ .1 3 

22 PIN .14 
24 PIN .15 
28 PIN .18 
40 PIN .25 

Ordering information: F - - n' 
E50 add 50p p &p Aoc ' _ 

total All items are subject r: u - - - 

therefore subject to ava ran -. E. -- a 

subject to changewitho..' `_''e 

Tel. 

31 

4 Meeting 
Appledore, 
North Devon 

Bideford 
Telex8953084 

11 

]iN 
Nr. 

EX39 
(02372) 

m 
1Ú1E 

JLî1S 
Street 
Bideford 

1RY 
79507 
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QUESTION? 
1 . Is your hobby home computing or electronics? 
2. Do you understand the application of IC's, Transistors, 

Diodes, etc? 
3. Have you used or applied analogue or digital techni- 

ques? 
4. Are you applying TTL Logic to your home computer;' 
5. Are you programming your home computer using 

simple software techniques? 

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 from 
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. especially' in 
the London area, 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. Mark- 
lew on 0249 813771 to discuss your own career oppor- 
tunities in confidence, or write to: 

KODE SERVICES 
LIMITED 

Station Road, Calne, Wiltshire 

PPY 
Memories 

4116 200ns £4.50 411615Ons £5.50 
2114 200ns £3.95 2114 450ns £3.45 
2708 450ns £4.95 2716 5 volt £14.95 

VERBATIM mini discs soft sectored. 
£19.95 per ten 

SALE 
We're moving shortly to new premises and don't 

want to carry much 
Bargains for all 

All prices include VAT, 30p postage on orders 
below £10 

Access and Barclaycard 

All orders to: 

Dept. ETI 
19 Bevois Valley Road 

Southampton, Hants. SO2 OJP 
Telephone (0703) 39267 

The 2001 sweeps the board 

* price excluding P&P and 15% VAT 

CONTINENTAL SPECIALTIES CORPORATION 

C.S.C. (UK) Limited 
Dept. 9HH Unit 1,Shire Hill Industrial Estate, 
Saffron Walden, Essex CB11 3AQ 
Tel: Saffron Walden (0799) 21682 Telex 817477 

Get all the waveforms you need -1 Hz to -1 MHz in five 
overlapping ranges: stable, low -distortion sine waves, 

fast rise/fall-time square waves, high linearity 
triangle waves- even a separate TTL square 

wave output. Plus high- and low-level 
main outputs. 

An applied DC Voltage at the Sweep input 
can shift the 2001's frequency: or sweep 

up to 100:1 with an AC signal. 
A pushbutton activates the DC Offset control, 

which shifts the output waveform up 
or down on command. 

For value for money the 2001 sweeps the rest off the board. 
For immediate action - The C.S.C. 24 hour, 5 day a week service 

Tel: (0799) 21682 and give us your Access, American Express, Barclaycard 
number and your order will be in the post immediately or just clip out the coupon. 

r 
I 

I 

I 

Continental Specialties Corporation (UK) Limited 
Dept 9HH Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. CB11 3AQ 

Model 2001 Sweepable 
1- 

£87.98. (inc. P&P ( Qnty For FREE catalogue 
Function Generator and 15% VAT) Regd.1 tick box 

Name Address 

I enclose PO/Cheque for £ or debit my 
LBarclaycard/Access/American Express No exp date - - -- - - - -- I M - - - - 

I 

I 

I 
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At Isst 
A Professional 

Electronic Ignition - in kit form 

Years of ignition experience gained, both in competition and with 
turbo charged engines, has enabled Micro -Dynamics to bring the kit 
builder a new concept in electronic ignition. 

Only high grade passive components and carefully selected semi- 
conductors are used in this comprehensive kit which includes a fully 
prepared printed circuit board and painted case. Ample wire, solder 
and heat sink compound are provided as well as a comprehensive 
vehicle installation kit. Assembly time should be about 1 to 2 hours 
with the aid of the complete illustrated building and fitting 
instructions. 

As it was developed through competition, this kit system 
incorporates all the best features claimed for ignition improvement 
as well as a unique waterproof switch for high reliability. The system 
requires a 12volt negative earth supply and is suitable for all engines 
with coil and contact breaker ignition up to 8 cylinders. 

-micr-exlynarnics. m £ 17.67 
MD1 Kit PRICE All inclusive 

Also available are fully encapsulated and "Burn -in" tested units built 
on the same production line as the competition systems. 

PRICE £31.50 

Send SAE if brochure only required. 

Electronic Ignition 
The only system with 

UNIQUE circuitry that 
produces a Maximum 

Energy Spark (M.E.S.) at 
every engine speed. No other 
known system has this patent 
applied for, feature. Starfire is 
the most efficient inductive 
system easily fitted using only basic 
tools. Designed by a team with many 
years experience in automotive electronics, 
it is manufactured in England to the highest standards. 

a.rom7,1:2 £27.49 

Delay -Lite 
INTERIOR LIGHT DELAY UNIT FOR CARS 
Maintains and fades interior light for 10 to 
20 seconds after drivers door is closed. 

NO MORE FUMBLING IN THE DARK 

L.S.M. Products, PO Box 51, 
FREEPOST, 411 Croydon Road, 
Caterham; Surrey CR3 6UD 
Tel: Caterham (0883) 49281 

24 hour answering service 
PRICE INCLUDES POST, PACKING & VAT 

GREENWELD 
443A Millbrook Road Southampton SOI OHX 

All prices include VAT 

OUT NOW 
THE 
NEW 

1980 
GREENWELD 
CATALOGUE 

FEATURES INCLUDE: 
60p Discount Vouchers 
Quantity prices for bulk buyers 
Bargain List Supplement 
Reply Paid Envelope 
Priority Order Form 
VAT inclusive prices 

PRICE 4013 + 35p POST 

BUY A COMPLETE RANGE OF 

COMPONENTS AND THESE 
PACKS WILL HELP YOU 

ALL PACKS CONTAIN FULL SPEC. BRAND NEW 
MARKED DEVICES - SENT BY RETURN OF 
POST VAT INCLUSIVE PRICES. 

1(001 50V ceramic plate capacitors. 5'Y, 10 of 
each value 22pF to t,000pF, Total 210. £3.69. 
1(002 Extended range 22pF to 0.1 , F, 330 values 
£5.53. 
K003 Polyester capacitors, 10 each of these 
values. 0.01, 0.015, 0.022, 0.033, 0.547, 
0.06E, 0.1, 0.15. 0.22, 0.33, 0.47,, 110 
altogether for £5.07. 
K004 Mylar capacitors, min 100V type 10 each 
al values from 1,000pF to t0,000pF. Total 130 
for £4.05. 
K007. Electrolytic capacitors 25V working small 
physical size. 10 each of these popular values 1. 

2.2, 4.7, 10, 22, 47, 100,F Total 70 for £3.59. 
K008 Extended range, as above, also including 
220. 470 and 1000,F. Total of 100 for £6.05. 
K021 Miniature carbon film 5% resistors CR25 or 
simita:. 10 of each value from tOR to 1M, E12 
series Total 610 resistors £6.15. 
K022 Extended range. Total 850 resistors from 
1R to 10M £8.50. 
K041 Zener diodes 400mW 5% BZY88, etc. 10 
of eat, value from 2.70 to 36V, E24 series. Total 
280 for £16.37. 

REGULATED PSU PANEL 

Exclusive Greenweld-design - better spec than 
anything on the market being offered at the price. 
Panel 110X82 x 33mm high contains all com 
ponerts including bridge rectifier and smoothing 
capac.tor. Ready built and tested- just add a 30V 
2A trensformer and two pots far a fully variable 
voltage and current supply. 

SPEC Output voltage 0-28v 
Output current 20mA-2A 
Source Impedance OR 1 

Open circuit ripple 10mV 

Send SAE for full details of the many ways this 
useful module can be used. together with price list 
of parts for various options. Only £6.75 

TRANSISTOR PACK K516 
Take advantage of this unbelievable offer', 
Small signal NPN/PPP transistors in plastic 
package at an incredibly low, low pricer Almost all 
are marked with type number --mberalmost all are full 
spec devices. Some have bent leads Over 30 
different types have been found by us including 
8C1E4/212/238;307/ 328. 13E196 .7, 
ZTX107 /8 /9/34Z,'450. 550, etc. Only avail- 
able a, a mixed pack at E3 per 100: £7 per 250. 
£25 per 1000. 

BUZZERS. MOTORS 
& RELAYS 

Z401 Powerful 6V DC buzzer all metal construc- 
tion. h Omm dia x 20m m 70p. 
Z402 Miniature type buzzer, 6, 9 or 12V, only 
22x' 5x t 6mm. Very neat 53p 
Z450 Miniature 6V DC motor, high quality type 
32mm dra x 25mm high. with 12mm spindle. 
Only '11. 
A372 Audible Warning device - solid state urcult 
drive: high efficiency transducer to give high 
autptt Voltage reqd 4-18V. Can also be driven 
direct from TTL or Ch1OS. Module size 
45x 21 x 12n -1m Comprehensive data supplied 
£1.50 
W89:l Heavy Duty 12V relay, ideal for car use --- 

single 154 make contact. Coil 25R in sealed metal 
can with mounting bracket 85p. 
W890 OIL Reed relay SPCO 2 4.10V 200R coil. 
Only E2.20. 

S /e last month sad for other items. 

15% - just add 40p post 

COMPONENT PANELS 
Z525 Contains 11 800mA 60V 2N5061 SCRs, 
11 6V8 zenere, 11 1N4004 diodes plus Rs, Cs, 
etc. Only £1. 
74 Series ICs - Gates and complex logic, 20 asstd 
ICs on panels £1; 100 ICs £4. 
Z527 206V reed relays. 6x25030 or 25230. 
6X400V reels, plus Rs. Only 50p 

TM4030 RAM 
4096 bit dynamic RAM with 300ns access time; 
470ns cycle time; single low capacitance high 
level clock i/p; fully TTL compatible; low power 
dissipation. Supplied with data 0.75. 

VEROCASE SALE!!! 
Only one size left now - these have sold 
very fast - if you want a t/ price case like 
75-3008, only in GREEN, order one now!! 
21051 1 80x 120x 85mm 82.30. 

BULK SUPPLIES 
All new fut spec. devices. Prices are for a 

minimum of 100 of any one device and 
exclude VAT, which must be added et 159/o. 
Minimum order value from this section is 
£10+VAT+post. VAT receipt on request. 

AC187K .20 6F757 .27 
A0161/2 .45 BFR40 .17 
BC107 .07 BFW43 .32 
BC108 .08 BFY17 .19 
BC109 .07 BYF50 .13 
BC114 .06 BFY51 .13 
BC117 .07 BrY52 .13 
BC118 .05 BFY56A .16 
BC119 .14 BFY56A .16 
BC125 .06 8FY64 .15 
BC139 .14 513101 .28 
BC147 .05 BRX48 .095 
BC148 .05 BRY46 .17 
BC1488 .05 BSX20 .075 
8C149 .05 B51/38 .12 
BC159 .05 BSY56 .10 
BC168C .055 BSY82 .19 
BC169C .055 BSY85 .23 
8C172C .05 BSY95A )065 
8C177 .07 8T121 .90 
eC1828 .045 8U205 .60 
BC1838 .045 BU206 .60 
BC184L(T05).045 BU407 .60 
BC2t2 .045 CV7001 .23 
BC2128 .045 CV7493 -.19 
BC213L .045 CV7568 .18 
6C214LIT05),045 ME0475 .055 
BC237 .05 MJE340 .22 
BC2378 .05 MPS2369 .08 
BC237C .055 MPS3638A .06 
BC2388 .05 MPS6515 .06 
BC239B .055 MPSA66 .24 
eC252 .07 OC44 .19 
BC256A .05 OC45 .17 
BC308 .05 OC139 .26 
8C308B .055 OCP71 .63 
eC320 .07 PBC106 .065 
BC328 .07 TIP32 .22 
BC337 .07 TIP41A .28 
8C348 .07 TIP42A .29 
BC351 .14 TIP2955 .46 
BC413 .05 TIP3055 .45 
BC4858 .06 TI591 .12 
BC486A .06 ZTX107 .06 
8C546B .06 ZTX212 .06 
BC547C .055 ZTX214 .O6 
BC548B .05 ZTX303 .07 
BC556A .06 ZTX311 .07 
BC5568 .06 ZTX313 .06 
BC557A .06 ZTX341 .07 
BC737 .07 ZTX450 .06 
BCX32 .05 ZTX501 .96 
BCX33 .05 ZTX503 .07 
BCY32 .12 ZTX550 .06 
BCY71 .11 2N1021 .94 
BCY72 .10 2N1132 .16 
80112 .64 2111377 .62 
00131 .18 251711 .18 
80132 .18 2N1893 .16 
BD133 .18 2N2369 .12 
BD137 .20 2N2646 .34 
80138 .20 2N2894 .12 
80181 .40 2N2926Y .045 
80184 .45 2N2926R .045 
80246 .30 2N3053 .13 
85278A .32 2N3064 .36 
80433 .32 2N3055 .30 
80525 .24 253442 .78 
BD526 .24 253583 .42 
8D543A .30 .60 
BD695A .45 .045 
BD6964 .45 'N='2= .09 
BF173 .13 .08 
BF181 .15 .06 
BF195 .055 - .06 
BF196 .055 .O6 
5F197 .055 ' - .20 
8F198 .055 - _ .22 
8F241 .055' 
6F255 .075 = - .D6 
BF257 .19 =-_- .08 
BF258 .20 - _ .16 
BF324 .13 .05 
BF337 .19 .52 
BF355 .18 _ _ _ .43 
13F394 .055 _.____ .45 
BF414 .065 
BF450 .095 Send SAE for latest 
BF451 .09 bulk buyers est. 
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SuperbocircJ II 8k MICROSOFT BASIC 4k RAM 

READY 
BUILT 

£159.95 

NEW 50Hz version 
- NO FLICKER 

At these prices why waste time and money on 
unauthorised kit copies? Just a little more in 

price than Sinclair for a whole lot more and 
fully expandable ! 

610 Expansion Board 8k RAM 
ONLY £159.95 -- VAT 

IP CD3P Minifloppy Disc, Cased, 
PSU, 2 copies Dos ONLY £289+VAT 

Set of 4k RAM (Superboard users 
only) ONLY £28 + VAT 

Plastic Case, Beige ONLY £26+VAT 
Challenger IP -Metal Cased, Super - 

board, PSU modulator ONLY £208 +VAT 

Radofin TeleteHt Decoder 
Get more out 
of your TV 

Works on any TV I R in -RF out), remote control unit, Teletext colours, 
CEEFAX and ORACLE via 6 preset tuner, enlarge facility, Tim a on, 
Time off facility, reveal button - for quiz games hold button. 

mighty micro 

Super Print 800 80 COLUMN HIGH 
PERFORMANCE IMPACT PRINTER 

The ideal companion for PET, APPLE, TSR80, 
Exidy, Superboard, Compukit, Ohio 

Challengers and most micro's 
Rugged metal enclosure makes it ideal 

for home computing, small business 
systems, data logging etc. 

*RS -232, 20mA, IEEE 488 and Centronics I/O 
*16 Baud Rates to 19,200 
"60 Lines per minute - Bidirectional 
*5 print densities 72,80,96,120 or 132 Chr/Line 
*Self Test Switch *2k Buffer 
*Tractor and Fast Paper Feed/Graphics 

Model 800 MST ONLY £399 + VAT 

ZT Driving Computer 
ADD A NEW DIMENSION 
TO YOUR CAR WITH 
COST EFFECTIVE FUEL 
MANAGEMENT 

*Miles per gallon - Instant *Miles per gallon - Average *Miles per 
hour - Instant *Miles per hour - Average *Gallons used since fillup 
*Miles to empty *Elapsed Time *Time to empty *Time on trip 
*Miles on trip 

Accuracy: Time: ± 30 secs/month 
Speed: ± 0.5 mph - Instant 

± 0.005 mph - Average 
Fuel Used: + 3% 

Takes only about 
2 hours to fit 

ONLY £77.50 + VAT 

Please add VAT at 15%. Carriage extra, will advise at time of order. Official orders 
welcome. Product details on request. Trade and export enquiries welcome. 

CALLERS - 33 CARDIFF ROAD, WATFORD, HERTS. Tel: (0923) 38923 
MAIL ORDER - P.O. BOX 17, BASINGSTOKE. HANTS. Tel: (0256) 56417 

' Close to Watford Football Ground. Nearest Station - B.R. Watford. . 

BUY IN CONFIDENCE - In the event that we are unable to deliver your goods within 7 days, we do not bank your remittance until such time we have the goods to 
despatch. If on receipt of your order, the goods do not meet with your satisfaction, return within 7 days for full refund. All goods covered by manufacturers guarantee. 

:LM308N 60p 4066 50p 7491 45p AC153 30p 6F184 25p ZTX303 1913 

DELTA TECH & CO. 
LM318N 200p 
LM324N 57p 
LM339N 60p 

4069 20p 
4070/1 22p 
4072/3 20p 

7492 30p 
7493 35p 
7494 50p 

AC176 23p 
AC187/8 23p 
AD149 70p 

BF185 25p 
BF194/5 10p 

BF196/7 10p 

ZTX304 22p 
ZTX311 18p 
ZTX341 22p 

62 NAYLOR ROAD, LONDON, N20 OHN LM348N 90p 4081/2 22p 7495 40p AD161 /2 40p 8F2248 14p ZTX500/ 1 15p 
LM377N 175p 4086 80p 7496 50p AF114 30p BF2446 35p ZTX502 21p 

Please add 35p for P&P LM380N 90p 4510 100p 7497 200p AF124 40p 8E258 32p ZTX503 17p 
LM381N 140p 4511 100p 74100 70p AF125 35p 6F259 32p ZTX504 23p 

RESISTORS (1/4W) 2A/400V 55p LM382N 130p 4516 100p 74105 43p AF126/7 37p BFR39 30p 2N696 35p 
10 ohms tol0 Mohms 1.5p WO2M 20p LM1310N 150p 4518 100p 74107 20p AF139 40p BFR40 20p 2N697 28p 
PRESETS (.15W Horizontal) W06M 30p LM3900N 55p 4520 100p 74109 40p AF239 42p -BFR79 30p 2N698 40p 
100 ohms to 2 Mohms 7p LM3909N 78p 4528 100p 74110 40p BC107/8 10p BFR80 20p 2N706 19p 
POTENTIOMETERS (1/4W) VOLTAGE MC1496P 85p 74118 90p 8C109 10p BFX29 25p 2N914 22p 
Linear & Log Scale REGULATORS NE531 110p TTL 74121 26p BC117 20p BFX84 25p 2N918 35p 
4.7Kohmsto 2.2 Mohms 30p 7805 70p NE555 25p 7400/1 13p 74122 30p BC142/3 30p BFX87/8 28p 2N1131 20p 
VEROBOARDS(0.1" Copper) 7812/15 70p NE556 60p 7402/3 13p 74123 45p BC147/8 9p BFY50 22p 2N1132 13p 
2.5"x5" 55p 7818/24 70p NE566 140p 7404/5 13p 74125/6 37p BC149 9p BFY51/2 22p 2N1302 35p 
3.75"x5" 65p 7905 80p TBA641B 200p 7406/7 20p 74132 48p BC157/8 9p BFY53 10p 2N1303 40p 
ZENER DIODES(400mW) 7912/15 80p TBA800 75p 7408/9 13p 74141 50p BC159. 9p BRY39 50p 2N1304 50p 
2.7Vto33V 8p 7918/24 80p TBA810S 110p 7410 13p 74145 55p BC167 9p BSX19 12p 2N1306 30p 
CERAMIC CAP (50V) ZN414 100p 7411 18p 74150 78p BC169C 13p 85X20 22p 2N1308 22p 
33pFto47,F 3p DIODES ZN1034 220p 7412 15p 74151 48p BC171 10p BU205 150p 2N1613 25p 
POLYSTYRENE CAP (50V) BY127 10p 7413 27p 74153 43p BC173 8p BU208 210p 2N1711 13p 
10pFto1,000pF 5p 0A47 8p CMOS A 7414 31p 74154 90p 8C177/8 18p MJ2955 110p 2N1893 32p 
POLYESTER CAP (100V) 0A91 gp 4000 15p 7416/7 25p 74155 46p 30179 18p MJE340 60p 2N2222A 23p 
1nFto 68nF 6p 0A200 6p 4001/2 20p 7420 14p 74156 40p BC182/3 11p MJE2955 110p 2N2217 22p 
100nF,150nF 7p 0A202 gp 4006 77p 7421/2 17p 74157 43p 80184 11p MJE3055 85p 2N2219 23p 
220nF,330nF 8p 1N916 5p 4007 15p 7427 20p 74160 64p BC186 30p MPF102/3 40p 2N2369 20p 
470nF:9p 680nF:10p 1N4148 4p 4008 80p 7428 25p 74161 55p 8C207/9 13p MPF104/5 40p 2N2484 30p 
1uF:14p 2.2uF:20p 1N4001/2 4p 4009 40p 7430 14p 74162/3 64p BC212/3 11p MPF106 45p 2N2646 55p 
3.3uF:22p 4.7uF:24p 1N4003 5p 4010 44p 7432 18p 74164 78p BC214 11p MPSA06 20p 2N2904 23p 
ELECTROLYTIC CAP(uF/V) 1N4004/5 6p, 4011/2 22p 7433 24p 74165 70p BC214L 11p MPSA56. 26p 2N2905 23p 
1/25to47/25 6p 1N4006/7 8p 4013- 46p 7437/8 15p 74166 85p BC238 18p MPSU06 61p 2N2906 23p 
68/50,100/35 8p 1N5400 13p 4014 80p 7440 10p 74173/4 70p 80261B 20p 0028 92p 2N2907 23p 
150/25,200/12 9p 1N5401 14p 4015 75p 7441 56p 74175 60p SUPER BC478 0035 92p 2N2926G 11p 
220/25,250/12 10p 1N5402 15p 4016 44p 7442 51p 74176 64p 80301/3 32p 0072 20p 2N3053 22p 
470/25,500/30 13p 1N5404 16p 4017 60p 7443 70p 74177 60p BC328 17p TIP29 40p 2N3054 40p 
1000/10:14p 1000/25:22p 4018 80p 7444 80p 74180 50p BC338 17p TIP29B 48p 2N3055 45p 
1500/25:26p 2200/6:20p LINEAR 4019 45p 7445 75p 74181 80p BC461 37p TIP30 40p 2N3442 140p 

CIRCUITS 4020 05p 7446 65p 74182 45p 60477 23p TI P306 48p 2N3702 TO 
- OPTO /DISPLAY 16 pin 12p 709-8 40p 4021/2 85p 7447 55p 74190 75p BC478/9 23p TIP31 40p 2N3711 11p 

2155777 55p 18 pin 16p 709-T05 40p 4023 22p 7448 62p 74191 70p BC547/8 12p TIP32 40p 2N3772 150p 
OCP71 65p 22pin 20p 710-14 40p 4024 58p 7450 10p 74192 50p BC549 12p TIP33 65p 2N3773 250p 
ORP12 60p 24 pin 21p 741-8 22p 4025 22p 7451/3 13p 74193 64p BC557/8 14p TIP33C 70p 2N3819 22p 
DL704 110p . 28 pin 25p 747-14 50p 4027 45p 7454 10p 74194 70p BC559 14p TIP34A 90p 2N3820 -40p 
DL707 110p 40pin 35p 748-8 52p 4028 70p 7460 13p 74195 57p BCY70 17p T1P358 240p 2N3823 75p. 
0.125" & 0.2" CA3018 70p 4029 82p 7470 20p 74196 100p BCY71/2 17p TIP36B 280p 2N3866 75p 
LEDs: BRIDGE CA3028A 85p 4030 60p 7472 21p 74197 80p BD115 55p TIP41A 60p 2N3903/4 15p 
Red 10p RECTIFIERS CA3046 70p 4035 107p 7473 28p 74198 135p BD121/3 75p TIP42A 60p 2N3905/6/ 15p 
Green 14p 1A/50V 22p CA3054 40p 4041 75p 7474 24p 74199 90p BD124 81p T1P2955 70p 2N4037 52p 
Yellow 14p 1A/100V 27p 043080 75p 4042 70p 7475 34p " BD131 TO TIP3055 55p 2N4058/9 10p 
.125" Clip 3p 1A/200V 32p CA3130 88p 4043/4 83p 7476 30p TRANSISTORS BD140 42p ZTX107/8 13p 2N4060/1 10p 
.2" Clip 4p 1A/400V 34p CA3140 40p 4047 92p 7480 25p 40126/7 23p 8F178 27p ZTX109 13p 2N5457/8 36p 
DILSOCKETS 2A/50V 40p LF351N 40p 4048 55p 7485 80p AC128 23p 8F180 34p ZTX300 14p 2N5459 36p 
8pin 10p 2A/100V 42p LF356N 80p, 4049 35p 7486 25p AC128/176 BF181 8p 11X301 16p 2N6027 40p 
14pin 11p 

- - 
. 

2A/200V 48p LM301AN 32p- 
_-.._.- 

4050 44p 7490 36p Mt. pr 42p 8F183 34p ZTX302 18p 

.SEND FOR TRADE PRICE LIST O 
ACCEITEDAT: 

E 

2C0 LNf?ALEENW9D 
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Greenbank 
Greenbank Electronics 

(Dept T6E) 92 New Chester Road, New Ferry, 
Wirral, Merseyside L62 5AG 

-- --__._.... (Tel. 051-645 3391) 

UV EPROM ERASERS 

Two easy to use units designed 
the professional and amateur UV -prom user. 

Features: 
Can erase up to 14 proms. 
-E(penial short wave uítrawolet tube. 
Erase time vanabie between 5 and 50 minutes in 5 minute steps 
(preventing pver exposure which may shorten prom lifei. 

Sliding tray carries proms on conductive foam. 
Safety interlock switch preventsthe timing circuit from operating 
and switching on the tube with the tray open. 
"Mains on" and "Tube On" indicators. 
Smart textured case. 
Complete instructions supplied. 

Supplied complete with mains plug and flex. 

Model UV141. Price £77.70 

Also available without timer as 

Model UV140: Price £61.20 

TERMS, VAT. CWO. Cheques etc payable to Greenbank Electronics. Add VAT to 

all orrce) at 15% except where stated otherwise. Post etc: UK 35o 1+5p VAT - 
40p1 per order. Expert: MO VAT hut add 35p (Eire(. 75p (Europe( and £2.50 

elsewhere. Access. Barclaycard. Visa, telephoned orders accepted. 

(Polyº, universities, gent depts, etc can telephone their orders for immediate 
despatch en account.( 

e i 

PROM WASHING SERVICE: 50p each prom 

C M OS (These cui prices for Amateur Users and Export. Nine) industrial users - quantity 
prices avaiable. Mostly Motorola. RCA 

4000 4042 80p 4006 95p 4451 £3.81 4549 £4.38 

4001 4043 90p 4097 £3.40 4461 £3.93 4552 £14.85 

4002 4044 sop 4098 £1.20 4462 £4.41 4553 £4.50 

4006 4045 E1.45 4096 £2.00 4490FP E4.20 4554 E1.38 

4007 4046 £1.10 40100 £2.20 4490VP £3,14' 4555 78p 

4008 4047 - £1.00 40101 £1.32 4500 £6.95 4555 77p 

4309 4048 55p 40102 £1.80 4501 29p 4557 £3.86 

4010 4049 45p 40103 £1.80 4502 £1.20 4558 £1.25 

4011 4050 49p 40104 99p 4503 70p 4559 £4,38 

4012 4051 80p 40105 99p 4505 £5.71 4560 £2.50 

4013 4052 80p 40106 90p 4506 50p 4561 alp 
4014 4053 80p 40107 60p 4507 55p 4562 £5.60 

4015 4054 £1.50 40108 E4.70 4508 02.90 4566 £1.59 

4016 4055 £1.25 40109 £1.00 4510 99p 4568 £2,38 

4017 4056 £1,35 40110 £3.00 4511 £1.50 4569 £2.50 

4018 4059 06.5e 40114 E2,50 4512 80p 4512 40p 
4019 4060 £1.15 40181 £3.30 4514 £2.65 4580 £4.77 

4020 40627 £10.00 40182 £1.40 4515 £3.00 4581 £2.62 

4021 4063 £1.20 40192 £1.40 4516 01.10 4582 E1.54 

4422 4066 40193 £1.40 4517 £4.46 4583 90p 

4023 4067 40144 £1,;9 4518 £1.(10 4594 90p 

4824 4068 40251 £1,48 - 
4519 80p 4595 £1,27 

4025 4069 4180 98p 4520 £1,00 4597 £2.44 

4026 4071 4161 98p 4521 - - £2,50 4598 £2.98 

4027 4071 4162 98p 4522 £1:11 4599 06.95 

4028 4072 4163 98p 4526 £1.08 4700 £1,75 

4029 4073 4174 90p 4527 £1.50 

4030 4075 4175 £1.15 4528 £1.20 

4031 4076 4194 £1.16 4529 £1.30 

4037 4077 4406 £9.37 4530 70p 

4033 4078 4409 £9.37 4531- £1,45 

4034 4081 4410 £8.55 4532 £1.30 

4035 4182 4411 £10.72 4534 £5.60 

4036 4085 44124F £14.93 4536 E3,69 

4037 4086 44158 £5.24 45371 £26.10 

4036 4089 4422 £5.66 4538 £1.20 

4039 4093 4433 £12.30 4539 97p 

4040 4094 4435V £5.40 4511 £1.19 

4041 80p 4095 4450 03.81 4543 £1.80 

18p 
25p 
25p 
95p 
lep 
80p 
40p 
50p 
25p 
sap 
50p 
84p 
84p 
45p 
80p 
89p 
45p 
99p 

£1.10 
£1.00 

27p 
50p 
27p 

£1.30 
50p 
84p 
99p 
55p 

£2.00 
£1,31 
£1.80 
£2.00 
£1,10 
£2.95 
£1.15 
01.20 
£2.95 
£1.00 

55p 
£4.50 

27p 
27p 
301 
25p 
25p 
25p 
25p 

£1.07 
29p 
29p 
27p 
27p 
74p 
72p 

£1.38 
allp 

£2.50 
95p 

COMPUTER BOARDS 
The following is an extract from our leaflet ref. 'M P4', which is available 
free on request (a 9" x 6" SAE helps, but is not essentiel). See 
Microprocessor section to the right for board prices. 
For mani people the wide choice of micro -processors now ova dable presents a 

difficult choice To understand any particular microprocessor in depth a 

development system is almost essential. however :n the past to understand 
e than one several separate development systems have had to be more 

The mason that separate systems, one for each processor, have been necessary 

is due to the fact that individuel microprocessors have their own individual 
features. re e case to access memory a separate read strobe and write strobe 
rs required another a 'read a write' line is used In combination with a 

combined strobe called 'valid memory address and nhi-2 With some 
processors, the same address h us can be used for both memory and 
input: output ports', under the control' of a memory request' or an 

'input.' output request control line. 
Naturally it a development system takes advantage of any of the particular 
unique features of any particular microprocessor, this makes it more ddtreuit to 

graft some other unrelated microprocessor onto the same bus at a later date. 

A Universal Micro System provides a basic bus structure on which any one 
micro-processoran he connected. The system uses a CPU (Central Processor 

U tl card whichc is separate from the rest of the system and this allows the 
Name memory and ,nterfaces to he retained when a ddrerent MPS is used 

The basic system bus consists of data and address buses together with ead and 

write Strobes By locating e data 
inputiKyrdl 

and 
p 

t !VOutnthe 
m nory space ten such chips as t 280n whichnormally use 

input output pons. van now be used without any fundamental change to the 

bus (and asa bonus- users of these MPU s have all the ports entirely free for 

!heir own purposes) 
the range of pc h's includes hoards to implement a memorymapped VDU 

cassette interface, keyboard interface, PROM programmer, and a number of 

CAM and ROM cards. All the cards are of international Sire 114 x 203 mm 

14"x" x 8") except for the larger power PSU A power supply card. This latter 

card's sired so that it can be bolted to the side of a standard 4" chassis module 
which Ss then compatible with the other cards. The cards have a standard 
43 -way edge connector. with one position used for poiansation. 
We do not propose to defend the (relatively) amal' er of bus connexions 
1421. against such standards as the 'St 00' '" bus. The S-100 bus, 

as it originated in America. is bigger u ire expensive. In the 
a Ford Granada' +rd 'Cortina', but it serre way, 

bettmeana Cortln +ws - array even 

be better value' tr"t 
The Into- e e° ,.t 3a' I9" of 

a3 tX4oa dons:a>gyhj, 
0,e a ee the firm R.S. 

cost G K 9,09 lute tasó. a.4 
diti 

I compete 
yoe l- pee tag p3<ltbe 8 

a0 be ot purchaser 
cat0 { p_n0'3"; Z 10. it a 03t00 it eeaembty 

m99<oa<a lteuaeromoto<, ao0 pales compvirtuater 

(\ i0 h b t 
áe0 staO ogp a c° NaV tee {° 
The leas Seae age 

3 01"90 
osea env. You 

aoob\e\t{ tt t'ne a g is tres, s, 
be 

a a {o (P\0 ce0 a 
brier 0uí1 s9e aa`f `\p1%) casas o.Ne< pies 
needs. m .N lira to t 05 P etc. 
As mentin o{a oP {o ata yp he 
deogn of P.e6 o.iae s[ò 

, c-11 {Vet 
a r nremen a Pt aaat e'ees ' 0ice lea e 

obsolete oyes a<e \\e\ c\` ear9 {1e 
have been pro a<a ' 

aáe4j íe0° oo< a{lets 
pattern which 90x3 \asst 

s i0 t'e {io`N 
Often these oaf 

a 
oXNi 

g etas\ (4°t i\\ fo 
decoding. An ex, 0P e ( 19' get `N 

t5í regulator. 
tpu Outputt Re, 

1SB.111 
e eaV ea, already 

have th is faulrty. Xeetieee0 a ße5 
course we know e b QA As m to m mean awav at 

the thought of cube \,a M ing extra integrated c r carts 

and bits of wire in tht 001, a. but a is not for these peoplecthat 
this sort of system has 9 

eu. We would like to think of this system as 

basis which you c Nead your own personal design, perhaps as an 

alternative o the use of Veroboard or etching yeur own Orb s 

(Further sections give an outline of each verd in turn. Although we have m mind 
all sons of exotic future developments (e g. high resolution graphics, floppy 
disc controllers dynamic high -density RAM cards, programmable VDU 
formats, colour displays. Light pens sourid gee razors etc.) we prefer to keep 

quiet about them until they actually exist. All of the cards described actually 
exist and et the time of writing (September 1979) most are in stock. (We plan 

it to they are all in stock, but people will insist on buying them. without caring 
what havoc they wreak re our stock conrrol'il 

for both 

indeed use ,{,,e 
ts15e' Ott lr 1ox151 sr rite 

\en 

746 
74600 33p 
74602 33p 
74C01 33p 
74608 33p 
74C10 33p 
74614 £2.12 
]4C20 42p 
74630 42p 
74632 42p 
74C42 £1,38 
74048 £2.07 
74673 81p 
74674 72p 

74676 
74Cú3 

74685 
74686 
74689 

74690 

74693 

74095 
746107 

746150 
746151 
746154 
746157 

746160 
746161 
746152 

81p 
£1.94 
£1.94 

96p 
£6.57 
£1.28 
£1.28 
£1.56 
£1.83 
£5.72 
£3.06 
£5.72 
£3.30 
£1.72 
£1.72 
£1,72 

746163 
746164 
746165 
740173 

746174 

746175 
74C192 
746193 
746195 

746200 
746221 

740373 
740374 
746901 
740902 

746903 

£1.72 
£1.62 
01,62 
£1.35 
£2.27 
£1.27 
£2.59 
£1,72 
£1.62 

£10.17 
£2.17 
£2.69 
£2.69 

85p 
85p 
85p 

746904 
746905 
746906 

746907 
746908 

746609 
746910 
746911 
746912 

746914 

746915 
746618 
740921 
746922 

746923 
746925 

85p 
£10.89 

85p 
85p 

£1.44 
£2.45 

£10.17 
£10.69 
£10.69 
£2,12 
£1.72 
£1.59 

£17.07 
£5.49 
£5.66 
£7.26 

746926 £7.26 
746927 £7.26 
746928 £7.26 
746929 £17,90 
80695 85p 
80696 92p 
80697 85p 
80698 92p 
32619 £6.20 
88629 £2.90 
88630 £2.90 

MODULATORS 

UMIII1 £36 088 66.36 
Caen *Mole £2.50 
091231 UHF C636 Vision 
Motlulnor wide handwidth 
[Nor computers etc.) £4.70 
591263 RA Sound Sub. 

carrier Modulator £2.50 

SWITCH 
MODE PSUs 
AC 52215 54/10A ' £69.90 
AC 9221S 511/59 12V 16. -128/1A, - 
50/0,16 E86.80 
AC 54213 50/20A £99.20 
AC 94215 54/10A, 12Vr2A. -12V/24, - 
5V/DIA £126.50 

MICROPROCESSORS 

COMPUTER BOARDS 
114 x 203 mm Obreglaas. 
with gold plated edge con- 

neGae, 

Buffered SC/MP CPU £9.40 
SC/AP Pralohoard £9.40 
280 689 card £9.40 
VOU 'A' set £8.90 
VU '8' of £8.90 
825 'G' three £9.40 
EPROM Programmer 
127085( 69.40 
4k PROM board [5204º 

E9.40 
86 PROM board (2708º1 

£9.40 
2k RAM board 12102s( Ik- 
2k £9.40 
86 RAM board 1211411 11), 

8k £9.40 
TAPE interface .. £8.90 
Keyboard Imerface £8.90 
PSU 5v,+ 12e, -Ile board 

£8.90 
PSU 5v, -120 hoard £5.50 

Further details an request 

210 
280125 (2',,MHZ) 19.90 
280.676 (258412( £5.95 
280-PIO12IrM1ZI £6.60 
[Add BI for the 4MHz version of 

any of the above 3 chips.) 

SC/MP II RAM 1/0 
SC/W(11 (418114 £8.82 
INS 815411491/0 48.18 

9800 
6800 MPU 

5802 MRI 

6810 (128 x 'd MM( 
68810 (128 x 8 RAM( 

6820,6821 Oh 
6850 ACTA 

MC6BB0 

%02 
6502 
6520 RA 

CMOS 
COSMAC COP 1802CE 

COSMAC COP 1802E 

COP 1864 

£6.55 
£9.95 
£297 
£3.75 
03.96 
£3.08 
£2.64 

£12.00 
£6.22 

£9.85 
£10.85 
£7.25 

STATICS (Mostly 45005) 
2101-256 x n. £2.25 
2102-1Kn I £1.20 
2111-256xá £1.95, 
2112-256 x A £2.25 
2114/4045-IK x 4 £4.39 
21141-1Kx6 £5.50 
4118-1Kx8 £20.99 

DYNAMICS 
Mk 4116 16K 250nS £5,00 
MK48162Kx8 £30.52 

UV ERASABLES 
2708 1K x 8 £6.75 
2716/2518 29. x 8 single 5v 

£19.95 
.2532 4K x 8 (5v) £47.00 
PROMWASHING each Prom 

50p 1+30p+VAT( 

UY PROM ERASER 
UV140 £61.20 
0141 £77.70 

INTERFACE 
611195/617/8 £1.40 
75491 1E0 driver 50p 
75492 92p 
29425 £3.95 
8726 £2.64 
R74 48p 

MOSTEK VDU BOARD 
VA32 £125.00 

CRT Congeler. Uarte 
Thompson CSF 1E196364E11.50 
AY -51013 5187 TR 1602 £400 
94.5.12136 E4.70 
AT -21014A E5.60 
H43.lO15 £5.60 

CHAR. GEN. KEYBOARD 
ENCODER 

MCM 66760 £9.75 
M(5302 £15,29 
803-2513 (5v Uppercase( £6,00 
OM 8678 CA6)13WF £14.27 
AT -52376 £9.75 

RRfAWARE 
20 Tlny Basic !or Z80 

(2 x 2708( 

4K 6181 in 4 x 2708 

N184MM in 4 x 2708 

ETIBUO 1+0112708 
KITBUG 11 x 27081 

ELBUG (2 x 27081 

KITeU6 MM (1 x 27081 

SC/MP Utilities 
11 x 27081 

7805 
7905 

7812 
7912 

LM 323K 

£25 
£55 
£55 

£19.95 
£14.95 
£34.90 
£19.95 

£19.00 

VOLTAGE 
REGULATORS 

75p 
£1.08 

97p 
£1.08 
£5.61 

QUARTZ 
32,i68KHz 

(Watch) 

60 KHz 

100.0 KHz 

200.0 KHz 

204.8 KHz 

262.144 KHz 

301,2 KHz 

312.5 KHz 

455.0 KHz 

1.000 MHz 
1,008 MHz 

1.280 MHz 
1.8432 MHz 

2,000 MHz 
2.097152 MHz 

2,4576 MHz 
2,500 MHz 

2.56250 MHz 

3.000 MHz 

3.2768 MHz 

3.579545 MHz 

3.93216 MHz 

4.000 MHz 

4.032 MHz 

4.096 MHz 
4.194304 MHz 

4.4336)9 MHz 

4.608 MHz 

4,800 MHz 

4.915 MHz 

5.000 MHz 
5.0688. MHz 

5,120 MHz 

5.185 MHz 

6.000 MHz 

6.144 MHz 

6.400 MHz 

6.55360 MHz 

7800 MHz 

' 7.168 MHz 

7,680 MHz 
7.86432 MHz 

8.000 MHz 

8.388608 MHz 
8.867237 MHz 
9.375 MHz 

9.800 MHz 

10.080 MHz 

10245 MHz 

10.700 MHz 

10.92 MHz 

11.000 MHz 
12.000 MHz 

14.0 MHz 
14,31818 MHz 

16.000 MHz 
18.000 MHz 
18.432 MHz 
20.000 MHz 

20,1134 MHz 

27,0 MHz 

27.648 MHz 

38.6666 MHz 

48.000 MHz 

100.000 MHz 

116,000 MHz 

£3.23 
E9.95 
E3.62 
£3.92 
£3.92 
£3.92 
£3.92 
£3.92 
E4.95 
E3.62 
£3.92 
£3.92 
£3.62 
£3.62 
£3.23 
£3.62 
£3.92 
£3.62 
f3.62 
£3.23 
£1.95 
£3.92 
£2.90 
£3.23 
£3.23 
£3.23 
01.25 
£323 
E3.23 
E3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
E3.23 
£3.23 
£3.23 
£3.23 
£3.23 
£3.23 
E3.92 
f3.92 
£3.23 
E3.23 
£3.23 
£3.92 
£3.92 
E3.92 
£3.92 
£3.23 
£3.92 
E3.23 
£3.23 
£3.62 
E3.23 
£3.92 
£3.92 
£3.23 
£3.23 
£3.23 
E3.23 

VEROBOARO _ 
0.1" Patch with capper 

strips 
2fr"xl" (pack of 5) 74p. 
2'4"039), . 53p 
2'4'x5" 62p 
214'' x17" £1.86 
314"033,0 62p 
3'n"x5" 695 
3)9"017" 02.40 
4.7"x17.9" £3.14 

0.1" Pbinboard 
(no strips) 

33/4.021/2" 

3te"x5" 59p 
3'4'017,O" £1.56 
Terminal pins £1.50/500 
160 OP board £1.17 
OP treadbuard £2.91 
Opel lace cutler 93p 
Mn insertion tool £1.28 

SOLDERCON PINS 
100501 1000 03.95 

DIL SOCKETS 
8/14/16 pin 

10p/12p/13p 
18/20/22 pin 

18p/20p/25p 
24/28/40 pin 

30p/40p/50p 
24 pin Textuel lever type 

zero insertion force £8.50 

TIMER ICs 
NE555/556 29p/49p 

6P -AMPS 
(All Mini dips) 

G 3130E 

G 3140E 35p 
UA 741 (Texas) 22p 

4 DIGIT LED DISPLAY 
Multiplexed. common 
cathode, prima quatie. 
X18088112.2'1 £4.25 

LEC DISPLAYS 
04704E 99p 
IL.72261728E £2,00 
9:747E/750E £1.80 
0M 500/560 £1.20 

UQUIO CRYSTAL 
DISPLAY 

400.5" Digits 40 pin OR 

£9.95 

CLOCK CHIPS 
AT -5I224Á £2.60 
MK 50253 £5.50 
MK 50366 £8.50 

90 DECADE 
COUNTERS 

MK 50395/6/7 £9.90 
MK 50398/9 £7.50 

DATA Noie: in 1hts section all data henke 
am subject ta 0% VAT. For postage 
see 'Terms' at top of page. 

113 page Electronic Projects Index 72-77 
[North Tyneside Libraries) 

c650 page COSMOS Oetabook (ACA( 

631 page 'A Guide to SC/MP Programming' by 

Dr, Drury lKemilran( 
c20 page 'A Guide to NHbug' gemitron( 
c24 page NIBL Reference Guide plaltonaq 
Data for 4116 (Moslekl 
c6 page dala for Mk 4118 
16page data for 1MS 8154 (1SP.8A/650( (National) 

20 -page data tar SC/MP II (National) 

c100 page COP 1802 MPU User Manual (8CÁ1 

c45 paga Fined Point Binary Arithmetic Routines for 

6009ÁC 
c31 page Flcaling Point Arithmetic Routines for 

COSMAC pialinga excluded( 

c43 page COSMAC MPU Product Guide 10601 

cI5 page 62P 1802 Instruction Summary 
c70 page Understanding CMOS (266) 

I page COSMOS Packet Selection Guide (RCA( 

c2I page COSMOS 2lgllal integrated Circuits [BCA( 

£1.50 
£4.95 

£3.75 
75p 

£3.45 
509 
750 
Sep 

04.50 

E4.50 

E4.50 
75p 

£1.50 
25p 
75p 

REVISED 180 DATA PACK £14.95 
The contents al this data pack have Aouad. O raw 
includes data in hound volumes, and also covers soin 
other microprocessors as well. Regrettably the hooks 

cannot be supplied separately, es we are forced to bey 

the packs complete. Contents: 
c275 -page 280 Programming Manual 
c525.page Microcomputer Component Data leak 
c25 -pape Z80 Micro Reerence Manual (pocket sael 
c130 -page Microcomputer Systems Data Book 

c50 -page Finita Stare Fanlaaiea (Cannons petty 
programmi g on human level( (Matrix Pressi 2M 

c175 paga Home Computers: Be9ian ra Glassare ass 

Guide by Miller and Sippl 10illithi al £4.95 

74LS 
741000 14p 
741101 14p 
741502 16p 
741503 16p 
741564 16p 
741.005 20p 
741508 22p 
741509 22p 
741110 20p 
741511 22p 
741012 23p 
741513 38p 
741314 75p 
741115 30p. 

741020 20p 
741521 22p 
741326 48p 

741327 
741528 
7413311 

741132 
741033 
741137 

741538 
741540 

741042 
741247 
741548 
741549 

741051 
741054 

741055 
741063 

741013 

741174 
741275 

28p 
48p 
22p 
27p 
39p 
39pp 

28p 
98p 
90p 

£1.20 
£1.20 

24p 
28p 
30p 

£1.50 
46p 
4Ip 
48p 

741576 

741578 
741583 
741285 

744586 
741.090 

741.061 

741092 

741593 

741095 
741096 
7415107 

7415109 

7415112 

7411113 

7415114 

7415122 

74L8123 

74LS124 

40, 
40p 

£1.15 
£1.18 

60 P 
£1.04 

89p 
89p 

£1.16 
£1.16 

50p 
50p 
70p 
70p 

£1.80 

7413125 
7411126 

7411132 
7415136 
7415138 

7410139 
7415145 
7410147 

7411148 
7413151 
7411153r 
7410154 

7412155 
7410156 

7415157 
7412158 
7410160 

7415161 
7410162 

685 
60p 
95p 
559 
85p 
85p 

£1.08 
£1.70 
£1.73 

96p 
76p 

£1.70 
969 
96pp 

96p 
£1.28 

98p 
£1.38 

7415163 
7415164 

7415165 
7415166 
7415170 
7415173 

7415174 
7415175 
7415181 

7415183 
7415190 
7411191 
7410192 

7411193 
7411194 
7415195 

7410196 

7411197 
7410221 

£1.18 
£1.14 

75p 
0226 
£2.88 
£1.05 
£1.06 
£1.10 
£3.98 
£2.98 
£1,46 
£1.40 
£1.30 
£1.30 
01.66 
£1.36 
£1,00 
£1.40 

96p 

7411240 
7415241 
7411242 

7415243 
7415244 
7418245 

7411247 
1411248 
74/0249 
7413251 
7410253 

7410257 

7411258 

7415259 

7411251 
7415266 

7415273 

7411275 
7411279 

E2.36 
£2.32 
£2.32 
£2.32 
£1.70 

£1.90 
£1,90 
£1.90 
£1.34 
01.42 
E1.10 
£1.46 
£1.60 
£4.50 

52p 
£2.44 
£2.50 

66p 

7413283 
7415290 

1410293 
7415295 

7415298 

7411324 
7413325 
7410326 
7415321 

7413347 
7413348 
1413352 
7415353 
74/5365 
741336 
7415367 
7415368 
741.3373 
7413'4 

£1.92 74037 
£1.28 14:32' 
£128 743274 
£1.85 743171 
£1,68 74336.4 
£2.40 S. ïCty 
£2.90 
£2.94 -.43.3 
£286 -4,9-z44 
£1,48 
£1.16 '1--59)58 

£2.28 '4-S-9.9 
230 -40440 

S`+P 745441 
ire 14:343" 
850 71.5568 
66p 7411669 

£1.80 : 7413570 
£1.95 

Cr 61 
U12 
_,14 
:215 

860 
84 

0_120 

231 
211 
215 
276 
E230 
£150 
El 44 
£1.80 
E1.82 
£1.82 
248 
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The MIGHTY Mi-liGETä 
R B SOLDERING 

IRONS AND ACCESSORIES 

PLEASE 
QUOTE 
YOUR 
NUMBER 
WHEN ' 

ORDERING 

18 WATT IRON 
FITTED WITH NO. 20 BIT 
AVAILABLE IN (2V 1t0V,ar240V 

SPARE BITS 
STANDS 
SOLDER SAVBIT 20' 

Bá1FIlPflICE hinc.r-at. 

E4.43 
52P 

POSTAGE 

26P 

75° 
10P 

IO 
6PLOWMELT 

I C DESOLDERING BIT £Ì Ó4 
12' 

£4.23 
61° 
32P 

12P 

BIT SIZES: NO.19(b5mm) NO.20(3mm) 
No.21(4.5mm) NO.22(6mm) 

From your Local Dealer or Direct from Manufacturers 

S.R. BREWSTER 
LIMITED 

86-88 UNION ST. PLYMOUTH PLI 3HG 
Tel: 0752 65011 TRADE ENQUIRIES WELCOME 

BUILD YOUR OWN METAL DETECTOR 
VLF/TR VCD/TR IB/TR BFO . . 

Pre -aligned search heads - test equipment not 
required. Literature available in return for SAE. 
Manuals and parts sold separately: write or 
phone for price. Export welcome: write for 
quote. 

Shadow VLF/TR. Full 
specification discriminator, not 
just ferrous /nonferrous indica- 
tion. It works by measuring the 
conductivity of the target; now you can 
reject nails bottle caps even aluminium 
foil and ring pull tabs! Full ground effect 
exclusion over normal or high per- 
meability soils. 
The head is thermally and capacitively shielded. 
4 modes: deepseeking VLF plus 3 TR discriminating ranges. Shadow Push button "memory" tuning. Performance equals TRf 113 commercial detectors costing £200! As described in ETI. 
Complete kit now only £79.70 inc. VAT & post!! 
Individual parts: Search head £21.33 PCB £6.80 Case £5.33 Adjustable shaft assy. £5.10. LM393 £1.12. Manual (gives more info. than ETI article - and extra function) £1 .1 2- All inc. VAT & post! (Other 
parts also available separately) 

Shadow TR /113 (illustrated). A true transmit receive/induction balance detector at a budget price for 
anyone who doesn't need discrimination. Waterproof and thermally insulated search head. Good 
sensitivity. Built-in speaker and headset jack. Complete kit £25 + VAT (post & Pkg. £1.80. 

Shadow TV/VCO. An advanced version of the TR /15. Use as a sensitive 18 machine or switch to VCO 
mode when the sound changes to a varying pitch. allowing easier use over mineralised ground and enabling detection of negative, high permeability anomalies. Kit price £29 + VAT (post £1.80. 

Matching stereo headphones for all Shadow models £4.90 + VAT (post paid). 

Beginners BFO model. A very detailed assembly manual and pre -wound coils make this an ideal first project. Simple high efficiency circuit. Full size (not a toy) but weighs only 300gms (10.5ozs) with battery! 
FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.80). Padded high Z headphones £4.50 + VAT (post paid). 

Shell Kit. Consists of the (hard to find) hardware items, for detectors of your own design. Fully adjustable 
shaft with handle, search head mouldings (int. diem. 185mm) with hinge assembly, special clips to mount 
your own control housing (any box is suitable). Completely non-metallic and undrilled. With assembly instructions £8.25 + VAT (post £1.50). 

ALTEK(ETI), 1 Green Lane 
Walton -on -Thames Surrey 

Order by post or phone (24 hours). Access & Visa Cards quote number. Callers by appointment only please. Phone (093 22) 44110 anytime! 

sute 
of your new 
Heathkit 
catalogue... 

now 

Keep up to 
date with the world's finest 
electronic kits-with the new Heathkit catalogue. 

48 product packed pages contain 
photographs and specifications of the widest 
possible range of kits. Everything from doorbells 
to digital clocks, multimeters to microcomputers. 

Heathkit make it easy to build, easy on your 
pocket, and, as with 13 million Heathkit builders 
over 34 years, your success is guaranteed. 

Make sure of your copy of the new Heathkit 
catalogue. Send the coupon today, plus 25p in 
stamps and beat the demand. 

To: Heath Electronics (U.K.) Limited, Dept (E.T.6), 
Bristol Road, Gloucester, GL2 6EE. 

Please send me a copy of the new Heathkit catalogue. 
I enclose 25p in stamps. 

Name 

Address 

Soldering 
Iron offer 
FREE 

N.B. If you are already on the Heathkit mailing list you will 
atuomatically receive a copy of the Heathkit catalogue without ® 
having to use this coupon. When you receive your 

' catalogue you will get details of this free offer. 
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Count 
On It 

t was on a Monday 
I morning that a small 
package arrived at ETI. 
It was greeted with the 
usual Monday morn- 
ing enthusiasm - we 
ignored it-until sudd- 
enly... it went off. 
The entire ETI staff 
dived for cover (we 
needed an excuse for 
a lie down anyway), 

NEWS: Digest 

but as ever, our intrepid telephon- 
ist saved the day by ripping open 
the package, and there, to our 
surprise...Yes, it was yet another 
member of the ever growing fam- 
ily of Casio, which has produced 
a new infant in the form of the 
fx-7100. A veritable baby, it 
measures 5mmH x 55mmW x 
91.5mmD and weighs only 44gms. 
It incorporates a scientific calcu- 
lator with 39 built-in functions, 
a continual display alarm clock 
accurate to 3 seconds a day under 
normal temperatures, a count- 
down alarm (repeater timer), a 
1/100 sec stopwatch and an 
hourly on the hour time signal - 
a useful extra for clock -watchers 
(this had been the cause of the 
trouble that morning, and still 
causes the more somnambulant 
staff members to say 'wet dat?' 
every hour of the day). 

The power consumption is 
8mW,which gives a life of approx- 
imately 1 year for the two sliver 
oxide batteries it uses. The pack- 
age includes the usual data cards 
and a 70 -page operation manual 
(cough). This little gem normally 
costs £27.95, or £24.95 from 
Tem pus. 

Metal Locator 
(March) 
WIA/ell, the world famous ETI 

mistake maker has struck 
again, this time his mistakes were 
located (!) in the Metal Locator 
project from our March edition. 
These were many and varied so 
here goes: In figure 1 the circuit 
diagram, starting from the left, 
the unmarked resistor is R4 
18k, at top centre V/2 is not 
+18V and underneath that R19 
100k does not go to +18V but to 
Vs. IC4d should be labelled IC4a 

and at bottom centre the com- 
mon line to C2 470n, L1 and R2 
15k should be connected to OV. 
C18 10n and C20 470u should 
be transposed, and transistor Q9 
is BC158. In figure 3, the com- 
ponent overlay, the tag which 
says White/WH should be White/ 
BLK and the unmarked IC should 
be IC4, Q8 and Q9 should be 
transposed and the missing resis- 
tor value is R45. Track C17 
should go to pin 13 and not to 
12. Figure 4 connection for front 
panel, lead marked Blue/BLK 
should be Blue/WH. 

Radio Control Protector (April) 
e made an incorrect state - V ment last issue with regard 

to the PPIM-4CH from Chroma- 
tronics. We said that their device 

would not operate if one of the 
decoder outputs locked high. 
Well it does and we were wrong. 
Sorry Chromatronics. 

B & B 1537 VCA Article 
[Jere they are again. Errors. 
I1 Rearing their ugly heads 
amongst the otherwise unsullied 
pages of ETI. But wouldn't you 
miss them if they weren't there? 

The first error was on the 
schematic on figure 5. R6 and R9 
should be shown as joined at pin 
3 of the 1537A and R8 and R10 
should be similarly joined at pin 6. 

In figure 6, the trace connect- 
ing pins 1 and 2 of IC1 is slightly 

obscured by the IC outline, so 
take note all of you out there 
who are making there own PC 
board! 

Also the titles for figures 14 
and 15 are exchanged and a non - 
inverting VCA configured as per 
figure 15 would have a minimum 
gain of unity, whereas the inver- 
ting VCA of figure 14 could 
attenuate to the common mode 
limits of the op amp used. OK? 

DISPLAY ELECTRONICS 
ADVERTISEMENT - MAY ISSUE 

Due to a printing error a photograph of the Super 77 Key 
Keyboard wrongly appeared under the 10W price chassis 
heading. We apologise for any inconvenience caused to our 
customers. 
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Sounds Interesting 
How does an extremely easy to 

make organ utilising "advance 
circuit techniques" strike you? 

Aura Sounds have imported 
full organ kits which range in 
price from £1499 to £7546, but 
each complete organ is made up 
of smaller kits which can be 
bought individually, so that you 
can spread the pain of parting 
with your hard-earned over a 

greater period of time. Aura 
Sounds assure us that the finished 
product is of superb quality, both 
sound and visual. Each kit comes 
complete with assembly manuals 
and they even supply the solder! 
The parts are in numbered con- 
tainers so that the contents can be 
easily checked against the parts 
list. If you're interested contact: 
Aura Sounds, 14-15 Royal Oak 
Centre, Brighton Road, Purley, 
Surrey. 

Towers' Reaches New Heights 
I f you deal with transistors - 
I whether as a student, a hobby- 
ist, a circuit engineer, a buyer, a 

teacher or a serviceman - you 
often want data on a specific 
transistor of which you know 
only the type number 
(that's what it says in the 
preface, anyway!) 

All joking apart Towers' 
International Transistor 
Selector, is a veritable -- 
bible of over 20,000 
British, American, 
European and Jap- 
anese transistors 
and available sub- 
stitutes. All ne 
cessary infor- 

mation is shown in a neat tabular 
form including package outline, 
lead info., European and Ameri- 
can equivalents etc, etc, etc. Pub- 
lished by W.Foulsham and Co. 
Ltd., this is the Revised Edition 
Update Two, and is well worth 

the outlay. 
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TARGET ELECTRONICS 
16 Cherry Lane Telephone: 
Bristol BSI 3NG 0272-421196 

Official orders welcomed Gvt Educational Depts etc 

i \)rA1)111i j-/ 
0 C yours 

ME1 - ME32 

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out 
ref rat F S D 

C3 20 each 

ME29 , MU50 0-50UA + VAT 15' 
ME30 ' MU100 0-100UA P&P 35p 
ME31 

'. MU1 0 1 MA 10 Plus 
ME32 MUVU VU 10' discount 

Dims:- 60 x 47 x 33mm. Require 38mm dia. cut-out 

ME1 
ME2 
ME3 
ME4 

; 121 
122 

: 123 
124 

0-50UA 
0 tOQ UA 
0 500 UA 
0- 1 MA 

ME5 125 0-5MA 
ME6 726 0 10 MA 
ME7 127 0-50.MA f3 /S bath 
MER 
ME9 

728 
129 

0-100MA 
0 500 MA VAT 15 

ME10 30 0 1 AMP P&P 35p 

MEIOA 731 0 2AMP 10 Plus 

ME108 732 0 25 Volts 10 cfiscount 

ME11 133 0-50vAC 
ME12 134 Cl :3008 AC 
ME13 735 S 

ME11 136 VU 
ME15 140 50-0 50UA I 

M E 1 6 741 . 100 - 0 100 L1A 

ME17 142 500 0 5000A 
ME17A 143 0 30x; DC 

Dimsr 110 x 82 x 35mm. Require 58mm dia. cut-out 
1 75 -a h 

151E18 043 0 20 UA 
+ VAT 15 

ME19 045 0 50 UA P&P .35p 
NF,20 0410 0-100 UA 10 Plus 
ME21 0420 O 200 UA 10 ch - .tunt 
ME22 0150 l 5000A 

Illuminating kit'for mews ME1 - ME32 only 
, 

ME. '8 1 R r - 
- 60p + VAT 

Asir Tith, 

Dims:- 52 x 52 x 33mm. Require 45mm dia. cut-out 
FAD 

METE MSblt il 50 UA 
ME.3.1 M51011 0 1010 UA 
51E35 N'.S1 t MA 
61E36 

;s3 t., 
:,AT 15 

P&P :35p 
1:) Pi4 

,InSrr,nnt 

MICRO COMPUTER 

ONLY £295 + VAT 

FREE 16k 
RAM Board 

Z80A 8 bit. This will run at 4 Mhz but is 

selected between 1 -2x4,' Mhz. 
On -board, addressable memory. 2K 
2K Monitor-Nas-sys 1. 1K Video RAM 
(MK4118). 1K Work spaceiUser RAM 
(MK 4118). 8K Microsoft Basic 
(MK 3600 ROM). 8K Static RAM. 
2708 EPROM 

Please add 15 % VAT 
large selection of alurn,mum boxes & Instrument Case's 

Phon.' in your Access or Barr lavcard order Catalogue 25t' post tied 

VISA 

QUANTITY PRICES - SAVE - SAVE - IMMEDIATE DELIVERY ftc.VAT) 

NEW STOCKS BELOW MANUFACTURERS' 
PRICES. Postage & packing and 50p per order. 
Prices incl. VAT. 
SN74141N IC 50p ea. MULLARD 
BCD Decimal Decoder -Driver 10 for 44p ea. 100 
for 40p ea. 1,000 for 35p ea. 
DISPLAYS by Hewlett-Packard. Seven segment 
DL707 (5082-7750) 95p. Common anode half 
inch red display brand new in maker's cartons 6 

for f5. 50 for 70p ea. 
TV SOUND. High quality sound through your 
hi-fi. Simply plug into your aerial socket. £6.50, as 
reviewed Popular Hi-Fi. 
BURROUGHS 8 DIGIT Panaplex calculator 
display 7 segment .025" digits. Neon type with 
red bevel socket and date. £1.95 ea. 10 for £17. 
HONEYWELL PROXIMITY DETECTOR inte- 
gral amplifier SV DC £3.50 ea, 10 for £30. 
MULLARD TBA800. IC audio amplifier 95p ea, 
10 for £8, 100 for £70, 500 for £300. 
RCA CA3089. FM IF £1.50, 10 for £12. 
RCA CA3090A0. FM decoder £2.50, 10 for 
£20, 100 for £175. 
BU205 TEXAS, £1.50 ea, 10 for £12, 100 for 
£100 per 1,000 85p ea. 
2N3055 80V version T03 power 10 for £3.50, 
100 for £28, 500 for £125 
BU208 TO3 Texas TV power transistors £1.75 
ea, 10 for £15, 100 for £120, 1,000 for £1 ea. 
MC131OP-5N76115N FM stereo decoder 
£1,20 ea, 10 for £1 ea, 100 for 85p ea. 
MULLARD AD161-AD162 Matched pairs. 1 

pair 80p. 10 pairs £8, 100 pairs £50. 
Canons of 600 pairs £250 EX STOCK 
RADIATION DETECTORS .Quartz Fibre 
Dosimeters Pen type with clip with lens and scale. 
Current list price £25 0-5R in new condition tested 
set ready for use only £5.95. 
TV TUNERS by Mullard UHF 38 mcs size 
31/4x 21/4 X11/4 £2.50 ea. 10 for £20. 100 for 
£175. 500 fOR £750. 1,000 for £1,250. 
MULLARD TUNER MODULES with data 
LP1171 combined AM/FM IF strip £3.50. LP 
1179 FM front end with AM tuning gang, used 
with LP1171 £3.50. LP1171 and 79 pair £5.75, 
10 pairs for £50, 100 pairs for £400. 
CA3085 RCA POSITIVE VARIABLE REG. 
5volr 100m amp varieble.18-24V 55p ea. 10 for 
£5. 100 for £35. 1.000 for £300. 
MULLARD LP1157 AM tuner modules with 
'cuir £2.50 ea, 10 for £20, 100 for £175. 

LUSTRAPHONE RIBBON MIKE £1.50, + pre 
amp on chassis 3 x 2X 1 in. 10 for £12.50. 
TAA661B (14 pin DIL) IC TV sound and FM 
amplifier -detector by ATES on p. circuit board with 
other parts. Complete with data & connections 
6Op. 10 for £5. 100 for 40p ea. 500 for 35p ea. 

MOST PREVIOUS LINES IN STOCK 

MARRIOTT TAPE HEADS Quarter track 
Type Each Per 10 Per 100 
XRPS 18R/Replay £3.00 E25.00 £200.00 
XRPS36R/Replay £4.00 £35.00 £250.00 
RSP631/2treck E2.25 £20.00 £175.00 
XES11 Erase £1.25 £11.00 £100.00 

MAINS TRANSFORMERS all 200 /250V.IN 
Type Current Size Price 
12V 100m/a 11/2x1'fzx11/4 £0.95 
12V 500m/a 13/ax1%X1%/a £1.35 
6-0-6V 300m/a 2x2x2 £1.50 
Per 10 less 10%, per 100 less 20% 
STEREO CASSETTE TAPE HEAD. High quality 
replacement for most machines record/replay 
with mounting bracket f2.95. 
DYNAMIC MICROPHONE. Low imp. Foster 
nsen. £1.45, 10 for £11, 100 for £100. 

UHF TUNER BY GEC. 38mc/s with slow motion 
tuning. Size 5x 3 x tin. £3 ea. 10 for £25. 
TWO GANG MINIATURE VARICAP TUNER 
500pí with tuning knob, size 3X 11/4 x 11/2 in. 
£1.25 ea, 10 for £10. 100 for £85. 
ATES U14552 AUDIO IC AMPLIFIER 14 PIN 
DIL 300m watts 55p ea, 10 for £4.50, 100 for 
£35, 1.000 for 30p ea. 
GENERAL ELECTRIC 2 + 2 watt IC stereo audio 
chips with circuit & data £1.95 ea. 
RCA CD4025AE 16 pin DIL presettage up down 
counter 85p each, 25 for £15, 100 for £50, 
1,000 for £355 (in ami static tubes of 25). 
UH V TUNER (preempt with BF 180 55p each. 
Built on PC board 2 x 2in (sold without data) 10 
for £4.50, 100 for £35, 1.000 for £250. 
HELICAL 10 TURN POTS BY M.P.C. 2.5 watts 
5% tolerance type MMISS British made. 100/ 
220/470.1k/2.2k/4.7k/47k. All et our price 
£1.95 ea. Manufacturers list price £3.80. 
Quantities: 12 volt cassette tape motors with 
regulator panel £1.95. 
Per 10 £1.50 ea. Per 1.000 £1.00 ea. 
Per 100 £1.25 ea. 
WIRE WOUND MINIATURE M.P.C. controls 
BRITISH MADE M /2/13 ALL AT 60p each 

47 ohms 2.2k Per 10 50p ea. 
220 4.7k Per 100 45p ea. 
470 10k Per 1000 40p ea. 
1k 47k 
RELAYS min open type. 6/9v change over 85p. 
P.10 75p ea. P100 65p. P.1,000 50p ea. Min. 
9/12v 2p over 200 ohm £1.20. 10 for £1. 
TBA625 ATES voltage regulators 55p ea, 5 volts 
100m /amps (0099) per 10 £4.50 per 100 £39, 
16 PIN low profile DIL sockets 12p,'10 for f1, 
100 for £8, 1,000 for 6p ea. 
THYRISTORS Motorola 2N5061 0.8 amp 60 
volt 19p, 10 for 15p ea, 100 for 13p ea, 1;000 
for 11p ea. 10,000 for 1Op ea. 
ULTRASONIC TRANSDUCERS 40 KC's. 
Pair at £2.95, 10 pairs at £2.50 p ir. 

# All mail 

HENRys 404 Edgware Road 
London W2 England 
Phone 01-723 1008 JJ- 

EXPORT ORDERS add 10% for carriage TELEX 262284 TRANSONICS. REF. 1400 

MONITORS 
MONITORS 

MONITORS 
Uncased from 3'r to 12" 
Cased from 5" to 20" 

Semi professional or 
professional available 
from stock. 

Monitor PCB's including 
Transformers and Tubes 
also in stock. 

Phone or write for 
details. 

CROFTON 
ELECTRONICS 
Crofton Electronics Limited 

35 Grosvenor Road, Twickenham, Middx. 
Tel :01 891 1513 
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FM/AM STEREO TUNER 
AMPLIFIER CHASSIS 
Originally designed for installation into 
a music centre. Supplied as two 
separate built and tested units which are 
easily wired together. 
Note Circuit diagram and inter- 
connecting wiring diagrams supplied. 
Rotary Controls Tuning, volume, 
balance, treble and bass. 
Push Button Controls Mono, Tape, 
Disc, A.F.C., FM (VHF), LW, MW, SW. 
Power Output 7 watts RMS per chan- 
nel into 8ohms (10 watts music). 
Tape Sensitivity output typically 
150mv. Input 300mv for rated output. 
Disc Sensitivity 100mv (ceramic car- 
tridge). 

Stereo Beacon Indicator LED or bulb. 
Size Tuner - 23/4" X 15" x 71/2" 
approx. Power amp. 2" X 71/2" X 41/2" 
approx. 
Price £22.00 + £2.50 Postage and 
Packing. 

J.V.C. TURNTABLE 
J.V.C. Turntable supplied complete 
with an Audio Technica AT10 stereo 
magnetic cartridge. 
* 'S' shaped tone arm. 
* Belt driven. 
* Full size 12" platter. 
* Precision callibrated counter balance 

weight (0-3 grms). 
* Anti -skate (bias) device. Nylon thread 

weight. 
* Cut-out template supplied. 
Size - 123/2" x 153/4" (approx.). 
Price £29.90 + £2.50 Postage and 
Packing. 

PIEZO ELECTRIC TWEETERS.- MOTOROLA 
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo 
tweeter produces an improved transient response with a lower distortion level 
than ordinary dynamic tweeters. As a crossover is not required these units can 
be added to existing speaker systems of up to 100 watts (more if 2 put in 

series). 

Type 'A' Type 'C' Type 'D' 

Type 'A' 3" round with removable wire 
mesh. Ideal for bookshelf hi-fi speakers. 
Price £3.80 each. 
Type 'B' 31/2" super horn. For general 
purpose speakers, disco, and P.A. sys- 
tems, etc. Price £4.80 each. 
Type 'C' 2" X 5" wide dispersion 
horn. For hi-fi systems and quality disco 
etc. Price £6.20 each. 
Type 'D' 2" X 6" wide dispersion 
horn. Frequency response extending 
down to mid -range (2000 c/s) suitable 
for hi-fi systems and quality disco. Price 
£9.00 each. 
Post and Packing, all types, 15p each 
(or S:A.E. for. Piezo leaflets). 

LOUDSPEAKER 
High quality full range 8" loudspeaker. 
10 watts RMS. BOHM. Rolled surround 
with aluminium centre dome. 
Price £3.50 each + 75p Postage and 
Packing. 

STEREO MAGNETIC CARTRIDGE 
BARGAIN 
Acos M6EX stereo magnetic cartridge with tapered bi -radial diamond styli. 
Tracks between 1 and 2 grms. Retail price £27.00. 
Special Price £7.90 - Post free. 

SCOTT AM /FM STEREO TUNER MODEL 516. This Scott tuner is one 
of the top American makes and is offered at a very realistic price. Features: * 
FM tuning range 87.5 to 108 MHz *AM tuning range 535 to 1 605 KHz * 
Usable FM sensitivity 6.2dBF 2.2µV * 300 ohm & 75 ohm Aerial inputs for 
FM * Signal strength tuning meter * Stereo beacon indicator * Ferrite 
aerial for AM * Mute switch. Size: Height 5", Width 141/2", Depth 12". 
Silver front panel. Black body. Modern stacking format. £42.00 + £2.50 
P& P. 

DE -SOLDERING PUMP 

1 

This de -soldering pump made to a 

very exacting specification is ideal 
for the removal of small com- 
ponents from printed circuit boards, 
etc. Comes complete with spare 
PTFE tip, £5.30 post free. 

B.S.R. P163 BELT DRIVE TURNTABLE. Special price £22.00 + £2.50 
P&P. 

B.K. ELECTRONICS 
37 Whitehouse Meadows 
Eastwood, Leigh -on -Sea 

Essex, SS9 5TY , 

* S.A.E. for components list etc. * Official orders welcome. * All 
prices include V.A.T. * Mail order only. * All items packed (where 
applicable) in special energy absorbing PU foam. 

24 TUNE DOOR CHIMES 
DOOR TUNES £17.13 +_ VAT 

Waddingtonís Videomaster announce a doorbell that doesn't 

go Brrringgg, Ding -Dung or Buuu. Instead it plays 24 

different classical and popular tunes. It will play the tune - 
c 

you select for your mood, the season or the visitor you are 

expecting to call. Door tunes is not only great fun and a.; . . 
wonderful ice breaker, but is also very functionally and _,.' 
beautifully designed to enhance your home. There is 

something for Christmas, something for your continental 

visitors or your relations from the states, and even 

something for the Dueen Door tunes is easy to install and 

has separate controls for volume, tone and tempo. 

T.V. GAMES 
PROGRAMMABLE 529.50 + VAT. ,d a 
COLOUR CARTRIDGE T.V. GAME.:' 
The TV game can be compared to an audio cassette deck 

and is programmed to play a multitude of different games 

in COLOUR, using various plug-in cartridges. At long last a T8 4tl 
a 

TV game is available which will keep pace with improving y 
1 `" âa e 6 I 

technology by allowing you to extend your library of games ,a'"^+Mz -". 
with the purchase of additional cartridges as new games 

are developed. Each cartridge contains up to ten different 

action games and the first cartridge containing ten sports ..c 

games is included free with the console. Other cartridges 
EXTRA CARTRIDGES: 

are currently available to enable you to play such games as 

Grand Prix Motor Racing, Super Wipeout and Stunt Rider. ROAD RACE - £8.87 + VAT. 

Further cartridges are to be released later this year, Grand Prix motor racing with gear changes, crush noises 

including Tank Battle, Hunt the - Sub and Target. The SUPER WIPEOUT - £9.17 + VAT, 

console comes complete with two removable joystick 10 different games of blasting obstacles off the screen. 

player controls to enable you to move in all four directions STUNT RIDER - £12.16 + VAT. 
lupidownlrightflehl and built into these joystick controls are Motorcycle speed trials, jumping obstacles, leaping various 
ball serve and target fire buttons. Other features include rows of up to 24 buses etc. 
several difficulty option switches, automatic on screen NON -PROGRAMMABLE N GAMES 
digital scoring and colour coding on scores and balls.- 

Lifelike sounds are transmitted through the TV's speaker, 6 Game - COLOURSCORE 11 - £1350 + VAT. 
simulating the actual game being played. 

Manufactured by Waddington 's Videomaster and 10 Game COLOUR SPORTSWORLD £22.50 + VAT. 

guaranteed for one year. 

CHESS COMPUTERS 
STAR CHESS - £55.09 + VAT. 

PLAY CHESS AGAINST YOUR PARTNER. 

using your own N to display the board and pieces. Star 

Chess is a new absorbing game for two players, which will 

interest and excite all ages. The unit plugs into the aerial. 
socket of your TV set and displays the board and pieces in 

t 
full colour for black and whitel on your TV screen. Based on 

the moves of chess. It adds even more excitement and 

interest to the game. For those who have never played ' 
Star Chess is a novel introduction to the classic game of _Va 
chess. For the experienced chess player, there are whole 

Y 

new dimensions of unpredictability and chance added to 

the strategy of the game. Not only can pieces be taken in 

conventional chess type moves, but each piece can else 

exchange rocket fire with its opponents. The unit comes c%M 
complete with a free 18V mains adaptor, full instructions 

and twelve months guarantee. 

CHESS CHALLENGER .e-£85.65 + VAT. _._` 
ftAY CHESS AGAINST THE COMPUTER. 7 r 

The stylish, compact, portable console can be set to play at ar ce:. .;ram Imam= 
seven different levels of ability from beginner to expert ;,,,e >;.,. g.:. 
including"Mate in two" and "Chess by mail"- The computer 

will only make responses which obey international' chess 

rules. Castling, on passant, and promoting a pawn are all m ,.;.°Y 
v..a 

included as pan of the computer's programme. It is 

possible to enter any given problem from magazines or ' 

newspapers on alternatively establish your own board ELECTRONIC CHESS BOARD TUTOR 

position and watch the computer react The positions of all £17.17 + VAT 

pieces can he verified by using the computer memory recall A special bulk purchase of these amazing chess tee_-.-= 

button. machines enables us to offer them at only 819.78 __ 
Price includes unit with wood grained housing, and half recommended retail price. The electronic cbera is _- a 

Staunton design chess pieces. Computer plays black or a simple battery operated machine that can actua..v --__ 

white and against itself and comes complete with a mains anyone to play chess and improve their game -g`: -r 
adaptor and 12 months guarantee. championship level. This machine is not onhr f_- :-e 

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE 
beginners but also for established players wanting =r _e. 
better chess. Unit contains the electronic che=tban r:.5-- 

.CHkSS GRAMP1ON -.6 LEVELS £47.39 + VAT. 32 chess pieces, a 64 page explanatory booklet a _ a -_ _' 

CHESS CHALLENGER - ID LEVELS - £135.70 32 progressive programme cards including E rag- _- 
+ VAT. cards, 18 check mate positions, 9 miniature _a e: 

BORIS - MULTI -LEVEL TALKING DISPLAY openings, 3 end games, 28 chess problems ec_' --s- 
£163.04 + VAT. games. 

DRAUGHTS COMPUTERS 
CHECKER CHALLENGER 2 LEVELS £43,110 + VAT PLAY ORAUGHTSICHECKERS AGAI':U --- __''_---_ _ 

4 LEVELS £78.00 + VAT ... , 

The draughts computer enables you to sharpen your skills, 

improve your game, and play whenever you want. The 

computer incorporates a sophisticated, reliable, decision F 

< 

J a a 
making microprocessor as its brain. Its high level of : a a _ 

thinking ability enables it to respond with its best counter ++ h 
moves like a skilled human opponent. You can select ñ - 

e,. 
offence or defence and change playing difficulty levels at , Ifni' 
any time. Positions can be verified by computet memory - 
recall. Machine does not permit illegal moves and can solve 

ser problems. Lumpier comes complete with instructions, 

mains adapator and twelve months guarantee. -- 

r FOR FREE BROCHURES - SEND SAE 
For FREE Illustrated brochures and reviews on TV and chess pones c.--_- -- - -- - --- - ----- --= ___ - - - _ - 

-- ---- which particular games y -e re -.. -a -77-, 
Callers welcome at our shop in Welling - demmnsicaoons dao - _c_ -.-_e- ` _-:-- "-- - --- - 

To order by telephone please quote your cane, ac -'=5 e-' - - _- --.._ _ ---- - -- 
Postage and Pear_ EE= 

AJD DIRECT SUPPLIES LIMITED,Dept. ET6,102 Beüear:'re P:ec, 
e Welling, Kent DA16 30.13. Tel: 01-303 9145 (Day) 01-859 8652 mE.e-irgsl , 
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AT BEINKIN' LAST! 
COLOURBOARD II 

THE NEW 50HZ COLOUR VERSION OF OHIO SCIENTIFIC'S SUPER - 
BOARD II IS HERE AND LIKE ATOM OF BRICKS DOWN CRASHES THE 

PRICE OF STANDARD SUPERBOARD II. 
50HZ UK BLACK AND WHITE SUPER - 

BOARD II 
£159.95 + VAT POST FREE 

COLOURBOARD II £205 + 15% VAT 

THE UNIQUE SPECIAL 
OFFER YOU CAN'T RESIST y * * * n n * * * * * * 

Ty If bought weh superboard or colour* 
T board these items are at the reduced 

prices shown first. Also sold separately 

T at the bracketed prices. Add 1 5% VAT. 
Modulator and power supply kit £5,95 

Apt (£9.95). 4K extra ram £19 (£24). , 

* C£13ase 

(E15).£19 

(£24). Cassette recorder 

11- 

* * * * * * * * * * * 

SINCLAIR PRODUCTS 

PFM200 £51.95, case £2.07, adaptor E4.20, con- 
nector kit £13.95. Microvisice TV £89, mains adaptor £6.88. PDM35 £34.23, mains adaptor £4.20, case £2.07. DM350 £76.70, DM450 £102.17, DM235 
E55.55. Accessories for all 3 models.- rechargeable 
batteries E7.99, mains adaptor/charger E4.20,. case 
£8.90. Enterprise prng calculator £19.95. New SC 110 
10M Hz oscilloscope E14-4.95. 

COMPUTER GAMES 

Chess challenger 7 (illustrated) £84. Chess champion 6 
£49.95. Checker challenger 2 £46. Star Chess £62. 
Grandstand video entertainment computer £79.95. 
Videocarts £12.60. Phillips G7000 Videopak home 
computer £139. Video paks £12.95. Atan Videocom- 
pu ter £129. Cartridges £14.85 (except chess E43.95 
and backgammon £33.95). 

SWANLEY ELECTRONICS 
Dpt. ETI, 32 Goldeel Road, SwenI.y, Kent 8R6 BEZ. 

Mail order only. Please add 35p postage. Prices include VAT unless stated. Lists 27p post free Overseas 
customers deduct 131/4 Official credit orders welcome. 

TV GAMES 
AY -3-8500 chip 
£5.95. Kit £4.25. 
Stunt cycle ÁY-3- 
8760 chip £13.71, 
kit E4.95. 10 game 
paddle 2 AY -3-8600 
chip £10.25, kit 
£10.25, kit £7.03. 
Racing car chip ÁY-3- 
8603 £13.63. 
Modified shoot kit 
£5.28. Colour 
generator kit £9.05. 

MAINS TRANSFORMERS 
6-0-6V 100ma 80p, 11/20 £2.60. 9-0-9V 75ma 
80p, la £2.40, 2e £3.94. 12-0-12v 100ma 99p, 
la £2.90. 15-0-15V la £13.15. 

JC12 and JC20 AMPLIFIERS 
Integrated circuit audio amplifier chips with data 
and printed circuits. JC12 6 watts £2.08. JC20 
10 watts £3.14. 

CONTINENTAL SPECIALITIES 
PRODUCTS 
EXP300 £6.61. EXP350 £3.65. EXP325 £1.84. 
EXP650 £4.14. EXP4B £2.64. LP2 £20.70. 

STABILIZED POWER KITS 
The fast price is for kit without transformer, the 
bracketed price includes transformer. TTL, 
computer supplies 5V 2A £3.13 (£7.44), 5V 4A 
£5.12 (£12.60). 8 -way types 3/41/2/6/71/2/9/ 
12/15/18V 100ma £1.84 (£2.60), lA £3.30 
)E6.50), 2A £5.60 (£9.84). Variable voltage 
models 2-18V 100ma £2.12 (£2.98), 1-30V 1 A 
£3.30 (£6.75), 1 30V 2A E5.60 (E12.10). 

PRINTED CIRCUIT MATERIALS 
PC etching kits:- economy £2.42, standard 
£4.76. 40 sq ins pcb 45p. 1 lb FeCI £1.50. Etch 
resist pens:- economy 50p, dalo 84p. Drill bits 
1/32" or 1mm 34p. Etching dish 92p. Laminate 
cutter £1.20. 

BI-PAK AUDIO MODULES 
AL30A £4.08. 
PA12 E8.38. 
PS12 £1.58. 
T538 £2.70. 
S450 E25.06. 
AL60 £5.06. 
PA 100 £17.33. 
SPM80 £4.74. 
BMT80 £6.06. 
Stereo 30 
£21.57. 
AL80 £7.71. 

COMPONENTS 
IN4148 O.09p. 1N4002 2.9p 723 14 kil 33p. 
NE555 8 4/ 24p. 741 8 dil 18p. bc547, óc549 
4.9p. bc182, bc184, bc212. bc214, bc548 
5.5p. tip3l c, tip32c 36p. tip4lc 40p. bd132 
27p. plastic equiv bcy72 4.5p. fuses 20mm x 
5mm cartridge .15, 25, 5, 1, 2, 3, 5Amp 
quickblow 1p. resistors 5%'/aW E12 1 OR to 10M 
1p, 0.8p for 50+ of one value. polyester 
capacitors 160V .015, 068mf 2.6p, 1 mf 4.0p, 
01mf 3.0p .022, .033mí 3.3p, .047mí 3.5p, 

.1 5, 22, .33, 47mf 4.9p. polystyrene capacitors 
E12 63V 10 to 1000pf 3p, 1n2 to 10n 4p. 
ceramic capacitors 50V E6 22pf to 47n 2p. 
electrolytic capacitors 50V 5, 1, 2mí 5p, 25V 5, 
1Omf Sp, 16V 22, 33mf 5p, 47, 68mí 3.5p, 
100mf 6p, 330, 470mí 9p, 1000mí 11p. zeners 
400mw E24 2V7 to 33V 7p. preset pots sub- 
miniature 0.1W horiz or vert 100 to 4M7 7p. 
potentiometers'/ W 4K7 to 2M2 log or lin single 
27p, dual 71p. Ye" red LEDS 9.7p. is sockets 8 dil 
8.7p, 14 dil 10.1p, 16 kil 12p. 

BATTERY ELIMINATORS 
3wway types with 
switched ouput 
and 4 way multi 
jack.- 3/47/ /6V 

,,100ma £2.67, 6/ 
7'//9V 300ma 
£2.34. 100ma 
radio types with 
press -stud connec- 
tors9V £3.57, 6V 
£3.57, 4'/V 
£3.57, 9*9V 
£4.79, 6+6V 
£4.79, 41/2+4'/5 
£4.79. cassette recorder mains unit 7'/V 100ma 
with 5 pin din plug £3.57. Fully stabihzed type 
3/6 /71/2/9V 400ma £5.97. Car convertors 1 2 V 
dc input, output 9V 300ma £1,19, output 7'/V 
300ma £1.19, output 3/41/2,6 / 7'// 9/12V 
800ma £2.66. 

BATTERY ELIMINATOR KITS 
100ma radio types with press -stud connectors 
4'/V £1.49, 6V £1.49, 9V £1.49, 4'/+4'/V 
£1.92, 6+6V £1.92, 9 +9V £1.92. cassette type 
7'/V 100ma with din plug £1.49. heavy duty 
13-waytypes4'//6/7/8'//11/13/14/17/ 
21/25/28 /34/42V lA £5.52. 2A E8.80. car 
convertor input 12V dc, output 6/7'//9V to 
stabilized £1.35. 

S-DECS AND T-DECS 
S -Dec £3.79. T -Dec £4.59. u-DecA £4.69. 
U-DecB £7.16. 16 dd adaptor £2.31. 
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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. 

035 Oven Leakage Detector 
Pinball Wizard 

036A 3 x Display Board 
Relay Activator 
Points Controller 

Nov 79 

Nov 79 

0366 Data Distributor Nov 79 
(double sided) 

,036C Train Speed 
Controller 
Track Cleaner & 
Electronic Pot 
(double sided) 

036D Power Switch 
Selector 
(double sided) 

037A ,Encoder 
(double sided) 

0378 Decoder (top side) 

037C Decoder 
(bottom side) 

Nov 79 

Nov 79 

Dec 79 

Dec 79 

Dec 79 

038A Long Period 
Timer 
Rain Alarm 
Touch Switch 
Flash Trigger 
Pseudo Random 
Noise Gen 

0386 Hum Filter 
`Dice 
Logic Probe 

038C Function 
Generator 

Earlier sheets are available, 
ring Tim Salmon for details. 

039 Buffer 
Moving Coil Preamp 
Process Controller 

039A Hum Filter 
Logic Probe 

039B Long Period Timer 
Rain Alarm 
Touch Switch 
Flash Trigger 
Pseudo Random 
Noise Gen 

039C Function Generator 

Dec 79 049A ETI 80 - VCO 
and VCLFO 

Dec 79 

Dec 79 

Jan 80 

Dec 79 

Dec 79 

Dec 79 

0406 ETI 80 - PSU 
Tuning Fork 
Filter 
Coin Toss 

041A ETI Audiophile 
ET! VCA 
Signal Trace 
ETI HC 
Electromyogram 

041B VCM 
Heater Controller 

042A 300W Amp Module 

033 Fuel Level Monitor, 
Alarm, Screen Controller 
Dynamic Noise Reducer 

042B Touch Dimmer, 
Battery Charger, 
RC Guardian 
(Top, Bottom) 1 & 2 

043 IR60 Preamps, 
Receiver, PSU, 
Servo Tester 
VU-PPM 

Feb 80 

Feb 80 

Mar 80 

Mar 80 

Apr 80 

Sep 79 

Apr 80 

May 80 

HOW IT WORKS 
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! 

BUY LINES 
ORDER TODAY 

Send a cheque or P.O. (payable to ETI Magazine) to 

ETI PRINT, ETI MAGAZINE 
145 Charing Cross Road, London WC2H OEE, 

95 
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8K ON BOARD MEMORY! 
'5K 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! 
56 Key alphanumeric keyboard for entering high level 
language plus 16 key Hen 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. 

NEW FACTORY 
UP! 

PRICES DOWN! 

Increased capacity at our 
big new factory means 
many prices down! All 
others frozen! 

PUWERTHAN 

Cabinet size t 9.0" X 15.7" X 3.3". Television not included in price 

2 MICROPROCESSORS 
Z80 the powerful CPU with 158 instruction, including 
all 78 of the 8080, controls the MM57109 number 
cruncher. Functions include +, - ', /, squares, 
roots, logs9pxponenti . trig functions, inverses etc. 
Range 10- to 9 x 19 to 8 figures plus 2 exponent 
digits. 

EFFICIENT OPERATION 
Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 

RESIDENT BASIC 
with extended mathematical capability. Only 
2K memory used OA 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. 

COMPLETE KIT 
NOW ONLY 

£225 +VAT 

PSI Comp 80. Z80 Based powerful scientific computer 
Design as published in Wireless World 

The kit for this outstandingly practical design by'John Adams published in a series of articls 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 cc ,struction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K 

Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc. 

Value Added Tax not included in prices 

PRICE STABILITY: Order with confidence. Irrespective of any price 
changes we will honour all prices in this advertisement until July 31st, 
1980, 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 £1 00 
handling and documentation. 
U.K. ORDERS: Subsequent to 15% surcharge for VAT`. No charge is 

made for carriage. `Or 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 computer from the factory, 
call at Sales Counter. Open 9 a.m.-12 noon, 1-4.30 p.m. Monday - 
Thursday. 

KIT ALSO AVAILABLE AS SEPARATE PACKS 
for sec cameos ids wish it egged *Mr pmekaa or ulid a persaattui system the kit It sulfat u 
aprita packs H. PCs IIU" x 12.51 £43.20. NA N uykearts £31J0. firmware it MOWS £30.00. 
Toroidal Intsterwer aid newer apply ctmpeuth E17.80. GPM Wary rigged. male Wm steel. redly 
bealwlfy tiWiaked! £20.50. P.S. wit greatly 'fleece ay ether Mesta beard eampar latias 0100 

SUPERÚ0880 to wkick O ca. a readily meddled. Weer packs Ust.1 iv ter PEE CATALOGUE. 

PSI COMP 80 Memory Expansion Sys- 
tem 

Expansion up to 32K all inside the computer's own cabinet! 

By carefully thought out engineering a mother board with buffers and its 

own power supply (powered by the computer's transformer) enables up to 

3 8K RAM or 8K ROM boards to be fitted neatly inside the computer 
cabinet. Connections to the mother board from the main board expansion 
socket is made via a ribbon cable. 

Mother board: Fibre glass double sided plated through hole 
P.C.B. 8.7" x 3.0" set of all components 
including all brackets, fixing parts and ribbon 
cable with socket to connect to expansion plug 

£39.90 

8K Static Fibre glass double sided plated through hole. 

RAM board P.C.B. 5.6" x 4.8" £12.50 
Set of components including IC sockets. plug 
and socket but excluding RAMs £11.20 
2114L RAM (t 6 required) £5.00 
Complete set of board, components, 16 RAMS 

£89.50 
Fibre glass double sided plated through hove 
P.C.B. 5.6" x 4.8" £12.40 
Set of components including IC sockets. plug 
and socket but excluding ROMs .. - £10.70 
2708 ROM (8 required) - £8.00 
Complete set of board, components. 8 ROMs 

£78.50 

8K 
ROM board 

UK Carriage FREE 

New Factory on same Industrial Estate 
Address and Telephone Number unc4noged 

POWERTRAN COMPUTERS 
(a division of POWERTRAN ELECTRONICS) 

PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP10 3NM (0264) 64455 
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MOTORS. I.5V Model motors 22P, Sub. min. 
'Big inch' 115V DC 3 rpm motor 32p. I2V OC 5 
pole model motor 37p. Replacement 8 track 
29 OC motors 55p. Geared mains motors, 
2'/e rpm, 75p. 1153 AC 4 rpm motor 95p., 
Cassette motors, 5-8V OC ex. equip. 70p. 9V' 

DC Cassette motors 95p. BV Cassette motors. 
new standard lap. type £1.25. 

RECORDING TAPE. Low noise mylar, 
supplied Coboxed: 7" 1200' £1.00. 7" 1800' 
£1.45. 10' 3800' 05.00. BLANK LASS- 

" ETTES. C60 10 for £2.75. C90 10 for 2.85. 
LOW COST 1/2" TAPE SPLICER £1.95. 

SPECIAL OFFER SEC TYPE BREAD- 
BOARDS. Micro DEC "A" with 2 16 pin OIL 
carriers £3.95. Micro DEC "B" with 2 
integral 16 pin OIL carriers 2.95. Both 
breadboards approximately hall original 
selling price. 

BUZZERS. Miniature solid state type, 
33117x 15mm, 70db at 3 toot. 15ma drain. 
operates 4-I5V OC 759 each. LOUD 12 volt 
buzzer 50x3Omm 63p. GPO type adjustable' 
buzzer 6-12 volts 27p. 12V DC SIREN, all 
nmtal rotary type, high pitched wail, £8.50. 

SPECIAL OFFER SEMICONDUCTORS. 
2X5062 SCRs 18p. 8X504 opto isolator 25p. 
C43130 95p. TBa850 50p. 7091151 25p. 741 
22p. 723 35p. NE555 24p. A0161/2 70p pair. 
203055 389 194005 10 for 35p. 80238 28p. 
80438 28p. 7415 35p. ZN4I4 75p T1L305 
alpha numeric display £2.50. MARRA 3wm 
LED dsplays 45p. Min. LORS 30p. LEDS 0.2" 

CLEAR 15p. GREEN 12p. RED 10p. letra -red 
dear LED 30p. MPU131 PUT:, 40V, 200ma. 

375mW 15p. 203773 £1.70. Texas F11038 

(003) Power trans. 50p. 7ÁG4443 009 45p. 

NEW STOCK ITEM - We are now stocking 
Expo mini hand-held drills. these are a 

precision British -made tool. ideal fm P.C. 
board drilling, model makers elc. They 
operate on 12V OC. Drill kit supplied in 

plastic hinged case. with drill and 21 

accessories. drills, sanders, reamers. 
buffers. etc. complete kit only £14.25. Drill 
moly £7.25. Drill stand to suit vertical drill 
press £12.95 (postage tóp). 

TOOLS. SOLDER Sucker. good suclion. 
tellon nozzle. £4.99. Side cullers 5" £1.45, 
Pliers 5" £1.45. NEON DRIVER B' LONG 

50p. MITAMA 16 pia IC test clip £1.85. 5 

PIECE ',noisier; screwdriver sets, le- 
dividual handles. £1.05. JUMPER TEST 
LEAD SETS 10 pairs of leads with iesulaled 
vos each cod 90p. CRIMPING TOOL, a 

combieattaa type for crimping red. blue and 
yellow termiu0ona also incorporates a wire 
shipper Mimes] and wire cutter, iesulaled 
hurdles. Doty £2.30. 

COPPER LAMINATED PRINTED 
CIRCUIT BOARD. Fibreglass Single Sided 

ype (approx. 2mm thick) 150995mm 40p. 
200x90em 55p. 2509145mm 65p. Double - 
sided Fibreglass Item thick. 1809135mm 
45p. PAXOLIN BASED TYPE: 12mm thick). 
180x135mo 40p. 2809200mm 50p. 

NEW ARRIVALS, Glass reed switch, 
changeover contacts. 21" long 38p each. 
Mercury switches, glass encapsulaled 
ax9.' log leads 35p each. Mulliway in line 
plugs and sockets 3 -way 35p. &way 4Ap. 
12 -way 55p (price per pair] new AMP ype. 

GPO telephone handsets £1.95. 7DÁ1151 
voltage regulators 25p each. MAGNETS !':' 
long, 4z" thick, with fixing hole. 10 for 40p. 

MICROPHONES. Min. Tie pin, Oni. uses 
deaf aid battery (supplied) £4.05. Low cost 
candour ECM105 Omni. 6000hma, on/off 
switch standard jack plug 2.95. EM507 
Condenser. uni. 600ohms. 30-18kHz, highly 
polished metal body. £7.95. DYNAMIC stick 
microphone dual imp.. 600ohms or 20k, 
71115kHz. attractive black metal body, £7.75. 
EM506 Condenser. earthed. uni. 600ohms or 
56k, heavy chromed copper case, £12.05. 
DYNAMIC P.A. Mike, mobile radio etc.. 
thumb switch 50k imp. £3.75. CASSETTE 
replacement microphone with 2.5/3.5 plugs 
£1.35. INSERT crystal replacement 
35x l0mm 40p. GRUNOIG Electret inserts, 
with built in FET prame 3-6V DC, £1.00. 

TAPE HEADS. Mono cassette. £1.75. 
Stereo cassette £3.90. Standard 8 track 
stereo E1.95. BSN MM 1330 V, track 50pr 
BS0 SRP90 !4 track £2.15. 210 dual head 
assembly 2 heads both Yí track R/P with built 
in erase £1.25. 

DISPLAYS. 0.5' LEO. Cum. calh. green 90p. 
4 digit LED clock displays with message 
cotre, 0.6", com. call. with data £3.25. 

NSANOB 8!h digit multiplexed displays com. 

ath. with dala £1.45. 

TRANSFORMERS. All 240V DC primary 
(postage per transformer is shown in 
brackets after price). MINIATURE RANGE 

6-05V 1S0ma. 9-0-9V 75ma. 12-0-12V 50ma 
all 79p each )15pj. 129 200ma 75p (I5p). 0-6 
11-5 280na £1.20 1200. 611 500ma £1.10 

I72p) 129 24 £2.35 (45pj 123 4A £2.85 )45p) 
150-I5V IA £2.25 )45p). 30-0-30V IA £2.85 

(54p). 20-0-204 29 £3.65 (54p]. 012-15-20- 
303 2A £4.75 (54pI 209 2.5A £2.35154p). 

TRIAL XENON PULSE TRANS- 
FORMERS. Il ]GPO style) 32p. Ilplus I sub 

pch mounting 65p. 

KRTI01 M/Meter, 1.000 
opv.IKV AC/DC Volts, 
150ma OC current, Resist- 

ance 0-2.5k. 0.100K. £4.35. 

RANK ARENA stereo cartridge pream- 
plifier modules, suitable far magnetic 
cartridges. new, supplied with connection 
details. £1.05. 

SWITCHES. Sub. min. Toggles. SPST 
8x5 x7mm, 42p. SPOT (8x7x7) 55p. 
OPOT Centre off (12 x111 gium) 77p. 

PUSH SWITCHES 116x6mmj, red top. 
push in make 15p each. push on break 
version black vinyl 17p each. 

SLIDE SWITCHES all OPOT 15x8x 12mm 
13p. I6x 11 xOmm 13p. 22 x 13x 8mm 13p. 
22x13x8 centre off 14p. Multipole slider 
double aches (12 tags) 29x9x I Imm 25p. 

ROTARY SWITCHES (wafer) 3P4W. 4P3W, 
2P6W and 1P12W all 35p each. 

FINNED NEATSINKS. Supplied 00401led 
here thick 27mm high. 75x 124mm 60p. 
150x124mm 95p. Smaller version 2.7mm 
thick. 75x 108mm 48p. TRANSISTOR 
SOCKETS TO5 or T1318 9p each. T03 type 
15p each. 

PROJECT BOXES. Sturdy ABS black 
plastic boxes with brass inserts and lid. 
75x56x35mm 65p 95x7x35mm 75p 

115x 9 x 37mm 87p. 

VERO NAND HELD BOO. White ABS. 24in 
x 3.7 in tapered. with screws 68p each. 

VERO POTTING PLASTIC Boxes with lid 
ab screws 7(1x50x20mm. white or black, 
43p each. 

NH55 M/ METER. 2.050 
opv. IKV AC/OC Volts. 
100ma DC.. Resistance 0- 
10K. OA MEG. £5.50. 

ALUMINIUM PROJECT BOXES. 18 
S.W.O. with fitted lid and screws. ABI 
3x2x1 52p. A82 4x3x1.5in 62p. AB3 
4x3x2in 66p. A84 6x4x2in 74p. A135 

6x4x3in Mp, ABE 8x6x2in £1.05. A87 
8x6x3in £1.25. 

CLIFF CLICKTEST. 13 amp mains scene . 

tor. Ideal for workshop. etc.. provides rapid 
and safe mains connection, tough moulded 
rase and lid with non indicator and fuse 
15.15. 

LOW COST PANEL METERS. Size 
52952933mm, 50 micreamp £4.25, 100 
nicroamp £4.10, IMA £3.95. VU meter £4.65, 
0-300V AC )45o47e33mm( £4.25, Ferranti 
3.5" square 06003 AC meter £2.95. 

16 pin 0.1.1. SWITCHES only 42p each. 

RIBBON CABLE &way single core minia- 
ture 22p per metre. 

NICADS. AA size 1.2 volts 500ma £1.10 
each or 41or £3.75. 

ANTEX SOLDERING IRONS. All 240V AC. 

Model C 15 watts 2.95. Model ICH 17 watts 
£3.95p. Model 025 25 watts £3.95p. ST3 
SOLDERING IRON STAND, suits all Anden irons. 
£1.65. 

SPECIAL OFFER DEMAGNETIZER. 
brood probe type. suitable for reel to reel or 
console machines, operates on 2403 AC only 
11.05. 

YN360 M/METER. 
20,000 opv., IKV AC/OC 
Volte, 250ma DC., 4 resist- 
ance ranges to 20 Reg.. 

also has built-in transistor 
lester with leakage and 

gain ranges £12.50. 

MURATA TRANSDUCERS. REC/SENDER.. 
MA401L 40KHZ £3.50 pair. 

POWER SUPPLIES. Switched type plugs 

into a 13 amp socket has 3-4. 5-6, 7.5 and 9 

volts 0 c out at either 160 or 400ma 
switchable £3.45. HC2449 stabilised power 
mppty 3-6-7.5-9V OC at 400ma. has polarity 
reversing and on off switch and is fully 
regulated to give exact voltage from no load 

ta maximum current £5.50. 

TMK500 M/METER. 
30.000 opv. IKV AC/DC 

Volts. D.C. current to 12 

amps.. Resistance to 60' 

meg ie 4 ranges. Aso has 

built-in buzzer for con. 
tinnily testing, £25.95. 

Terms. Cash with order (official orders welcomed from 
colleges etc) 30p postage please unless otherwise 
shown. VAT inclusive prices. S.A.E. for illustrated lists. 

PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 2JD 

ALL ORDERS DESPATCHED BY RETURN POST 

WEST HYDE CASES FOR E.T.I. PROJECTS 
Soil Probe (July 1979) Order Code BOC 410 

Bench Amplifier (August 1979) Order Code WEC 801 
Audiophile Pre -Amp (October 1 979) Order Code CL2 CDL 

Audiophile Power Amp (October 1979) Order Code CL2 CGL 
Audiophile PSU (October 1979) Order Code CL2 AEL 

Pinball Wizard (November 1979) Order Code TEK 364 
Points Controller (December 1979) Order Code BOC 680 

Moving Coil Pre -Amp (January 1980) Order CL2 ADJ 
Please ask for our free 80 -page catalogue and price list 

THE BIGGEST SELECTION OF CASES IN EUROPE 
A«e 1e. 
apr,l WEST HYDE 

WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL: 0296 20441 
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ELECTRO -TECH COMPONENTS LTD. 
JVC-VICTOR HIGH FIDELITY STEREO 
CASSETTE TRANSPORT MECHANISM 
ELECTRO -TECH COMPONENTS have secured a very 
large quantity of cassette transport mechanisms, 
equipped with all the latest improvements, as well as 
"SEN ALLOY" type 1.5 micron record/replay heads, 
and solenoid -controlled autostop action. These were 
manufactured by JVC/VICTOR of Japan to specification 
of TANDBERG OF NORWAY. This mechanism alone 
would normally cost over £50. 
FEATURES: 
* Close -tolerance, high -quality, top loading transport. * "Sen -Alloy" (SA type) R/P.head. * Solenoid -driven autostop circuit. 
* Automatic head cleaning device. * Air damped "soft"" cassette eject. 
* Miniature microswitches for switching. * Pre -aligned heads and calibrated motor speed 

regulator built in. 
* Three -digit tape position counter. 
* Six -function keyboard controls "Record,"' 

"Rewind," "Forward," "Play," "Stop/Eject," 
"Pause." 

* PCB connectors and cables attached. * High -mass balanced flywheel with permanent lubri- 
cation spindle. 

*- Full specifications for motor, heads and switches 
available on request. 

£14.95 VAT inc. 
plus £1.00 P&P 

*CASSETTE DECK KIT 
BASED ON DESIGN OF 
MR. LINSLEY-HOOD * 

We have developed an outstanding stereo cassette kit 
with the aid of Mr. Linsley -Hood, to complement the 
improved specification and latest important advances in 
cassette electronics since the original design was 
published. The kit is ideal for use in conjunction with the 
JVC transport mechanism (left). 
Included in the kit are two fibreglass PCB's, drilled and 
plated for immediate assembly, two VU meters, Dual 
LED Peak Meters, Variable Bias system, Power Supply, 
over 10 micro -circuit IC's for the most up-to-date 
performance, as well as monitoring amplifier, test and 
calibration cassette, etc. 
Price of Kit (without transport mech.) 
£35.95 VAT inc. plus £1.00 P&P. 

- Also available. A custom -designed case for the Kit, this 
'is a fully screened enclosure, sloping panel, satin 
anodised, wood end panels, professional finish. 

Price of Case £9.75 VAT Inc. plus £1.00 P&P 

Readers will know of the original LINSLEY HOOD 
CASSETTE DECK design, published in May 1976. Subse- 
quent articles by Mr. Linsley -Hood have confirmed that the 
design far exceeded his original expectations, so much so 
that he published a number of improvements.. modifications. 
and additional features to the original design, which are now 
incorporated in this Kit. 

OFF THE SHELF 
DELIVERY ON THESE 

FLUKE 
BRAND NEW FROM FLUKE ... 

NOW AVAILABLE 
THE 8024A HAND HELD DMM 
This model incorporates all the features"of the 
8020A but in addition has: 
A peak hold switch which can be used in AC or 
DC for volts and current functions. 
Audible continuity testing and level detection 
for sensing logic levels. 
A temperature (`C) range for use with a 

thermocouple. 
£135 

Carriage and Insurance £3 

The following accessories are in stock now 
Y8008 Touch and Hold Probe . £18.00 
80K-40 High Voltage Probe £45.00 
8t RF RF Probe to 1.00 MHZ £32.00 
80T -150C Temperature Probe (C) . £55.00 
801-600 Clamp -on AC Currrent Probe £55.00 

TMK500 
MULTITESTER 

30,000 OPV 
A study and reli- 
able instrument. 
Has internal 
buzzer. AC volts: 0 
o 2.5, 10, 25, 
100, 250, 500, 
1000. 

DC volts: 0 to 0.25, 1, 2.5, 
10, 25, 100, 250, 1000. DC 
current: 0 to 50 ua, 5 ma, 50 
ma, 12 -amp. 
Resistance: 0 to 6K, 6 meg, 60 
meg. 
Decibels: -20 to +56 db. 
Short test: Internal buzzer. 
Size: 160 x 1 10 x 55 mm. 

£20.50 P&P 75p 

HERE IT IS .. . 

THE EVER POPULAR 
8022A HAND-HELD DMM 
Consider the following features: 
6 resistance ranges from 200 
ohm -20 ohms. 
8 current ranges from 2mA-2A 
AC/DC. 
10 voltage ranges from 200 mv- 
1000v DC -200 MC -750V AC. 
Pocket site - weighing only 370 
gms. 
Full overload protection - will 
withstand 6kv spikes. 
Rugged construction - virtually 
indestructable. 
Meets tough military specs. - 
drop proof. 
In line, pushbutton operation for 
single-handed useage. 
Incorporates low power cmos chip 
for low power consumption. 
All this plus a 2 -year full guaran- 
tee. 

For only £89 
Carnage and Insurance E3 

Soft carrying 
case £7 extra 

Even more sophisticated 
the Fluke 8020A 

Identical in most respects to the 8022A but in 
addition incorporates a conductance range from 
2mS-200nS. 

Price £112 
Carriage and Insurance £3.00 

A handsome soft carrying case is included (this 
model only) 

CHROME DIOXIDE 
CASSETTES 

Limited quantity only. Excellent 
quality little known brand (Italian). 
Satisfaction guaranteed. C90s 
only. Price per six (minimum 
quantity) £6 inc. VAT, P&P 75p 
any quantity. 

FERRIC OXIDE 
CASSETTES 

Excellent quality (Italian) Cl 20s 
only. price per 6 (min. quantity) £5 
incl. VAT, P&P 75p any quantity. 

This offer only applies while stocks - 

last 

PLEASE ADD 
15% VAT TO 
ALL ORDERS 

EXCEPT WHERE ITEMS 
MARKED 

"VAT INCLUDED" 

CALLERS 
WELCOME 

We are open 9 a.m.-6 p.m. 
Monday -Saturday. 

We carry a very large 
selection of electronic 

components and 
electro -mechanical items. 

Special quotations on quantities. 

OFF THE SHELF 
DELIVERY ON THESE 

FLUKE 

8010A AND 8012A 
BENCH MODEL D.M.M.s 

The 801 OA is a general purpose, bench/portable digital 
multimeter with more functions and features than even 
offered for such a low price. Its companion, the 801 2A, 
has identical characteristics except that it has two 
additional low resistance ranges, 22 and 202 to replace 
the 801 OA's 10 ampere current range. 
The 801 OA and 8012A feature: 
10 voltage ranges from 200mv-1000v dc, 200mv-75v 
ac. 3 conductance ranges from 2mS-200nS. 
6 resistance ranges from 20012-20m12-the 801 2A has 
two additional resistance ranges 22 and 202. 10 
current ranges from 200µA -2A AC/ DC-the 801 OA has 
two additional current ranges 10A AC and 1 OA DC. 

8010A £159 801 2A £199 
Carriage and Insurance £3 

The 801 OA is also available with two rechargeable 
Nicad size C batteries installed in option -01a + 

£179.00 

BENDIX MAGNETIC 
CLUTCH 

Superb example of 
electro -mechanics. Dozens of uses 
Main body in two in Home, Farm 
sections, coil section Workshops & Lab. 
fixed with %" 
sleeve, drive section 
rotating on outer 
perimeter. Uniting 
plate has % " ID 
bearing concentric 
with main section 
and 18 -tooth cog 
wheel. Extremely 
powerful transmis- 
sion 24V D.C. 240 
m/a. 

£4.75 
P&P 75p 

ROTARY 
STUD 

SWITCH 
PLESSEY 30 -way 2 
bank. Single poie. 
Contacts 1 amp 
240v. AC DC. 
00512 res. Make be- 
fore break. Stop in- 
finitely adjustable 
allowing for any de- 
sired arc of travel. 
ideal for instrument 
and model switch- 
ing. Size 21"8" dia. 
overall 2'-s" deep 
plus 1 §re" x vd" dia. 
psindle. 

£3.25 
P&P 50p - 

ELECTRO -TECH COMPONENTS LTD. 
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667 
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PRINTED 
CIRCUITS 

and 

HARDWARE 
Comprehensive range Constructors" Hardware 
and accessories 

Selected range of popular components 
Full range o' r.E.printed circuit boards 
normally ex -stock same day despatch at 
competitive prsLes 
P C Boards to individual designs 
Resist -coated epoxy glass laminate for the 
d ï.y. man with full processing instructions (no 
_unusual chemicals required) 

Alfac range of etch resist transfers- and other 
drawing materials for p c boards. 

Send 15p for catalogue. 

RAMAR CONSTRUCTOR 
SERVICES 

MASONS ROAD 
STRATFORD-ON-AVON 
WARWICKS, TN. 4879 

DIGITAL WATCH BATTERY 
REPLACEMENT KIT 

These watches all require battery 
(power cell) replacement at regular 
intervals. This kit provides the 
means. We supply eyeglass, non- 
magnetic tweezers, watch screw- 
driver, case knife and screwback 
case opener, full instructions and 
battery identification chart. We 

4,/ then supply replacement batteries - you fit them. Begin now. Send 
£7.50 for complete kit and get into 
a fast-growing busihess. Prompt 
despatch. 

Ni 

WATCH BATTERY REPLACEMENT CO. (ETI3) 
11 Percy Avenue, Ashford, Middx., TW 15 2PB 

2708 UVPROM £7-.00. Fast PROGRAM- 
MING SERVICE including erasure, verifica- 
tion £2.00 per 512 bytes (Hexadecimal 
Listing). Send chip or buy ours. FLAIR MAR- 
KETING COMPANY, 9 Park Hill Road, The 
Arbours, Northampton. 

-COURSES 
EXTENSIVE COURSES IN 

BASIC 
AND 

PASCAL 
including hands on mini -computer opera- 

tion 

These intensive courses are intended to 
instruct from minimal knowledge to an 
operational capability of computer pro- 
gramming. 
Courses are fully residential, allowing 
maximum time for instruction and pro- 
gramming. 

BASIC - Weekends from Friday Evening 
to Sunday Afternoon. 

PASCAL - Weekdays Monday Morning 
to Friday Afternoon inclusive. 

For further details, dates available, fees 
Phone (0401) 43139, or write 

CLEVELAND BUSINESS SERVICES 
(Dept. ETI -2), Cleveland House 

Routh, North Humberside HU17 9SR 

Videograph II links to the aerial socket of 
your tv and provides a full colour GIANT 
oscilloscope display. A must for h.' fi, home 
entertainment, discos, organs etc. 
New - signal Invert control, integral square wave 
generator. Plus - full details for testing your audio 
system for transient distoruon, crosstalk etc. 

Complete £29.95 Luxury cabinet and 
Kit only L controls. £14.95 

READYSUILT UNIT £59.95 + L1.50 P&P : 

WILLIAM Dower House BmenenyRoad 

STUART Nerongate Brentwood 
Essex CM 1 3 35D SYSTEMS Ltd Telephone. Brentwood 102771 8'1 0 244 

If it's a case of making your project 
look good, then use one of ours. 
Simply send a S.A.E. for 
Details and prices 

TRAOE ENaUIRIES 
INV ITEO. 

H. M. ELECTRONICS 
271a/275a Fulwood Road. 

Broomhill 
Sheffield S10 3BD 

Clips on to any 14 or 16 pin 
TTL IC to show all logic 

states simuhaneoasly 

Fully buffered: each input 
equivalent to 1 low -power 
Schottky load 

Uses circuit power supply 
Of a separate 5V 03A PSU 

Bright 16 LED display 

Only f 24-50 including p&p 

J. E. SINCLARE &Co 
139A Sloane Street 
London SWIX SAY 

£5 OSCILLOSCOPE. Standard junk box 
components plus approx. another £5. (Total 
components approx. £12). This unit plugs 
into TV aerial socket and converts TV to 
oscilloscope. Circuit and plans £3. Kerr, 27 
Coles Road, Milton, Cambridge CB4 4BL. 

FOR SALE. Transcendent 2000 synthesizer 
plus 60 watt PMS amp. £200 ono or straight 
swap for 2 Triton 8k RAM cards. Tel (0563) 
741 631-. 

A SUPERB QUALITY STEREO POWER 
AMPLIFIER OFFER! Protected output of 
60w (RMS-80) Stereo via din socks. Case 
inc., controls vol., select, etc., Power Smooth- 
ing, 12/35v wkg. 0.03% Thd, 22 trans., 1 

amp drivers - 90.w plastic outputs. Tested 
Boxed -- data £11.95. Queries s.a.e. 

please. Klifco Electronics, 1 Regent Road, 
Ilkley, W. Yorks LS29 9EA. 

Available for most ETI 
projects from day one of 

ETI, 'phone your order. 

SPECIAL OKKER-Single 
sided Pax PCB mat, four off, 
43/u" x 6'/z'', 99p all up 

35 GROSVENOR ROAD, TWICKENHAM 
MIDDLESEX TW1 4AD Tel:01-891 1923 

BARGAINS FOR THE QUARTZ 
ELECTRONIC HANDYMAN 

BRANDED QUARTZ 
ALARM CLOCKS 

ORIENT/PRESIDENT KIENZLE/PRESIDENT 

JAPANESE GERMAN 

._........._.._....._...._-.__._._. _._ 

(1) 
Returned to Service Department within guarantee 
period. 
(ij Recommended price when perfect £12.95. To 

facilitate repair 5 offered .for £9.75 inclusive of 
VAT. 

(2) Recommended price when perfect £16.95. To. 
facilitate repair 5 offered for £9.75 inclusive of 
VAT. 

These will be sold as received from our customers with 
the existing fault(s) and without guarantee. 

UK ONLY 
Discounts available on large bulk purchases. 

PRESCOTT CLOCK & 
WATCH CO. LTD. 

Prescott House, Humber Road, London NW2 6ER 

SPEED - VERSATILITY - ECONOMY 

Designed originally for logic wiring applicatc-n - -o 
accepted and used extensively throughout Ind.;str.. 
and research. ROADRUNNER is used by hobbylsis. s:,,ceaes. 
technicians, designers and engineers, to oar-) cero 5-_- 
P.C.B. REPAIRS 'ANALOGUE BREADBOARDING SIMPLE 
LOGIC WIRING 'COMPLEX INTERCONNECTING OF MICROS 
AND MEMORIES. 

EURO INTROKIT £15.73. PROJECT INTROK.- £530. =Eh C.: 
WITH LOADED BOBBIN £2.44. WIRE DISTR.'S.; Z.'. S`R 
GLUE FIX 201pkt 6" LONG £2.80. ADHES'S E D36 -,ES ==ESS. 
FIX 20/pkt 2" LONG £2.92. SINGLE ECROCA97 o.3- C\$.T, 
3 PLANE (36016 PIN DILS) £4.50. DOUBLE e:.0 CCA Tr. 
CAPACITY OF 84x16 PIN DILS £725. PPc g - --_ -. Gr 
DENSITY SSIDED 20014 PIN DILS £265.3 ES 5S -:CE 
4/pkt £2.12 GREEN 4/pkt £2.12 FINk 4,, £2.12 3'_7 wont 
£2.12. t OF EACH COL. £2.20. TihNEO ....--c- :. =E <cat 
£2.12. RECOMMENDED SOLDERING :RCN c' ADP_'.r.ER 
HOBBYIST £4.80. 

Plsese add 40p for p&p + 15°. VAT to MI ordres 

FOR FURTHER INFORMATION 
ON ROADRUNNER PRODUCTS 

SEND LARGE S.A.E. TO:- 
T.J. BRINE ASSOCIATES, 

566, HIGH STREET, HASLEMERE, 
SURREY. 
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-SITUATIONS VACANT - 
UNIVERSITY OF SUSSEX 

VACANCIES IN 
ELECTRONICS 

Are you interested in new technology? Vacan- 
cies exist in our electronic laboratories for 
suitably experienced technicians within a salary 
scale £3,948 to £4,974. Duties include 
building and/or servicing electronic equipment 
for research and teaching using the latest 
equipment in a pleasant environment, with 
excellent conditions of service. 
If you feel you have the ability to make a useful 
contribution and at the same time increase your 
own technical knowledge, apply in writing, 
giving details of age and experience etc, to: The 
Laboratory Superintendent, School of En- 
gineering and Applied Sciences, University 
of Sussex, Brighton BN 1 9QT. 

--- FOR SALE amnsmo- 
ULTRASONIC ALARM KITS 

Single Unit construction -screw connections. 240V 
operation with battery back-up option. 15 -feet detection 
range internally preset. Delay on leaving and entry, 
invalid movement delay, self --cancelling alarm, approx. 
2 mins. KITS INC. F/G PCB, ABS BOX, HARDWARE 
ALL COMPS. 240V UA/S (open collector output) 
£16.95. 240V UA/R (relay output contacts) £19.65. 
Piezo Sounder 12V 18mA 105db 1 mtr. £8.20. Built 
and tested units KIT price + £7.00. All prices inclusive - CWO - UK mail order. 

G.J.D. ELECTRONICS, 105 Harper Fold Road 
Radcliffe, Manchester, M26 ORQ 

MICROTYPE 
MICROTYPE SERIES 80 

MICROCOMPUTER CASE 

Ready cut for Superboard or UK101 
complete with screws and 

instructions. Produced in 
strong, black ABS plastic. 

ONLY £17.50 
+ VAT, post and 

packing inclusive. 

Send cheques or Postal Orders to: 
Microtype, PO Box 104, Hemel Hempstead, Herts HP2 7QZ. 
SAE for details. 

TRANCENDENT 2000 synthesizer, a 
superb live -performance instrument, built 
and fully tested, complete with reprints of 
constructional articles. Hardly used. £200. 
Telephone Cambridge 211310. 

STOP PRESS: Super -board Compatible! 
UK101 TRS 80 

COLOUR 

YOUR 

NASCOM! 
DAZZLING COLOUR GRAPHICS FOR NASCOM 1 & 2 

Genuine bit -addressable "pixel' system for straight- 
forward programming of pictorial or mathematical 
functions. 

8 Colour display plus 8 colour independent background 
facility. Full documentation with FREE SOFTWARE: 
powerful sub -routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 
1 without expansion. Complete with UHF Colour 
Modulator for operation with normal colour TV set. 
Superior design allows connection to most other micro- 
processor systems - send us diagrams etc of your b & w 
video circuitry for free advice. Don't be fooled by the 
price: this is a top quality product which will transform 
your computer. 

NOW AVAILABLE FOR 4 ¿ 
Plus VAT LIMITED PERIOD AT 

045 {/ 
WILLIAM Dower House, Billencay Road 

Herongate, Bren[woo'' STUART Essex CM13 3SD. ErIMI 
SYSTEMS Ltd Telephone. Brentwood 102771 810244 

COLOUR MODULATOR 
Kh £9,95. FOR ALL rVGRAPH/CSí 

.+YAT . 
Red, Green, blue inputs (can be mixed). 

Rudy -hilt Inc. UHF Available now: Nascom Colour Kit.' 
£14.95+VAT Modulator £45.00 plus VAT.+Graphics Software 

WILLIAM STUART SYSTEMS 
bower House, Billericay Road, Heroqgate, Brentwood, Essex 

r.M 13 3SD Tel, (0277) 810244 
la -FM -card / An... welcome - 

POWERTRAN TRANSCENDENT DPX 
available, professionally assembled, com- 
plete with swell pedal and handbook. Save 
hours -of construction. £400. House purchase 
forces sale. Oxford, P.O. Box 105, E.T.I., 145 
Charing Cross Road, London WC2H OEE. 

SEIKO QUARTZ PRODUCTS. Alarm 
chronos £39.75. Calendar alarms £52. Cal- 
culator alarms £58. Programmable alarm 
chronos £58. Alarm clocks from £12. Send 
s.a.e. Powdtich-Digital, 5 De Vere Gardens, 
Ilford, Essex. No callers please. 

Aerial Amplifiers. Improve weak VHF radio 
and television reception, price £6. SAE for 
leaflets. Electronic Mail Order, Ramsbottom, 
Lancs. BLO 9AGP. 

Cheaper than a visit to the pictures. Latest 
top quality films prerecorded on videocass- 
ettes from only £6. Full details from G.T.' 
Technical Video Library (10a HE), 1 1 9 Oxford 
Street, London W 1 R 1 PA. 

VHF TRANSMITTER. Up to 1/4 -mile range. 
Use with standard FM Receiver. Complete kit 
(excluding crystal microphone insert) £4.50 
post paid. - Stoker, 7 First Avenue, Blyth, 
Northumberland (not licensable in U.K.). 

CIRCUIT DESIGN, Prototype constructio i 
Analogue or Digital, Single Circuits or Com 
.iplete Instruments/Systems. Write A. J 
ATTWOOD, C.Eng., MIERE, Heathercote, 
'Heatherton Park, Taunton, Somerset, TA4 

1 ET or Phone Bradford -on -Tone (082-346; 
'536 

FREE 1980 AMTRON CATALOGUE with 
new range of kits and equipment cabinets. 
Send S.A.E. Amtron UK Ltd., 7 Hughenden 
Road, Hastings, Sussex TN34 3TG. Tel: 
Hastings 436004. 

ELECTRONIC COMPONENTS & 
ACCESSORIES. We offer you a first-class 
service at the right price, all orders processed 
the same day. Send now for 1980. Catalogue 
30p, refundable on first order over £1 or 
return catalogue within 10 days for full refund 
to: Lightning Electronic Components, 44 
Grassholme, Stonydelph, Tamworth B77 
4BZ. 

MEMORY MART - 

'UK 101 "Superboard' 4K RAM 
Memory Expansion £30.00 ea. 
2114 1k 450 small ns £3.75 ea. 
2708 UV prom 650 small ns £5.00 ea. 

P&P 20p 
C.O.D. 60p extra 

MEMORY MART 
19 Weatherby Gardens 
Hartley Wintney, Hants 

WRONG TIME? 
MSF CLOCK is ALWAYS CORRECT - never gains or - 

loses, 8 digits show Date, Hours, Minutes and 
Seconds, auto GMT/BST and leap year, also second - 
in -a -month SfiOP CLOCK and parallel BCD output, 
receives Rugby time signals, 1000Km range, ABSO- 
LUTE TIME £48.80 

60KHZ RUGBY RECEIVER, as in MSF Clock, serial 
data output, built-in antenna £13.70 

V.L.F.? EXPLORE 10-1 50KHz. Receiver £10.70 
Each fun -to -build kit includes all parts, printed circuit 
case, instructions, postage, etc., money -back assu- 
rance. So SEND off NOW. 

CAMBRIDGE KITS 
45 (TF) Old School Lane, Milton, Cambridge' 

TRITON COMPUTER. Full main board 
RAM, expansion motherboard. L7.2(2MHz) 
monitor, 8K extended BASIC, fully built 
tested and cased. Complete with manuals and 
over 20 programmes on cassette. Offers 
around £520 01-450 8911 extn. 337 (office 
hours). 

CAPACITOR BARGAIN PACKS 
-best quality £1 + 25p pp ea. 

50 X 4.7µF/ 10V Tub Tantalum. 
50 X 0.1 pF/ 100V Radial Polyester. 
80 X 0.01 µF/400V Axial Polyester. 
10 X 16µF/450 Tag End Lytics. 
30 X 47µF/1OV Bead Tantalum. 
40 X 0.1 pF/250V Radial Polyester. 
20 X 1 p F/ 1 60V Axial Polyester. 
7 X 32p F/ 450V Tag End Lytics. 
20 X 100 pf Feed Thro' Small Screw in Type. 

RESISTORS BARGAIN PACKS 
W 5% metal oxide, best quality British manufacture, 

200 assorted. Only £1 + 20p postage. 
Scott, 37 Regent Street, Rowhedge, Essex 

50Hz SUPERBOARDS 
BRITISH MODEL 
FROM £159.95 +VAT 

Fully built, set up and tested 

AUTHORISED dealer back-up 
Free cursor control backspace, etc. tape 

C.T.S., 1 Higher Calderbrook 
Littleborough, Lancs. 

- Tel. Littleborough 79332 any time 

MK. 14 CONVERSION. Plug this conver- 
sion board into the SC/MP socket and have 
the power of a Z80, AND the amazing power 
of the AdEC-1 interpreter. With its 4 -function 
arithmetic, versatile graphic control, edit 
facilities, conditional jumps, etc. So easy to 
use; you will learn to use it in a few hours. Kit 
price £29.95 inc. postage. Built price 
£34.85. Your MK14 repaired and conver- 
sions fitted if required. No need to remove a 
working soldered in MPU. Machine code 
monitor available instead of interpreter at 
same price. VDU version with 2K BASIC and 
extra 1K RAM. Kit £49.95, built £54.85. 
SEND SAE for details or PHONE REDDITCH 
(0527) 61240 evenings. REDDITCH ELEC- 
TRONICS, 21 FERNEY HILL AVE., RED - 
DITCH, WORCESTERSHIRE 697 4RU. 

£114.99 

CC 
CA 
TM 
VE 

R 
Optional 

ß.45 
Optional extra manus 
£6. Total £124.44. 

BEST OFFER EVER 
Camera Kit, Lens, 
Vidicon ft Modulator 

CROFTON 
Tel: 01-8911923 detaIllsl 
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COURSES 

LONDON COLLEGE OF FURNITURE 

TEC Diploma in 

Musical Instrument 
Studies (specialising in Electronics) 

A full-time 2 -year course is offered in those aspects of electronics re- 

lated to the building and repair of equipment associated with the music 
industry. 

Students will be encouraged, particularly in the second year of the 
course, to involve themselves in project work related to electronic ins- 

truments and ancillary audio equipment. 

A further 2 -year full-time course leading to a TEC Higher Diploma (sub 

ject to validation) may be offered where appropriate. 

For details apply to: 

ilea Senior Administrative Officer 
London College of Furniture 
41-47 Commercial Road 
London El 1LA 

Semi -Display: - 
1 -3 insertions - £6.00 per single column centimetre 
4-11 insertions - £5.50 per s.c.c. 

12 insertions - £5.00 per s.c.c. 
Classified: - 
2r3 pence per word (minimum 25 words) 
Box number on application (Personal ads only) 

ELECTRONICS 
The Department of Electronic and Communications Engineering is 

planning some full-time and part-time courses, commencing 
October, 1980. 
These have been designed to take account of recent advances in 

digital and software techniques, and emphasis is placed on these 
during all the courses. 

BSc(Hons) in Electronic and 
Communications Engineering 
A novel degree course designed to prepare engineers for the 
demands of the eighties and nineties. Entrance qualifications: two 
good 'A' level passes in Maths and Physics, or equivalents. 

Higher Diploma (TEC) in Electronics and 
Communications Engineering 
A full-time two-year course stressing the practical applications of 
electronic engineering, especially microprocessor technology. 
Entrance qualifications: a good 'A' level pass or TEC Diploma or 
Certificate in appropriate subjects. 

Higher Certificate (TEC) 
is a part-time course following similar lines to the HD (TEC). 
Entrance qualification: TEC Certificate in appropriate subjects. 
Both TEC courses are of a unit structure, and all three courses aim 
to produce engineers for industry. Some industrial training is 

included in the HD (TEC). 

Details from 
Secretary, Department of 
Electronic and The Polytechnic 
Communications 
Engineering, Polytechnic of of North London 
North London, Holloway 
Road, London N7 8DB. 
Tel. 01-607 2789, ext. 2161 

Send to : 

ELECTRONICS TODAY INTERNATIONAL 
145, Charing Cross Road, 
London WC2H OEE. Tel. 01 - 439 7449. 

ALL ADVERTISEMENTS IN THIS SECTION MUST BE 
PRE -PAID 
Closing date: 1st Friday in month preceding publication. 

Advertisements are accepted subject to the terms and conditons 
printed on the advertisement rate card (available on request). 

AJD Direct Supplies 112 

Altek Instruments 109 

Ambit International 83 

Audio Electronics 14 

Baringlock Ltd. 
822 Baydis 

Bi -Pak Semiconductors 20 

BK Electronics 112 

S&R Brewster 109 
Butterworths 72 
Calculator Sales & Service 71 

Cambridge Learning Enterprises 70 

Chiltmead 76 
Chromasonics 48 

Clef Products 71 

Codespeed 42 

Comp, Comp, Comp 123 

Crimson Elektrik 82 
Crofton Electronics 110 

C.S.C. 19 & 105 

Delta Tech & Co. 107 

Display Electronics 100 

Doram Electronics 26 

E.D.A. 81 

Electro -Tech Components 12 
Electrovalue 14 

Enviro Systems Ltd. 25 

AD INDEX 
GMT Electronics 
Greenbank 
Greenwald 
Happy Memories 
Heathkit 

90 
108 
106 
105 
109 

Henry's Radio 46, 72, 91 & 110 

ILP 36 & 37 

Interface Components 41 

Keelmore Ltd. 27 
Kode Services 105 
Lascar Electronics 102 
LB Electronics 102 
L&B Electronics 91 

LSM Products 106 

Maclin-Zand 104 
Magnum Audio 103 
Maplin 124 

Marshalls 113 
Metac 54 & 55 

Micro -Circuits 104 

Midland Trading Co. 4 & 5 

Mighty Micro 107 

Mountaindene 81 

NIC Models 91 

E. R. Nicholls 42 

NTC 103 
Polar Enterprises 42 

Powertran Computers 118 

Powertran Electronics 2 & 9 
Progressive Electronics 42 
progressive Radio 119 
Proton Electronics 82 
J. W. Rimmer 38 

R.T.V.C. 78 

Science of Cambridge 32 & 33 

Service Trading 92 

Sinclair Electronics 71 

C. N. Stevenson 56 

Suretron 7 

Swanley Electronics 113 
Tandy 94 

Tangerine 111 

Target Electronics 110 
Technomatic 13 
Teleradio 91 
Tempus 42 & 43 
TK Electronics 103 

Transam 96 
Watford Electronics 6 & 7 

West Hyde Developments 119 

Wilmslow Audio 82 
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T COMPUKIT ÚK101 E O E BOARD COMPUTER G 

Simple Soldering due to clear and concise 
instructions compiled by 

Dr. A.A. Berk, BSc. PhD. 

* 6502 based system - best value for money on the market. 
* Powerful 8K Basic - Fastest around * Full Qwerty Keyboard * 4K 

RAM Expandable to 8K on board. * Power supply and RF Modulator on 
board. * No Extras needed - Plug-in and go. * Kansas City Tape 

Interface on board. * Free Sampler Tape including powerful Dissassembler 
and Monitor with each Kit. * If you want to learn about Micros, but 

didn't know which machine to buy then this is the machine for you. 

Build, Understand and Program 
your own Computer for 

only a small outlay. 

KIT ONLY £199 + VAT 
NO EXTRAS NEEDED 

Specially designed case for Compu it in orange/black. 
With room for accessories. 128.50 + VAT 

AVAILABLE READY 
ASSEMBLED /Et TESTED 

READY TO GO FOR £249 + VAT 

6502 Assembler/Editor tor Compukit £14.90 vÁT 

The Compukk UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are 
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you 

wish to work in the machine code of the 6502 then just press the M key and the machine will be ready tó execute your 
commands and programs. By pressing the C key the world of Basic is open to you. 

This machine is ideal to the computing student or Maths student, (deal to teach your children arithmetic, and is also great 
fun to use. 

Because of the enormous volume of users of this kit we are able to offer a new reduced price of MO + VAT 

8MHz Super Quality Modulators 

6MHz Standard Modulators 

£4.90 

£2.90 

C12 Computer Grade Cassettes 10 for £4.00 

Super Multi -rail P.S.U. +5 -5 + 12V £29.50 

ETI Breakout Game - Chip and PCB £9.90 

S100 Expansion Motherboard for 
Nascom I £39.00 

Anadex Printer Paper - 2000 sheets £25.00 

Floppy Disks 5/a" Hard &Soft Sectored £3.50 

Floppy Disk Library Case 53/4 " £3.50 

Eprom Boards £63.00 

8K Static Ram Boards - S100 £110.00 

Cartridges for Grandstand £11.99 

George Risk Asco Keyboard £39.00 

Cartridges for Atari 
- Full Range in Stock £13.90 

Interface PET IEEE - Centronics Parallel 
Not decoded £49.00 Decoded £77.00 

Interface to Centronics parallel for 
TRS80 £75.00 

Verocases for Nascom 1 Et 2 etc. £22.50 

Keyboard Cases £9.90 

Electric Pencil for TRS80 £29.00 

only £295 + VAT TRS80 
Expand your TRS80 by EXPANSION 
32K . 

3tii` INTERFACE 
ß2K Memory on board 

Centronics parallel port. 
Disk controller card- Real 

'time clock. Requires Level 
11 Basic. Interface for 2 
cassette decks. complete 

_ 
- -- 

with power supply. 

NASCOM-2 MICRO- 
COMPUTER 

only £295 

Your choice of freebies with 
every Nascom 2 purchased from us 

either FREE POWER SUPPLY 
OR FREE GRAPHICS ROM 
OR FREE VERO CASE TO 

TAKE NASCOM 2 

Microprocessors Z80A. 8 bit CPU. This will run at 4MHz 
but is selectable between 1/2/4 MHz. This CPU has now 
been generally accepted as the most powerful, 8 bit pro- 
cessor on the market. 
INTERFACE. 
Keyboard New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses standard 
Nascom, monitor controlled, decoding. 
T.V. The Iv peak to peak video signal can drive a monitor 
directly and is also fed to the on -board modulator to drive 
the domestic T.V. 
1.0. On -board UART IInt.64021 which provides 'serial 
handling for the on board cassette interface or the 
RS232/20mA teletype interface. 
-The cassette interface is Kansas City standard at either 300 
or 1200 baud. This is a link option on the NASCOM -2. 
The RS232 and 20mA loop connector will interface directly 
into any standard teletype. 
The input and output sides of the UART are independently. 
switchable between any of the options - 
i.e. it is possible to house input on the cassette and output 
on the printer. 
PIO There is also a totally uncommitted Parallel I/O 
IMK38811 giving 16, programmable, I/O lines. These are 
addressable as 2 x 8 bit ports with complete handshake 
controls. 
Documentation Full construction article is provided for 
those who buy a kit and an extensive software manual is pro- 
vided for the monitor and Basic. 
Basic The Nascom 2 contains a full SK Microsoft Basic in 
one ROM chip with additional features like DEEK, DOKE, 

SET, RESET for simple programming. 
With free 16K RAM board. 

only£356 + VAT 

TRS80 
LEVEL 2 16K 

Fully converted to UK T.V. Standard. Comes complete with 
easy to follow manuals. UK Power Supply - Cassette Leads - Sample tapes. Special box to enable you to plug into your 
own TV. Recommended for first time -buyers. Just plug in 

and go. Full Range of Software Available 
Model with numeric key pad £389 + VAT 
4K Level I - machine only.£251 + VAT 

NEW REDUCED rn- 
PRICES 

8K £449 
16K £549 
32K £6491 

for 32K5 r 3 The PEDIGREE PETS 
Very popular for home & business use. 8K Microsoft Basic in 
ROM. 8K Pet 32K & 16K with new improved keyboard 

All with green screen. 
Entra cassette deck fä6 Full range of software available 

Ezt 
video 1130 
12" BLACK 8 WHITE 
LOW COST VIDEO 

MONITOR 

RRP £79 

only £69 + VAT 

Ideal for home, personal and business computer sysrems 
12" diagonal video monitor Composite video input 
Composite video input Compatible with many com- 

puter systems Solid-state circuitry for a stable 8 sharp 
picture Video bandwidth - 12MHz + 3DB Input im- 
pedance -75 Ohms. Resolution - 650 lines Minimum In 
Central 80% of CRT; 550 Lines Minimum beyond central 

® 80%. 

"Europes Largest Discount 
Personal Computer Store" 

Please add VAT to all prices =Delivery at cost, will be advised at time of purchase. Please make 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN,EXPRESS number. 
CREDIT FACILITIES ARRANGED - send S.A.E. for application form. 
14 Station Road, New Barnet, Hertfordshire, EN5 10W Telex: 29$755 TELCOM G 
Telephone: 01-441 2922 (Sales) 01-449 6596 
OPEN 10 am - 7 pm - Monday to Saturday 
Close to New Barnet BR-Station - Moorgate Line. * NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933 - 

p1to. Growl 
COMP 

tend 01. 

.COMPUTER 
COMPONENTS 



STE EHEN 
YOU DISCOVERNTO 

A NEW WORLD nhirin 
For beginners or professionals, the Maplin catalogue will help you 

find just about everything you need for your project. 

Over 5,000 of the most useful components - from resistors to 
microprocessors - clearly described and illustrated. 

Send the coupon for your copy 
and STEP UP TO 

MAPLIN SERVICE 
NOW 

Post this coupon now for your copy 
of our 1979-80 catalogue price 70p. 
Please send me a copy of your 280 page 
catalogue, I enclose lop (plus 46p p& p). 

If I am not completely satisfied I may return the 
catalogue to you and have my money refunded. 
If you live outside the Ú.K. "send £1.35 or ten 
International Reply Coupons. I enclose £1.16.; 

NAME 

ADDRÈSS 

ELECTRONIC SUPPLIES LTD 
All mail to.. 
P.-0. Box 3, Rayleigh, Essex SSE BLR, 
Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westeliff-on-Sea, Essex. {Closed on Monday). 
Telephone: Southend (0702) 554000. 
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74500 
7401 
7402 
7403 
7404 
74504 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
74014 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
744' 
74424 
7443 
7444 
7445 
74464 
7447A 

7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483a 
7484 
7485 
7486 
7489 
7490A 
7491 
7492A 
74934 
7494 
7495A 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74135 
74136 
74141 
74142 
74145 
74147 
74148 
74150 
74151A 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74161 
74182 
74184A 
74185 
74186 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74200 
74221 
74251 

TTLs by TEXAS 74259 250p 
7113 74278 2909 
Opp 74279 1114 
12p 74283 1609 
1213 74290 150p 
14p 74293 1509 
14p 74298 200p 
90p 74365 1009 
lip 74366 100p 
32p 74367 1009 
32p 74368 100p 
17p 74390 200p 
tOp 74393 200p 
159 74490 225p 
24p 7415 SERIES 
20p 741500 14p 
3013 741502 159 
50p 741.903 1813 
10p 741504 le 
27p 741505 25p 
27p 74;.508 22p 
17p 741_510 20p 
40p 

72.Ls 
40p 

22p 7413'.3 40p 
34p 741514 72p 
30p 741515 45p 
40p 741520 209 
34p 741021 40p 
17p 741527 38p 
17p 741530 20p 
309 741832 27p 
40p. 741542 70p 
39p 741847 90p 
34 741551 24p 
17p 741555 30p 
70p 741573 500 
80p 741574 36p 

112p 741575 40p 
112p 741576 45p 
100p 741583 110p 

93p 741585 100p 
50p 741586 40p 
8013 741590 40p 
179 741992 70p 
779 741593 Sop 
17p 741596 110p 
17p 7415107 450 
17p 7415109 80p 
36p 7419112 1009 
30p 7415113 90p 
34p 7415114 45p 
30p 7415122 809 
30p 7415123 70p 
35p 7415124 180p 
50p 7415125 60p 

100p 7415126 60p 
84p 7415132 95p 
10p 7415133 

1000p 7415136 655pp 

110p 7415138 75p 
34p 7415139 75p 

175p 7410145 120p 
30p 7415147 2209 
50p. 7415148 175p 

7410151 
309 7410153 1 3 60p 
84p 7415154 200p 
70p 7415155 90p 
659 7415156 90p 

180p 7415157 5Op 
1309 7415158 90p 

65p 7415160 1309 
65p 7415161 100p 
34p 741_5162 140p 
55p 7415163 100p 
559 7415164 120p. 

70p 7415165 160p 
200p 7415166 180p 
130p 7415173 110p 
210p 7410174 110p 
1109 7415175 110p 

28p 7416181 320p 
489 7415190 250p 
48p 7415191 100p 
559 7415192 100p 
50p 7415193 1 

75p 7415195 1450p 
751 7415196 120p 
50p 7415197 120p 
75p 7415221 140p 
50p 7415240 175p 

200p 7415241 175p 
901, 741_5242 170p 

190p 7415243 1709 
1509 7415244 1959 
100p 7415245 350p 

70p 74LS247 140p 
70p 7415248 140p 

100p 7418249 1409 
90p 7415251 140p 
90p 7415253 140p 
709 74LS257 120p 

190p 7415258 160p 
/OOp 7415259 160p 
100p 7415266 100p 
100p 7415273 195p 
100p 7415279 90p 
120p 741_5298 249p 
130p 74LS324 200p 
1209 7415348 200p 
200p 7413365 1009 
240p 741S367 1OOp 
450p 741S368 100p 
120p 7415373 180p 

90p 7419374 195p 
ß5p 7415378 200p 
9013 7419390 1609 
80p 7415393 160p 

1609 7415445 1409 
93p 7415668 1009 

160p 7415669 .100p 
7410670 

150p 4000 S 
400pERIES 

150p 15p 
550000pp 27p 

9013 gyp 
90p 259 
90p 80p 
909 40p 
90p 5Áp 
95p 27p 
95p 25p 
80p 6e 

150p 84p 
150p 849 

1000p 45p 
160p 80p 
1409 8913 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 

4019 45p 
4020 100p 
4021 110p 
4022 t00p 
4023 25p 
4024 50p 
4025 27p 
4026 130p 
4027 50p 
4028 84p 
4029 100p 
4030 5513 
4031 2009 
4033 180p 
4034 204 
4035 110p 
4038 294 
4037 115p 
4038 120p 
4039 294 
4040 100p 
4041 50p 
4042 80p 
4043 90p 
4044 90p 
4046 110p 
4047 100p 
4048 120p 
4049 50p 
4050 49p 
4051 90p 
4052 80p 
4053 80p 
4054 154 
4055 125p 
4056 1359 
4059 8000 
4060 1409 
4063 120p 
4066 55p 
4067 460p 
4068 27p 
4069 27p 
4070 301, 
4071 25p 
4072 25p 
4073 25p 
4075 25p 
4076 107p 
4081 27p 
4082 27p 
4086 
4089 138p 
4093 80p 
4094 2503 
4095 95p 
4096 95p 
4097 340p 
4098 120p 
4099 200p 
40100 220p 
40101 1329 
40102 180p 
40103 1801, 
40104 99p 
40105 99p 
40106 9013 
40107 80p 
40108 470p 
40109 LOOp 
40110 308p 
40114 2509 
4502 120p 
4503 70p 
4507 559 
4508 290p 
4510 99p 
4511 150p 
4512 80p 
4514 265p 
4515 300p 
4516 1109 
4518 - 100p 
4520 100p 
4521 250p 
4526 108p, 
4527 150p 
4528 120p 
4538 120p 
4543 180p 
4553 450p 
4556 72p 
4560 250p 
4569 250p 
4572 40p 
4583 90p 
4584 90p 
4585 150p 
4724 250p 
40097 90p 
14411 1100p 
14412 1100p 
14433 1700p 
14500 7009 
14599 290p 
CD22100 350p 
(1022101 700p 
0022102 700p 
INTERFACE 
IC. 
DM 8123 
018304 
048835 
DM8836 
MC1488 
MC1489 
25510 
75107 
75150 
75154 
75182 
75322 
75324 
75325 
75361 
75363 
T5365 
75451 
75491/2 
8T26 

8T958728 

8797 
811595 
811S96 
811597 

'811598 
9601 
9602 

175p 
450p 
25Áe 

ó00 
í00p 

175p 
1759 
230p 

3000p 
375p 
300p 

350p 
72p 
980' 

250p 
300p 
200p 
200p 
1 

140p 
11450p 

11Áp' 

220p 

93 SERIES 
9301 
9302 
9308 
9310 
9311 
9312 
9314 
9316 
9321 
9322 
9334 
9368 
9370 
9374 

t 
174 

27n 
5p 

1400 
165p 
225p 
224 
150p 
3601a 
200p 
200p 
200p. 

VEROBOARDS 0.1. 0.15 
Kopper d.d) 

2.5x3.75" 
2.5x5" 57p 5 p 
3.75x3.75" 57p - 
3.75x5" 94p 64p 
3.75x17" 2229 194p 
475x17.9" 290p - 
Pkt of 100 pins 50p 
Spot fræ tuner 86p 
Pninseruon,tool 114 
Vero W rirn Pen 

2 wire spools 
+ combs 370p 
Combs 7p 

LINEAR I.C. 
AY1-0212 
AV1-1313 
AY1-1320 
AV1-5050 
AY3-1270 
AY5-1224A 
AV5-131$ 

' AY5-1317A 
CA3019 
053046 
CA3048 
053080E 
CA3086 
053089E 
CA3090AQ 
CA3130E 
053140E 
053160E 
CA3161E 
053162E 
053189E 
DAC 1408-8 
FX209 
1017106 
1018038 
10147555 
LF356P 
LM 10C 
LM301A 
LM311 
141318 
LM319 
141324 
INA 339 
LM348 
LM377 
LM380 
LM381AN 
1M709 
LM710 
INA 725 
LM 733 
1M741 
1M747 
LM 748 
LM2917 
LM3900 
LM3909 
IM3911 
LM3914 
LM3915 
LN14136 
MC1310P 
MC1458 
MC1495L 
MC1496 
MC3340P 
MC3360P 
MK50398 

6014 
868p 
320p 
14P 
840p 

500p 
775p 
ß0p 

2259 
72p 
44 

22513 
3759 

90p 

100p 
140p 
450p 
400p 

750p 

340p 
80P 

425p 

12Óp 

50p 

94 
175p 

75p 
200p 

380 
50p 

105P 
18p 

35p 
250p 

70P. 
130p 
250p 

1201, 
150p 

350p 
t 
1209 
120p 
750p 

,MM57160 
NE531 
'NE555 
NE556 
NE5534AN 
5E5618 
NE562B 
NE565 
NE566 
NE567 
NE571 
RC4151 
5483209 
5501024,5 
SFF96364 
SN76003N 
SN76013N 
5N76013ND 
5N76023N 
SN76023ND 
SN76477 
SP8515 
TAA621 
T8A641811 
T8A651 
T8A800 
T8A810 
784820 
T05940 
TDA1004 
TDA1008 
TDA1010 
7041022 
TDA1024 
TDA10348 
TDA1170 
TDA2002V 
71342020 
71.071 
71072 
11.074 
71081 
T1082 
TL084 ' 

71170 
UAA170 
.UDN6118 
rUDN6154 
ULN2003 
XR22Ö6 
XR2207 
.XR2211 
:XR2216 
XR2240 
2N414 
Z9419C 
.ZN424E 
ZN425E 
251034E 

'95990 

150p 
22p 
>0P 

3u00p 
5p 

425p 
1 

1559 
1759 
425p 

POA 
1 

1100p 
250p 
140p 
120p 
140p' 
1200 

750P 
274 
225p 
200p 

100p 

175p 
300p 
320p 
2259 

120P 
250p 

320p 
50p 

15Op 
46p 

1 Op 
50p 

320p 
32013 
100p 
350p 
400p 

6675p 
400p 

94 
225p 
1359 
400p 
200p 
8001a 

TRANSISTORS 
AC126 25p 
AC127/8 -.200 
AC176 25p 
AC187/8 250 
AF116 500 
AD149 70p 
AD161/2 46.0 
AU107 2000 
BC107/8 110 
BC109 llp 
BC117 200 
8C147/8 Sp 
BC149 100 
BC157/8 lip 
BC159 110 
BC169C 12p 
BC172 12p 
BC177/8 17p 
BC179 tap 
8C182/3 10p 
8C164 itp 
BC187 30p 
BC212/3 hip 
80214 12p 
BC237 15p 
BC327 tsp 
BC337 16p 

.BC338 16p 
80461 36p 
SC477/8 300 
80516/7 SOp 
BC5478 l6p 
BC548C 9p 
BC549C 18p 

- BC5578 160 
BC559C .18p 
8CY70 18p 
BCY71/2 22p 
80131/2 500 
80135/6 540 
BD139 58p 
BD140 600 
80189 SOp 
80232 950 
BD233 75p 
80235 85p 
BD241 70p 
BD242 70p 
8DY56 

2 BF200 
812448 35p 
812568 700 
.8F257/8 32p 

8E259 380 
B FR39 250 
BFR40 25p 
13E941 24 
BFR79 24 
BFR80 255pp 

8E1381 26p 
BFX29 30p 
BFX30 34p 
BFX84/5 40p 
13F/036 /7 30p 
BFX88 30p 
BFW10 90p 
BFY50 30p 
13E1(51/2 30p 
BFY90 90p 
138339 45p 
BSX19/20 20, 
BU104 224 
BU105 190p 
80108 250p. 
8U109 22Sp 
B U205 200p 
BU208 200p 
BU406 1454 
E300 501, 
5308 50p 
E310 50p 
MJ2501 226p 
MJ2955 800 
MJ3001 225p 
MJE340 70p 
MJE2955 100p 
MJE3055 70p 
MPF102 
MPF103/4 40p 
MPF105/6 40p 
MP56531 50p 
MPS6534 50p 
MPSA06 30p 
MPSA12 500 
MPSA13 500 
MPSA20 50p 
MPSA42 50p 
MPSA43 514 
MPS/156 32p 
MPSA70 
MPSUO6 63p 
MPSUO7 90p 
MPSU45 90p 
MPSU65 78p 
0C28 1309 
0035 130p 
T1P29A 40p 
TIP29C 55p 

TIP30A 484 
TIP30C 
TIP31A Sap 
TIP31C 62p 
TIP32A Bap 
TIP32C 82p 
TIP33A - 90p 
TIP33C. 114p 
TIP344 115p 
TIP34C 160p 
TIP35A 224 
TIP35C 290p 
TIP364 270p 
TIP36C 344 
7IP41A 65p 
TIP41C ' 78p 
TIP42A 74 
TIP42C 82p 
TIP54 160p 
TIP120 720p 
TIP122 130p 
71P 142 1809 
TIP147 184. 
TIP2955 78p 
TIP4055 70p 
TI543 34p 
TIS93 30p 
ZTX108 12p 
ZTX300 13p 
ZTX500 15p 
ZTX502 18p 
ZTX504 30p 
2N696 35p 
25697 25p 
25698 45p 
2N7064 . 20p 
2N918 45p 
2N930 18p 
2141131/2 20p 
2N1613 25p 
291711 25p 
252102 709 
252160 350p 
2522194 30p 
2522224 30p 
2523694 24 
252484 30p 
252646 45p 
2N2904/5 30p 
2529064 30p 
2529074 301, 
252926 Sp 
253053 3013 
253054 650 
2N3055 48p 

253442 140p 
2N3553 2409 
253565 30p 
ZN3584 250p 
253643/4 48p 
253702/3 1213 
253704/5 1213 
253706/7 /413 

2N3708/9 14 
253773 300p 
253819 2513 
253820 5Op 
253823 70p 
253866 9e 
253902 700p 
253903/4 18p 
2N3805/6 2013 
2514036 70p 
254037 85p 
294058/9 lip 
254060 1213 
2N4061/2 le 
2N4123/4 27p 
2194125/6 27p 
2N4401/3 27p 
254427 90p 
2N4871 60p 
2N5087 27p 
255089 27p 
255172 27p 
255179 90p 
255191 90p 
2N5194 Sop 
2N5245 40p 
255296 55p 
255401 50p 
255457/8 409 
2195459 40p 
255460 BOp 
2N5485 44p 
2N5875 250p 
256027 6 256107 65p 
2N6247 190p 
2N6254 130p 
2N6290 ß5p 
256292 65p 
2SC1172 150p 
35128 120p 
35140 1009 
3N141 1109 
3N201 1101, 
314204 í00p 
40290 250p 
40361/2 759 

40364 120p 
40408 70p 
40409 859 
40410 85p 
40411 300p 
40594 97p 
40595 1059 
40673 759 
40841 
40771/2 SOp 

10Á.400V 200p 
25A 400V 4000 

ZENERS 
2.7V -33V 
400mW 
1W 16p 

DIODES 
BY127 12p 
BYX36-300 20p 
0447 
0481 15p 
0485 15p 
0490 SP 
0491 9p 
0495 9p 
04200" 

0p 04202 10p 
15914 
114916 7p 
154148 4, 
1194001/2 Sp 
154003/4 6p 
154005 14 
154006/7 7p 
1N5401/3 144 
1N5404/7 19p 
10920 9p 

HEAT SINKS - 

For70220 Volt- 
age 

22p 
For TO5 12p 

TRIALS 
PLASTIC 
3A 400V 
3A 500V 
54400V 
6A 500V 
84400V 
841 500V 
12A 400V 
12A 500v 
16A 400V 
16A 500V 
728000 

60p 
64 
70p 

75p 

85p 
104 
110p 

1309 

BRIDGE 
RECTIFIERS 
14 50V 
14 100V 
14 400V 
14 600V 
2A 50V 
2A 100V 
2A 400V 
3A 200V 
3A 600V 
4A 100v 
4A 400V 
6A 50V 
6A 100V 
6A 400V 

typ 

25p 
30p 
30p 
35p 
45p 
6600p 

p 
950 

100p 

100p 
120p 

THYRISTORS 
14 501.4 

14 400V 859 
3A 400V 
84 600V 140p 
12A 400V 150p 
16A 100V 1601, 
16A 4009 180p 
16A 600V 220p 
87106 1109 
C106D 
MCR101 3e 
11044 35p 
2N3525 1209 
294444 140p 
2N5060 34p 
295064 409 

LOUD- 
SPEAKERS 
Size 
2'h" 648 
21/2" 8R 70p 
2" 8R 90p 
11/2' 813 80p 

VOLTAGE 7IEGULATO 
Fixed Plonk TO -220 
14 +5e 
5V 7805 Bop 

12V 7812 60p 
15V 7815 
18V 7818 60p 
24V 7824 60p 

100m4 
5V 

12V 
15V 

TO -92 
78105 30p 
78112 3e 
78115 30p 

OTHER REGULATORS 
LM309K 135p 
LM317' 200p 
1M323K 5509 
IM723 37p 

RS 

78HGKC 
78H05KC 
78MGT2C 
78605 
79B1GKC 

_ve 
7905 
7912 
7915 
7918 
7924 

709 
70p 
70p 
711p 

79L05 70p 
79112 70p 
79115 70p 

600p 
600p 
135p 
900p 
7009 

OPTO -ELECTRONICS 
255777 - 

OCP71 130p 
ORP12 90p 
OPTO -ISOLATORS 
11074 1309 
MCT26 100p 
MCS2400 190p 
LEDS 
0.125" 
11132 75p 
111209 Red 13p 
T11211 Gr ' 209 
711212 Ye 25p 
TIL216 Red 14 
DISPLAYS 
3015F 
01704 
01707 Red 

707 Gr 
.01747 Red 

747 Gr 
FND357 
FND500 
FND507 
MAN3640 
MAN4640 

200p 
i 
11450p 

225p 
225p 
1 

1209 
1200 
174 
209p 

013160 
ORP61 
11178 

T11111 
TIL112 
TIL116 

90p 
711p 

90P 
90p 

02" 
T11220 Red 16p 
711222 Gr 18p 
711228 Red 22p 
Rectangular 
LEDs (R, G, Y) 309 

5865881 
71131 1 

111312/3 
111321.2 
TIL330 
7750 60 
DRIVERS 
9638 
9370 
UON6118 
ÚD96194 

570p 

601411Áp 

1 

1403 
200p 

200p 
2 
320p 
320p 

MEMORIES 
2102-21 120p 
21078 
2111-2 224 
2112-2 300p 
2114 400p 
21142E 
4027 3759 
4044 900p 
4116 
5101 510p 
6810 350p 
745201 350p 
82516 3259 
ROM/PROM. 
71301 700p 
745188 225p 
745287 350p 
745387 350p 
745470 650p 
745471 850p 
74S571 6509 
825137 750p 
93427 
93436 850p 
93446 650p 
93448 9009 

1600 1200p 
1802CE 650p 
2650A 2000p 
6502 1000p 
6800 
6802 12550p 
6809 25001, 
80804 550p 
8085A 1400p 
1558060 1000p' 
Z80 1100p 
2804 12509 
EPROMS _ 

1702A 500p 
2708 
2716 (+5V) g 
SUPPORT DEVICES 
3242 800p 
3245 400p 
6532 1000p 
6820 500p 
6821 
6845 2500p 
6850 500p 
8205 320p 
8212 225p 
8216 225p 
8224 
8228 5251, 
8251 700p 
8253 1200p 
8255 550p 
8257 1100p 
8259 1400p 
2801110 650p 
Z8041110 800p 
Z80CTC 650p 
MC14411 1100p 
MC1'4412 1700p 

UART 
AY -3-1015P 
AY -5-1013P 
IM6402 
TMS6011NC 

500p 

500p 
400p 

CHARACTER 
GENERATORS 
3257ADC 9909 
MCM6576 10009 
RO -3-2513 U.C. 8009 
RO -3-2513 L.C. 700p 
SN74S262AN 9003 

KEYBOARD 
ENCODER 
AV -5-2376 900p 

LOW PROFILE OIL SOCKETS BY TEXAS 

8 pin 1Op 
14 pin 11p 
16 pin 14 

18 pin 20p 
20 pin 22p 
22 pin 25p 

24 pin 280 
28 pm 32p 
40 pin 40p 

WIRE WRAP SOCKETS BY TEXAS 
8 pin 30p 18 pin . 70p 

14 pin 40p 20 9n 75p 
16 pin 55p 22 pin 80p 

24 pin 90p 
28 pm 1109 
40 9n 140p 

TRANSFORMERS 
(prim 220/240V) 
6-0-6 100m4 
9-0-9 75m 92p Á 
0-120 12500m4 2809 
0-25V (5VA) 250p 
9-0-9 14 2709' 
12V 2A 350p' 
0-12-15 
20-24-30 14 
15-0-151A 29559' 
(Please add 50p p&p charge 
to all marked 'above our nor- 
mal p&p charge). 

SUBMINIATURE 
SWITCHES 
Toggle 
$PST 
SPOT 65p 
DPDT 70p 
DPDT (centre off) 85p 
Push to make 15p 
break 25p 
Push latching SPCO 

SLIDE DPDT " 18p 

ROCKER SPST 2e 
WAFER 
1P/12W 45, 
3P/4W 45p ' 

4P/3W 45p- 
2P/6W 45p 

ANTEX SOLDERING 
IRONS 
C -15W 
CX-17W 
CON -15W 
X25 
SPARE BITS 
C/CX/CCN 46p 
X25 50p 
SPARE ELEMENTS 
0/00/025 180p 
CCN 200p 
ADCOLA IRONS 
K1000 55Op 
K2000 5504 

420p 
420p 
420pr 

RESISTORS High 
Stab 5% E12 
Carbon Film 

''/aW 10R -1M 713/5pcs 
one value 

'hW 10R -10M 5p/3pcs 
one value 

Miniature Presets 
Hor/Vert 100R -1M 14 
Carbon Track Pots 

5K-1 M Log or Lin 
Single 309 
Sigle with Switch 60p 
Dual 72p 

SLIDER POTS Gomm Track 
LIN 5K, 10K, 50K, 100K 

6 
LOG 10K 60p 

CRYSTALS 
I OOKHe 300p 
1MHz 370p 
1.008MHz 3709 
3.276/3MHz 350p 
3.579545MHz 20011 
4MHz 350p 
8.867237MHz 400p 
10.7MHz 350p 
18MHz 300p 
26.690MHz 2109 
27.145MHz 210p 

VEROBOARDS 
DIP Breadboard 
4.15x6.15 270p 
(Suitable for 20 x 14 pin or 
16 x 16 pin DIL ICs) DIP 
Breadboard as above with tracks 
for 31 way connector 340p 
VII Boards for ICs 105p 
(No track tuning) 

CONNECTOR PLUGS 
31 way Plug 
31 way Socket 
S-100 Busboard 

110p 
1109 

£12 

EDGEBOARD CONNECTORS 0.156" PITCH 
2x10way S5p 2x22way 135p 
2 x 15 way 100p 2 x 25 way 160p 
2 x18 way 120p 

COUNTERS 
740925 
740928 
ICM72168 
ICM721 7A 
ZN1040E 

475p 
6009 

£20 
850p 
700p 

TTL & ECL 
MC4024 
MC4044 
10116 
10231 

325p 
325p 

70p 1 

350p 

SPECIAL OFFERS (subject to stocks) 
555 
741 
2114L-3 
2708 
2708 (650 ns) 
2716 (plus 5V only) 
4116 (200 ns) 

£18/100 7805 
£16/100 7812 

£4.50 7905 
£6.75 7912 
£4.00 2114L450ns 

£16.00 P&P + VAT Extra 
£36/8 

£5/10 
£5/10 
£6/10 
£6/10 
£28/8 

VAT RATE: Please add VAT at 
15% on total order value 
Access and Barclaycard accepted 
Please send SAE for list 

BREADBOARDS 
EXP350 3.6" x 2.1" 
(Up to 3 x 14 pin ICs) 
EXP650 3.6" x 2.4" 
(Up to 1 x 40 pin IC) 
EXP300 6" x 2.1" 
(Uto 6 x 14 pin ICs) 
EXP600 6" x 2.4" 
(Up to 1 x 40 pin DCs) 

IC TEST CLIPS 

14 pin £2.60 
16. pm £2.75 

PROTOBOARD (R) SOLOERLESS BREAD. 
£3.15 BOARDS 

Socket Strips- Bus Stops /eindong Posts mounted 
£3.60 on sturdy base plate. 

Fß6 6 x 14 DIL ICs 
£5.75 P5100 10 x 14 DIL ICs 

P13102 12 x 14 DIL ICs 
£6.30 P13103 24 x 14 DIL ICs 

P6104 32 x 14 DIL ICs £45.95 
(The above boa ds are suitable for all DIL ICs.) 

>4 w 
4O pin 

16 KEY KEYPAD £4.00 
(Reed Switcnes) 
UHF Modulators £3.75 
Reed Switches (1 2VA) £0.25 

E9.20 LOGIC PROBE £18.00 
E11.80 MULTIMETERS 
£22.95 SUPERTESTER 6805 £33.00 
£34.45 MICROTEST 80R £17.00 

TMK500 £22.00 
Pocket multimeter £4.75 

COMPUTER KITS 
MEMORY MAPPED VDU INTERFACE KIT 

£45.00 
SERIAL I/P VDU INTERFACE KIT £56.00 
ELF II MICROCOMPUTER KIT £79.95 
61111 WIRED AND TESTED E99.95 
GIANT MONITOR BOARD KIT FOR ELF II £35.00 
4K STATIC RAM BOARD FOR ELF II E69.44 
ASCII KEYBOARD KIT £50.58 
(Please add 75p p&p to all above lems). 

£4.90 We carry a large stock of -74 and 74LS TTLs. CMOS, Linears, Memories, etc. and can normally offer 
£7.90 ex -stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers. 

Please add'30p p&p & VAT 

Government, Colleges, etc Orders accepted 

CALLERS WELCOME seiuide, 1030430 

TECHNOMATIC LTD. 
17 BURNLEY ROAD, LONDON NW10 
(2 minutes Uóllfs 9111 tube station) (ample street parking) 
Tel: 01452 1500 - Telex: 92 800 
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AUDIO AND 

EQUIPMENT 
- . 

RETAIL 

EXPORT 
ALL PRICES 
INCLUDE VAT 

CENTRE 
Telephone your order with Access and Barclaycards 

or send cheque with order. 
n 

Q 9T.s1 V -....:T ` LONDON'S TEST GEAR CENTRE 
OPEN 6 DAYS A WEEK 9 am -6 pm 

SCOPES -(UK P/P £2.50 ea.) *TRIO SCOPES NOW AVAILABLE 
HAMEG 
HM 307-3 10MHz ongle beam with Component Tester ... 170.00 
HM 312-8 20MHz dual trace 287.50 
HM 4124 20MHz sweep delay dual trace 402.50 
Super 10 10MHz dual trace 239.00 
SINCLAIR 10MHz Miniscope. P/S 4.00, Nicads 7.95, Case 8.80 

152.50 
PROBES o1 /x1012.95, x1010.50, el 8.50, x10016.95. 

FREQUENCY 
COUNTERS 

OPTO 7010 9 digit, 600MHz 
Portable. 0.1 HZ Resolution 
with N,CADS . 139.95 
MAX 50 50MHz 6 digit 
pocket counter . 61.00 
MAX 100 100MHz 8 diga 

DIGITAL MULTIMETERS 
DM235 Sinclair portable 31/2 digit LED 56.50 
PDM35 Sinclair Pock t 31/2 digit LED 36.50 
DM350 Sinclair 31/2 Agit l 78.50 

g with 10 amp range DM450 Sinclair 
15.95. 

digit 107.96 
Cases 8.80) (30 Probes rtaP/ dig00. DM D. Re 

Resolution M1200 Bench Portable 3'/z digit LED. Resolution INA/0.1 m5/ 
O.Olohm 67.50 
LMM1O0 Lascar 31/2 digit 2A LCD Bench 0.1% 86.85 
LM2001 Lascar 31/2 digit 2A LCD Hand 0.1% 51.70 
LM200 Lascar 31/2 digit 2A LCD Economy 0.5% 43.40 

MAXpo 55050 

550rt 88.75 M50MHz 6 digit 
pocket counter 106.00 
500 MHZ Prescaler for 
max 50 or max 100 . 40.00 ' 

PFM200 Sinclair 200MHz 
Pocket Counter 8 digit 54.50 
OPTIONAL P/S 4.00. Con - Con - 
nector Pack. PFM200 £9i95 
c7216R. 10MHz. 8 Digit 
Panel Mounting ... 55.60 
c7216RP. 1 50MHz version 

68.25 

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC 
Multi -Range Instruments featuring AC/ DC volts, DC current. Resistance Ranges (TM3 AC volts only), some 

with AC current, etc.+ 
TM/1 incredible 120 Range Electronic Multi -meter* 172.50 
TM3B AC Micro voltmeter 3MHz >4 Megohm (large scale) .. 166.75 
TM3A AC Micro voltmeter 3MHz >4 Megohm 149.50 
3601R 100k/voltar 23 Range (plus transistor checker). Large scale 34.95 
7080 20k/volt 26.Rango. Large scale 26.95 
7081 50k/volt 36 Range Multi -meter, range doubler 19.95 
NH55 2kv 10 Range Multi -meter 6.95 
NH5620k/volt 22 Range Popular Multi -meter 10.95 
LT1011k/volt 12 Range Pocket Multi -meter 595 
YN36OTR 20k/volt 19 Range Multi -meter plus transistor check 13.95 
AT2O550k/volt 21 Range Multi -meter 24.95 
AT12k/volt 12 Range Multi -meter Deluxe 7.95 
TMK500 30/volt 23 Range Multi -meter, with case 22.95 
AT1020 20/volt 19 Range Multi -meter with transistor tester Deluxe 16.95 
AT2050 50k/volt 18 Range Deluxe Plus transistor checker 28.50 
AT210100k/voltai 21 Rdr)ge Multi -meter Deluxe 29.95 

AVO 8s and a large range of replacement tests leads in stock 

GENERAL EQUIPMENT 
SE250 Signal Injector 4.95 
TE7 Signal Tracer AF/RF 9.95 
SWR50SWR/Power Meter 13.95 
DRS10 36 Value Resis. Box 3 95 
RP1240/ 24v 0/1 amp P/S Stabilised 42.00 
RP324 3 amp version 54,00 ` 

RP230N0/30v 0/1 amp. P/S Twin 
Meters 85.00 

TR1000 Transistor checker in/out circuit 11.9e 
MOD63 Signal injector 8.65 
C3022 Transistor/ Diode Checker 19.95 
3101 Clamp Meter 0/1 K ohm. 0/150 / 

300/600 AC volts 0/300 amp 32.95 
SWR40/9 SWR & FS Meter 10.50 
SWR70 SWR Meter 10.95 
MS3192)000 Watt Audio Watt Meter 13.95 
'500V Megohmeter 500 Megohms 51.00 
'21/2 Amp Variable transformer 21.95 

GENERATORS 
TG152 Sestet 3Hz 300kHz 5 Ranges 
TG152D 92.00 
TG152Dm (with meter) 113.85 
TG200 Series RC Oscillators Sine/ Square output_ 
1Hz-1MHz 12 Ranges 
TG200D 124.20 
TG200Dm (with meter) 149.50 
TG2000mp (meter & free control) 165.25 
4001 Digital Pulse Generator 0.5Hz-5MHz 

105.00 
2001 Function Generator-Sine/Square/ 
Triangle/TTC 86.00 
SG2030 (RF) 6 bands 250KHz-300MHz 49.95 
6052 PAL VHF/UHF Colour Bar Generator 

250.00 
AG761 (Audio) sine 19Hz-220Hz square 19Hz- 
100KHz 61.00 
ARF300 )RF -Audio) 18Hz-200M Hz .7g,5p 

PROTO BOARD IN STOCK 
KITS PR 69.20, PR 100 11.80. 
SEPARATES EXP300 5.95, EXP600 
6.50, EXP350 3.45, EXP650 3.95 

DRILLS AND DRILL KITS 
9 to 12 volt Operated. %" max. 
SMALL DRILL with collets 6 85ME 

SMALL DRILL 2 3 collets 3 95 
MEDIUM DRILL L 

with 20drr/t/ois 
..16.95 

MEDIUM DRILL with drills/tools 16.95 
MAINS Eliminators 8 95 
VARIABLE Speed 13.95 
12 volt %I" Heavy Duty Drill .... 12.50 
MAINS DRILL with tool set 19.95 

LOGIC PROBES AND MONITORS 
LT2000 Economy Probe. 10MHz 8 95 Y 

LM1 Monitor Hzit powered 33.00 
LP1 P7 Probe 10MHz 35.50 
LP21.5MHz 20.50 
16 Pin IC test clip 1 95 

PIEZO HORN 
TWEETERS / Up to 100 watts each. No x -over 

-i1-- , read. Only 4.95 each. il Flared Homs 6.50 
Midrange Flared Horns 9.50 

(UK Post Free) 

TV SOUND 
High quality TV sound from your Hi-Fi. 
Simply plug into aerial socket of your FM 
tuner. 6.50 (UK P&P 50p) 
As reviewed by 'Popular Hi-Fi', July '79 

-lI NEW BULK PURCHASE 
GEC 19+19 ? watt Tuner/Amplifier.---: 

MW/LW/SW/Stereo FN. Supplied 
ash,» sam to monist mils. 

£21.95 P&P E1.58 

.. 
.ie e 

TM11 
CALLFO IN 

FOR YOURSELF 

TMK500 

AND SEE 

IN STOCK NOW 
Large range of 

speakers and kits, 
public address 

equipment, 
microphones, mixers, 

security systems, 

mea iPmé :see 
catalogue 

fl'Eli 

a.. 

TM3 

PRICES 

AUDIO 
301 

01-724 

CORRECT 

EDGWARE 
3564. 

AT 1 /5/80 

ELECTRONICS 
RD., 
OPEN 

LONDON 
9-6, 

W2 
MON 

1 BN 
-SAT. 

empanGUE 

ADOR's's',&E 
vELDPE 

Fogs,.jgGOPY/NO`N 
ALSO AT 248 TOTTENHAM COURT ROAD, W.1. 

ELECT Rö A 
SUPPLIERS OF COMPONENTS THAT COUNT 

SIEMENS 
SEMI -CONDUCTOR 

CAPACITORS 
FERRITES 

ISKRA 
RESISTORS 

NASCOM 
MICRO COMPUTERS 

AND 
ANCILLARIES 

RADIOHM 
POTENTIOMETERS 

OPTO -ELECTRONICS 

VERO 
BOARDS 
CASES & 

KITS 

BREADBOARDS 

SOLDER TOOLS 

SWITCHES CATALOGUE 10 

OUR MINI -SELECTION POINTS THE WAY! 
EXAMPLE ONE - SOLDERING IRONS 

Aryx 50 £12.08 net Antex x 25 
Isotip £25.90 net Desolder tool SR3A 
Antex C £4.83 net 500 gm reel solder 

EXAMPLE TWO - PRINTED CIRCUIT MATERIALS 
PCB's 300 x 150 mm 
SRBP S/S £1.38 D/S £1.73 
F/Glass S/S £1.96 D/S £2.13 
Positive resist 75cc £1.67 
Ferric Chloride 500 g £3.45 

EXAMPLE THREE - SWITCHES 
Chrome toggle 
Std. SPOT 05p 
Min. SPDT 66p 

DPDT 89p 
DPDT 92p 

Etch Resist Pen 
Breadboards 
Bimboard 1269.23 
Eurobreadboard 
T-DeC 

£4.83 net 
£7.48 net 
£6.61 net 

£1.14 

£6.56 net 
£5.18 

13A time switch adaptors 
Smiths TS100 £14.43 net 
Wavechange, Lenin, 1P12W, 2P6W, 
3P4W, 4P3W 46p each 

EXAMPLE FOUR - CAPACITORS BY SIEMENS 
Polyester 7.5mm PCM 
1, 1.5, 2.2, 3.3, 4.7pF, 10, 15, 22, 33, 424F 8p each, .1p 12p, .15p 15p, .22p 18p, 
33p 21p, .47p 27p, .68p 34p, l Omm PCM 1p 37p. 
Electrolytic, axial, íp FN) 
1/40 24p, 1/100 15p, 2.2/25 24p, 2.2/63 15p, 4.7/16 24p, 4.7/40 15p, 10.'25 
15p, 10/40 14, 22/25 18p, 22/40 18p, 22/63 19p, 47/10 18p, 47/25 18p, 47 40 
16p, 47/63 20p, up to 1000/16V 36p, then 1000/25V 49p to 47/16 65p. 
Also full supporting ranges of other ceramic, plastic and electrolytic caps. 

EXAMPLE FIVE - POTENTIOMETERS BY RADIOHM 
Single gang lin or log 
Twin gang lin or log 
Mono slider tin or log 
Twin slider lin or log 

34p 
93p 
83p 

136p 

(Twin types stereo matched, 
Slider knobs 
Presets tin, horiz, or ver 

EXAMPLE SIX - RESISTORS 
-,aW 2.3p lW6p 

Wìrewound from 2lp 

AND AS FOR SEMI CONDUCTORS ... 

10p each. 
10p 

1N914 Bp 40673 99p MU481 £1.70 -'P4'A 69p 
1N4007 9p AC128 36p MJ491 £1.88 T`P41C 74p 
154148 5p AC176 67p MJ2955 97p T1P42A 69p 
1N5402 19p AD136 £4.25 MJE2955 £1.13 T'P42C 74p 
251599 £1.01 AD149 £1.01 MJE3055 £1.00 T1P2955 69p 
252369A 24p AD161 40p MPSA12 42p Ti R3055 69p 
253055 Sip AD162 52p MPSA63 44p148 S43C2 40p T4ti 

253702-11 11p AF127 0A47 '1 35 
254443 £1.78 AL102 £1,8443p 0A90 8p 2"x107.9 top p 
254444 £2.28 BA379 29p 0A91 8l) 2"x300 14p 
2N4991 '98p B8103 43p 0A202 16p 62Tx500 16p 
255457-9 
40HF40 
40361 
40362 
40636 

45p88104 
£2.25 80105 

49p C106D1 
49p E1110 

£1.69 E1210 

70p 
37p 
52p 
92p 
97p 

OC29 
0C36 
T28030D 
T1 P31A 
T1P32A 

£1.23 
£1.18 
£1.20 

52p 
52p 

This list is 
but e fraction 

of what we 
carry. 

INFORMATION - To show everything we supply would take about seven pages of closely 
packed type in this journal - the range is enormous including not only opto devices and very 
advanced sophisticated items, but all the everyday things you need as well down to nuts and 
washers) IT'S ALL IN CATALOGUE 10 - OUR 120 PAGE CATALOGUE FREE FOR THE 
ASKING. 

PRICES AND V.A.T. - All prices quoted here include V.A.T. for U.K. orders. Overseas 
buyers deduct 13% when ordering. 

POSTAGE - For orders up to £5.75 value (U.K.) please add 40p for p/p. If over, orders sent 
post free in U.K. Overseas orders sent at cost (Min. 40p). 

DISCOUNTS - 5% allowed on non -net items if order value exceeds £11.50. 10% if order 
value exceeds £29. Quantity discount prices on most components. 

ELECTROVALUE LTD. Dept. 55 St. Judea Road, Englefield Green, Egham, 
Surrey TM/20 OH8. Phone Egham 33603 Telex.264475. 
Northern Branch (Personal Shoppers only) 680 Burnage Lane, Burnage, Manchester M19 
1NA. Phone (061) 432 4945. 
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PROJECT 

FM MAINS 
DISTRIBUTOR 
A system for distributing a Hi-Fi or other audio signal to any number of 
remotely -located speakers, using the mains wiring as the communication link, 

This unusual project is designed to distribute an audio 
signal to any number of speakers that are remotely - 
located throughout a house or office building, using the 

mains wiring as the communication link. The system has an 
overall audio frequency response that extends to 20 kHz, with 
typically less than 0.5% total harmonic distortion and is de- 
signed to deliver a maximum of about 2 watts to each speaker. 
The system rejects all unwanted mains noise and has an overall 
audio sensitivity of about 10 mV for 2 watts output on each 
speaker. 

The system comprises a single transmitter unit and any 
required number of remotely -located receiver/amplifier units. 
The transmitter unit generates a 200 kHz carrier signal, which 
is frequency modulated by the audio input signal and which 
the transmitter superimposes on the neutral line of the 230 
volt AC mains wiring. At each receiver unit, this FM signal is 
picked up from the mains, is amplified, demodulated and the 
resulting audio signal is then fed to an external eight ohm 
speaker via a 2 watt power amplifier IC. 

The transmitter and each receiver unit is provided with its 
own volume control. Each receiver unit is also provided with 
an automatic mute facility, which disables its audio output 
when the transmitter is turned off. All units are mains pow- 
ered and simply plug into existing mains sockets via fused 
(1 amp) plugs, no other interconnections being required. All 
units incorporate a variety of safety features, but it is essential 
for correct operation that the mains sockets be wired in the 
correct polarity: each socket should thus be tested with a neon 
indicator or similar device before plugging a unit into place. 

The Mains -Line system can readily distribute an audio 
signal throughout an entire house or office building and has a 
variety of practical applications. In the home, it can be used to. 
transmit the output of a music centre or other audio source 
to all rooms in the building. Alternatively, the transmitter can 
be fitted with a microphone and pre -amp and used as a baby 
alarm, enabling the baby to be heard from any part of the 
house. 

In an office, the transmitter can be coupled to a mixer 
unit and used to distribute music signals and announcements 
throughout the entire building without the expense of having 
to fit additional wiring. 

Construction:The Transmitter 
The entire transmitter unit, including the power trans- 

fortner, is assembled on a single PCB. Construction should 
present few problems if the usual precautions are taken to 
ensure that all semiconductor devices and electrolytics are 
fitted in the correct polarity. 

When construction is complete, set the core of L2 and the 
slider of RV1 to mid position. If you have a `scope, give the 

unit a functional check by checking that a signal of a few 
hundred mV at about 200 kHz is present across the output 
terminals of T2: set the frequency to precisely 200 kHz via 
RV1 and trim the core of T2 for maximum output. 

You can, if you wish, case the complete unit; our own 
prototype is uncased, as it is intended to be built into an 
existing audio amplifier system. 

Construction: The Receiver 
Most of the receiver unit (except T1, RV2, SW1 and 

LED 1) is wired up on a single PCB. Construction should 
present few problems if the overlay is followed with care. 
When construction is complete, fit the PCB and remaining 
components into a suitable case and complete the inter- 
connections to T1, RV2, SW1 and LED 1, as indicated on the 
overlay and the circuit diagram. 

When construction is complete, set the core of T2 and the 
slider of RV1 to their mid position, connect the output of the 
unit to an eight ohm speaker and switch the unit on. With 
mute switch SW1 on, little noise should come from the spea- 
ker: with SW1 off, lots of 'white' noise should come from the 
speaker, indicating that the system is functional. If you have a 

'scope, monitor pins 4-5 of IC1 and adjust RV1 to obtain a 

frequency of about 400 kHz. 
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Fig.1. Circuit diagram of the Line Transmitter. 
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Fig.2. Circuit diagram of the Line Receiver. 
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PROJECT: Mains Music 

HOW IT WORKS 
The system is designed to transmit an audio signal to any num- 
ber of remotely -located receiver/speaker units, using the mains 
wiring as the communication link. The transmitter produces a 
low-level 200 kHz carrier signal, frequency modulated by the 
audio signal, which it superimposes on the neutral line of the 
mains wiring. At each receiver unit, the carrier signal is picked 
up from the mains, amplified, demodulated and the resulting 
audio signal is passed on to a speaker via a 2 watt audio amplifier 
IC. The use of an FM link ensures a good audio response and 
excellent noise rejection. 

System operation relies on the fact that the mains wiring is 
highly inductive and acts as a fairly high impedance to a 200 kHz 
signal. At this frequency, the wiring can be regarded as an induc- 
tive potential divider, with the power sub -station at its 'low' end. 
This 'divider' normally produces relatively little signal attenua- 
tion between power points that are separated by scores or hun- 
dreds of metres of wiring and can be used as an excellent built-in 
'data link' in any home. 

The Transmitter 
IC2 is a voltage -controlled oscillator, or VCO. Its operating 

frequency is determined by the values of RV1-R4 and C8 and 
by the voltage on pin 5. With the component values shown, the 
VCO operates at a centre frequency of 200 kHz and produces a 
square wave output at pin 3. This output is used to drive com- 
mon emitter amplifier Q1, which uses a standard IF transformer 
(T2) as its collector load; the centre frequency of T2 is shifted 
to 200 kHz by C3 and its 'Q' is reduced to a fairly low value 
(to give a broad -band response) by R2. The output signal on T2 
secondary (pins 4 and 5) has an amplitude of a few hundred mV 
rms. 

Audio input signals to the unit are fed to volume control 
RV2 via C11 and then subjected to about 20 dB of amplification 
via Q2. The output of Q2 is used to frequency modulate the 
VCO via C9 and pin 5. Consequently, the output of T2 is a 200 
kHz 'carrier' signal frequency modulated by the audio signal. 
This output is coupled into the neutral line of the mains wiring 
via low -value capacitor C2 and current -limiting 'fuse' LP1. Note 
that one side of T2 output is wired to the Earth line of the 
mains, thereby ensuring that standing DC potentials of only a 
few volts exist between the primary and secondary windings of 
the transformer. C2 and LP1 ensure that the system will not be 
damaged if the output signal is accidentally fed to the live, rather 
than the neutral, side of the mains. 

Q2 and IC2 are powered from a stabilised supply via IC1, a 
12 volt regulator. 

The Receiver 
The 200 kHz frequency -modulated mains signal is picked 

up on the input of T2 via C2 and current -limiting 'fuse' LP1; 
D3 and D4 are used to limit the T2 signal amplitudes to a few 
hundred millivolts. T2 is tuned to 200 kHz via C3 and has its 'Q' 
reduced to a fairly low value via R4, to give a broad -band res- 
ponse. The isolated output signal of T2 is fed to the base of 
common emitter amplifier Q1 via current -limiting resistor R5. 

The base of Q1 is biased to 4V5 via the R2 -R3 divider 
network. Ql is overdriven by the input signal and has its output 
clipped at about 6 volts peak -to -peak. The output of Q1 is fed to 
the pin 3 input terminal of IC1 via R8-C6--R9. IC1 is a phase 
locked loop and is used to demodulate the 200 kHz FM carrier 
signal. This IC contains a reference oscillator, which is set to the 
same centre frequency as the carrier via RV1-R13 and C11. The 
demodulated audio signal appears at pin 7 of ICI. C12-R14- 
C13-R15 -C14 are used to filter out any vestiges of the carrier 
and the resulting 'clean' audio signal is passed on to volume con- 
trol RV2 via C15. The output of the volume control is fed to 
2 -watt audio amplifier IC3 and is then passed on to an external 
eight ohm speaker via C17. Most of the circuit (other than IC3) 
is powered from a stabilised supply via IC2, a 12 volt regulator. 

The receiver unit is provided with an automatic 'mute' 
facility, which kills the audio output in the absence of a carrier 
signal, via Q2 and its associated network. Q2 is wired across the 
input to the volume control and kills the audio signal when 
biased on. Q2 is biased from two independent sources. It is 
positively biased (biased on) via R11 and the R2-R3 potential 
divider and can also be negatively biased (biased off) from the 
output of Q1 via the C7-D5-D6-C8-R12 rectifier network. 
The values of R11 and R12 are chosen so that the negative bias 
is predominant and Q2 is turned off in the presence of a carrier 
signal that has sufficient strngth to produce a peak -to -peak 
signal in excess of about 1V5 at Q1 collector. In the absence of 
a suitable carrier signal the negative bias falls to a negligible 
value and Q2 is turned on via R11. 

The automatic mute circuit can be disabled by closing SW1, 
in which case the phase -locked loop tries to lock on to noise 
signals in the absence of a carrier and consequently produces 
very high noise levels at the output of IC3. 

BUYLINES 
The Denco IF transformer used in this project is available from 
Watford Electronics. The other components should be readily 
obtainable. 

Setting Up The System 
Access to a 'scope is needed when initially setting up the 

system, as follows. 
Switch on both units and apply a suitable audio (music) 

signal to the input of the transmitter. Turn the transmitter 
volume control to zero, use the 'scope to monitor pin 2 of T2 
in the receiver and adjust T2 core for maximum signal. Next, 
monitor pins 4-5 of IC1 in the receiver and set RV1 to the 
mid position at which locking to the 200 kHz carrier occurs. 
Finally, set the receiver volume control to mid value and 
adjust the transmitter volume control so that the music signal 
is heard at the receiver without apparent clipping. The system 
is then complete and ready for use throughout the house or 
office. 

Right:a fully assembled line receiver PCB. Note the polarity of the ICs 
and polarised components. 
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PROJECT: Mains music 
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Fig.3. Component overlay for the transmitter board. 

BULB 

Fig.4. Component overlay of the receiver. 

PARTS LIST 

RV2 
VOLUME 

11-C-1Ttrig 

TRANSMITTER R4 3k3 
Resistors All %W, 5% R5 1k0 
R1 470R R6 560R 
R2 2k2 R7 390R 
R3,4,7 4k7 R8 3k9 
R5 22k R9,10 680R 
R6 150k R11. 220k 
R8 470k. R12 47k 
R9 18k R13 2k2 
R10 270R R14 15k 
R11 1k8 R15 10k 

Potentiometers 
RV1 
RV2 

4k7 min horiz preset 
10k log 

Potentiometers 
RV1 
RV2 

10k min horiz preset 
220k 

Capacitors Capacitors 
Cl 1000u 25V PCB electrolytic Cl 1000u 25V electrolytic 
C2 10n 1000V disc ceramic C2 10n 250V AC ceramic 
C3 1n0 polyester C3 1n0 polystyrene 
C4 330n polycarbonate C4 2u2 tantalum 
C5 10n polyester C5 150n polycarbonate 
C6,9 10u 16V tantalum C6 2n2 ceramic 
C7 1n0 ceramic C7 10n polyester 
C8 220p polystyrene C8 68n polycarbonate 
C10 2u2 16V electrolytic C9 1n0 ceramic 
C11 10u 16V electrolytic C10 10u tantalum 

C11,14 220p polystyrene 
Semiconductors C12 2n2 polystyrene 
IC1 78L12 C13 330p polystyrene 
IC2 LM566CN C15 220n polycarbonate 
D1,2 1N4001 C16 100u 25V electrolytic 
D3 1N4148 C17 470u electrolytic 
Q1 BFY50 
Q2 BC109 Semiconductors 
LED 1 0.2" red LED IC1 LM565CN 

IC2 LM78L12CZ 
Miscellaneous IC3 LM380N 
Ti 12-0-12 6VA transformer, T2 Denco IFT 14, 12V 100 mA Q1,2 BC109 
bulb. D1,2 1N4001 

D3,4,5,6 1N4148 
RECEIVER LED 1 any LED 

Resistors All 1/W, 5% 
R1 1 k8 Miscellaneous 

R2 1k2 12-0-12 transformer 6VA, 12V 100 mA bulb, T2 is Denco IFT 

R3 820R 14, 8 ohm loudspeaker. 

ETI 
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THREE FOR FRE 
FROM CS 

EXPERIMENTOR BREADBOARDS 
No soldering modular breadboards, simply plug 
components in and out of letter number identified 
'ickel-silver contact holes. Start small and simply 
rap lock boards together to build a breadboard of 
any size. - - 

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 £1.60 The ideal breadboard 
for 1 chip circuits Accepts 8, 14, 16 and 
up to 22 pin ICs. Has 130 contact points 
including two 10 point bus -bars. 

EXP 350 £3.15 Specially designed 
for working with up to 40 pin ICs 
perfect for 3 Et 14 pin ICs 
Has 270 contJct points Including 
two 20 point bus bars 

EXP 300 £5.75 T he 
most widely bought 
bread -board in the UK 
With 550 contact 
points, two 40 point 

,.... .,... 
_...__.... ,,, 

4 

.:::...,: ...:.............;..: A 

bus bars, the EXP 300 will accept any size IC and up 
to 6 > 14 pin DIPS Use this breadboard with 
adventures in microelectronics, 

EXP 600£6.30Most ..... ....... 
MICROPROCESSOR 
projects in magazines 
and educational books :r:,x.;::.::::--- 
are built on theEXP 600. 4 

EXP 650 £3.60 Has 6"centre 
spacing sois perfect for 
MICROPROCESSOR applications f 

EXP 4B £2.30 Four 
more bus bars in 

"snap on" unit. ti: .... ..,.. ere, ,...-..... 

The above prices are exclusive of PUP and 15% VAT 

n. 

THE CSC 24 HOUR SERVICE 
TELEPHONE (0799) 21682 

With your Access, American Express, 
Barclaycard number and your 

order will be in the post immediately 

CONTINENTAL SPECIALTIES CORPORATION C 
CSC (UK) LTD. 
Dept 9EE2 Shire Hill Industrial Estate Units 1 and 2 
Saffron Walden, Essex CB11 3A0 
Tel: Saffron Walden (0799) 21682. Telex. 817477 

1 

P Ill B100 760 

£11.73 
E14.72 

Available from selected stockists 
ELECTRONICS BY NUMBERS 
RAIN ALARM 
You need never be caught out by the weather again. 
The rain alarm will emit a warning sound whenever 
there's rain or moisture in the atmosphere. The 
current drawn from the battery is negligable so it can 
be left switched on for up to a year! 

WOBBLY WIRE GAME 
All the fun of the fair, in your own home! Test your 
skill at building and playing this version of the popular 
game, where a 'wand' has to be moved from one end 
of a wire to the other, without the loop at the end of 
the wand ever touching the wire. 

HIGH QUALITY CONTINUITY 
TESTER 
An invaluable piece of test gear for testing and fault 
finding circuits and wiring. Pure continuity checks can 
be carried out without being affected by adjoining 
circuitry. 

Want to get started on building exciting projects but 
don't know how? Now using EXPERIMENTOR 
BREADBOARDS and following the instruction in our 
FREE "Electronics by Numbers" leaflets, ANYBODY 
can build electronic projects. 

Look at the diagram, select RI, plug it in to the letter 
numbered holes on the EXPERIMENTOR 
BREADBOARD, do the same with the other 
components, connect to battery and ANYBODY can 
build a perfect working project. 

Displa 

+v E O 
R'. 

e a 3 

T T T 
I 8¢ k5 1e3 le3/ '1 le le 

aaaa, o '.. vv 
rr 

't 

T 

YOU W LL NEED 
e.g. LED Bar Graph (a previous project) 
components EXP300 or EXP350 
D1 to D15 - Silicon Diodes 
R1 to R6 Resistors 
LED 1 to LED 6 Light emitting diodes 
For the full detailed instructions, including 
"Electronics by Numbers" circuit diagrams, simply 

bers 
NUm 

Nob 

orics bÁ, N° 
5, 

Electr 
cts 

No 
Prole 

take the coupon to your nearest CSC stockist or send 
direct to us and you will receive "THREE FREE 
PROJECTS FROM CSC". 

If you missed Free project No's 1, 2 and 3, please tick 
the appropriate box in the coupon. 

PROTO -BOARDS 
The ultimate in breadboards for the minimum of cost. 
Two easily assembled kits, 

PB6 Kit, 630 contacts, four 5 -way binding posts 
accepts up to six 14 -pin Dips. 

PROTO -BOARD e KIT £9.20 

PB 100 Kit complete with 760 contacts accepts up to 
ten 14 -pin Dips, with two binding posts and sturdy 
base. Large capacity with Kit economy. 

PROTO -BOARD 100 KIT £11.80 

r IT'S EASY W 
TO RECEIVE YOUR FREE CO 

I Just clip the coupon 
Give us your name and full postal address lin block 

'capitals). Enclose cheque, postal order or credit card 
number and expiry date, indicating in the appropriate 
box(es) the breadboard(s) you require. 

WITH C.S.C. 7 
PY OF PROJECTS 4, 5 and 6. 

The C.S.C. 24 hour, 5 day a week service. 
Telephone 0799 21682 and give us your Access, 
American Express or Barclaycard number and your 
order will be in the post immediatley 

NAME 

For immediate action 

EXPERIMEti7UR 
BREADBOARDS C ONiACi -- 

IC CAPACItv 
I4 PIN DIP 

LNIt PRICE INC 
P6P & lb', VAT 

Oty 
reg. 

EXP 325 130 I E 2.70 
EXP 350 170 :'s £ 4.48 

EXP 300 550 6 E 7.76 
EXP 600 £ 8.39 

EXP650 27n 

,se will 
ir6hn,n 

Ja s SRI 
B,sB,+, 

£5.00 

EXP 48 
Fou, 40 Po,, ,t 

Bus Bars £ 3.50 

ADDRESS 

I enclose cheque/P.O. for 
Debit my Barclaycard, Access, 
American Express card No 

Expiry date 

If you missed project No's 1, 2 and 3. 

H01.0 BOARDS Project 1: Two -Transistor Radio. Pro- 
ject 2: Fish'n'Clicks. Project 3: Led Bar PB6 630 n Graph tick box 
For Free catalogue tick box 

C.S.C.(UK)LTD. Dept 9EE2 Shire Hill Industrial Estate Units 1 and 2 Saffron Walden, Essex CB11 3AQ 

Mai 
Tel: Saffron Walden 10799121682. Telex: 817477 

BM M I NM N - - N 31111 EMI - e -- -- ' 

ETI JUNE 1980 19 



HIPAK SEMICONDUCTORS SEND YOUR ORDERS TO 
DEPT.ETI6, PO BOX 6, WARE, HERTS. 
VISIT OUR SHOP AT: 3 BALDOCK ST., WARE, HERTS. 
TEL: 0920 3182. TELEX: 817861 

AC126 
AC127 
AC128 
ACI 28K 
AC132 
AC134 
ACt37 
AC141 
AC141K 
ACI 42 
AC176 
AC176K 
AC178 
AC179 
AC180 
ACt80K 
AC181 
AC181K 
AC187 
AC187K 
AC188 
AC188K 
AD140 
ADt42 
AD143 
40149 
AD161 
AD162 
40161 
162MP 
AF124 
AF125 
AFI 26 
AF127 
AF139 
AF186 
AF239 
ALI 02 
AL103 
AU 104 
AU110 
AU113 
BCt07A 
BC107B 
BC107C 
BC108A 
BC108B 
BC108C 
BC109A 
BC109B 
BC109C 
BC147 

£0.21 8C148 
£0.21 BC149 
£0.18 8C157 
£0.30 BC158 
£0.23 BC159 
£0.23 BC167 
£0.23 BC168 
£0.25 BC169 
£0.35 BC169C 
£0.23 BC170 
£0.21 BC171 
£0.30 BC172 
£0.29 BC173 
£0.29 BC177 
£0.23 BC178 
f0.32 BC179 
£0.23 BC180 
£0.32 BC181 
£0.21 BC182L 
£0.32 BC183 
£0.21 BC183L 
£0.32 BC184 
£0.69 BC207 
£0.98 BC208 
£0.86 BC209 
£0.69 BC212 
£0.40 BC212L 
£0.40 BC213 

BC213L 
£0.81 BC214 
£0.35 BC214L 
£0.35 BC227 
f0.35 BC238 
£0.37 BC251 
£0.40 BC251A 
f0.58 BC301 
£0.44 BC302 
£1.38 BC303 
£1.36 BC304 
£1.61 BC327 
£1.61 BC328 
£1.61 BC337 
£0.09 BC338 
£0.10 BC440 
£0.12 BC441 
£0.10 BC460 
£0.11 BC461 
£0.12 BC477 
£0.09 BC478 
£0.10 BC479 
£0.12 BC547 
£0.08 13C548 

TRANSISTORS 
£0.08 
f0.08 
f0.12 
£0.12 
£0.12 
£0.14 
£0.14 
£0.10 
£0.12 
£0.10 
£0.10 
f0.10 
£0.10 
£0.18 
£0.18 
£0.18 
£0.29 
£0.10 
f0.10 
£0.10 
£0.10 
f0.10 
f0.13 
£0.13 
£0.14 
£0.10 
£0.10 
£0.10 
£0.10 
£0.10 
£0.18 
£0.18 
£0.18 
£0.17 
£0.18 
£0.32 
£0.33 
£0.32 
£0.44 
£0.18 
£0.17 
£0.17 
£0.17 
£0.35 
£0.35 
£0.44 
f0.44 
£0.23 
£0.23 
£0.23 
£0.12 
£0.12 

BC549 
BC550 
BC556 
BC557 
BC558 
BC559 
BD115 
BD116 
8D121 
130124 
60131 
60132 
BD133 
B0135 
BD136 
BD137 
B0138 
BD138 
BD140 
BD155 
80175 
BD176 
BD177 
BD178 
80179 
80203 
BD204 
BDY20 
BF457 
9E458 
8F459 
8E594 
5E596 
BFR39 
8FR40 
8RR79 
13E1380 
BFX29 
BFX30 
BFX84 
BFX85 
8FX86 
BFX87 
BFX88 
BFY50 
BEY51 
6E1152 
BIP 19 
BIP 20 
131019 
20MP 

BRY39 

£0.12 
£0.16 
£0.16 
£0.15 
£0.14 
£0.16 
£0.58 
£0.92 
£0.75 
£0.81 
£0.40 
£0.40 
f0.46 
£0.44 
£0.40 
£0.40 
£0.41 
£0.41 
£0.41 
£0.92 
£0.69 
f0.69 
£0.78 
£0.78 
£0.86 
f0.92 
£0.92 
£0.92 
£0.43 
£0,43 
£0.44 
£0.35 
£0.32 
£0.28 
£0.29 
£0.32 
£0.32 
£0.25 
£0.35 
£0.25 
£0.28 
£0.29 
£0.25 
£0.25 
£0.20 
£0.20 
£0.20 
£0.44 
£0.44 

131.1105 £1.84 
BU105/02 £2.24 
BU204 £1.61 
BU205 £1.61 
BU208/02 

£2.58 
MJE2955 £1.04 
MJE3055 £0.69 
MJE3440 £0.60 
MPF102 £0.40 
MPF104 £0.40 
MPF105 £0.40 
MPSA35 £0.23 
MPSA06 £0.23 
MPSA55 £0.23 
MPSA56 £0.23 
0C22 £1.73 
0C23 £1.73 
0C24 £1.55 
0C25 £1.15 
0C26 £1.15 
OC28 £0.92 
0C29 £1.09 
0C35 £1.03 
0C36 £1.03 
0070 f0.28 
OC71 £0.17 
TIC44 f0.33 
TIC45 f0.40 
TI0294 £0.46 
TIP29B £0.48 
TIP29C £0.51 
.1P304 £0.46 
TIP3OB £0.48 
TIP3011 £0.51 
TIP314 £0.46 
TIP315 £0.48 
TIP31C £0.51 
T1P324 £0.46 
TIP328 £0.48 
TIP32C £0.51 
TIP414 £0.51 
T1P418 f0.52 
TIP41C £0.55 
TIP424 £0.51 
TIP428 f0.53 
TIP42C £0.55 
1102955 £0.69 
T1043 £0.25 
11590 £0.21 

£0.92 UT46 £0.23 
£0.51 ZTX107 £0.12 

74 SERIES TTL 

ZTX108 
ZTX109 
ZTX300 
ZTX500 
201613 
201711 
201889 
201890 
291893 
202147 
202148 
202192 
202193 
202194 
202217 
202218 
2022184 
202219 
2022194 
202904 
2029044 
202905 
2029054 
202906 
2029064 
202907 
2029074 
2N2926G 
2N2926Y 
2029260 
2N2926R 
2N29266 
203053 
253054 
2N3055 
253614 
203615 
253616 
203646 
2N3702 
2N3703 
253704 
203705 
253706 
203707 
203708 
203709 
203710 
203711 
203819 
253820 

£0.12 
£0.12 
£0.14 
£0.15 
f0.23 
£0.23 
£0.52 
£0.52 
£0.35 
£0.86 
£0.81 
£0.44 
£0.44 
£0.44 
£0.25 
£0.25 
£0.23 
£0.23 
£0.28 
£0.21 
£0.24 
£0.21 
£0.23 
£0.19 
£0.21 
£0.23 
£0.25 
£0.11 
£0.09 
£0.09 
£0.09 
£0.09 
£0.20 
£0.46 
£0.46 
£1.15 
£1.21 
£1.21 
£0.10 
£0.09 
f0.09 
£0.08 
£0.08 
£0.09 
£0.09 
£0.08 
£0.08 
£0.08 
£0.08 
£0.21 
£0.40 

Type 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 

Price 
£0.10 
£0.13 
£0.13 
£0.13 
£0.13 
£0.13 
£0.25 
£0.25 
£0.15 
£0.15 
£0.13 
£0.20 
£0.17 
£0.28 
£0.58 
£0.26 
£0.26 
£0.13 
£0.23 
£0.18 
£0.24 
£0.22 
£0.26 

Type 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

Price 
£0.28 
£0.30 
£0.13 
80.25 
£0.35 
£0.24 
£0.24 
£0.14 
£0.58 
£0.46 
£0.81 
£0.61 
£0.75 
£0.69 
£0.55 
£0.64 
£0.13 
£0.13 
£0.13 
£0.13 
£0.13 
£0.29 
f0.23 

Type 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 

Rice 
£0.29 
£0.29 
£0.33 
£0.29 
£0.51 
£0.98 
£0.78 
£0.67 
£1.01 
£0.78 
£0.25 
£1.96 
£0.37 
£0.74 
£0.40 
£0.35 
£0.86 
£0.58 
£0.58 
£0.98 
£0.45 
£0.44 
£0.28 

Type Price 
74113 80.41 
74111 £0.67 
74118 £0.92 
74119 £1.36 
74121 £0.28 
74122 £0.45 
74123 £0.46 
74136 £0.60 
74141 £0.63 
74145 f0.63 
74150 £0.78 
74151 £0.55 
74153 £0.55 
74154 £0.94 
74155 £0.58 
74156 £0.58 
74157 £0.58 
74160 £0.67 
74161 £0.71 
74162 £0.71 
74163 £0.71 
74164 £0.78 

Type 
74165 
74166 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 

Price 
£0.78 
£0.90 
£0.75 
£0.71 
£0.67 
£0.67 
£1.73 
£0.67 
£0.81 
£0.81 
£0.78 
£0.71 
£0.69 
£0.67 
f0.71 
£0.69 
£1.21 
£1.21 
£2.13 
£2.13 

Type 
CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD401t 

Type 
CA3011 
CA3014 
CA3018 
CA3020 
CA3028 
CA3035 
CA3036 
CA3042 
CA3043 
CA3046 
CA3052 
CA3054 
CA3075 
CA3081 
CA3089 
CA3090 
CA3123 

Price 
£0.16 
£0.22 
£0.18 
£1.06 
£0.20 
£1.06 
£0.52 
£0.55 
£0.22 

Price 
£1.13 
£1.55 
£0.75 
£1.96 
£0.92 
£1.61 
£1.15 
£1.73 
£2.13 
£0.81 
£1.64 
£1.27 
£1.73 
£1.73 
£2.30 
£4.14 
E2.19 

Type 
CD4012 
CD4013 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 

Price 
£0.22 
£0.48 
£0.94 
£0.49 
£0.94 
£0.98 
£0.48 
£1.04 
£0.94 

Tyre Price 
CA3130 £1.07 
CA3140 £0.81 
LM301 £0.33 
LM304 £1.84 
LM308 £1.15 
LM309 £1.73 
LM380 £0.98 
LM381 £1.67 
LM3900 £0.67 
MC1303L £0.98 
MC1304 £2.19 
MC1310 £1.09 
MC1312 £2.19 
MC1350 £1.38 
MC1352 £1.61 
MC1469 £3.39 
MC1496 61.04 

CMOS ICs, 

Type 

CD4022 
CD4023 
CD4024 
CD4025 
CD4026 
CD4027 
CD4028 
CD4029 
CD4030 

Rice 
£0.94 
£0.22 
£0.75 
£0.22 
£1.38 
£0.58 
£0.78 
£0.98 
£0.55 

LINEAR 
Type 

NE536 
NE550 
NE555 
NE556 
NE565 
NE566 
05567 
UA702C 
72702 
UA703 
UA709 
72709 
72709P 
UA710C 
72710 
UA711C 

Type 
CD4031 
CD4035 
CD4037 
CD4040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4045 

Price 
£2.30 
£1.38 
£1.09 
£1.01 
£0.87 
£0.83 
£1.01 
£0.94 
£1.61 

Price Type Price 

£3.06 UA723C £0.52 
£1.09 72723 £0.52 
£0.28 UA741C £0.28 
£0.69 72741 £0.28 
£1.38 741P £0.23 
£1.73 UA747C £0.69 
£1.96 72747 £0.69 
£0.53 U4748 £0.40 
80.53 72748 £0.40 
£0.29 748P £0.40 
£0.29 5N76013N 
£0.53 £2.01 
£0.29 SN76023N 
£0.46 £2.01 
£0.35 51176110 £1.73 
£0.37 SN761.15 £2.19 

0 0.86 

Type 
CD4046 
CD4047 
CD4049 
CD4050 
CD4054 
CD4014 
CD4055 
CD4056 
CD4069 

Price 
£1.50 
£1.00 
£0.55 
£0.55 
£1.27 
£0.92 
£1.15 
£1.55 
£0.20 

Type Price 

SL414A £2.2 
TAA5508 E0. 
TAA621A £2.3 
TA46218 £2.8 
TAA661 £1.7 
TAD100 £1.5 
TBA540 £2.4 
TBA810S £0.8 
TBA810 £1.1 
TBA820 £0.81 
TBA9200 £2.8 
TCA2705 £2.3 
TBA800 £0.9 
T8A120 £0.6 
TBA641A £1.84 
TBA6416 £2.5 

4 4 1.1- 

THYRISTORS 
Volts No 

10 THY600rna / 1 Or 
20 THY600rra / 2Ov 
30 THY600ma/30v 
50THY600ma/50v 

100 THY600rna / 100v 
200 THY600ma /200v 
400 THY600rre /400v 

Vohs No 
50THY1A/50 

100THV1A/100 
200 THV1A/200 
400THY1A/400 
600THY1A/600 
800TH914/800 

Volts 
50THY3A/50 

100THY3A/100 
200THY3A/400 
4007HY3A/400 
600 THY3A/600 
800THY3A/800 

Vohs No 
50THY5A/50 

100THV5A/100 
200THY54/200 
400TH154/400 
600THY5A/600 
800THY5A/800 

Price 
£0.17 
£0.18 
£0.23 
£0.25 
£0.29 
£0.44 
£0.51 

Price 
£0.30 
£0.32 
£0.37 
£0.44 
£0.52 
£0.67 

Price 
£0.32 
£0.35 
£0.37 
£0.48 
£0.58 
£0.75 

Price 
£0.41 
£0.51 
£0.57 
£0.65 
£0.79 
£0.93 

Volts 
50 THY7A/50 

1001HY74/100 
200THY7A/200 
400THY7A/400 
600THY7A/600 
800THY7A/800 

Vohs No 
50TH910A/50 

100 THY10A/100 
200THY10A/200 
400THY10A/400 
600THY10A/600 
800THY10A/800 

Vohs No 
50THY164/50 

100TH1164/100 
200THY16A/200 
400THY16A/400 
600TH116A/600 
800TH1164/800 

Volts No. 
50T1930A/50v 

100THY30A/100v 
200THY304/200v 
400TH1304/4000 
500THV30A/600v 

Price 
£0.55 
£0.58 
£0.65 
£0.71 
f0.89 
£0.05 

Price 
£0.58 
£0.65 
£0.71 
£0.80 
£1.13 
£1.40 

Price 
£0.62 
£0.66 
£0.71 
£0.88 
£1.03 
£1.59 

Price 
£1.36 
£1.64 
£1.87 
£2.06 
£4.03 

SILICON RECTIFIERS 
200MA 
S920 50v 
5921100v 
S922 150v 
5923 200v 
S924 300v 
Amp 

54001 50v 
04002 100v 
N4003 200v 
04004 400v 
N4005 600v 
N4006 800v 
04007 1000v 
1.5 Amp 
S015 50v 
S020 100v 
5021 200v 
5023 400v 
5025600v 
S027 800v 
S029 1000v 
S031 1200v 
3 Amp 
55400 50v 
05401 100v 
55402 200v 
554Ó4400v 
55406 600v 
N5407 800v 
N 5408 1000v 

£0.07 
£0.08 
£0.09 
f0.10 
£0.11 

£0.05 
£0.05 
£0.07 
f0.08 
£0.09 
£0.10 
£î 11 

£0 O 
£0.11 
£0.12 
£0.14 
£0.16 
£0.18 
£0.23 
£0.28 

£0.16 
£0.17 
£0.18 
£0.19 
£0.24 
£0.28 
£0.34 

10 Amp 
1910/50 50v 
1510/100 100v 
1510/200 200v 
1510/40+0 400v 
1610/600 600/ 
1510/800 800v 
1510/1000 1000v 
IS10/1200 1200v 

30 Amp 
S30/5050v 
030/100 100v 
530/200 200v 
S30/400400v 
S30/600 600v 
030/800800v 
030/10001000v 
030/12001200/ 

60 Amp 
570/50 50v 
S70/100100v 
570/200 200v 
S70/400400v 
S70/600600v 
S70/800800v 
070/10001000v 

£0.21 
£0.24 
£0.26 
£0.40 
£0.48 
£0.58 
£0.69 
£0.79 

£0.64 
£0.79 
£1.06 
£1.43 
£2.02 
£2.23 
£2.65 
£3.31 

£0.86 
£0.96 
£1.38 
E2.01 
£2.58 
£2.87 
£3.45 

TRIACS & DIACS 
2 amp TO5 case 
volts No. 
100 TR12A/100 
200 TR12A/200 
400 TR12A/400 

6 amp 
volts 
100 TR16A/100 
200 TR164/200 
400 TR16A/400 

Price 
£0.36 
£0.59 
£0.82 

f0.59 
£0.70 
£0.88 

10 amp 
volts 
100 191104/100 £0.88 
200 TR110A/200 £1.06 
400 T91104/400 £1.29 
10 amp Plastic 
volts 
400 TR110A/400P 

£1.29 
DIACS 
BR100 £0.23 032 £0.23 

BRIDGE RECTIFIERS' 
SILICON 1 amp 
Type No. 

550 RMS BR1/50 
100v RMS BR1/100 
200v RMS BR1 /200 
400v RMS BR1/400 

Price 
£0.23 
£0.25 
£0.29 
£0.41 

SILICON 10 amp 
Type No. Price 

50v RMS BRIO/ 50 £1.73 
200v RMS BRIO/200 £1.96 

SILICON 2 amp 
Type No. Price 

50v RMS BR2/50 £0.52 
100v RMS 892/100 £0.55 
200v RMS BR2/200 £0.60 
400v RMS 592/400 £0.67 

SILICON 25 amp 
Type No. Price 

50v RMS 8925/50 £2.19 
200v RMS 8825/200 £2.53 

DIODES 
Type Price Type Price Type Price Type Price 
4Á110 £0.09 01100 £0.25 BYZ11 £0.52 0A90 f0.12 
44120 £0.09 80101 £0.25 BYZ12 80.46 0A91 £0.12 
44129 80.09 139105 £0.25 BYZ13 £0.46 0A95 £0.12 
44130 £0.10 09114 £0.25 81216 £0.47 04182 £0.15 
44Z13 £0.17 89124 £0.25 BYZ17 £0.41 04200 £0.09 
BA100 £0.12 89126 £0.17 80218 £0.41 04202 £0.09 
04102 f0.37 139127 £0.18 89219 £0.41 0010 £0.07 
134148 £0.17 130128 f0.18 0A5 £0.69 5019 £0.07 
54154 £0.14 BY130 £0.20 0410 £0.40 1534 £0.08 
54155 £0.16 BY133 £0.24 0A47 £0.09 1N344 80.08 
BA173 f0.17 139164 £0.58 0470 £0.09 IN914 £0.07 
88104 80.46 BV176 £0.86 0A79 £0.12 IN916 £0.07 
BAX13 80.08 80206 £0.34 0A81 £0.12 1N4148 £0.07 
BAX16 £0.09 BYZ10 £0.52 0A85 £0.12 1044 £0.06 

15920 Æ0.07 

LEDs,;. 

O/no Size 
1501 125 
1502 125 
1503 125 
1504 2 

1505 2 

1506 2 

1509 2 
(Ill Red) 

SUPER 'Hi' Britá Type 
1521 125 RED £0.11 
1522 2 RED f0.11 
1514 ORP 12 Light dependent resistor £0.70 
1520 OCP71 Phototransistor £0.40 

Colour 
RED 
GREEN 
YELLOW 
RED 
GREEN 
YELLOW 

CLIPS 
1508/125 pack of 5 125 clips 
1508/2 pack of 2 clips 

DISPLAYS' 

Price 
£0.10 
£0.16 
£0.16 
£0.10 
£0.16 
£0.16 
£0.12 

£0.17 
£0.20 

DL703. 7 segment D.P. left (0.3" height) common 
node single digit 0/NO 1523 £0.80 

DL707 RED. 7 segment D.P. left (0.3" height) common 
node single digit 0/NO 1 510 £0.92 

01727 RED. 7 segment D.P. right (0.5" height) 
anode. Two -digit -reflector 

O/NO 1524 £1.95 
DL727 RED. 7 segment D.P. right (0.5" height) 

common anode Two -digit light pipe 
O/NO 1521 £2.53 

DL747 RED. 7 segment D.P. left (0.6" height) 
common anode. Single -digit light pipe 

O/NO 1511 £1.72 

[OPTO -ISOLATORS 
Isolation Breakdown -Voltage 1 500 - continuous two 

current 100mA 
CIL74 Single -channel 6 pin DIP standard type - 

optically coupled pair with infra -red LED emitter and 
NPN silicon photo transistor O/NO 1497 £0.57 

CILD74. Multi -channel 8 pin DIP two isolated channels 
O/NO 1498 £1.15 

CILQ74. Multi -channel 16 pin DIP four isolated chan- 
nels O/NO 1499 £2.53 

SECOND GRADE LED PACK' 
A pock of 10 standard sizes and colours which fail to 
perform to their rigid specification but which are ideal 
for amateurs who do not require the full spec. 

0/NO 1507 £1.04 

SOCKETS 
1611 8 pin DIL £0.09 
1612 14 pin DIL £0.11 
1613 16 pin DIL £0.12 
1 720 18 pin DIL £0.18 
1 721 20 pin DIL £0.20 
1722 22 pin DIL £0.22 
1614 24 pin DIL £0.24 

1615 28 pin OIL £0.26' 
1723 40 pin DIL £0.34 
1616 TO18 transistor £0.13 
1617 T03 transistor £0.37 
16117 T05 transistor' £0.13 
1724 14 pin DEL Wi.e v: rap 

, gold plated Cams icy £0.25 

G.P. SWITCHING 
TRANSISTORS 

T018sim to 219705 /3 0027 28 95A. All useable devices, no 
open and shorts ALSO available in PNP ºm to 2N 290 BCY70 
20 for 57p; 50 for £1.15; 100 for £2.07; 500 for £9.20; 
1,000 for £16.10. When ordering state NP; PNP 

G.P. SILICON 
DIODES 

300rnW 40PIV (min) sub min. FULLY TESTED. Ideal for Organ 
builders 
30 for 57p; 100 for £ 1.72; 500 for £5.75; 1 000 for £10.35 

VOLTAGE REGULATORS 
PositiveCase 
uA7805 70220 
uÁ7812 10220 
uÁ7815 70220 
uA7824 70220 
uÁ7818 70220 

Negative Case 
uÁ7905 10221 

Price 
£0.75 
ÆO.75 
£0.75 
£0.75 
£0.75 

Price 
£0.85 

_ -- - 91220 £0.85 
_ - = T0220 £0.85 

'0220 £0.85 
479 t 8 10220 £0.85 

4 pin DN £0.52 
'2_3C 1099 £0.52 
39K 103 £1.72 

338 £0.12 

ZENER DIODES 
400 roc 3,98 T ' _ _ -- aced range of 
voltages ava,.a cue _ - ': 3 3v, 3.9 v, 4-3 v, 
4 7v 5 - ' ' - __ _ 8.2v. 9. lv, 10v, 
7ív 12v _. _. 20v 22v, 24v, 27v, 
30v. 33v 393. No. Z4 10p 

'. 5w Fias: o _ y - - capsulated. Range of 
otages ava..acie - ' 

2 7v, 3.3v, 3.9v. 4.3v, 
E 6. 5 7 5v 8.2v. 9. 1v, 10v, 

1v' -181. 20v. 22v, 24v, 27v, 
v 58+ 72v, 75v 52v, 91v, 

No. 213 18p 
114 me-. stud pa 0417 case. Range of voltages 

No. 211044p 

All prices include VAT. Add 50p post per order -- Just quote your Access or Barclaycard number 
Terms: Cash with order, cheques, POs, payable to BI -Pak at above address 

Access and Barclaycard also accepted 
GIRO A / C No. 3887006 
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FEATURE 

HOUSE WIRING 
Ray Marston discusses house wiring systems of the past, present and future, 
presents some useful `re -wiring' aids and talks about some facinating line -based 
gadgets for the '80s. 

odern house wiring circuits are designed to conform to M regulations laid down in 1947, that far -distant time 
when valves were in vogue and the word 'electronics' 

was used only in Sci -Fi movies. Consequently, modern house 
wiring works fine when used to power simple devices like 
flourescent lamps and electric toasters, but presents distinct 
problems if you want to use modern electronic lamp dimmers, 
FM power -line audio distribution systems, power -line remote 
control systems, or similar '1980s' devices. 

If you happen to live in a house built before 1947, when 
'modern' wiring was first introduced, it's a fair bet tha: your 
wiring is not only highly inefficient but is downright danger- 
ous, with its rubber insulation perished to the point where 
total breakdown is imminent and the whole shambles is in 
danger of bursting into flames! So you'd better think about a 
rewire. And if you are going to rewire, you may as well -ewire 
for the '80s. 

In the next few pages we'll tell you how 'modern' ,viring 
systems work, explain the wiring needs of the '80s, give a few 
hints on how to conduct a rewiring job and tell you about 
some of the wiring -based electronic control and data distribu- 
tion systems that you are likely to see in the next year or so. 

Conventional Power Wiring Systems 
Electric power is fed into the house from the outside 

mains and passes to the building's electricity meter. It is then 
fed to the individual household circuits via individua fuse 
units or, in the latest systems, via a multi -fused 'consumer' 
unit. 

The household circuits are, for convenience, classified as 
three distinct types, (a) power circuits (feeding sockets, etc), 
(b) lighting circuits and (c) accessory circuits (individual 
heavy-duty circuits feeding immersion heaters, cooker panels, 
etc). Let's look first at 'power' circuits. 

Old-style (pre 1947) electrical systems use a 'radial' 
system of power wiring, as shown in Fig.1. Here, each individ- 
ual power socket or small group of sockets is treated as an 
individual circuit and is connected to the mains via its own 
specific fuse; often, the live and neutral lines of each circuit 
are individually fused. 

Sometimes, different circuits have different fuse ratings 
(sometimes the cable gauges may also be different), sc that 
an electric fire (for example) may work on one socket but 
blow the fuses (or the wiring) when connected to another 
socket. 

The radial wiring system is clearly inefficient and requires 
the use of excessive amounts of cable and an excessive nL mber 
of fuses. 

'Modern' (post 1947) electrical systems use a 'ring' system 
of power wiring, as shown in Fig.2. Here, a power cable is run 
from the fuse box to the first (hall) socket, then sequertially 
to all of the sockets on (say) the ground floor and finally back 
to the fuse box again, so that a 'ring' of cable is formec. The 
ring is treated as a single circuit and provided with a single 
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Fig.1. Old-style 'radial' power wiring. '" à 
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TO LIGHTING 
CIRCUIT 

JUNCTION 
BOX 

FUSE UNIT 
UNDER 

STAIRS ETC 

DINING 
ROOM 

LOUNGE 

Fig.2. Modern -style 'ring' power wiring circuit. The 'ring' is shown here 
connected to the fuse unit via a junction box, but in practice the 'ring' 
may be connected directly to the fuse unit. 
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master fuse, but all socket plugs are individually fused. Most 
modern houses are provided with two ring circuits, one for 
each floor. On the upper floor, the ring may be connected to 
the fuse unit via a junction box and feeder cable. 

The ring system is very efficient in the use of cable. Power 
is fed to each individual socket via both sides of the ring, 
which are thus effectively wired in parallel and share the soc- 
ket current. This factor enables a relatively light gauge of ring 
cable to be used. In practice, 2.5 mm2 PVC sheathed cable is 

used for ring circuits. Any number of sockets can be fitted on 
a ring serving a surface area of less than 100 m2 (1000 ft2): 
the ring must be fitted with a 30 A (max) fuse and can handle 
up to 7.2 kW. The feeder cable to such a ring (if used) must 
be 4 mm2 type. 

Power Wiring For The 80s 
The most important 'house wiring' innovation of the '80s 

will be the widespread use of the mains wiring as a high fre- 
quency (a few tens or hundreds of kHz) data link between 
different parts of the house. The live and neutral lines of the 
house wiring each contain very considerable lengths of cable 
and consequently have substantial inductance. The reactance 
of the wiring is negligible at 50 Hz but can be quite significant 
at frequencies of a few tens or hundreds of kHz. 

High frequency signals can thus readily be superimposed 
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on the power wiring at any power socket in the house and can 
then be picked off again at any (or all) of the remaining 
sockets throughout the household. 

Cable Music 
You have two 'sets' of cables in the power wiring (earth - 

neutral and earth -live), giving you two indpendent data links 
throughout the house. One link can be used for distributing 
hi-fi signals via an FM system of the type described elsewhere 
in this issue. The other link can be used for distributing 
control data instructions to remote units: a 6 -bit data word 
can be used to address any one of 16 different devices and 
convey up to four different instructions to those devices. 

Figure 3 shows an example of the degree of control that 
can be obtained via a data -link system: only seven of the 16 
available remote control channels are shown in use. On a cold 
and frosty morning you can, from the comfort of your bed, 
switch on the sump heater in the garage, activate the hi-fi 
distribution system and turn on the kettle and toaster in the 
kitchen. In the evening you can turn on the immersion heater 
and the electric blanket while sitting in your armchair in the 
lounge. 

Absolute Luxury. 
In the diagram we've shown a single 16 -station transmitter 

unit that can be plugged into any convenient socket. In prac- 
tice, you may prefer to have individual transmitter units 
permanently fitted into the lounge, kitchen and master bed- 
room. If you are really lazy, you can have a single 16 -station 
infra -red transmitter unit that can pump signals into the mains 
via infra -red receiver/re-transmitter unit built into each room. 

These high frequency distribution systems have consider- 
able range and will work perfectly with all existing house 
wiring. This range is so great that signals can easily be picked 
up in neighbouring houses as well. If your neighbour happens 
to have a similar distribution system (it's a fair bet that he will 
within the next few years) the systems will interact. To over- 
come this problem you'll have to fit an efficient RF filter to 
the feeder lines, as shown in Fig.4, so that the unwanted 
external signals see the low impedances of the filter capacitors, 
while the signals on the internal rings see the high impedances 
of the filter inductors and do not escape. 

Fig.3. (left) Hi-Fi signals are fed to all power sockets in the house via an 
FM distribution system. Kettles, toasters, heaters, etc can be activated 
from any room in the house fitted with a power socket via a 16 -channel 
remote control system: only seven channels are shown in this diagram. 

Fig.4. (below) When power -circuit data distribution systems become 
widespread, it will be necessary to fit efficient RF filters to the feeder 
lines of the ring circuits. 
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FEATURE: House Wiring 

Ring For Roses 
A major problem with the Fig.4 circuit is that suitable 

(30 A) filter inductors are not readily available at the present 
time. When planning a rewire for the '80s, space should, how- 
ever, be left in the fuse box area for the eventual fitting of 
such a filter when suitable components become available. Note 
that high -current `accessory' circuits such as the cooker panel 
and immersion heater are not fed by the filter: nor are the 
lighting circuits, which generate a good deal of electrical noise 
when used with lamp dimmers, etc. 

O 

LO 

LP1 

SW1 

1 

LP2 

SW2 

Fig.5. The basic lighting circuit (earth wiring not shown). 

TO NEXT 
LAMP 

TO NEXT 
SWITCH 

LP1 LP2 

SW1 SW2 

Fig.6. O d -style implementation of the lighting circuit (earth wiring not 
shown), with three wires (plus earth) running down to each switch,. 

In summary, then, power wiring for the '80s will take the 
form of 'modern' (post 1947!) ring circuits except that the 
feed line to the rings should be fitted with RF filters. 
N 

4 -TERMINAL 
ROSE OR 

JUNCTION BOX 

LP, 

SW1 SW2 

Fig.7. Modern -style implementation of the lighting circuit (earth wiring 
not shown), with two wires (plus earth) running down to each switch. 

O NEXT 
CIRCUIT 

Conventional Lighting Circuits 
The basic lighting circuit of a domestic system is decep- 

tively simple, as shown in Fig.5. Note that the light switch is 
used to connect the lamp to the live side of the circuit, there- 
by ensuring that a shock cannot be received from the lamp 
holder (when changing a bulb) when the switch is open or off. 

The physical implementation of the Fig.5 circuit is rot a 
simple task. Fig.6 depicts the old-style (pre 1947) method of 
implementation, in which Neutral goes to one side of each 
lamp and the Live line is looped from one switch to the next. 
Note that this method requires three wires (plus Earth) to be 
run down to each switch. In practice, the old-style wiremen 
tended to disregard the 'polarity' rules and often switched the 
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HALL 
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S IS LIGHTING SWITCH 

LOUNGE 

Fig.8. Typical ground -floor lighting circuit of a medium sized house. 

Neutral line, so that the lamp holder remained permanently 
(and dangerously) 'live'. 

Once again, the system in Fig.8 looks deceptively simple. 
In 'practice, the system may, if you are unlucky, take a full 
weekend to implement, particularly if you are changing the 
positions of light switches and have to cut new down -channels 
in the plaster to accommodate new cable runs. 

Lighting The Way 
Figure 9 shows the circuit and implementation of 2 -way 

light switching. In practice 2 -core, plus earth, cable is used to 
connect SW1 to the ceiling rose and 3 -core plus earth is used 
to interconnect SW1 and SW2. A lot of channelling work may 
be required to implement the system. Note that changeover 
switches are required for 2 -way switching. 

N Fig.9. Circuit (left) and implementation 
below) of modern 2 -way light switching 
earth wiring not shown). Note the large 
number of wires running down to the 
switches; in practice, a total of seven 
wires run down to SW1. The switching 
is shown in the OFF position. 
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NOTES: 
SW1 IS A CHANGEOVER SWITCH 
SW2 IS AN INTERMEDIATE SWITCH 
SW3 IS A CHANGEOVER SWITCH 

L2 
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I/V'N 1 

L _ 
L2 

L2 

L2 
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Ll 

Lt 
SW3 

Lo 
Fig.10. The electrical circuit that is used in 3 -way light switching. 

Lighting Circuits 
A major deficiency of `modern' lighting systems is the 

physical difficulty that is involved in initially installing the 
light switch wiring or in converting the system to multi -way 
switching. An ideal '1980s' solution to this problem is offered 
by the push -button -activated lamp dimmer/on-off circuit of 
Fig.11. 
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1 4 -TERMINAL 
ROSE OR 
JUNCTION BOX 

TO PUSH-BUTTON 
SWITCHES 

Note that the control (push-button) switches of the above 
circuit carry maximum currents of only a few mA and that 
any number of switches can be wired in parallel, enabling 
mutt -way control to be readily implemented. 

deally, this unit should be connected into the house 
wiring in a position that is close to the 4 -terminal ceiling. rose 
(but readily accessible for maintenance purposes): the push- 
button control switches should then be installed in the desired 
'wall switch' positions and connected to the unit via low - 
power twin flex, shallowly buried in the plaster. 

Note that the circuit uses components L1 and C1 for RFI 
suppression. All lamp dimmer circuits generate substantial 
RFI and should therefore incorporate suitable suppression 
networks: in practice, the very limited size of the conventional 
`plaster -depth switch box' precludes the fitting of suitable 
filters, so most of todays `manual' dimmer circuits generate 
unsuppressed RFI. A major advantage of the remote -con- 
trolled dimmer/on-off circuit of Fig.11 is that its physical 
size is not significantly constrained, so excellent filtering can 
readily be incorporated. 

Practical Rewiring Hints 
Electrical re -wiring is a technically simple but physically 

arduous and time consuming task. Floor boards have to be 
raised to gain access to the wiring and holes have to be drilled 
through joists and beams to facilitate wiring runs: plaster has 
to be channelled to accept new cable runs and must be remade 
afterwards. 

'Essential tools for the job include 21/2" bolster chisels, a 

lump hammer and a decent power drill. Before starting the 
job, plan your new wiring layout with care, giving thought to 
the sensible positioning of new power sockets, light switches 
and ceiling roses. Your task may be simplified by using the 
conduit of the old wiring system. 

Figs.12 to 14 show some useful rewiring aids. The Fig.12 
and 13 circuits are used for tracing old wiring and conduit. 
The Fig.12 wire tracer works on the magnetic -field detection 
principle and is used to trace `live' wiring. The Fig.13 circuit 
acts as a simple `metal' detector and is used in conjunction 
with a hand-held pocket radio to trace cables, conduit and 

Fig.11. This push -button -activated dimmer/on-off unit (below) can 
accept: any number of parallel -connected inputs and offers a state-of- 
the-art solution to the multi -way light -switching problem. The unit can 
be wired into the domestic lighting circuit (left). 
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FEATURE: House Wiring 

plumbing. These two circuits are described in greater detail 
in the June '79 issue of ETI. 

Finally, the Fig.14 `marker beacon' circuit is useful for 
indicating the loft or under -floor break -through positions of 
pilot holes drilled through ceilings when installing new feeder 
cable runs or when re -positioning ceiling roses. 

The cable used for rewiring will be 1.0 mm T & E for the 
lighting circuits, 2.5 mm T & E for power rings and 4 mm T & 
E for the ring feeders. All metal switch boxes and metal con- 
duit, etc, must be earthed; the earth cable must be connected 
to the earth line of the mains feeder into the house. 

Fig.12. This wiring tracer works on the magnetic -field detection prin- 
ciple. 
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unit is used in conjunction with a hand-held pocket radio. 
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Fig.13. Circuit of a simple BFO-type mains and plumbing seeker; the Fig.14. This 'marker beacon' circuit can be used to indicate the position 
at which pilot holes break through into dark places. 

ETI 

TRANSFO RMERS 
Panel Meters, Bridge Rectifiers, Power Supply Units 
Multimeters - Semi Conductors - Timers - Safebloc 

Volts 
3-0-3 200 238 2.55 .65 
0.6, 0.6 lA lA 212 2.95 .70 
9-0-9 100 13 2.25 .65 
0.9, 0.9 330 330 235 2.10 .65 
0-8-9, 0-8-9 500 500 207 2.70 170 
0-8-9, 0-8-9 lA lA 208 3.80 .70 
0-15, 0-15 200 200 236 2.10 .65 
0-20, 0-20 300 300 214 2.70 .85 
20-12-0-12-20 700(DC) 221 3.45 .85 
0-15-20, 0-15-20 lA lA 206 4.55 1.00 
0-15-27, 0-15-27 500 500 203 4.00 .85 
0-15-27, 0-15-27 lA to 204 6.05 1.00 
12 AND/OR 24 VOLT 
Pri: 220-240 Volts 

Amps Price 
12v 24V Ref. £ P&P 
0.5 0.25 111 2.25 .70 
1.0 0.5 213 2.70 .85 
2 1 71 3.20 .85 
4 2 18 4.00 .85 
6 3 70 5.55 .90 
8 4 108 7.40 1.15 
10 5 72 8.20 1.15 
12 6 116 8.80 1.15 
16 8 17 10.80 .1.25 
20 10 115 13.80 1.45 
30 15 187 16.80 1.45 
60 30 226 33.30 1.75 
30 VOLT (Pri: 220-240V) 
Sec: 0-12-15-20-24-30V 

Ref. Price 
Amps No. £ P&P 

0.5 112 2.80 .85 
1.0 - 79 3.55 .85 
2.0 3 5.55 1.00. 
3.0 20 6.25 1.15 
4.0 21 6.55 1.15 
5.0 51 9.55 1.15 
6.0 117 11.05 1.15 
8.0 88 14.30 1.45 

10.0 89 16.55 1.45 

Minimum & Sub Miniature 
Milli- Ref. Price 
amps No. £ P&P 

Please add VAT at 1 5% 
Barclaycard and Access facilities 

available 
Trade and Education Welcome 

50 VOLT (Pri: 220-240V) 
Sec: 0-19-25-33-40-50V 

Ref. Price 
Amps No. E P&P 
0.5 102 3.55 .85 
1.0 103 4.55 1.00 
2.0 104 7.25 1.15. 
3.0 105 8.55 1.15 
4.0 106 10.80 1.25 
6.0 107 15.05 1.45 
8.0 118 20.15 1.65 

10.0 119 24.05 2.15 
60 VOLT (Pri: 220-240) 
Sec: 0-24-30-40-48 60 

Ref. Price 
Amps No. £ P&P 

0.5 124 3.80 .85 
1.0 126 5.55 1.00 
2.0 127 7.50 1.15 
3.0 125 11.05 1.25 
4.0 123 12.30 1.45 
5.0 40. 14.10 1.55 
6.0 120- 17.55 1.55 

AUTO TRANSFORMERS 
Input /Output Tapped 0-115-210-240V 
VA 
(Watts) 

Ref. 
No. . 

Price 
£ P&P 

20 113 2.60. .85 
75 64 4.05 .85 

150 4 5.55 1.00 
Input/Output Tapped 
0-115-210-220-240V 
300 53 10.05 1.15 
500 67 10.80 1.45 
1000 84 18-.55 1.55 
Also 1500/2000/3000VA 
MAINS ISOLATING (Centre Tapped & 
Screened) 
Pri. 120/240V Sec: 120/240V 
VA Ref. Price 
(Watts) No. £ P&P 

60 149 6.55 1.00 
100 150 7.55 1.25 
200 151 11.05 1.25 
250 152 13.25 1.45 
350 153 16.25 1.55 
1000 156 '37.05 .3.15 

BAYDIS 
7a William Street 
Herne Bay, Kent 
Herne Bay 64586 

Automotive 
Transducers 

Presently used exclusively by automotive equipment manufacturers these sensors 
are now available for your automotive projects. 
Manufactured from high quality engineering plastics these unique sensors give a 
5V square wave output signal, TTL and CMOS compatible, which is proportional_to 
flow or speed over the ranges normally experienced in automotive applications. 

Speed Sensor 
This optoelectronic sensor fits to any 
speedometer cable with cable core dia up to 
3.2 mm and gives an output frequency of 10 
pulses per revolution. £9.95 (incl. VAT, p&p) 

Flow Sensor 
This versatile flow sensor can be used for a 
variety of liquids flowing in either direction, 
giving a linear digital output signal related to 
flow over the range of 1.5- 1001/hr (0.3 -22 
g/hr). Connects to hoses with an internal 
diameter of 4 -8 mm. £12.65 (incl. VAT, p&p) 

Name 

Address 

Please send me speed sensors and flow sensors 

' I enclose my cheque/P.O. for or 

' debit my Access/Barclaycard No. 

' Delete whichever does not apply. 

1E18EnviroSystems Ltd Hampsfell Road, Grange -over -Sands, Cumbria. 
Tel: 04484 4233. 
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single touch 
TV sound modulator (9925) 
Simple sound effects (79077) 
Electronic nuisance (8001 6) 
Ultrasonic trdnsmitter (audio) (79510) 
Ultrasonic receiver (audio) (7951 1) 
DJ killer (79505) 
Quiz master (79033) 
Variable fuzz -box (9984) £6.55 
Ioniser (9823). Produces a high concentration of 

negative ions £9.55 
Oscillographics (9979). Random displays patterns on 

your oscilloscope £11.25 
Cackling egg timer (9985). Times your egg, then 

clucks like a hen! £7.20 
Pools forecaster (79053). Weighs up the odds and 

could win you a fortune £8.15 
Loudspeaking telephone amplifier (9987). Amplifies 

signal without direct connection £11.50 
Sensitive lightmeter (9886). Light measurement 

using silicon photodiode £12.55 
Nicad charger (79024). Automatically prevents over 

charge of cells £5.20 
Proximity detector (9974). Detects movement w a 

room (electric field change) £9.80 
Central alarm (9950). Master station slave station 

£10.85 
Alarm unit £3.10 
Touch tuning FM preselect unit (79519). With digital 

display £17.50 
Talk funny (80052). Deliberate electronic distortion of 

speech and music signals using a single IC, the 
2206 £9.60 

Colour generator (80027). Using coloured light for an 
effective display £19.70 

Temperature controlled soldering iron station in- 
cluding transformer (9952) £11.65 

Soldering iron for 9952 (Antex XTC-CTC) £18.35 
Pools predictor (79053) £8.15 

HOME 
Steam train and whistle (80019). Simulates the 

sound on steam and whistle £6.50 
Clap switch (79026). You clap your hands and the. 

light comes on £6.60 
Elekdoorbell (79095). Program your own signature 

£22.00 
Touch dimmer (78065). Room lighting controlled by 

£6.80 
£3.75 
£5.70 
£3.85 
£7.65 
£9.95 
£8.80 
£6.50 

HIGH FREQUENCIES 
Aerial amplifier (80022). Improves the sensitivity of 

an existing receiver specify VHF/UHF £5.45 
UHF/VHF modulator (9976). Generates ,a carrier for 

TV signals £6.25 
Mini shortwave receiver (9920). Interesting introduc- 

tion to SW radio £6.95 
FM IF strip (78087). Using the CA 3189 limiter 

demodulator IC £13.05 
Stereo decoder (79082). Compatible with the FM IF 

strip £15.10 
Digital tuning scale (80021). A sophisticated digital 

frequency indication £46.30 
Ohm aerial (80076 1 + 2). A practical shortwave 

aerial for 1,8-30MHz £10.30 

MUSIC 

Chorosynth (80060). A cheap mini -synthesizer 
£57.90 

Elektor vocoder (80060). The first vocoder designed 
to be built from a kit with excellent features. It has 
10 channels' £162.50 

Front panels for vocoder per channel £1.25 
Analog reverberation unit (9973). Kit with 1 SAD 

1024 £27.70 
Piano. Excellent kit of an electronic piano with three 

voices. 
Master tone oscillator /generator £37.00 
Octave PCB (9914) ......... £18.75 
Filter PCB (9981) £16.50 
Power supply (9979) £19.05 

Digital reverberation unit main boarc £67.20 
Extension boards £46.30 

nars, 
* Battery protection (80109). Forgetting to turn 

off the headlights need no longer be a motorist's 
nightmare. This project is designed to monitor the 
battery voltage and switch off the lights automati- 
cally in all kinds of motor vehicles £5.15 

* Transistor ignition (80084). A system which 
combines the most significant advantages of other 
systems including the conventional system! 

£20.45 
* A dip -stick probe (80102). There are all kinds of 

indicators and warning lights in modern cars, but 
an oil temperature indicator is rarely included. The 
easiest way to add this type of indicator to an 
existing car is to mount atemperature sensor in the 
dip -stick. 

Project without dip -stick .. . £3.65 
Dip -stick with indicator (short) £11.00 
Dip -stick with indicator (long) £11.45 

* Intelligent wiper delay (80086). This wiper 
delay only needs to be told once what is required of 
it. It will then carry out your orders until you 
change them, which you can a, any time, 
instantly £15.85 

* Active car aerial (80018-1 + 2) If there is one 
place to use a good aerial it is in a oar . £13.85 

* Stop thief! (80097). There are all sorts of systems 
for protecting cars, but this one s unusual: it is 
deception, rather than protection £4.20 

* Battery voltage indicator (80167). Only a few 
components are needed to obtain an optional 
indication of the battery conditior a single lamp 
that changes colour as the battery goes into the 
danger area £6.85 

* Fuel consumption meter (80096). This unit 
gives instant indication of you r present fuel 
consumption in miles per gallon. Project without 
transducers! £45.10 

Ask for information and price of transducers. 

Buying one of our PROJECT PACKS will save you the 
frustration of tracking down those evasive com- 
ponents that hold up the completion of your project. 
Our packs include Printed Circuit Board. all the 
components listed in the article together with sockets 
and solder. Cases, knobs, etc., can be supplied as 
extra items if required. Ask for more information ... ! 
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MEASURING 
Digital thermometer (80045) 

LCD display (supplied without relay) £28.95 
LED display (supplied without relay) £23.20 

Relay (two pole changeover) £2.45 
AC millivoltmeter (79035). FET input meter circuit 

and audio generator £6.30 
Universal digital meter (79005). Digital replacement 

for pointer instruments £14.65 
Precision timebase (9448). Generates a precision t 

Hertz pulse £13.10 
Power supply for timebase £5.40 
Universal timebase (78100). Crystal controlled 

timebase £18.70 
1/4 GHz counter (9887 1 + 2 + 3 + 4). Excellent kit 

count up to 250 MHz £98.15 
Minicounter (992-7). 1 KNz 4 digit display £27.70 
Audio analyser (9932). An analyser which can point 

the deficiencies in a particular audio chain or 
environment £14.80 

Spot sinewave generator (9948). Programmable 
sinewaves with less than 0,0025% THD £12.95 

Simple function generator (9453). Sine, square and 
sawtooth outputs £27.70 

Sinewave generator (79019). Always sinewaves 
when you need them £8.90 

TV scope basic version (9968 1/ 5). Produces display 
up to 1 KHz on TV £34.50 

TV scope advanced version (9969 1/3) Converts 
basic scope to 100KHz bandwidth £48.25 

Digiscope (9926) £32.35 
Digifarad (79088). A digital capacitance meter with a 

wide range £25.10 
Gate dipper (79514). Checks the resonant frequency 

of a circuit £16.00 

AUDIO 
Equaliser (9832). Single channel audio equaliser with 

slidepots £17.70 
with turnpots £15.60 
with preset pots £13.95 

UAA180 LED meter (9817). A two -channel display 
meter with LEDs £13.00 

Peak programme meter (9860). For use with 
UAA180 LED meter to give stereo audio display 

£13.00 
Luminant (9949 1 + 2+ 3). A novel LED audio level 

indicator £20.70 
Parametric equaliser (9897) 

filter section (9897-1) £6.45 
Tone control section (9897-2) £5.20 

Audio analyser (9932). An analyser which can 
pinpoint the deficiencies in a particular audio chain 
or environment £14.80 

Preconsonant (9954). A high-performance amplifier 
£5.75 

Consonant (9945). A complete audio control pream- 
plifier £34.65 

Toppreamp (80031). Mini preamplifier for Topamp or 
any other Hi-Fi poweramp £34.30 

Topamp (80023). Hybrid audio power amplifier with 
OM 931 (output 30 watt) £18.50 

with OM 961 (output 60 watt) £33.40 
Stentor (79070). A portable amplifier ideally suited 

for PA £30.00 
Assistentor (79071). A prearnp for use way Stenror 

£ 7.00 
Elektornado (9874). A 2 x 50 v..aft or single 

100 -watt power amplifier £19.50 
Electret microphone preamp (9866i. Compact design 

that fits into the mike £4.85 

'- 
HOW TO ORDER: 

Send a cheque or postal order to DORAM ELEC- 
TRONICS LTD., Fitzroy House, Market Place, 
Swaffham, Norfolk, PE37 7QH. All our prices 
Include V.A.T. Please add 40p for postage and 
packing. 

Office hours: Monday -Friday 9 a.m. to 5 p.m. 
Telephone Swaffham ß,0760;i 21627. Telex 81 791 2. 

IMO iMM r 
a de boer 

company 
Mil UM RIM aim is' mum mom/ 
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Gt..TS QUARTZ GENTS -QUARTZ LCD. 
LCD, 5 -function. SAME AS 1 - Alternative 
Hours, minutes, secs, style. 
month, date, back- ONLY £4.95 light. 
ONLY £4.95 

We don't believe you 
can find better value 
combined with quality, 
than these - our special 
introductory prices. 
Compare the savings we 

offer and order now. 

14 CREDIT CARD 
CALCULATOR. Very 

slim with standard 4 
functions plus 
memory, percentage 
and square root. 
Complete with a mock 
leather wallet with 
credit card pocket. 
ONLY £6.95 

13 
1 

12 

BELTIME 29F. Alarm/ 
Chrono. Advanced 
and accurate, this 
watch has 8 time 
functions, 4 alarm 
functions and 17 
chronograph func- 
tions. Complete with 
backlight and stainless 
steel bracelet. 

ONLY £19.95 

GENTS ANALOGUE 
QUARTZ. Conven- 
tional display, ac- 
curacy normally 
associated with digital 
watches. Automatic 
calendar, elegant and 
robust. 
ONLY £19.95 

11 

LADIES QUARTZ 
LCD SAME AS 10. 
Alternative "Round" 
shape. Available in 
gold or silver colour. 

ONLY £8.95 

All products carry a Full 
7 day' Money Back 
reassurance, plus 12 
Month Guarantee. 

Prices include VAT. 

L!J 
QUARTZ LCD Slim 
Chronograph. 11 - 
function. Hours, mins, 
secs, 6 digit -month, date, 
day of week, 1/100 sec 
stopwatch, split and lap 
modes, backlight. 
ONLY £7.95 

4 
QUARTZ LCD ALARM. 
6 digit, hours, mins, secs, 
day, date. 24 -hour alarm 
with on/off indicator. 
ONLY £8.95 

9 

All watches have fully ad- 
justable, matching 
stainless steel straps, and 
demonstration battery 
fitted (this battery is not 
guaranteed). Please add 
6Op for each spare battery 

required. 

KEELMOOR LTD 
78 CASTLE STREET, 

MELBOURNE, DERBY, 
DE7 1DY 

r -5 --QUARTZ LCD 
Alarm/Chronograph. 
22 functions. Hours, 
mins, secs, day, 
date, month, 1/10 
sec stopwatch, split 
and lap modes, 12 
and 24 hour modes, 
24 hour alarm. 

ONLY £14.95 

6 
QUARTZ LCD 

Musical Multi - 
Alarm/ Chronograph. 
6 -digit. Hours, mins, 
secs, day, date, 
1/100 second 
stopwatch, split and 
lap modes, 24 hour 
alarm, countdown 
timer/alarm, dual 
time zone. 

ONLY £14.95 

7 

QUARTZ LCD 
Memory Bank/ 
Alarm. Normal time, 
alarm and snooze 
alarm functions with a 

complete month's 
calendar displayed at 
the press of a button. 

ONLY £16.95 

LADIES QUARTZ 
LCD. 5 -function as 
Gents No. 1. 
Available with black 
or white face. 

ONLY £5.95 

LADIES QUARTZ 
LCD. SAME 
FUNCTIONS AS 8. - 
Alternative -style. 
Available with black or 
white face. 

ONLY £5.95 

10 

LADIES QUARTZ 
LCD. 5 functions. 
Dress Style. Functions 
same as 1. Available 
in gold or silver colour. 
ONLY £8.95 

Send stamped addressed 
envelope for Colour 
Brochure of 120 other 

bargains. 

ma all 
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AUDIOPHILE 
Lost in a haystack full of needles (stylii?) Ron Harris presents a review of Shures new 
M97 cartridge range and compares two other two moving -magnets 
from Stanton and Ortofon. 

Ihave to start this month with two apologies. The first goes 
to Videotone who had two pieces of equipment in my 
£300 system a while back. Seems that while the issue was 

going to press, they had their bright idea of going direct mail- 
order, with the result that their prices took a tumble. Being 
nice helpful people they rang me .up to tell me this of course, 
but being the worlds worst file keeper I promptly lost the 
piece of paper with the facts scrawled across its tatty, crum- 
pled face. 

So, a little belatedly I admit, I have the somewhat unusual 
task of reporting a price FALL. GB2 loudspeakers can be pur- 
chased now for £60 and not the £100 or so they used to cost. 
The Coral 555E cartridge also comes down, from £25 to 
around £14. Good news indeed for those shopping in that area 
and reason enough for me to begin filing things properly. 

My second apology goes to everyone, including me, who 
has the sense of beauty to appreciate the lovely Felicity Ken- 
dal. Last month's Audiophile was supposed to contain an 
excellent photograph of the lady, provided by Mr. Rickwood. 
Sometime between leaving my desk, bound for our printers, 
and reappearing in the issue, someone or something GOT to it. 
thing GOT to it. 

When I find out who, there will be set abroad in the night 
such things that the miserable wretch will lie shivering and 
cowering in his repentance ...... . 

Tale Of Four Cartridges 
To hear some of the disciples speak, you could be excused 

for thinking that moving -coil cartridges were the only things 
fit to waggle a cantilever across a record. There are, however, 
not a few companies still producing some excellent units in 
the higher price brackets, whose coils remain remarkably static. 

immediate claims to such fame could be made by Shure, 
Goldring, Stanton, Ortofon, Empire and Grado. Units which 
earn such accolades might be V15 IV, 900 IGC, 881S, LM30, 
EDR9 and G2. Might be. That is what i determined to find 
out. The first two units, the Shure and Goldring, will be no 
strangers to Audiophile readers as both have been reviewed 
herein already. This month I have a report on the Stanton 
881S and the Ortofon LM3OH - SME style. Empire were 
invited to participate but still had not supplied an EDR9 by 
the time this magazine went to press. Should they ever awaken 
down there and one appears over my horizon you'll be hearing 
about. Until then -a pity. 

As more than adequate compensation I can offer a first - 
ever review on two of the new Shure M97 series of pickups - 
the top model, the 97HE and the middle of the road M97EJ, 
Let's start with these Shures then. 

V15's For All? 
This new range from Shure is based upon the technology 

of their V15 IV model. All inherit the "dynamic stabiliser" 
affair from their predecessor - a carbon fibre brush set in 
damped pivots which rides ahead of the stylus and provides a 
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good, deal of isolation from shock - and the 97HE model even 
has the same stylus contour as the V15 itself. 

A feature which I am positively NOT going to test is their 
`side -guard'. Shure claim that a `lateral deflection assembly' 
allows the cantilever to accept impact in a sideways direction 
without damage, with the stylus simply withdrawing into the 
cartridge body. This might occur, say, when the cartridge hits 
the side of an LP accidentally, or is knocked across a record. 
Shure - I'll take your word for it, my courage fails me. 

These are large cartridges, which look superb set up (in 
any arm)., As usual for Shure the packaging and presetation 
is magnificent and the finish on the cartridges faultless. 

The HE will take its place beneath the V15 IV in Shure's 
range, but with the incredible number of cartridges Shure now 
have on the market, it is difficult to be sure - and they show 

Audiophile has acquired a new pair of reference speakers - KEF 
105 II's, shown below and (in cutaway) right. These are prob- 
ably the best speakers on the market today for home use. As you 
can see the `head' contains the mid-range and HF units, each in 
its own little enclosure. This can he tilted and turned through a 
limited angle laterally, such that the stereo image can be opti- 
mised for the listener. 
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no signs of rationalising. More power to them if they can sell 
them all. 

It should be said, though, that this M97 series is a signifi- 
cant step ahead of their other ranges in terms of sound quality 
and should outsell them all with ease. Originally I hadn't 
intended to include either of these two models in with the 
Stanton and Ortofon - after all the price is noticably lower - 
but the HE performed well enough for me to think it worth- 
while. In fact one of the surprises awaiting me amid this forest 
of cantilevers, was how close the M97HE came in performance 
to the exalted V15 IV! 

Shure -fire Test? 
Under test conditions both the M97s proved themselves 

worthy of their predigrees. Both are top-flight performers in 
their respective classes and in fact the EJ is capable of tracking 
higher recorded velocities than the HE - but at a gram more 
weight. The HE cleared all my traps at 1g actual tracking 
force (the brush means that you set up for 0.5g more) and the 
EJ had an optimum force of 2.2g. Have a look at the table for 
more details of the results. 

(Throughout these ramblings, "optimum tracking force" 
is that downforce at the stylus above which no improvement 
in tracing ability is obtained for increased weight). The 97E) 
gave a creditable account of itself all around. Set up in a JVC 
QLA5R deck it performed very competently and gave a good 

solidity to the sound, with a warm balance and smooth treble. 
It would match most good loudspeakers in the £100-£200 
class that exhibit a clean top and its powerful bass could be a 

decided -asset, especially to impercunious rock fans. 
On the debit side it has a tendency to impose too much of 

itself upon the music at times and could be tipped over the 
edge into hardness (surprisingly) by very complex material. 
Still, these are minor effects - and more minor than you'd 
expect at the price. Not a serious worry and overall a good 
design, one which does credit to its designers. 

Set up in an SME III the M97HE played very well with all 
types of music. It is a good cartridge by any standards, having 
a smooth easy -to -listen -to approach to its task, and is tolerant 
of material of lesser stature than itself. As I said earlier it is 
very difficult at times to distinguish this pickup from the V15 
IV - it has that same confidence in its own infallible tracking 
ability, never putting a diamond wrong. Distortion is low and 
the base possesses a good punch. Detail is well portrayed, but 
it is here that the V15 shines through with superior mid -range 
quality. A more refined performance is bought with the extra 
cash, it seems. 

It would take a good system to justify the classier per- 
formance though, a careless matching of components could 
easily obscure the differences. Good enough then, I thought 
to bear comparison with the Ortofon and Stanton and so 

included the M97HE in the tests, about which you'll be hear- 
ing more later. Remember the price difference though. 

Above: the Shure M97EJ and, below, the M97HE still reclining in its 
box. Both the cartridges are identical in appearance - so there was 
little point in showing photos of them both! 

Note the dynamic stabiliser clipped down into position as a stylus 
guard on the EJ. 

xq 



Stanton On It's Merits? 
The Stanton 881S. Doesn't seem so long ago that the 681 

and V15 HI were considered the two best cartridges around - 
long were the nights spent arguing over the relative merits of 
the pair of them. 

Stanton seem to have taken something of a low profile 
lately and this unit has never received the publicity it deserves. 
Having now auditioned it at greater length, I feel it has a lot 
to offer, albeit with a few vices amongst its virtues. 

The 881S is also very well presented and its appearance is 
very striking indeed, with the silver finish and white stylus 
carrier. All preceded, of course, by the inevitable brush - and 
this I cannot refrain from condemning, both as a cleaner and 
an aid to the cartirdge as a whole. Thank decibels it is at least 
removable. 

At a time when great effort is being expended to remove 
static, and to ground any charges present on records; listen to 
Stanton's own description of how the brush does its work :- 

"It operates on the principle that the rubbing action of 
the nylon bristles against the vinyl record surface creates an 
electrostatic charge which attracts dust particles like a vacuum 
cleaner" Oh. 

I'll bet it does. And charges up the record surface nicely 
too. (Dust sticks to LPs very well under charge conditions.) 
The stylus is trailing along just behind the brush - straight 
into that charged patch of vinyl prepared for it. What odds on 
increased snap, crackle and pop? Why, why, why, why, why, 
when you have a pickup this good, lumber it with a built-in 
static generator? I despair of humanity sometimes, I really do. 

This is a well engineered unit, as the test results prove. 
Channel balance is beautifully maintained and resonances 
tightly controlled. As is Stanton's way, the cantilever is amaz- 
ingly short and durable. The mass, minus brush, is about 
average 

The sound of the 881S is best described as rich and de- 
tailed. There always appeared to be a lot going on in the 
music, with the cartridge obscuring little of it. The bass is 

good but not as extended as it might be. Mid -range is sharp 
and clear but can be a little too sharp in the 2kHz - 5kHz 
range at times. Treble was well extended and crisp and overall 
the sound was well balanced and exciting to listen to. 

A cartridge more than worth its asking price, but capable 
of being improved still further, I feel. 

Ortofon/SME 30 H 
Now this is something really different. Part of the new 

ultra -low mass range from Ortofon, the Ortofon/SME 30H is 

the LM3OH cartridge adapted for use with an SME Series Ill 
pickup arm. Adaptation here means 'building into'. A normal 

Left: the Stanton 881S in its plush little box. That relatively huge 
container holds the fixing hardware for the Stanton cartridge, and 
everything else you want to hold in the headshell. What looks like a 

police whistle, in the foreground, is in fact a screwdriver. Very nice 
presentation. 

CA1 arm has been shorn of headshell, and the 30H fitted as 

part of the new one. 
The overall effect is to bring down the effective mass of 

cartridge and arm to 4.2g and create the most striking pickup 
around. It looks superb in operation. 

Low mass like this has great advantage in the bass regis- 
ters. Used in the SME, the system resonance - the frequency 
at which it is easiest to put a peak in the response - lies at 
13Hz, which is too high to be effected by record warps, or 
ripples and too low to let acoustic feedback from the speakers 
influence it. 

So much for the theory of it, in practice we have a very 
attractive, pencil slim, cartridge with built-in finger lift. Just 
about every aspect of operation has been well thought out. 
An alignment tool is provided for setting up the individually 
shaped cartridge for vertical tracing angle. Without it, it 
would be virtually impossible. Even the stylus guard will help 
with lateral balance adjustments! (Try and work that one out.) 

In play the Ortofon proved to be as much of a contrast 
to the Stanton in sound as it had been in looks. The bass was 
nothing short of phenominal. The extension went way down, 
more importantly though the energy was controlled very well, 
with no sign of looseness or tendency to 'boom'. The low mass 

and integrated head were responsible for this, I think. The mid- 
range was restrained but open. No sign of brightness or sharp- 
ness sere. Some people would think it too bland I suppose, 
but then since when does `neutral' mean `striking'? 

Overall the Ortofon presents a smoothly blended face to 
the world, with perhaps a slight veiling of the extreme high 
frequencies. 

If ever there was a cartridge that was at home with a 

certain type of music, it is this one. On classical music of the 
symphonic variety, the Ortofon really soars. Things simply 
sound "in place" and natural. It is probably the best pickup I 

have ever heard on this type of material. The difference be- 
tween its performance with say, Wagner and with the Floyd is 

very marked and not a little puzzling. On the former it is 

staggeringly good, on the latter - simply good. 

Listen Here 
It was this which started me off on what developed into a 

full blown comparison session, with the resultant exponential 
increase in people, equipment and headaches. All though the 
listening so far I had been using my usual cartridge as a refer- 
ence against which to measure the others, simply because 

am well used to it and know its foibles well enough. 
The pickup in question is a Coral MC81 moving coil, 

which I have been in love with ever since reviewing it in these 
pages many LPs ago. I consider it one of the best around at any 
price and as it costs only about £48 these days, affording a 

head -amp is not the bank -robbing job it might be. 
Anyway I digress. What transpired in the end was that I 

set up a listening -panel type of comparison between the 
Stan on, Ortofon, Shure M97HE and the Coral as reference. 

have not the space, or inclination, here to go on about 
the steps taken to ensure impartiality. They were taken, 
believe me. If you don't you're probably a PE reader anyway! 

The rest of the disc playing system comprised. Technics/ 
SMEIII configurations feeding a Lecson amplifier and being 
relayed to the waiting ears by that same pair of KEF 105 II 

loudspeakers. Some use was also made of a Sony TCK 55 II 
cassette. 
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Right: and below is the 
amazing Ortofon SME 
3011. As you can see 
there is no real head - 
shell, just the cartridge 
itself. The unit looks 
extremely elegant in 
use, but the one thing 
they don't tell you is 
that it is so light that 
you need to remove 
ALL the lead weights 
from the SME Ill to 
balance it -- which 
means that you need 
more spacers. 

After it 
was all over I took the 
scores,and`normalised'the reference 
at 15 for everything, adjusting the 
other scores to create the (average) 
figures obtained below. (Table Two) 

Material varied from Wagner to Rickie Lee Jones, via 
Grieg, Holst, Stravinsky, Thelma Houston, Sky, Alan Parsons 
and the inevitable Pink Floyd. Each listener was asked to mark 
the cartridge playing, out of 20, on the parameters shown in 
Table Two, without knowing which unit was operating. 

Not much to choose really is there? The Shure comes out 
least well, but then its price bracket lies well below the other 
two and this is in reality a creditable showing indeed. As such 
I can confidently recommend both examples of the M97 
range, secure in the knowledge that few (if any) will be dis- 
appointed with the purchase. Yet another nice one Shure. 

The Stanton and the Ortofon are a different matter. 
Both provide ample evidence of the excellence obtainable 

from moving -magnet methods, but are totally different in their 
sound balance. 

They scored identically in this respect in the test, 
s you can see, so both are appealing designs. 

The Ortofon is to be preferred for classical 
material and the Stanton for rock. Perhaps 

that, undoubtedly over -simplified statement is 
as close as I'll get to defining the differences 

for you. Comparing the two is entertaining stuff - try it 
yourself if you plan to spend around £80 on a cartridge. The 
time will not be wasted and neither will the money! 

Back to amps next month, with a look at an offering from 
Quantum Electronics. Their 102 pre -amp matched to the 
110W per channel 204 power amp. You can obtain the units 
as either kits or ready -built equipment and amplifier modules 
are available separately. The main question is though -- what 
do they sound like? 

Output : 1 kHz 5cm/sec 

Channel Balance 

Optimum tracking force 

Frequency Response 
Limits, 20Hz-20kHz 

Separation (Lon R) 1kHz 

Cartridge Weight 

Recommended Loading 
Typical selling price 

Table One 

Stanton Ortofon/ 
881S SME 30H 

5mV 

< 1.5d B 

1.1g 

±1dB 

32dB 

6.7g 
(inc brush) 

47k // 275p 

£80 

Table Two : subjective results. 
These figures are the arranged 
responses gleaned from the listening 
panels individual markings. 

3.2mV 

< 2dB 

13g 1g 

±2dB ±2dB 

Shure 
M97HE 

4.5 m V 

< 1.5d B 

30dB 35dB 

10.5g 6.4g 
{inc arm) 

47k // 400p 47k // 250p 

£85 £45 

Shure 
M97EJ 

5mV 

< 2dB 

2.2g 

±2dB 

28d B 

6.4g 

47k // 250p 

£27 

Table One: objective test results. Note the Ortofon 
specified load is a good deal higher than normal, 
and a padding capacitor could be used to advantage 
here. Although its mass looks higher, it includes 
the pickup arm - effective mass is actually close 
to 4g, well under the figures for the rest of the 
pickups. 

Table Two 
Bass 

Extension 
Bass 

Quality 
Mid -range 
Quality 

Rendition 
of 

Detail 

Balance 
of 

Sound 

Treble 
Extension 

Treble Neutrality 
Quality 

CORAL MC81 15 15 15 15 15 15 15 15 

STANTON 881S 17 14 12 14 14 14 13 13 

ORTOFON 30H 18 15 14 14 14 10 12 15 

SHURE M97HE 18 13 12 13 13 14 13 13 

ETI 
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Britain's first comp 

A complete personal computer 
for a third of the price of a 
bare board. 

Also available ready 
assembled for £9995 

The Sinclair ZX80. 
Until now, building your own computer could 
easily cost around ,x300 -and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get everything you need to build a 

personal computer at home...PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder.and 
black and white or colour television; everything) 

And yet the ZX80 really is a complete, 
powerful, full -facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The "ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine -tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you've done. Connect it to your TV 
set...link it to an appropriate power source*.. 
and you're ready to go. 

Your ZX80 kit contains... 
Printed circuit hoard, with IC sockets for 
all ICs. 
Complete components set, including all 
ICs - all manufactured by selected world - 
leading suppliers. 
New rugged Sinclair keyboard, touch - 
sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for connection to domestic 
TV and cassette recorder. Programs can be 
SAVTd and LOADed onto any portable 
cassette recorder. 
FREE course in BASIC programming and 
user manual. 

Optional extras 
Mains adaptor of 600 mA at 9 V DC 
nominal unregulated available 
separately - sec coupon . 

Additional memory expansion hoards 
allowing upto16K bytes RAM. Extra R\.AI 
chips also available -see coupon. 

"Use a 600 mA at 9 C DC nominal unregulated mains 
adaptor. Available from Sinclair if desired see coupon 
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Two unique and 
valuable components of the 
Sinclair ZX80. 
The Sinclair ZX80 is not just another personal 
computer. Quite apart from its exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach -yourself BASIC manual. 

The unique Sinclair BASIC interpreter... 
offers remarkable programming advantages: 

Unique 'one -touch' key word entry: the ZX80 
eliminates a great deal of th-esomc typing. Key 
words (RUN, PRINT, LIST, etc.) have their own 
single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run them. 
Excellent string -handling capability - takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests e.g. 
comparison . The /X80 also hats string input - 
to request a line of text when necessary. 
Strings do not need to be dimensioned. 
Up to 26 single dimension arrays. 
FOR/NEXT loops nested up 26. 
Variable names of any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 
Timer under program control. 
P1111K and POKE enable entry of machine 
code instructions, L'SR causes jump to a 

user's machine language sub -routine. 

High -resolution graphics with 
22 standard graphic symbols. 
All characters printable in reverse under 
program control. 
Lines of unlimited length. 

...and the Sinclair teach -yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to you -don't w=orry. 

They're all explained in the specially -written 
128 -page book free with every kif The book 
makes learning easy, exciting end en:dyable, and 
represents a complete course in BASIC pro- 
gramming -from first principles ;o complex 
programs. (Available separately- purchase 
price refunded if you buy a ZX.SC, later. 
A hardware manual is al o _r .u_e_' °= ah every kit or 
built machine. 

Z80A microprocessor- ne,, . 

faster version of the famous 
Z-80 microprocessor chip. 
widely recognised as the best 
ever made. 

RAM chips. 

i /mr.i% 

UHF TV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

SUPER 
ROM. 

Clock. 

Rugged, 
flush, 
Sinclair 
keyboard. 

may, 
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Fewer chips, 
compact design, ' 

volume production - 
more power per pound! 
The 7X80 owes its remarkable 
low price to its remarkable 
design: the whole system is packed on to 
fewer, newer, more powerful and advanced I.S1 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
sys tam andmonitor. .l mtmtr.ndt the 7X80 's is1K byte RAM 

roughly equivalent to }h tes in a conventional nhonal 
computer -typically stonng 100 hncs of BASIC. Key 
words occupy only a single byte. 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the 7X80 is faster 

than all other personal computers. 
No other personal computer offers this unique 

combination of high capability and low price. 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 
'i'he "7,X80 kit costs a mere L79.95. Can't wait to 
have a 7X80 up and runnings No problem! 
It's also available, ready assembled, for only 
£99.95. 

Demand for the 7X80 is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will he despatched in strict 
rotation. Ay'e'll acknowledge each order by 
return, and tell you exactly whenyour 7X80 will 
be delivered. If you choose not to wait, you can 
cancel your order immediately, and your money 
will be refunded at once. Again, of course, you 
have a refund option for 14 days after your 
computer is despatched. 'fie want You to be 
satisfied beyond all doubt - and we have no 
doubt that you will be. iruIii- 

(8D 
Science of Cambridge Ltd 
6 Fings Parade, Cambridge, Cambs., 0132 ISN. 
Tel: 0223 311488. 
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uter kit. 

Including VAT 
Including post and 

packing. 
Including all leads 
and components. 
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Order Form 

MI> 
To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Remember: all prices shown include VAT, postage and packing. No hidden extras. 
Please send me: 

Quantity Item Item price Total 

Sinclair 7X80 Personal Computer kit s . Price 
includes 7X80 BASIC manual, excludes mains 
adaptor. 
Ready -assembled Sinclair 7X80 Personal 
Computer:s . Price includes 7X80 BASIC manual, 
excludes mains adaptor. 99.95 
Mains Adaptor. s 600 mA at 9 V DC nominal 
unreTulated . 8.95 
Memory Expansion Board s each one takes -up to 
3K bytes . 12.00 
RAM Memory chips -standard 1K bytes capacity 16.00 
Sinclair 7,X80 Manual, s manual free with every 
7'X80 kit or ready-made computer . 5.00 

V/f.Ibar Sinclair,f. 80ntgrquali/i as a business expense. 'l'O'hAI, 

79.95 

I enclose a cheque/postal order payable to Science of Cambridge Ltd for f; 
Please print 
Name: Mr/Mrs/Miss 

Address 

(ETI/8/8o) 
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LINEAR OHMMETER 
Well suited to either the lab or hobbist bench this accurate little project will 
provide an inexpensive answer to many resistive problems. 

This instrument is an inexpensive semi - 
precision ohm meter that can be used 
to give accurate readings of resistance 

from a few tens of ohms to one megohm. 
The unit has four decade ranges covering 1k 
to 1 M full scale and has a full scale accuracy 
of 2% if low tolerance range resistors are 
used. 

Conventional moving coil ohmmeters 
have non-linear scales which typically cover 
two to four decade ranges of resistance value 
on a single scale. With such a range of resist- 
ance it is impossible to obtain an accurate read- 
ing, especially at the higher values. To measure 
resistance values with reasonable accuracy, the 
usual method is to use a Wheatstone Bridge,often 
very expensive and time consuming. 

By contrast, this ohmmeter gives resistance 
readings on a linearly calibrated scale and covers 
only a single decade of resistance on each switched 
range. The instrument thus gives inherently more 
accurate readings of resistance than multimeter type 
ohmmeters. 

Construction 
The ohmmeter can either be constructed as a completely 

contained unit, with its own moving -coil meter, as we have 
done, or it can be built as an add-on to an existing multi - 
meter having a 1 mA DC range. 

Take care with the polarity of the zener diode. The 301 
op -amp cannot be substituted by a 741 as it has been selected 
for its low input current. The overall accuracy of the instru- 
ment is determined by the tolerance of the range resistors (R3 
to R6) and the accuracy of the meter. If 1% or 2% resistors 
are used the accuracy of the instrument will be about two 
percent. 

When the board assembly is complete, fit into the box 
and complete the wiring to the major components. If you are 
making an add-on version of the meter, fit a couple of screw 
terminals in place of the meter for connection to your multi - 
meter. 

Calibration 
When construction is complete, switch the unit on and 

check that the LED lights up. If it doesn't, check the wiring 
and the polarity of the LED. When all is well connect an 
accurately known resistor (having a value within the range of 
the instrument) across the terminals and adjust the trimpot 
for the correct reading. The unit is then ready for use and 
should not require further calibration. You could purchase a 
1 k, 1% resistor specifically for this purpose. 

BUYLINES 
There are no components here which will prove difficult to 
obtain. Casing is not critical in the slightest, and all the mail- 
order advertisers within this issue should be able to provide all 
the bits and pieces required. 

PARTS LIST 
Resistors All 77 /2W 
(*see text) 
R1 2k7 5% 
R2 1k0 5% 
R3 1 kO* 
R4 10k* 
R5 100k* 
R6 1M0* 
R7 560k 5% 
RV1 5k0 (minimum) vertical 

Capacitors 
Cl 100p ceramic 

Semiconductors 
LED 1 TIL220 
ZD1 5V1 400 mW 
Q1 BC109, BC549 
ICl 301 

Miscellaneous 
SW1 DPDT toggle switch, SW2 one pole four position wafer 
switch, M1 1 mA FSD meter, SK1,SK2 screw terminals. 
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PROJECT 

R1 
2k7 

ZD1 
5V6 

lED1 

SK1 SK2 

R3 
1k0 2% 

1 

R4 SW2 
10k2% 2 

at R5 
100k 2% 

R2 
1k0 

R--3/ 
1MOWV 

4 

R7 
560k 

IC1 

Fc1 
100p 

1mA 
FSD 

T 
9V 

RS 
2k7 

RV1 
4k7 
CAL 

+9V 

NOTES : 

Q1 IS BC109 
IC1 IS 301 
ZD1 IS 5V1 

Fig.1. Full circuit diagram of the instrument. 

HOW IT WORKS 

SW1a 

OV 

SWtb 

T 
9V 

T 9v 

The linear scale ohmmeter circuit is divided into two parts: a 
reference voltage generator and a readout unit that indicates the 
value of the resistor under test. The reference voltage generator 
section of the circuit comprises zener diode ZD1, transistor Q1, 
and resistors R1 and R2. The action of these components is such 
that a stable reference of about 5 V is developed across R2. This 
reference voltage is fed to the op -amp resistance -indicating 
circuit via range resistors R3 to R6. 

The op -amp is wired as an inverting DC amplifier, with the 
1 mA meter and R8-RV1 forming a voltmeter across its output, 
and with the op -amp gain determined by the relative values of 
ranging resistors R3 to R6 and by the negative feedback resistor 
Rx. RV1 is adjusted so that the meter reads full scale when Rx 
has the same value as the selected range resistor. Under this 
condition the op -amp circuit has a voltage gain of precisely 
unity. Since the values of the reference voltage and the ranging 
resistors are fixed, the reading of the meter is directly propor- 
tional to the value of Rx, and the circuit thus functions as a 
linear -scale ohmmeter and has a full scale value equal to the 
value of the selected range resistor. 

to SK1 and 
wiper SW2 

-9V from 
BATTERY 

+9V from 
BATTERY 

A peek inside at the PCB. Make sure it doesn't foul the range switch 
or meter. 

to SW2 

OV from 
SW1 a & b 

Fig.2. Component overlay. 
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r 
Simply ahead . 

I.L.P's PROVEN RANGE OF HIGH 

FIVE POWER AMPLIFIERS 
EACH ENCAPSULATED 
WITHIN LARGE HEATSINK. 

PRE-AMP/ACTIVE TONE 
CONTROL MODULE COMPATIBLE 
WITH ALL I.L.P. AMPS AND 
POWER SUPPLIES. 

SEVEN MATCHING POWER SUP- 
PLY UNITS (FOUR WITH 
TOROIDAL TRANSFORMERS). 

EASY ASSEMBLY DESIGNS WITH 
WELL PRESENTED INSTRUC- 
TIONS. 

Chosen in more 
countries throughout 
the world than any 
other U.K. make 
I.P. constructional modules are different. 
Whereas most others come with 
components neatly arranged on open 
P.C.B.s with little else, I.L.P. modules are 
encapsulated within totally adequate 
heatsinks and need nooextra components 
to complete them. As a result, I.L.P. power 
amplifiers, pre -amp and matching power 
supply units are infinitely more rugged, 
impervious to working in extremes of 
temperature and can be easily positioned 
to requirement. No additional metal work 
is needed to take away heat, connections 
are minimal and utterly simple. Circuitry, 
workmanship and performance are of the 
highest standards, equal to the demands of 
loudspeakers, pick-ups, tuners, digital 
signals, etc., even more exacting than 
those of today, making amplifier systems 
less than the best completely inadequate. 
Now study the tested and guaranteed 
specs. for I.L.P. That is why more people in 
more countries prefer these British 
designed and made modules. 

Why toroidal? 
Toroidally wound transformers are more 
compact than their conventionally laminated 
equivalents, being only half as high and 
heavy. Their circular profile ensures 
greater operating efficiency and as such are 
particularly valuable in heavy duty 
applications. We have our own production 
section for winding and making toroidal 
transformers enabling us to offer this much 
sought-after type at competitive prices. 
Four of the larger models in our range of 
power supply units are now supplied with 
this type. 

PRODUCTS OF THE WORLD'S FOREMOST SPECIALISTS 
IN ELECTRONIC MODULAR DESIGN 

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS 
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and staying there 
PERFORMANCE MODULAR UNITS 
HY5 PRE -AMPLIFIER 

VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume -10W -n- log. 
Bass/Treble - 100K n linear. Balance - 5K n linear. 

The HY5 pre -amp is compatible with 
all I.L.P. amplifiers and P.S.U.'s, It is 
contained within a single pack 50 x 
40 x 15 mm. and provides multi- 
function equalisation for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margins. 
Active tone control circuits; 500 mV 
out. Distortion at 1KHz-0.01%. 
Special strips are provided for connec- 
ting external pots and switching 
systems as required. Two HY5's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 

THE POWER AMPLIFIERS 
oao 

0 O 

F.1KHz 
LOAD.8rL ON ALL 
EXCEPT HY400AT4n. 

- -- 
aº START OF WAVE I 

FORM CUPPING e y o 

, ñ 02 
g 

a 

OS 1 2 5 10 20 sÓ 
OUTPUT POWER -WATTS RMS 

100 250 

THE POWER SUPPLY UNITS (Laminated 

I.L.P. Power Supply Units are 
designed specifically for use 
with our power amplifiers and 
are in two basic forms - one 
with circuit panel mounted on 
conventionally styled trans- 
former, the other with toroidal 
transformer, having half the 
weight and height of con- 
ventional laminated types. 

Model 
Output 
Power 
R.M.S. 

Dis- 
tortlon 
Typical 
at 1 KHz 

Minimum 
Signal/ 
Noise 
Ratio 

Power 

Voltalge 

Size 
in mm 

Wyeight 
in gms 

Price + 
V.A.T. 

HY30 15 W 0.02% 8 0 d B -20 -0-+20 105x50x25 155 £6.34 
into 8 S2 + 95p 

HY50 30 W 0.02% 90dB -25 -0 +25 105x50x25 155 £7.24 
into 8 S2 + £1.09 

HY120 60 W 0.01% 100dB -35 -0-+35 114x50x85 575 £15.20 
into 8 SZ + £2.28 

HY200 120 W 0.01% 100dB -45 -0- +45 114x50x85 575 £18.44 
into 8 2 + £2.77 

HY400 240 W 0.01% 100dB -45 -0-+45 114x100x85 1.15Kg £27.68 
into 4 S2 + £4.15 

Load impedance - all models 4 - 16n 
Input sensitivity - all models 500 mV 
Input impedance - all models 100Kn- 
Frequency response - all models 10Hz -45KHz - 3dB 

and Toroidal) 
PSU 30 ±15V at 100ma to drive up to 

five HY5 pre -amps £4.50 + £0.68 VAT 
PSU 36 for 1 or 2 HY30's £8.10 + £1.22 VAT 
PSU 50 for 1 or 2 HY50's £8.10 + £1.22 VAT 
PSU 70 with toroidal transformer for 1 or 

2 HY120's £13.61 +£2.04 VAT 
PSU 90 with toroidal transformer for 

1 HY200 £13.61 + £2.04 VAT 
PSU180 with toroidal transformer for 

1 HY400 or 2 x HY200 
£23.02 + £3.45 VAT 

* ALL U.K. ORDERS DESPATCHED POST PAID 
HOW TO ORDER, USING FREEPOST SYSTEM 
Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 
this journal. 

IF' 
ELECTRONICS LTD. 
FREEPOST 6, Graham Bell House, Roper Close 
Canterbury, Kent CT2 7EP. 
Telephone (0227) 54778 Telex 965780 

r 

NO QUIBBLE 
5 YEAR GUARANTEE 

7 -DAY DESPATCH ON 
ALL ORDERS 

INTEGRAL 
HEATSINKS 

BRITISH DESIGN AND 
MANUFACTURE 

FREEPOST SERVICE 
-see below 

Please supply 

Total purchase price £ 

I enclose Cheque Postal Orders International Money Order 

Please debit my Account/Barclaycard Account No. 

NAME 

ADDRESS 

Signature' 

®III UM Big 1131 Wilk Whig WE Ili ® 01111 NM i" ETI JUNE 1980 37 



Hobby 
Electronics 
The June issue will be on sale May 16th 
HE RADIO CONTROL 
Can it be true? Yes, of course it is, all the 
problems have been sorted out and next month 
we will be presenting what must be the last 
word in terms of simple to build, 2 channel 
proportional R /C systems. 

The Tx, Rx units are based on just two, that's 
right, two, purpose-built ICs. External circuitry 
has been kept to an absolute minimum, conse- 
quently it will cost a fraction of a commercial 
system. Designed primarily for land -based 
vehicles, boats, cars etc it will enable even the 
most un -skilled constructor to put together a 

really first-class R/C combo in just a couple of 
relaxed evenings. 

More than that we're not prepared to say, we 

are keeping the system under close wraps. 
We're sure it's going to revolutionise construc- 
tional radio control. Make sure you place your 
order early as the June issue is sure to he a 

sell-out. You have been warned! 

CATALOGUE SURVEY 
Do you buy components through the services of 
mail-order companies? If you do then you 
cannot afford to miss this survey into the 
various companies, the cost of their com- 
ponents, the service they offer and the quality 
of their catalogue. Who is the cheapest? Last 
year we came up with some pretty surprising 
results, find out if things have changed. 

METRONOME 
Don't miss a beat with this nifty, state-of-the-art 
little gadget. This revolutionary design has 
completely done away with cumbersome ICs. 
Yes, that's right, absolutely no Integrated 
Circuits. In fact we have used just four corn: 
ponents and if that isn't state-of-the-art, what 
is? 

POWERFETS 
Some day all power transistors will be made this way 

VDS ID PDISS 'BOSON 
CHAN max V max A max W Type 0 Case Price 

80512 P 60 1.5 10 f (3 5) T0202 85p - --- ---- ----- 
BD522 N 60 1.5 10 2.5 T0202 80p 

VMP4 N 60 2.0 25 2.0 380-50E 1250p 
- -- -- ------ 

VN1OKM 'N 60 0.5 1.0 4.0 To92f 55p 
- - - - -- - - - 
VN64GA N 60 12.5 80 0.3 T03 750p 

-- _ - -- - 
VN67AF 'N 60 2.0 15 2.0 T0202 75p 

_ - -- -- - - - - 
2SJ49 P 140 7.0 100 1.0 T03 395p 
2SK134 N 140 7.0 100 1 0 T03 395p 

protected four selection. VN/VM, 96 -page Design Cat. 20p. Heat dips T0202 
12p, 7092 8p. 

MANUFACTURERS/DESIGNERS. We will be stocking Powerfets by IR, TI and Inter - 

sil as well es by Hitachi, ITT and Siliconix. We can advise you on applications and type 
selection, supply samples and quantities. 

REMEMBER Powerfets need virtually no drive current, switch in nanoseconds, and are 
2nd breakdown free, etc. etc. 

CA3026 70p 
CA3080E, 70p 
CA3140E 38p 
DAC08 250p 
DM2502 555p 
í_M308 50p 
LM3900 43p 
MC3401 30p 
NE529 145p 
NE555 25p 
SAD1024 1050p 
SD532 
TDA1022 
TL081 
TLO8C 
2102 
40116 
709 
710 
733 
741 
78L05/12 

30p 
600p 
29p 
55p 
80p 
17p 
15p 
25p 
50p 
18p 
29p 

HI-FI ON TWO CHIPS 
HA 1 2017 (Preamp 0.001 % distortion 
83dB S'N m phono application) 99p 
HA1370 (Poweramp 20 watts in 80. 
0.02% distortion (typ) 195p 

Both with data and circuits. 

POWERFET AMPLIFIER semicon- 
doctor sets. High power designs offer- 

ing very low distortions. 
'80 watt ({THD 0.008%) £8.75 
'120 watt (y THD 0.004%) £16.65 

(with oircultsi 
'into 801 tat all powers and all audio 

fre u on des 

ADVANCED DISCRETE 
BI POLARS 

2SA1083(P) 60v, 100mA 
2SC2545(N) NF0.2d8 19p 
2SA872(P) 90v 16p 
2SC1775A(N) 120v 50,6A, lop 
2SB716A(P) 140v 19p 

(low Cob 1 p8 typ=low distortion) 

SCOPE TRACE DOUBLER P.C.B. 
Built. Cr W shift, cyan select, choprate 
controls and instructions. Useful dis- 
play from DC to 10MHz. Runs from 9v 
battery £9.95 

VCA High quality design offers 
attenuation from 0dB to 
-90c/B. S/N 90dB, THD 
0.01%, B.W. DC to 100KHz. 
Complete component set and 
circuit £2.25 

TL081CP 23p! 
Sp. price 'til 30/6/80 

2yS ADC chip set (DAL08, 
DM2502, NE529) with data 
£9 
FX309 ("Single bit ' A/ D, 
D /A Store speech in RAMS) 
with data £7.50 

Brief data on everything in new lists S.A.E. -.. 

P&P36p. Mail order only. Prices inc. r 

J. W. RIMMER 
Tel. 01-800 6687 
367 GREEN LANES 
LONDON N4 1 DY 

4e4\e, 

, 

FOG HORN 
We're shore you'll build this circuit once you 
sea it. But be warned your popularity will be at a 

very low ebb if you use it in the car. It is LOUD, 
very LOUD, so loud in fact, the only place you'll 
be able to use it is at sea. ' 

CITIZENS BANNED II 
Next month is something of an anniversary for 
us. It will be exactly one year since we 
published our feature 'Citizens Banned'. In 
those twelve months we have carried the 
campaign for CB (sometimes struggling) into 
the open. Our petition (which around half our 
readers signed) gained Government recogni- 
tion, generated national Newspaper. TV and 
Radio coverage and was the catalyst for for- 
ming CB clubs up and down the country. 
Something like 250 000 peop;e are actively 
engaged in the campaign for iegal:sation MPs, 
Government Officials, Doctors. n fact everyone 
and anyone who wants the right for free 
speech. 

In our second major feature we will be 
looking back over the past year and seeing how 
the campaign has fared. 

EGG TIMER 
Something really different for the gadget fans 
next month. Our Egg Timer is e solid-state 
version of the 'sand -in -a -glass egg timer that 
has been around for hundreds of years. Shake it 
and set it down and depending upon whether 
you want a hard or soft boiled egg it will warble 
at the appointed time. No switches to worry 
about, is it magic? Find out next month. 

The items mentioned here are those planned but unforeseen circumstances 
may affect the actual contents. 
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FEATURE 

DESIGNER'S 
NOTEBOOK 
Project editor Ray Marston discusses the uses and practicalities of voltage 
regulator circuits. 

one of the most common and mundane tasks facing the 
electronics engineer is that of designing voltage regu- 
lator circuits, ie circuits that produce a stable and well 

defined DC output voltage over a wide range of load current 
variations. These circuits may vary from simple Zener net- 
works, designed to provide load currents up to only a few mA, 
to fixed -voltage high current units for powering logic boards, 
etc, or to variable -voltage high current units designed to act as 
general-purpose pieces of test gear. 

Zener Based Circuits 
A Zener diode can be used to produce a fixed !eference 

voltage by using the connections shown in Fig.1. Often, the 
supply voltage (Vin) may be subject to fairly wide variations, 
causing the Zener current to vary over a similarly large range. 
As long as Vin is always more than a few volts greater than the 
Zener voltage and provided that the Zener power rating is not 
exceeded this variation has only a moderate influence on the 
output voltage of the Zener, which typically has an effective 
output impedance of a few tens of ohms. 

Fig.1. This basic Zener 'reference' circuit is biased at about 5 mA. A 
current of roughly 5 mA is passed through the Zener diode from the 
supply line via limiting resistor R. 

A Zener can be used as a very simple voltage regulator, 
providing load currents up to a few mA, by merely selecting 
the value of `R' as shown in Fig.2. 

RL 

Fig.2. This basic Zener 'regulator' circuit can supply load currents of 
several milliamps. When the maximum load current is being drawn only 
2 mA flows through the Zener. When zero load current is being drawn 
the Zener passes 2 mA plus the maximum designed load current and 
thus dissipates maximum power. 

In most practical voltage regulator applications the Zener 
is simply used to apply a 'reference' voltage to a high -gain non - 

inverting buffer amplifier, which then supplies the required 
output power. The simplest example of this type of circuit is 
shown in the series -pass regulator circuit of Fig.3. 

V'n 
(18V) 

oV 

Fig.3. This series pass Zener-based regulator circuit gives an output of 
11V4 and can supply load currents up to about 100 mA. Q1 is wired 
as a voltage follower, its emitter remaining at about 600 mV below its 
Zener-defined base voltage under all loading conditions. The Zener 
network provides the base drive current to Q1, this current being equal 
to the output load current divided by the current gain of Ql. Clearly, 
the higher the gain of the Q1 `buffer' stage, the better will be the out- 
put regulation of the circuit. 

+ Vout 
(11V41 

Cl 
10u 

Op Amp Regulators 
One way of improving the regulation of the Fig.3 circuit 

would be to use a Darlington or Super -Alpha pair of transistors 
in place of Q1. An even better solution is to use the op -amp 
plus transistor buffer stage shown in Fig.4. 

+18V 

Fig.4. This op -amp based regulator gives an output of 12 Vat currents 
up to 100 mA and gives excellent regulation. The op -amp and Q1 are 
interconnected as a unity -gain non -inverting DC amplifier with an 
overall current gain of about one million. The output voltage tracks 
within a few mV of the Zener reference value and the output impe- 
dance is less than one milli -ohm. The safe output current driving 
capacity of the circuit is limited to about 100 mA by the power rating 
of Ql; higher currents can be obtained if Q1 is replaced with a power 
Darlington transistor. 
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+20V (UNREGULATED) 

03 

0V 

NOTES: 
C11 IS BC214L 
Q2 IS 2N3054 
03 IS 253055 

OUTPUT 
5V5 15V 

0- A 

Fig.5. This variable -output 0-1 A circuit gives excellent regulation. 

The performance of the basic op -amp circuit of Fig.4 can 
be improved in a variety of ways, some of which are shown in 
Fig.5. The first improvement that can be made is to make the 
Zener reference voltage (ZD1) independent of supply voltage 
variations by powering ZD1 from the output of constant - 
current generator Q1-R1-ZD2-R2. Next, the Zener noise 
can be eliminated by feeding the reference voltage to the op - 
amp via low-pass filter R3-C1. Thermal drift effects can be 
eliminated by making ZD1 a 5V6 type, with near -zero (actu- 
ally about -0.2 mV/ C) temperature coefficient; the op -amp 
output voltage can then be set to the desired value (greater 
than 5V6) by using feedback components RV1-R4 to set the 
op -amp's voltage gain at some appropriate value. 

+30V (UNREGULATED) 

NOTES: 
01 IS BC212L 
02 IS 2N3054 
03 IS 253055. 

+ OUTPUT 
0-20V 
0-1A 

Fig.6. The output of this circuit is fully variable from zero to 20 V. The 
effective reference voltage is made variable from zero to 5V6 via RV1 
and the op -amp is given a fixed voltage gain of about four via R4-R5. 
Note that a CA3140 op -amp, which can handle input signals down to 
ground volts, is used in this application. 

.35T0 ,45V IUNREGULATED 

NOTES: 
Q1 IS BC212L 
Q2 IS 253054 
03(0253055 
Q4 IS BC1B4L 

03 

OS - 

ORS 
1W 

Finally, the load current capacity of the circuit can be set 

to a fairly high value by using a Darlington -connected power 
transistor in the series -pass output stage. 

Three Terminal Circuits 
Three -terminal, regulators are remarkably easy to use, as 

shown in the basic circuits of Figs.8 to 10, which show the 
connections for making positive, negative and dual regulator 
circuits respectively; the ICs shown in these examples are 12 V 
units with current ratings of one amp. Note that a 270n or 
greater disc, (ceramic) capacitor should be connected close to 
the input terminal of the IC and a 10u or greater electrolytic 
to the output. 

Fig.8. Connections for using a 3 -terminal positive regulator IC, in this 
case a,12 .V, 1 A type. 

Fig,9. Connecfons for using a3 -terminal negative regulator IC, in this 
case a 12 V, 1A type. 

12V 

Fig.10. Comp ete circuit of a 12 V, 1 A dual power supply. 

25--30V 
} VOLT 

12V TO 
C2 20V 
10u 

12V 

Fig.11. A very simple method of varying the output voltage of a 3 - 
terminal regulator. The bias voltage is obtained by passing the IC's 
quiescent current (typically about 8 mA) through RV1. This design is 
adequate in most applications, although the output voltage obviously 
hifts slightly with changes in quiescent current. 

Fig.7. This 0-25 V, 1 A regulator has errent limiting in its output The output voltage of a 3 -terminal regulator is referenced 
stage with short-circuit or overload protection via Q4 and load -sensing" to the- 'common' terminal of the IC, which is normally groun resistor R8. The op -amp is protected against excessive supply rail 
voltages via R4 and ZD3. den rl ost 'regulator ICs draw quiescent currents of a few mA, 
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FEATURE Designer's Notebook 

which flow to ground via the common terminal. The regulator 
output voltage can thus be raised above the designed value by 
simply biasing the `common' terminal with a suitable voltage. 

1 
Vin 

25-30V 
TD1 

27Dn 
DISC 

7812 

IN OUT 
COMMON 

5V6 1 

R1 
383 f 

} Vout 
17V6 

T2 
10u 

/7777 

Fig.12. The output voltage of a 3 terminal regulator can be increased by 
a fixed amount by wiring a suitable Zener in series with the common 
terminal. 

01 } MJE 2955 

R1 
180 
1W 

Vin 
18 TO 

25V 

1 

7812 
OUT 

COMMON 

am°" 

Fig.13. The output current capacity of a 3 -terminal regulator can 
readily be boosted via an external transistor. This circuit can supply 
5 A at 12 V. At low currents insufficient voltage is developed across R1 
to turn Q1 on and all of the load current is provided by the IC. At 
currents of 600 mA or greater sufficient voltage (600 mV) is developed 
across R1 to turn Q1 on, so Q1 provides all currents in excess of 
600 mA. 

T2 

11 
OUT 

0u 

1 

DI 

270n 
DISC 

270n 
DISC 

Q1 
MJE 2955 

7812 

IN OUT 

COMMON 

sOV 
77777 

+ 

T2 
100 

Vout 
12V 

Fig.14. This 5 A, 12 V regulator has overload protection provided via 
Q2. 

1 

Vin 
18 TO 50V 

i 

111 

1k0 

10o 

@01 2N3055 

ZD1 
27V 

1270n 
ISC 

IN 7812 OUT 

COMMON 

' ov 
l7777 

+ 

C3 
10u 

Vout 
12V 

10-1A 1 

l 

Fig.15. This 12 V lamp regulator circuit is fully protected against 
excessive input supply line voltages. 

ETI 

7- 

TRANSISTORS 
AC128 15p 
AC187K 30p 
AC188K 30p 
ACY17 90p 
AD149 55p 
4F127 35p 
ASZ17 120p 
AU113 150p 
BC107 7p 
BC108 7p 
BC108A 7p 
BC108C 7p 
BC136 15p 
BC140 28p 
BC141 30p 
BC142 25p 
BC143 28p 
BC147 6p 
8C147ß 6p 
BC149 7p 
BC149C 7p 
eC159 9p 
BC160 35p 
BC167A 10p 
BC178 12p 
BCt79 12p 
BC182. 8p 
BC182L 9p 
BC183' 9p 
BC183L 9p 
BC184L 9p 
ßC186 20p 
BC212 9p 
BC2121 9p 
BC213B 9p 
BC327 13p 
8C328 13p 
BC337 /6p 
BC338 11p 
BC440 32p 
BC547 9p 
8C548 9p 
BC550 14p 
BC558 12p 
BCY33 99p 
BCY34 99p 
BCY39 229p 
BCY58 16p 
BCY70 12p 
BCY71 12p 
BCY72 12p 
BF179 25p 
BF183 25p 

BF200 29p 
BF336 33p 
eFX30 32p 
BFX86 26p 
BFX88 22p 
8FY50 13p 
BFY51 13p 
BFY64 28p 
BFY90 56p 
BSX19 80p 
BSY95A ióp 
BU204 149p 
BU208 150p 
0C29 89p 
0C43 5Op 
25696 15p 
2N930 20p 
251132 19p 
2N1304 40p 
251613 12p 
251711 15p 
2N2217 20p 
2N2219A 20p 
252221 18p 
2N236B 15p 
2N2369 14p 
2528944 20p 
252904 15p 
2N2904A 15p 
2N2905 15p 
2N2906 15p 
2529261 10p 
2N29260 10p 
252926R 10p 
253442 102p 
2N3702 8p 
253704 8p 
253705 8p 
253708 8p 
2537091( 8p 
2N3866 35p 
253906 10p 
254058 12p 
254427 60p 

DIODES 

A4119 10p 
BA154 9p 

BN4001 4P INTERFACE COMPONENTS LIMITED, N4002 4p 

N4005 5P 
OAKFIELD Cb 

TELE HONE 02403 OBI. TÉLEXH8372188CKS 
HP6 6SU 

54148 5p 
S44 3p 

Write,telephone or call. Access or Barclaycard accepted 

704 
727 
741 
747 
750 

OPTO TRIACS 
Leda with internal 
125 Red 10p trigger 
125 Orange 10p 4A 400V 54p 66p 
125 Yellow 10p 4A 600V 60p 75p 
2 Red 10p 6A 400V 60p - 75p 
2 Green 10p 6A 600V 66p 90p 
2 Clear 10p 8A 400V 66p Sop 

8A 600V 72p 95p 
10A 400V 72p 95p 

DISPLAYS 15A400V 1ó8p 1óp 
154 600V 126p 138p 

110p 
160p 
1609 
160p 
160p 

REGULATORS 

7805 57p 
7812 57p 
7815 57p 
7818 57p 
7824 57p 
7905 14Op 
7912 140p 
7915 14op 
7918 140p 
7924 140p 
LM320T5 149p 
LM32078 149p 
LM320T15 149p 
LM320T18 149p 
LM 34075 74p 
LM34078 74p 
LM340T15 74p 
LM340718 74p 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7412 
7413 
7414 
7416 
7417 
7420 
7427 
7430 
7432 
7438 
7442 
7447 
7450 
7451 

-MEMORIES 

TTL 

9p 
9p 
9p 
9p 

10p 
14p 
30p 
30p 
17p 
17p 
12p 
17p 
25p 
45p 
25p 
25p 
14p 
26p 
14p 
22p 
26p 
48p 
50p 
15p 
15p 

7470 
7472 
7474 
7475 
7480 
7482 
4LS00 
741501 
741002 
741503 
74L0O4 
741010 
741011 
741520 
74LS30 
741532 
741942 
74LS51 
741055 
74LS74 
74LS75 
741576 
74LS85 
741590 
741593 
7410114 
7410122 
7415123 

EPROMS 

30p 
25p 
20p 
27p 
40p 

60 
t1p 
11p 
12p 
12p 
12p 
19p 
20p 
18p 
18p 
24p 
89p 
24p 
28p 
39p 
46p 
39p 
99p 
36p 
79p 
49p 
65p 
65p 

7410124 15p 
7415132 89p 
7410139 79p 
7410151 89p 
7410155 91p 
7410156 89p 
7410157 69p 
7410165 69p 
7410168 139p 
7410174 99p 
7486 25p 
7491 63p 
7492 35p 
7493 28p 
7494 63p 
7495 63p 
74100 110p 
74107 3op 
74121 25p 
74122 36p 
74123 44p 
74145 72p 
74154 8Op 
74157 60p 
74161 85p 
74175 63p 
74180 84p 
74181 151p 
74191 80p 
74192 BOp 
74193 80p 
74194 80p 
7410175 99p 
7415190 110p 
7410192 115p 
7410194 115p 
7415195 115p 
74L0196 95p 
7410197 125p 
741S257 99p 
7410260 99p 
74LS273 199p 
74LS367 59p 
7313378 159p 

CPUs 

2A 
4A 
6A 

BRIDGES 

50V 100V 200V 400V 600V 
45p 52p 6Op 75p 100p 
52p 60p 68p 82p 105p 
60p 68p 75p 90p 112p 

DIL SOCKETS 

8 pin 10p 
14 pin 12p 
16 pin 13p 
20 pin 25p 
24 pin 30p 
40 pin 40p 

MEMORIES 

21102 
211 
4027 
4116 

109p 
400p 
275p 

750Op 

EPROMS 

2708 
2716 

750p 
2600p 

CPUs 

Mk 3880 1250p 
Mk 3881 750p 
Mk 3882 750p 

O PTO 

CMOS 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4042 
4043 
4044 
4046 
4049 
4050 
4051 
4052 
4053 
4066 
4069 
4070 
4071 

14p 
14p 
14p 
69p 
16p 
79p 
36p 
36p 
19p 
16p 
59p 
73p 
42p 
79p 
79p 
45p 
89p 
83p 
79p 
16p 
49p 
17p 

129p 
39p 
59p 
89p 
49p 

189p 
99p 
69p 
86p 
ß3p 

loop 
45p 
43p 
69p 
69p 
69p 
49p 
17p 
17p 
17p 

4072 17p 
4073 17p 
4075 19p 
4076 75p 
4077 35p 
4081 19p 
4082 17p 
4160 105p 
4161 105p 
4162 105p 
4163 105p 
4402 36p 
4404 110p 
4412 86p 
4445 174p 
4446 148p 
4502 99p 
4511 89p 
4512 89p 
4514 229p 
4515 229p 
4516 99p 
4520 79p 
4522 129p 
4526 125p 
4531 125p 
4555 92p 
4556 69p 
4581 269p 
4582 115p 
4584 59p 
4585 99p 

We also Stock 
Nascoma 1 and 2 
TRS 80, Shark 
MZ80K, PET Com- 
puterkit and 
associated software 
and firmware. 

35p P&P 
VAT 

additional 
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MBC 
MIC 
BAX 
MID 
UGB 
VEM 
LH D 

GPA 
SFR 
SUB 
MAG 

CM 
CM 

GM 
GM 

LHD 

IPM 
IPM 
PPM 
PPM 
RIM 
RIO 
LDM 
MC 
MT 
PSU 
PSU 

PROGRESSIVE 
ELECTRONIC 
PRODUCTS 

Dept. ETI 1, 593 High Road, Leyton, 
London E10 6PY.Tel: 01-558 0678 

Price list as at 31st March, 1980 - 1 Meter Buffer Card - 1 Microphone Pre -Amplifier - 1 
. Bass& Treble Tone Control -t Mid Range Tone Control - 1 Unity Gain Buffer Amplifier - 1 Virtual Earth Amplifier - 1 Line Headphone Driver 

-1 General Purpose Amplifier 
-1 Scratch Filter - 1 Subsonic Filter 
-1 Disc Pre -Amplifier (Moving 

Magnet) £8.70 - 1 Complete Channel Module 
-1 b Complete Channel Module 

(with E.Q.defeat switch & ad- 
ditional facilities) £80.24' 

-1 Complete Group Module £57.46` 
-1 b Complete Group Module 

+ LED Display £78.52' - 1 Line Headphone Driver + 10dB Gaih 
+10dB £7.15 

-1M Input Module Microphone £27.00 
-1L Input Module Line £20.00 - 1 PPM Driver Card £26.50 

PPM Meter Movement £36.00' 
-1 Ring Intercom Master Station £56.00' 
-1 Ring Intercom Outstation £16.50 - 1 LED Display Module £26.23 
-1 Moving Coil Pre -Amplifier £26.00' 
-1 Microphone Transformer net £8.50 - 1 Power Supply 24v DC at lA £18.00' 
-3 Power Supply 24v DC at 

100mA £12.00' 
PAC -1 50 watt Power Amplifier £34.00' 
104 mm Conductive Plastic Fader £26.00 
60 mm Carbon Fader (no panel) £1.10 

CUSTOM BUILT MIXERS P.O.A. 
Frame Work for Use with CM -1 and GM -1 P.O.A: 
Suppliers of complete Mixing Consoles to 
Theatres, Radio Stations, Recording Studios, 
Trade enquiries welcome. 
TERMS: 
Cash with order, except approved accounts. All prices 
subject to 15% VAT. 75p Postage and Packing per 
order, except on items marked with ', which will be 
charged at £2 per order. 

£3.68 
£8.50 
£7.40 
£6.85 
£4.40 
£4.95 
£6.30 
£5.48 
£7.55 
£6.20 

£70.26' 

ETCH RESIST TRANSFER 
KIT SIZE 1:1 
Complete kit 13 sheets 6in x 4Y in £3.00 
with all symbols for direct application to 
P.C. board. Individual sheets 30p 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.O.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 9ìn. Price 
£1.20. 

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 1/ein kit or 1/4in kit. £1.20 
complete. State size. 

All orders dispatched promptly. 
All post paid 

Shop and Trade enquiries welcome 
Special Transfers made to order 

E. R. NICHOLLS 
P.C.B. TRANSFERS 

DEPT.ETI6 

46 LOWFIELD ROAD 
STOCKPORT, CHES. 061-480 2179 

Codespeed 
Electronics 

P.O. BOX 23, 34 SEAFIELD ROAD, COPNOR, 
PORTSMOUTH, HANTS, P03 5BJ 

REJECT FLUORESCENT CALCULATORS, modern, 
fluorescent, 10 function calculators with memory: Most 
repairable but no guarantees. £2.99 each. ALARM 
CLOCK I.C. MM5316, brand new, with date £2.29 
each. POLARIZING FILTER 0.006" thick plastic film. 
Any size cut, max. size 19" by 250 feet. 2p per square 
inch. DIGITAL MULTIMETER CHIP MM 53301.C. to 
build a 41/2 digit multimeter. With data £3.49 each. 
WRISTWATCH LCD supplied with polarizers and 
data, 99p each. 0.8" LED DISPLAY 4 digit, common 
othdoe, with data. £3.75 each. LED ALARM CLOCK 
MODULE with 0.7" high digits, with data £5.99 each. 
10 UNTESTED LED DISPLAYS you to test. 0.1" 
digits, common cathode 99p. LED WRISTWATCH 
I.C. MostekMK5030, with data 95p each. LED 
WRISTWATCH DISPLAY type DIS501, 0.1" digits. 
(Matches MK5030 I.C) With data 95p wch NOTE 
the MK5030 and DIS501 are in 'legless flatpack' style 
package and require some fairly fine soldering. 20 KEY 
CALCULATOR KEYBOARDS, 2 for 99p (not for use 
with NORTEK 4204 calc. chip). REJECT LED CAL- 
CULATORS, some repairable, but all good value for 
spares. £2.50 each. MINI SLIDE SWITCHES 2 pole 
change over contacts 15p PUSH-BUTTON 
SWITCHES spring loaded (momentary) with one n.o. 
contact 14p. LM555 TIMER I.C. supplied with 
applications booklet 23p each. LED CALCULATOR 
DISPLAY 8 digit, common cathode, multiplexed, 0.1" 
digits. With data 99p 2102 MEMORIES. Dynamic 
memories for the micro -men. With data 95p. CALCU- 
LATOR CHIP, Nortec 4204, 4 function and constant. 
With data 8Op. MINI REED RELAYS 500 ohm coil, 
12V d.c. One ncontact. 79p each. QUALITY 
SUB -MINIATURE REED SWITCHES, brand new, 
extremely sensitive, 39p each. 4" CABLE TIES, 25. 
tywraps for only 35p. 

POST AND PACKING ADD 35p (OVERSEAS ORDERS 
ADD £1 I 

MORE GOODIES IN OUR CATALOGUE. SEND 
MEDIUM-SIZED S.A.E. FOR YOUR FREE COPY. 

VAT: ADD 15% TO TOTAL COST (INCLUDING 
POST AND PACKING). 

FULL SATISFACTION GUARANTEE ON ALL. 
ITEMS 

ARE YOU 

INTO THE 
C.B. SCENE? 

If so, a 9" x 4" SAE will bring you 
free details of our carefully 
selected range of C.B. 
Accessories. 

MAIL ORDER ONLY 

Post today to: 

POLAR 
ENTERPRISES 

2 SWORDERS HOUSE 
HIGH STREET 

CROWTHORNE, BERKSHIRE 
TEL. 03446 71714 

(24 -hr. Answering Service) 

REMEMBER! UNTIL C.B. BE- 
COMES LEGAL WE DO NOT 

SELL RIGS. 

S EIKO' 
PRICES SLASHED! 

TSI Alarm Chronograph 

With countdown alarm. Hours, 
seconds, alpha day and 

upper display; and day, date,' 
alarm and hourly chimes. 

alarm (upper display). 
from 1/100 sec to 12 

net, lap, and 1st and 2nd 
Stainless steel. Glass. 

£44.95 

for 
Hours, -. 

and 3.-ffi!!a 

/'-- 3 minutes, 
ys ,,:,,w date on 

éc P1D 
1 1 month, 

- Countdown 

'i n I-; Stopwatch i u5ß hours; 
place times. 

Only 

TS7 Alarm Chronograph 

100M Water Resistant. Suitable 
swimming, water skiing etc. 
minutes, seconds, day, date 
month. Programmable weekly 
Interval alarm timer up to 16 
Hourly chimes. Stopwatch, 
second to 20 minutes, then 
to 12 hours. Upper display 
times. Lower display - Total 

only £69.95 

TS5 World Time/Alarm 
Two Alarms, 
(dual tones). 
mally 

L I I é o 
seconds, 

-^.-c¿_ minutes, 
time mode 
of the 
when 
time functions. 

alarm. , 

hours. 
1/100 

seconds 1fÌ-.fJBSg 
lap ya .'-'.s 

time. 

local and world time 
Hourly chimes. Nor- 

displays hours, minutes, 
day; or optionally hours, 
day, date, month. World 
displays an atlas with each 

19 time zones highlighted 
selected. Date and summer 

£59.95 
PI £84.95 

/Digital 
a,4 

day, x . 

second 
d then 

and 1st 
9,999 

- 
dispia y of hours, 

seconds. day date and 
24 hou: alarm and 

chimes. Stopwatch from 
second to 20 minutes,. 

seconds to 23 hours. Upper 
-lap " es. Lower 
-total fi me. 5 r Steel 

thick plus front 

£39.95 

as ETI offer) £69.95 

Stainless 
x' Gold 

J127 Analogue 

Independent analogue display- 
Digital hours, minutes, seconds, 
and day, date, month, 1/100 
stopwatch to 20 minutes 
seconds to 12 hours; net lap 
& 2nd place. Single counter to 
or dual counter to 99. 

(£95) £69.95 

TS2 Alarm Chronograph 
. :r::a-T 

Comprehensive 

-2./1, 

Comprehensive 

c.^ 
minutes, r1 hourly 
1!100 

i then 
display 

': lair 0859 display 
encased-8mm 

IL 
buttons 

Only 

TS4 Calculator/Alarm 
(Same 

SEIKO. The worlds largest manufacturer of 
high quality watches. 
Solid stainless steel cases and bracelets, unless 
otherwise stated. Scratch resistant glass Splash 
resistant. Typically 2 year + battery life. Accuracy: 
m 15 seconds per month or better. 

SEE OPPOSITE PAGE 
FOR ORDERING DETAILS 
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LCD ANALOGUE/DIGITAL 
The best of both worlds with Casio's 

new watch 

LCD 
Analogue 
Digital 

Stopwatch 

Countdown 

12 ar 24 hour 
display 

Time display Time calendar 

Time display. Digital: Hours, minutes, seconds, am/pm. Analogue: Seconds 
Time/date display. Digital: Hours, minutes, am/pm, date. Analogue: Seconds. 
Time/calendar display. Digital: Month, date, day. Analogue: Hours, minutes. 
Stopwatch. Measuring net, lap and first & second place times from 1/10 second to 59 
minutes, 59.9 seconds. 
Countdown. Measuring capacity 60 minutes, in 1 /10 second units. Setting to the second. 
Countdown can be stopped and restarted for net time measurement. 
Calendar: Auto calendar set at 28 days for February. 
Case: Water resistant. Mineral glass. 39.6mmx35.8mmx8.3mm. 
Battery: One lithium battery type BR -2016 gives approx. 2 years operation. 

56(1S-508. Stainless steel. Available now. (£39.95) £34.95 
56QS-38B. Chrome plated. Available soon (£27.95) £24.95 

For the man who doesn't want hands on his 
time 

Alarm/ 
Chronograph 

Hourly chimes 

Push-button 
calendar 

Full month 
calendar 

Tone control 

Time and date display. Hours. minutes. seconds, am /pm, and date. 
Calendar display. Day, date, month and year. 
Monthly calendar display. From the year 1 901 to the year 2099. 
Stopwatch. Measuring normal, net, lap and first and second place times from 1/10 second 
to 11 hours, 59 minutes, 59.9 seconds. 
Alarm time function. Displaying hours, minutes, and am /pm. 24 hour. 
Tine signal function. Chiming every hour, on the hour, when selected. 
Tone control system. Tone pitch can be varied in 10 steps. 
Calendar: Auto calendar pre-programmed to the year 2029. 
Case: Stainless steel, water resistant. Mineral glass. 39.4mmx35.7mmx8.6mm. 
Battery: One lithium battery, type BR -2016, lasts approx. 15 months. 

79CS-51B Executive alarm chrono (£44.95) £39.95 

81 QS -35B Alarm 
Chronograph 
Stainless steel. Mineral glass. 
Water resistant. 5 YÈAR 
BATTERY. 
Hours, minutes, seconds, day; 
And day, date, month and year. 
12 or 24 hour display. 24 hour 
alarm, hourly chimes. 
Stopwatch from 1/100 second 
to 7 hours; net lap and 1st and 
2nd place times. 

(£34.95) £29.95 

NEW MODEL. 81 QS -40B. As above but heavy chrome 
plated case. (£27.95) £24.95 

95QS-368 Chronograph. Similar to above but with dual 
time (12 or 24 hr.) in lieu of alarm and chimes. Stainless 
steel: (£22.95) £19.95 
95QS-42B. As above but with stainless steel jacket. 
(£19.95). 

£17.95 

83QS-41 B Alarm 
Chronograph 
S/S encased. Mineral 
glass. Water resistant. 
3 YEAR BATTERY 
Hours, minutes, seconds, 
date, am /pm; or hours, 
minutes, alpha day, date 
am/pm. 24 -hour alarm, 
hourly chimes. 
Stopwatch from 1-10 
second to 12 hours; net lap 
net lap and 1st and 2nd 
place. Nightlight. 

ONLY £24.95 
F-80. As above but with black resin case/strap with S/S 
back and front trim. £19.95 

P1EASE NOTE 
Casic's gúarantee is only valid if goods are 
purchased from an authorised dealer. 
Authorised dealers are easily recognised 
because they do not advertise goods 
below a minumum price,(our price). Casio 
will ONLY supply authorised dealers. 

Having said that, we will always try and 
beat a lower advertised price providing the 
advertiser has stocks. 

Send for our FREE LEAFLET 
"The whole truth about digital watches." 

CALCULATORS 
WITH CLOCK, ETC. 
PW-81 £14.95. AQ -1500 £14.95. MQ -6 £19.95. MQ -12 
£19.95. AQ -2200 £19.95. ML -71 £22.95. ML -81 
£22.95. HR -10 £29.95. 

SCIE NTIFICS 
With check. EX -7100 £24.95. FX-800 £24.95. 
Others: EX -81 £12.95. EX -80 £13.95. EX -100 £15.95. 
FX.100 £15.95. FX.330 £15.95. EX.510 £19.95. 
FX. 3200 £21.95. 
FREE MASTER PACK (RRP )17.95) 
with EX -501P + F.A.-1 or EX -502P + FA -1, EX -501p 
£54.95. EX -502P £74.95. FA -1 £19.95. 

ILLUSTRATED CATALOGUE 
Casio and Seiko products. Send 25p to: TEMPUS 
(Information and Service Centre), 19-21 Fitzroy Street, 
Cambridge CB1 1 EH, 

RETURN OF POST SERVICE 
Postal and telephone orders received before 4.00 p.m. will normally be despatched the same day by FIRST CLASS POST. 

Send your order by FREEPOST (2nd class post - no stamp required). Please phone urgent orders or use first class mail. 

SPECIAL OFFER 
We are now sole suppliers of the 
MASTER PACK software kit for the 
Casio FX-501 P and FX-502P program- 
mable calculators, comprising a manual 
and pre-recorded tape with over 150 
ready -to -run programs. The RRP is 
£17.95. However until July 31st, 1980, 
we will give A FREE Master Pack with 
every FX501 P and FA -1 or FX-502P and 
FA -1 purchased from us. 

C-80 Calculator 
Watch 
(Finger -touch keyboard). 
Hours, minutes, seconds, 
am/pm, day. Day, date, 
month auto calendar 
pm -programmed to 2009. 
Professional 24 hour 
stopwatch. net, lap, 1st & 
2nd place to 1/100 sec. 
Dual time. 8 digit calculator. 
N ightlig ht. 
Water resistant. Glass. 
Black resin case/strap. 
44.9mmx35.8v1 0.2mm 

ONLY £24.95 

LADIES' CASIO WATCHES 
10 models, from £12.95 to £44.95 

RICOH WATCHES 
We are now authorised agents for these HIGH QUALITY 
Japanese analogue and digital watches. P.O.A. 

PRICE includes VAT, P&P. Send your 
Company Order, Cheque or P.O- or phone 
your ACCESS or B'CARD number to: TEMPUS TempusFro 

, 1 

{Dept. ETI 
64-167 East Road 

Cambridge CB1 1 BR. Tel. 0223 312866 
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TAPE RECORDER 
OPTIMISER 
Don't be biased! Set up your tape recorder to make the most of those expensive 

tapes. This unit allows you to optimise the frequency response of any tape 

playing system. 

ith the increasing popularity of cassette tape systems, W the search for perfect reproduction has led to the 
introduction of a wide variety of different magnetic 

media. Even when you use the correct tape for your machine, 
improvements to the sound may be made by slight adjust- 
ments of the bias control. Some decks feature this control on 
their front panels; even cheaper or older machines will have a 
bias preset potentiometer inside them somewhere. 

Better Bias 
This unit produces a 400 Hz and 8 kHz sinewaves of equal 

amplitude. By recording these using different bias settings, 
your system can be optimised for a maximally flat response or 
peaked for treble emphasis. The procedure is to record the two 
tones using a chosen bias setting then monitor the output 
levels on the VU meter. If desired, the bias can be adjusted to 
achieve the required response. If your deck does not feature 
a VU meter, you can use an oscilloscope instead. The high and 
low tones may be selected manually or will be produced 
alternately when the unit is switched to `auto'. A frequency 
of about 0.3 Hz was chosen for this function. It can be simply 
altered by reselecting the value of Cl 

Construction And Use 
Our PCB design offers a convenient means of building up 

the unit (after all you need somewhere to put all those presets 
don't you!). Whatever method of construction you use, there 
are no special precautions to take except to watch out for the 
polarity of the semiconductors and tantalum capacitors. 

An oscilloscope is an invaluable aid when setting up the 
unit. However, if one is not available, connect the output to 
a monitor amplifier and do it by ear. Preset RV5 should be 
set to mid position and RV3 to maximum resistance. With 
power applied, RV1 may now be adjusted to produce a 4 V 
peak to peak triangle waveform at pin 2, IC2. Then RV3 
should be adjusted for the best sine wave. Small adjustments 
of RV5 may now be made to further improve the waveform. 
You should now have a fairly good sine wave of about 2 V 
peak to peak at pin 2, IC2. 

The frequency of the two tones is set by adjustment of 
RV2 and RV4. A frequency meter makes this a doddle. If you 
do not have one, then R7,RV2 and R8,RV4 may be replaced 
by fixed resistors. The calculated values using C4,10n are 
250k (400 Hz) and 12k5 (8 kHz). 

This simple project will help you get the very best from 
your audio system. 
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PROJECT 

400Hz 
AUTO 

8kHz 
Stti1 

+9V 

OV 

9V 

R1 
10k 

R2 
1MO 

Cl 
1u5 

3 

NOTES: 
IC1 IS 3140 
IC2 IS XR2206 

PARTS LIST 

RV1 
47k 

OUTPUT 

o 

Q OV 

47u 

RESISTORS 
R1,7 10k 
R2 1MO 
R3,4 47k 
R5 4k7 
R6 22k 
R8 180k 

POTENTIOMETERS 
RV1 47k min horiz preset 
RV2 4k7 min horiz preset 
RV3 470R min horiz preset 
RV4 100k min horiz preset 
RV5 22k min horiz preset 

CAPACITORS 
C1 1u5 tantalum 
C2,3 47u tantalum 
C4 10n polyester 
CS 1 uO tantalum 

SEMICONDUCTORS 
IC1 3140 
IC2 X R2206 

MISCELLANEOUS 
PCB, IC sockets, single pole centre -off change -over switch. 

R6 
22k 

RV3 
470R 

4 

IC2 

C4 
1011 

R7 
10k 

13 14 

16 

15 
10 12 

R8 
180k 

+ 

RV2 RV4 C5 
4k7 , 100k , 1u0 

RV5 
22k 

o 
+9V 

-9V 
Q 

Fig.1. (above) Circuit diagram. RV2 and RV4 are used to set the 
frequency of the two tones. 

Fig.2. (left) Component overlay. The rate of switching between the two 
tones is set by Cl (0.3 Hz here, with Cl, 1u5). 

HOW IT WORKS 
Most of the work is taken care of. by IC2. This chip generates a 

triangle waveform which is shaped internally to produce the 
sine wave output. Frequency is controlled by the value of C4 
and choice of resistance from pin 7 or 8 to the negative supply. 
Only one resistor is actively connected at any moment. Selection 
is achieved by controlling the voltage applied to pin 9. When the 
voltage at pin 9 is above two volts, or if the pin is open circuit, 
then the timing resistor connected to pin 7 is selected. When the 
signal at pin 9 drops below one volt, control is transferred to 
the resistor at pin 8. 

Changeover is accomplished automatically by connecting 
the output of IC1, an op -amp configured as an astable oscillator, 
to pin 9. A high or low output can be 'forced' by switching R1 

to either supply rail via SW1. With SW1 in the 'centre -off' 
position, the op -amp will switch at slightly less than 1 Hz pro- 
ducing alternating tones from the unit. Frequencies are set by 
adjustment of RV2 and RV4. 

The output signal is developed across R5,6. Any convenient 
ratio may be chosen for these components to provide any 
desired output level up to a few volts peak to peak. A split 
supply was chosen as it facilitates circuit design. In any case 1C2 

needs at least a ten volt supply, precluding the use of a single 
battery. Current consumption is low and two PP3 type batteries 
provide a convenient source of power. Frequency stability with 
falling battery voltage is good and standard dry (Leclanche) 
batteries are quite adequate. Capacitors C2,3 provide overall 
decoupling. 

BUYLINES 

The XR2206 is available from Technomatic Ltd or Stevenson 
Electronic Components. The other parts should be readily 
available. 

ETI 
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FREE 
POWER 
SUPPLY 

NASCOM-2 MICRO- 
COMPUTER 
FREE 16k 

RAM Board 

only £295 
+ VAT 

Z80A 8 bit. This will run at 4 Mhz but is 
selected between 1/2/4/Mhz. 
On -board, addressable memory. 2K 
2K Monitor- Nas-sys 1. 1K Video RAM 
(MK 4118). 1K work space/User RAM 
(MK 4118). 8K Microsoft Basic 
(MK 3600 ROM). 8K Static RAM/2708E Pr. 

Microprocessors Z80A. 8 bit CPU. This will run at 
4MHz but is selectable between 1/2/4 MHz. This 
CPU has now been generally accepted as the most 
powerful, 8 bit processor on the market. 
INTERFACE 
Keyboard New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses stand- 
ard Nascom, monitor controlled, decoding. 
T.V. The lv peak to peak video signal can drive a 
monitor directly and is also fed to the on -board 
modulator to drive the domestic T.V. 
1.0. On -board UART (Int. 6402) which provides 
serial handling for the on -board cassette interface 
or the RS232/20mA teletype interface. 
The cassette interface is Kansas City standard at 
either 300 or 1200 baud. This is a link option on the 
NASCOM-2. 
The RS232 and 20mA loop connector will interface 
directly into any standard teletype. 
The input and output sides of the UART are 
independently switchable between any of the 
options - 
i.e. it is possible to house input on the cassette and 
output on the printer. 
PIO There is also a totally uncommitted Parallel 
I/O (MK 3881) giving 16, programmable, I/O lines. 
These are addressable as 2 x 8 bit ports with 
complete handshake controls. 
Documentation Full construction article is pro- 
vided for those who buy a kit and an extensive 
software manual is provided for the monitor and 
Basic. 
Basic The Nascom 2 contains a full 8K Microsoft 
Basic in one Rom chip with additional features like 
DEEK, DOKE, SET RESET for simple programming. 

PLAIN PAPER Fully built and 

PRINTER 
oused in a 

stylish enclosure 
for just £325 plus VAT. Interfaces with all micro 

computers 
The Nascom IMP (Impact Matrix Printer) features 

ars 

60 lines per minute. 80 characters per line. 
Bi-directional printing. 10 line print buffer. 
Automatic CR/LF. 96 character ASCII set 

(including upper/lower case, S,# , El. Accepts 
8k" paper (pressure feed). Accepts 9V paper 
(tractor feed). Tractor/pressure feed. Baud 
rate from 110 to 9600. External signal for 
optional synchronisako^ of bond rate Ideo; for wo'd 

, processìngg 

96 Eüf KITmS 
fro 130 £225 

. _ 

*Mimeo's. and* f4. .ro .e.19 

Microprocessor board* (Nascom 2) 
4MHz Z80 CPU; TV or Video -F 1200 baud 
Kansas City + Serial RS 232 printer 
Interfaces; Keyboard; 128 character ASCII 
plus 128 Graphics in 2 x 2K ROM; free 
16 -way parallel port; 8K BASIC; NAS SYS 
operating monitor. £280 built and tested. 
Firmware & MOS ICs 
Zeap Assembler (4, 1 Kx8 EPROMS) £50 
Nas Pen text editor (2, 1Kx8 EPROMS) £30 

Floppy disc system 
Double sided, double density 51in disc 
giving 280K bytes formatted, including con- 
troller board/PSU/Housing and intercon- 
nects £480. 
Controller board £127.50 Second Disc 
£240. 
CP/M £80 
System 80 housing 
High strength GRP moulding 
Accepts 12x8 Nascom 2 CPU board, four 8x8 
expansion boards. £85 incl. frame racking, 
interconnects and motherboard. 
Expansion boards* 
16K RAM £127,50 32K RAM £185.00 
48K I AM £245.00 
High Resolution Programmable Graphics 
£90 
High Resolution Colour board £140 (kit). 

Available in kit form. 
All prices subject to VAT. 

COMPUTER KEYBOARDS 

TASA 56 key touch sensitive keyboard. All ASCII 
characters including control keys. Parallel output 
with strobe. Shift lock. Keys coded in 3 colours to 
indicate function, 18 V DC at 35 mA. 15" x 6.25" x 
0.385" thick. Black resin encapsulated. 
49.50 + VAT 
Star Devices MK 111 71 keytouch sensitive keyboard. 
With numeric pad. All ASCII characters including 
control keys. Auto key repeat. Parallel output with 
strobe. Shift lock with indicator LED. Built in 
'beeper' with level control. 5 V DC at 300 mA 15" x 
7" x 1.25". Grey case with white keys on blue. 
48.50 + VAT 
Carter 57 key ASCII keyboard. Conventional key 
board. 128 ASCII characters including control keys. 
Parallel output with strobe. Shift lock. + 5 V and 
-12 V DC. 12" x 5.5" x 1.5". Black keys with white 
ledgends. 
39.34 + VAT. 
FERRANTI - "SIZE 14 x 6 x 3" SLOPING FRONT" 
60 Key ASCII Coded in steel case. Latched output 
complete with Plug and Cable with circuit to 
convert to T.T.L. levels. 
In good condition at only £25 + VAT, P/P £2.50 

No more slaving over a hot soldering iron the 
Nsscom 1 la now supplied BUILT( 
Britain's biggest small system is available fully 
constructed for you to slot into your own housing 
for the ridiculously low price of £140 plus VAT (kit 
price still only £125 plus VAT). 

noncom -i 
12" x 8" PCB carrying 5LSI MOS packages, 16 1K 
MOS memory packages and 33 TTL packages. 
There is on -board interface for UHF or un - 
modulated video and cassette or teletype. 
The 4K memory block is assigned to the operating 
system, video display and Eprom 
option socket, leaving a 1K user 
RAM. 

The MPU is the standard 
Z80 which is capable of 
executing 158 
instructions including 
all 8080 code. 

l 

NASCOM PRODUCT LIST + VAT 
Ii 0 board kit less] -0 coins 46.00 
UART + BAUD rate generator + crystal for I/O 
board 15.00 
CTC - MK3882 multiple interrupt driven 
clock generator for I/O board 8.25 
P/10 - MK3881 + interconnect for I/O 
board 8.50 
Pilo interconnect only (for I/O board) 3.80 
Econographics kit for additional 128 char- 
acters (Nt only) 30.00 
Conversion to high resolution colour 
graphics 37.50 
Nascom 19" rack mounting card frame 
for N1 and N2 32.50 
Nas-DA disassembler 3 EPROM for Nas- 

37.50 37.50 
MK36271 8K BASIC in 8K x 8 ROM 40.00 
Naspen VT in 2 EPROM 30.00 
Nas-sys monitor in 2 EPROM 25.00 
Nasbug T2 1 x EPROM 12.50 
Nasbug T4 2 x EPROM 25.00 
Tiny Basic 2 x EPROM 25.00 
Super Tiny Basic 3 x EPROM 37.50 
Super Tiny Basic upgrade 1 x EPROM 12.50 
Tape Software 
ZEAP 1.2 tape and documentation for N1 30.00 
ZEAP 2 tape and documentation for 
Nas-sys 30.00 
8K BASIC tape and documentation for N1 15.00 
MEMORIES Discounts 10% for 4, 15% for 8, 
20% for 16 
MK3880 (Z80) for N1 
MK3880-N4 (Z80A) for N2 
MK4116 16K x 1 dynamic RAM 
MK4027 4K x 1 dynamic RAM 
2102 1K x 1 static RAM 
4118 1 K x 8 static RAM 
Unprogrammed 2708 
Unprogrammed 2716 
IM6402 DART 
2114 1K x 4 Static RAM 
8080A 

7.50 
7.95 
7.50 
2.25 
1.00 

12.75 
7.50 

19.95 
4.50 
3.95 
5.25 

CENTRONS QUICK PRINTER 

EXCLUSIVE TO HENRY'S 
50% OFF MAKER'S PRICE 

for: Software selectable 20, 40 and 80 

TANDY, column using 120mm aluminium- 
ised paper. 1 roll supplied. 

PET, 150 lines per minute. 
NASCOMeCentronics parallel data interface for 

Nascom, Tandy, etc. 
240 volt mains input. ASCII character set 
Paper feed, and on/off select switches 

'BELL' signal Weight 1011>s 
Size: 13" x 10;" x 41" LIST PRICE £400 

New, boxed and fully guaranteed 
POST PAID Price £195.00 + VAT 

See COMPUTING TODAY Recommendations 
Marc" ssues 

MTEMIEM Microtan 65 Kit, Ina. VAT £79.35 
Microtan 65 Assembled, Incl. VAT 

£90.85 
Tanex (min. con) Kit, Incl. VAT £49.45 

COMPUTER SYSTEMS Tanex Assembled Incl. VAT £60.95 Mini -mother board Incl. VAT 

Lower case pack, Incl. VAT £10.90 
Chunky Graphics Pack, Incl. VAT 

£7.50 
20 Way Keypad Ina. var £8.95 

£9.95 

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW 

l 
Your London & National Nascom Distributor. 
Export Orders deduct VAT, but add 5% carriage 
Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 

ADD VAT 
15% 

TO YOUR 
ORDER 

IIENRÿs 
Computer Kit Division 

404 Edgware Road, London W2 1ED, England 
01-402 6822 J 
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Next month ETl presents the definitive history of the 
spacecraft. tan Graham - our permanently high 
spaceman - talks through the hardware of the 
fastest man-made v o date and takes a look 
at those which t t ly in our imaginations. 

ie 
For everyone who has looked up at the stars and 
longed. 

Also next issue we have the long awaited Image 
Co-ordinator which will allow you to do things with 
your stereo image that *our mother wouldn't appre 
of! Moreover*Tim Orr follows gipe his t-íandbo F 

this month, with a le in similar , this ti 
on his favourite s l' Active Fltef d t#t h 
to design t theryqrs f ile the July issu t# ET 

For the audio n there 
the rising stars o 
tem. It can be bougt ss 

fully built and work+` t 

example of their ran 
and the 204 (110W 
by your speakers. ` 

Arlo les mentioned herein arc in an advanced state of greparai ion s however, cireur dances may dictate changes to the f tt contents. 
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Buffers 
74365 
74366 
74367 
74368 
81LS95 
81 LS96 
81 LS97 
81 LS98 
8726 
8728 
8T95 
8T96 
8797 
8198 

0 î i _e electronics 
56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 
TELEPHONE 01-883 3705 01-883 2289 

y14UtSDUAdPsf POQI1PCfÍ0/I Ídl f6P world Of PDb7p0/IPDfe 

Demonstration At Our Shop 
(enter through stationers) 

NOW AVAILABLE 
Low cost computer in kit form 

UK101 
NO EXTRAS NEEDED 

SIMPLY HIT 
'RETURN' AND GO 

As seen in 
P.E. 

August to November '79 

Kit price 
only £199+VAT 

EXTRA 
4K MEMORY 

8x2114 
ONLY 

£32+VAT 

INCLUDED FREE 
Sample tape with extended 
machine code moditor and 

disassembler 

Price includes RF modulator and 
power supply 

ABSOLUTELY NO EXTRAS 
NEEDED 

NOW 
AVAILABLE 

CASE 
£17.50 

AVAILABLE SOON 

Also available ready assembled, 
tested and ready to go 

only £249+VAT 

Build, understand, and 
program your own 
computer for only a 

small outlay 

COLOUR ADD-ON CARD 
Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full 
documentation and parts in kit form. Phone for details. 

STOP PRESS 
The latest edition of our 'STOP PRESS' is now available, and contains an up-to-date price list showing all the items that we stock. Just send an 
S.A.E. or phone for your FREE copy. 

Dynamic RAMS 

4027 3.01 
4050 (200ns) 2.50 
4050 (350ns) 2.35 
4060 (300ns) 2.39 
4116 5.76 

Static RAMS 
2102A 
2102A-2 
2111A-1 
2112A-2 
21 L02 
2114 
4035 (1000ns) 
4045 (250ns) 6.15 
5257 (TMS4044) 

6.93 
6810 3.48 

ROMS 
2513 (U.C.) 
2513 (L.C.) 6.25 

1.16 
1.16 
1.70 
2.35 
0.98 
4.50 
1.07 

CPU 
6800 
8080 
9900 
Z80 
6502 

E -PROMS 
1702AQ 
2708 
2716 

T.V. Controller 

6.25 

Interface 
8205 
8212 
8216 
8224 
8228 
8251 
8253 
8255 

Baud Rate 
Generators 
MC14411 
MM5307 

UARTS 
AY -5-1013 
M M 5303 
TMS6011NC 

3.00 
2.00 
2.08 
2.77 
4.13 
5.00 
6.93 
4.95 

5.87 
9.38 

3.90 
5.04 
3.55 

2708 
only 

£5.75 
+VAT 

Integrated Circuits 
703 (8 pin) 0.95 
709 (8 pin) 0.35 
709 (14 pin) 0.38. 
709 (7099) 0.45 
710 (8 pin) 0.36 

5.16 710 (14 pin) 0.38 
5.75 710 (T099) 0.45 

17.50 711 (14 pin) 0.40 
711 (7099) 0.87 
739 (14 pin) 1.80 

SFF96364 10.50 741 (8 pin) 0.18 
741 (14 pin) 0.35 
741 (T099) 0.42 
747 (14 pin) 0.70 
748 (8 pin) 0.33 
748 (14 pin) 0.45 
748 (T099) 0.48, 
753 (8 pin) 1.50 
AY -10212 5.80 
AY -1-5050 1.90 
AY -1-5051 1.45 
AY -16721/6 1.95 
AY -3-8500 5.00 
AY -5-1224 2.40 
AY -5-3507 4.15 
AY -5-4007 6.30 
CA3036 1.10 
CA3045F 1.40 

5.90 
4.95 

26.05 
9.00 
9.50 

0.52 
0.52 
0.52 
0.52 
1.25 
1.25 
1.25 
1.25 
1.90 
1.90 
1.57 
1.57 
1.57 
1.57 

CA3046 
CA3053 
CA3075 
CA3078S 
CA3080 
CA3080E 
CA3081 
CA3082 
CA3086 
CA3089 
CA3090Q 
CA3097E 
CA3123E 
CA3130E 
CA3140E 
CA3160E 
CA3600E 
ICL7038A 
ICL8038BC 
ICL8038CC 
ITT7120 
LF351N 
LF356N 
LM301AH 
LM301AN 
LM307H 
LM307N 
LM308N 
LM308 
LM318N 
LM319H 
LM322N 
LM324N 
LM339N 
LM348N 
LM370N 
LM371H 
LM373N 
LM374N 
LM377N 
LM378N 
LM379S 
LM380N8 
LM380N 
LM381N 
LM381AN 
LM382N 
LM386N 
LM387N 
LM389N 
LM725CN 
LM1303N 
LM1808N 
LM1812N 
LM 1820N 
LM18'nN 

0.65 PLUS LS series 74LS125 0.36 74LS279 0.57 
0.72 Superboard II 74LS00 0.18 74LS126 0.36 74LS283 1.09 
2.00 
1.90 only £188+VAT 74LS01 

74LS02 
0.18 
0.18 

74LS132 
74LS133 

0.60 
0.39 

74LS289 4.50 
74LS290 0.91 

0.67 LM3065N 1.50 SN76660N 0.75 74LS03 0.19 74LS136 0.36 74LS293 0.91 
0.67 LM3900N 0.50 SN76666N 0.75 7,4LSO4 0.20 74LS138 0.65 74LS295 1.30 
1.30 LM3905N 1.00 TAA263 2.20 74LS05 0.22 74L9139 0.65' 74LS298 1.16 
1.30 LM3909N 0.68 TAA320A 0.50 74L508 0.202 74L5145 0.97 74LS348 1.39 
0.45 LM3911N 1.10 TBA120S 0.70 74LS09 0,22 74LS151 0.81 74LS352 1.04 
1.75 M252 B1 AA 7.50 TBA231 1.00 74LS10 0.20 74LS153 0.52 74LS353 0.92 
3.95 M253 B1 AA 7.95 TBA520Q 1.00 74LS11 0.20 74LS154 1.30 74LS362 4.21 
1.85 'MC1310P 1.00 TBA530Q 1.50 74LS12 0.18 74LS155 0.72 74LS365 0.47 
1.70 MC1312P 1.85 TBA540Q 1.50 74LS13 0.37 74LS156 0.72 74LS366 0.47 
0.85 MC1314P 3.35 TBA550Q 1.50 74LS14 0.65 74LS157 0.57 74LS367 0.47 
0.36 MC1315P 5.50 TBA560Q 3.75 74LS15 0.18 74LS158 0.57 74LS368 0.47 
1.00 MC1327P 0.95 TBA651 1.80 74LS20 0.18 74LS160 1.09 74LS373 0.78 
3.69 MC1 330P 1.00 TBA750Q 2.64 74LS21 0.18 74LS161 0.69 74LS386 0.36 
3.57 MC1350P 1.20 TBA800 0.83 74LS22 0.18 74LS162 1.16 74LS393 0.84 
8.82. MC1351 P 1.20 TBA810S 1.24 74LS26 0.18 74LS163 0.69 74LS668 1.17 
3.40 MC1352P 1.35 TBA810AS 1.00 74LS27 0.18 74LS164 1.06 74LS670 1.71 
1.90 MC1375P 1.73 TBA820 0.76 74LS28 0.18 74LS165 0.72 
0.40 MC1445L 2.95 TBA920Q 1.75 74LS30 0.18 74L5166 1.65 
0.80 
0.36 
0.25 

MC1456CG 1.75 
MC1458CP1 0.45 
MC1495L 5.98 

TBA990Q 
TCA270Q 
TCA730 

1.50 
1.00 
3.97 

74LS32 
74LS33 
74LS37 

0.26 
0.26 
0.23 

74LS168 
74LS169 
74LS170 

1.71 
1.71 
1.72 

8x4116 
only 

0.66 
0.43 
0.95 

MC1496P 0.75 
MC3302P 0.65 
MC3340P 1.20 

TCA740 
TCA940 
TDA1054 

3.97 
1.60 
1.20 

74LS38 
74LS40 
74LS42 

0.23 
0.18 
0.65 

74LS173 
74LS174 
74LS175 

0.81 
0.97 
0.97 

£40.00 - 
+ VAT 

0.55 M EM 780 2.48 TDA1327 0.95 74LS47 0.81 74LS181 2.77 
1.95 NE531N 1.00 TDA1352 1.35 74LS48 0.81 74LS188 0.44 - - 
2.25 NE540L 2.97 TDA2020 3.20 74LS49 0.81 74LS189 2.08 
3.87 
0.50 

NE555N 0.22 
NE556N 0.60 

TL072CP 
TL074CN 

0.95 
1.50 

74LS51 
74LS54 

0.18 
0.18 

74LS190 
74LS191 

0.86 
0.86 21L02 

0.50 
0.90 

NE560N 3.25 
NE561N 3.95 

TL081CP 
TL082CP 

0.45 
0.95 

74LS55 
74LS73 

0.18 
0.33 

74LS192 
74LS193 

1.04 
1.04 8 for 

2.90 
2.05 

NE562N 3.95 
NE565N 1.10 

TL083CP 
TL084CN 

1.05 
1.15 

74LS74 
74LS75 

0.30 
0.40 

74LS194 
74LS195 

0.86 
0.97 £7.00 

2.90 NE566N 1.20 UAA170 1.98 74LS76 0.27 74LS196 0.97 
2.90 
1.75 

NE567N 1.35 
SAA1024 3.40 

UAA180 
ZN 404 

1.98 
0.80 

74LS78 
74LS83 

0.27 
0.78 

74LS197 
74LS22,1 

0.97 
0.92 16 for 

2.05 
3.75 

SAA1025 4.85 
SL414A 1.90 

ZN414 
ZN417E 

0.80 
1.90 

74LS85 
74LS86 

0.81 
0.27 

74LS240 
74LS241 

2.08 
2.08 £ 13.00 

0.85 SL440 2.90 ZN423T 1.05 74LS90 0.57 74LS242 2.08 
0.75 SD6000V 2.98 ZN424E 1.15 74LS91 0.97 74LS243 2.08 
1.45 
2.50 

SN75491N 0.75 
SN75492N 0.85 

ZN424P 
ZN 425E 

0.80 
3.75 

74LS92 
74LS93 

0. 
0.6069 

74LS245 
74L5247 

2.50 
1.09 32 for 

1.20 
0.78 

SN76001N 0.95 
SN76003N 1.98 

ZN458A 
ZN459CP 

1.35 
2.73 

74LS95 
74LS96 

0.81 
1.16 

74LS248 
74LS249 

1.09 
1.09 £25.00 

0.95 SN76008K 1.60. ZN 1034E 1.90 74LS107 0.32 74LS251 0.96 
0.95 SN76013N 1.40 ZN 1040E 6.85 74LS109 0.32 74LS253 0.92 
2.25 
1.00 

SN76013ND 1.40 
SN 76018K 1.50 

ZN1066E 
ZNA116E 

5.85 
4.95 

74LS112 
74LS113 

0.32 
0.32 

74LS257 
74LS258 

0.92 
0.92', 

64 for 
1.95 
5.40 
1.00 

SN 76023N D 1.30 
SN76033N 2.00 
SN 76532N 1.55 

ZNA134J 26.95 74LS114 
74LS122 
74LS123 

0.32 
0.69 
0.72 

74LS259 
74LS261 
74LS266 

1.39 
4.50 
0.37 

£45.00 
All excluding VAT 

1.98 SN76544N 1.25 74LS124 1.39 74LS273 1.70 
All prices are EXCLUSIVE of VAT. Postage and packing 30p (computers charged at cost). CALLERS WELCOME. Hours 9.00 am -6.00 pm (enter through stationers). TRADE 
and EXPORT inquiries welcome. Phone your orders through our ORDER -RING line quoting your Access or Barclaycard number (Min. tel order £5). 
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FEATURE 

SARGON AND THE 
LCD CHESS -SET! 
The ultimate chess machine? 

Well this must come 
pretty close. Ron 

Harris has been 
getting beaten 
regulary this month. 

Recovering some 

confidence he reports.;. 

argon is the latest in the long line 

S of chess playing boxes. It is neatly 
presented, with the keyboard and 

piece storage telescoping out from within the 
board itself. As with most of these offerings, the 
provided chessmen are abysmal. I really do not 
know why they bother providing them - surely anyone 
who can afford a machine like this will have their own decent 
set anyway? 

I digress. Returning to the machine, it is a development of 
the well known `Boris', an opponent I crossed pawns with 
some time ago. Sargon inherits the ability to comment on the 
games, albeit with a little more reticence. However the chess 
playing ability of Sargon is far superior to Boris, who would 
be hard pressed indeed to take a game from his offspring 
suspect. (Response times being equal of course.) 

Model Modules 
The basic concept of Sargon is a modular one. When the 

41rºgram is updated, changing the machine to a 'new' one 
means nothing more than unplugging the module and re- 
placing it. 

The keyboard is provided with different overlays to allow 
the machine to be used for pursuits other than chess. Back- 
gammon and draughts are to be the first expansions, but here 
I shall restrict myself to the oldest wargame in history. 

Features include a `Restore' facility which allows you to 
replace the last move as though it had never happened - 
handy for training and cheating. A `Best' button which cancels 
any random factor in Sargon's play and leads to a totally logi- 
cal opponent. Frighteningly efficient, predictable (maybe - if 
you're good enough). Also there is a `Hint' mode which allows 
you to obtain an idea of what to do next from the machine 

Sargon: the ultimate chess ma- 
chine? Price is £270 all inc. 

Rechargeable battery pack 
costs £25. 

itself without having to listen to it if pride rises up and bites 
you at the last minute. 

Fine thing pride. Makes you feel noble while Sargon 
cleans up your end of the hoard better than Domestos. Kills 
all known opponents. Dead. Naturally included are also full 
board review and alteration facilities. 

Level With Me 
Sargon is always on the level. Well some level or other, 

anyway. You set his response time by choosing a level from 0 
(instant response) to 6 (postal chess). In between we have :- 
Level one : 10 seconds 
Level two : 20 seconds 
Level three : 45 seconds 
Level four : 2 minutes 
Level five : 20 minutes 

At two minutes thinking time Sargon is formidable 
indeed and will give a club player an energetic run for his 
pawns. I only ever beat the infernal thing once at this level - 
and I lost more than I won at level three. 

Sargon is good. Very very good. At instant response it 
is better than the first generation chess machines and at level 
three becomes the best chess playing robot available for home 
use. For those Who wish to trace it through I give an example 
game overleaf. Sargon set at Level 3 and plays Black. If you're 
interested in buying one, read it through - see if you would 
have done any better. I got a draw! 0 
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1. E2 - E4 E7 - E5 21. Cl -E3 B6 E3 
2. G1 -F3 B8 --C6 22. El x E3 C7 - C6 
3. B1 - C3 G8 - F6 23. Al - El D6 x E5 
4. Fl - C4 F8 - C5 24. F4 x E5 E8 - E7 
5. F3 - G5 E8 - G8 25. G5 -H3 D7 -H3 
6. E1 - G1 D7 - D6 26. G2xH3 F8 -D8 
7. D2 - D3 C8 - G4 27. E5 - E6 E7 x E6 
8. D1 --D2 D8 -E7 28. E3xE6 E7xE6 
9. C3 -D5 F6xD5 29. E1 x E6 D8 - C8 

10. C4xD5 C5 -B4 30. H3 - H4 G8 - F7 
11. C2 - C3 B4 - A5 31. E6 - E3 C8 - B8 
12. D5xC6 B7xC6 32. B2 -B3 B8 E8 
13. F2 - F3 G4 ---- D7 33. E3 x E8 E7 x E8 

14. D3 - D4 E7 - F6 34. H1 -G2 E8 - F7 
15. D4 x E5 A5 -- B6 35. G2 -H3 F7 -F6 
16. G1 - H1 F6 x E5 36. H3 -G4 F6 -E5 
17. F3 - F4 E5 -- B5 37. G4 - F3 C6 - C5 
18. F1 -- E1 A8 - E8 38. H2 - H3 D5 - D4 
19. E4 -- E5 B5 - D5 39. C3 x D4 E5 x D4 
20. D2 x D5 C6 x D5 40. F3 - F4 D4 - C3 

D RAW? 

Figure 1. Playing Sargon at Level 3. Machine plays black. At the end of 
forty moves it's heading for a draw - providing neither of us does 
anything stupid! 

Summing Totals 
There is not much more to say. Sargon is a well presented 

games machine which is potentially expandable to better chess 
-- or anything else a module appears for. As a player it is the 
best we've ever seen inside a ROM and will give any player 
food for thought. Its power îs not to be scorned, consider it a 

toy and you're beat before you start. Tread carefully, oh ye of 
little faith, lest ye be divested of all manner of men! 

Chess Champion 
Just when I thought I'd done with chess (for this month 

at least) and was about to retreat back to wargaming, to regain 
a little composure, this box of tricks was placed mid -desk with 
its printer and LCD board - sufficiently interesting I think to 
hold off the counters a while longer and raise pawns once 
more. 

Chess Champion is a dedicated chess machine. Expansion 
comes in the form of a printer, LCD board and game memory. 
A full chess clock will be added later. 

Rather than me trying to describe what it looks like, or 
has to offer, take a look at the photos. It features a fairly 
standard chess game keyboard with full board checking 
facilities. You can put back aught that has been removed - 
and remove what has not. 

Display of move and status is via an LCD `clock -type' 
display with piece verification symbol. Strength of game 
played is selected by varying response time. In seconds this 
time, not levels. In practice you have to double the time to get 
any appreciable increase in ability from the box. 

Board Decision 
As I can't see anyone using this unit without the LCD 

chessboard let me quickly add that to the consideration., 
Packaged as a clip -on extra - the data bus edge connects 

- the board is powered from the main unit and is a complete 
chess set in itself. The chessmen are based around one symbol, 
which when displayed in its entirety is a Queen and assumes 
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The Chess Champion printer unit. Price : £104.95. 

the guise of everything else as different segments are left 
unenergised. The photo shows how effective this can be. 

Backlighting is available when running from the mains 
and the board flashes a proposed move until the ENTER key 
is pushed. As the game progresses the board provides a con- 
tinuous updated read-out and totally eliminates the need for 
a separate chess set with all the attendant errors of misinter- 
pretation and mismanagement. Sheer magic! At last a self- 
contained intelligent chess set! I could forgive a lot of failings 
in the machine just for this beautiful facility. 

As it happens there is little wrong with Chess Champion 
anyway. I disliked the sloppy keyboard and having to go 
through the involved key sequence to change level is frust- 
rating, but so what? Sargon's board is touch -switched and an 
absolute pest. And you have to move men around to play it. 
Fair exchange? 

Mating Ritual 
As a chess player, Chess Champion is no match for Sargon 

(at equal response). Witness the game below. Sargon is set to 
Level one (10 secs) and Chess Champion to 3U seconds re- 
sponse time. Although Sargon wastes what should have been a 

winning position later on in the conflict it still. manages an 
honourable draw, taking 
1/3 of the time! 

This is the LCD 
board for the Chess 
Champion. Price: 
£106.95. 



FEATURE: Chess Machines 

1. D2 -D4 D7 -D5 
2. C2 -C4 D5xC4 
3. G1 -F3 B8 -C6 
4. B1 -A3 C8 -E6 
5. E2 -E4 G8 -F6 

6. 

7. 

8. 

9. 

10. 
11. 
12. 

13. 

14. 
15. 
16. 
17. 
18. 

E4 -E5 
F1xC4 
A3xC4 
D1 -D3 
Cl -D2 
C4xD2 
E1 -G1 
A2 -A3 
D3 -C4 
D2xC4 
Al -D1 
F1 -E1 
El -E4 

F6 -E4 
E6xC4 
E7 -E6 
F8 -B4. 
E4xD2 
E8 -G8 
B4 --E7 
B4 -E7 
D5xC4 
A8 -D8 
D8 -D5 
F8 -D8 
F7 -F5 

/% aga ,,,; 
% % ̀ % 

i 
/% % % /, % !, 

° % r , f 
t 

19. E5 --F6 E7xF6 
20. E4xE6 C6xD4 

21. F3xD4 D5xD4 
22. D1xD4 F6xD4 
23. B2 -B3 C7 -C6 
24. C4 -D6 B7 -B5 
25. G2 -G4 A7 -A5 
26. D6 -B7 D8 -F8 
27. E6 -E2 A5 -A4 

28. B3xA4 B5xA4 
29. B7 -A5 C6-05 
30. G1 -G2 G7 -G5 
31. F2 -F3 H7 -H6 
32. E2 -E6 G8 -H7 
33. A5 -C4 F8 -A8 
34. G2 -F1 A8 -B8 
35. C4 -B6 B8 -F8 
36. Fi -G2 D4 -B2 
37. E6 -E7 H7 -H8 
38. B6xA4 B2xA3 
39. E7 -C7 C5 -C4 
40. C7xC4 A3 -D6 

41. A4 -B6 F8 -E8 
42. H2 -H3 D6 -F4 
43. B6 -D5 F4 -D6 
44. G2 -F2 H8 -G7 
45. C4 -C6 E8 -E6 
46. C6 -C4 E6 -E8 
47. C4 -C6 E8 -E6 
48. F3 -F4 G5xF4 
49. F2 -F3 H6 -H5 
50. G4xH5 E6 -H6 
51. D5xF4 D6xF4 
52. C6-05 H6 -F6 
53. F3 -E4 G7 -H6 
54. C5 -D5 F4 -G5 

55. 
56. 
57. 
58. 

H3 -H4 
D5-05 
E4 -E5 
C5 -D5 

G5xH4 
H4 -G5 
H6xH5 
F6 -C6 

59. E5 -D4 H5 -H4 
60. D5 -F5 C6 -E6 
61. D4 -D5 E6 -B6 
62. D5 -C4 G5 -F6 
63. C4-05 B6 -E6 
64. C5 -D5 E6 -B6 
65. F5 -F4 H4 -H5 
66. F4 -C4 B6 -B3 
67. C4 -E4 H5 -G6 
68. E4 -F4 B3 -E3 

69. F4 -E4 E3xE4 
70. D5xE4 F6 -C3 

71. E4 -D3 C3 -E5 
72. D3 -E4 G6 -F6 
73. E4 -D3 F6 -F5 
74. D3 -E3 F5 -G6 

Figure 2 (above) the same between Sargon at 10 second response (white) and Chess Champion at 30 seconds. A draw in the end. Sargon should 
have won. 
Below : the complete Chess Champion, with the LCD board in operation. Fascinating. The main unit will cost you £154.95 all inc. So Sargon 
costs about the same as the main unit plus LCD board in Chess Champion. 
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However, please don't think I'm decrying Chess Cham- 
pion's ability. I wouldn't dare. With the possible exception of 
the Voice Challenger, I know of no other machine that could 
best it bar Sargon. Given a little longer Chess;Champion will 
still pin you to the back rank should that be your desire. 

It is just that it takes a little while to get over the advan- 
ced presentation (i.e. gadgets!) that comes as part of the 
system. Talking of which I haven't mentioned the printer yet, 
so let us rectify that immediately. 

Packaged as another clip -on extra, the printer is a thermal 
unit with twenty characters per line capability. Shown below 
is the display of the full board which can be obtained, at any 
point during a game, by pushing LIST on the printer. Moves 
are recorded with a "symbol-move from-move to" sequence. 

In order to give an example of the printer's output - and 
because I couldn't resist it - below I have given the ending 
from a game of Sargon vs Chess Champion at equal response 
times (20 secs). It's a massacre so don't look if you can't stand 
the sight of blood! (facing page). 

Above: the Chess Champion master unit with its clock -type display. 
To the right is shown the bus connection for the slave printer -board 
units. 
Below: Sargon ready to play. 

Above: Sargon ready to play. 

Which Machine? 
Choosing between the two is by no means straightfor- 

ward. If you're a dedicated high-level chess player who will 
always use his own chess -set anyway, then Sargon will be your 
best choice for its superior playing ability. On the other hand 
the LCD board is a huge advantage (and error eliminator) 
and provided you don't mind waiting that extra time for equal 
ability Chess Champion is an attractive proposition. 

The difference between the machines, in ability, dimin- 
ishes as the thinking time is increased past 2 minutes, with 
Sargon always retaining the edge. For my own part I'd tend 
to go for Chess Champion as that still beats me often enough 
to be challenging and that board fascinates me! I dare say 
though Sargon will receive heavy support from the better 
players of this world. 

My thanks to Kramer & Co. for lending us the machines 
for this article. Prices of the units from them are given in the 
captions. 
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FEATURE :Chess Machines 
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Figure Figure 3. Sargon vs Chess Champion (black) with both machines on 20 seconds think time. The print-out is courtesy of Chess Champ's printer. ETI 
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All the reliability accuracy 
and style you would expect 
from the most expensive 
watches. 

Metac have become synony- 
mous with quality and extreme 
good value. 

We are particularly proud of 
this reputation and preserve it by 
meticulously selecting and carefully 
checking every product we sell. 

Our customers are conse- 
quently guaranteed a stylish,accurate 
and reliable timepiece which should 
cost considerably more than Metac's 
special offer prices. 

24 hour despatch.This is 

another unique Metac 
service. 

We don't believe, unlike other 
companies, that you really want to 

Ladies quartz 
£1.5.9 P 

CD Fashion Watch 

wait 28 days for your watch, so we 
have opened a special 24. hours 
despatch centre. 

The centre now guarantees 
that every order received by 3.30pm 
will be safely and securely on its way 
back to you the same day. 

Guarantee. Every watch is 

guaranteed for one year. 
And, as with all Metac products, 

we will be pleased to refund your 
money if you are not completely 
satisfied with the watch,and return 
it within 10 days. 

Credit card holders may telephone 
Will 03272 76345 or (01) 723 4753 

and place orders immediately, without 
completing the coupon. RRRf4KARD !! 

Mans dual time quartz alarm 
chronograph with 6 digits, 
5 indicators and 22 functions. 

M1p Ladies quartz LCD 0 Fashion Watch 
Highly functional, but beautifully 

designed watch, suitable for those special 
occasions. 

Displaying hours, mins, secs, day and 
date, the watch also has an auto calendar 
and a backlight. 

The slim but strong bracelet is fully 
adjustable and is available in a silver or 
gold finish. 

InMans dual time quartz alarm 
chronograph with 6 digits, 

5 indicators and 22 functions. 
For business people with overseas 

contacts and respönsibilities this is the ideal 
watch. 

Local time is always visible, but in 

addition the watch can be set, and recall, 
a second time zone, in either 12 or 24 hour 
formats, and displays a day and date for 
each zone. 

The chronograph/stopwatch displays 
up to 12 hours, 59 minutes and 59.9 seconds. 

On command, the stopwatch display 
freezes to show intermediate (split/lap) time 
while the stopwatch continues to run and 
neither function affects the normal 
timekeeping. 

The alarm can be set to anytime 
within a 24 hour period. 

To complete the functions. there 
also a 4 year calendar and a fully adjustable 
stainless steel strap. 

M15 
Ladies quartz 
LCD Day Watch 

This slender watch displays hours, 
mins, secs. day and date and has an auto 
calendar and a backlight. 

Only 25mm X 20mm X 6mm thick 
this elegant watch has a bracelet, in silver or 
gold finish, and is fully adjustable to suit very 
slim wrists. 
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M17Ladies 
quartz LCD 

Cocktail Watch 
Only 6mm thick, the watch displays 

heurs, mins, secs, day, date and has an auto 
calendar and backlight. 

The fully adjustable bracelet has a 

bronze/ gold or silver finish. 

Mans dual time melody 
11/13V alarm chronograph with 
count -down timer, 34'functions 

A very impressive new watch at a 

superbly low price and with so many useful 
functions. 

There are 5 independent working 
modes; normal watch, count -down alarm, 
alarm, dual time zone, l/100th sec. 
chronograph. 

In addition, the watch can display the 
day of the week in French, German or English. 

The count -down timer can be used 
for a variety of applications from boiling an 

egg to reminding you your parking meter 
time has expired. Both the count -down 

alarm and the normal alarm have a clear 
musical tone. 

For the businessman the time zone 
feature could be a real advantage. Just 
programme the second time zone and it will 
be permanently recorded for easy reference. 

And as a stop -watch here's a great 
timepiece for sporting events and for 
timing recordings. 

There's the conventional stop/start 
counter plus a lap timer which enables first 
and second places to be timed. 

Longer timing intervals, such as 

journey times can be recorded while the 
watch is reading its normal time. 

£10.95 

MMans quartz LCD with 6 digits 3 and 11 functions 
Only 7mm thick and with a fully 

adjustable stainless steel bracelet, this watch 
is ideal for all ages. 

The normal functions are hours, mins, 
secs, day, date, and day of week. 

But as a stop -watch, which does not 
affect normal timekeeping you also have 
1/100th and 1/10th secs., split, lap and 
journey timing, a four year calendar and 
a backlight. 

Also available is a solar version. 
This is the same watch but 

incorporated is a solar energy panel which 
converts normal daylight into electricity. 

During periods of darkness the 
watch instantly operates by battery without 
losing its accuracy. 

MA Mans quartz LCD alarm with e 6 digits and 9 functions 
A very useful watch with an effective, 

loud alarm but still only 8mm thick. 
The normal functions are hours, mins, 

secs, date, day of week, four year calendar 
and a backlight. 

In addition, there is a 24 -hour alarm, 
a 5 -minute snooze feature and a 4 second 
pre -alarm conference bleep. 

The conference signal is a bleep, 

4 seconds before main alarm to give 
advance warning and the option to cancel. 

After the main alarm stops the snooze 
repeater alarm sounds 5 minutes later, unless 
previously cancelled. 

To complete the functions, there is 

also a 4 year calendar and a fully adjustable 
stainless steel strap. 

Solarversion j £1V gJ 
£18.95 
ittcp&P '", 

. 
incp8`p 

M1e 
Mans dual time quartz alarm 

V chronograph with 6 digits, 
5 indicators and 22 functions. 

This watch has the same functions 
as M64 except the time is in the 24 hour 
format only. 

A solar version is available. 
This is the same watch but 

incorporated is a solar energy panel which 
converts normal daylight into electricity. 

During periods of darkness the 
watch instantly operates by battery without 
losing its accuracy. 

jac 
ELECTRONICS & TIME CENTRES 

Callers may buy from our shops in: 

London, 327 Edgware Rd, W2 Daventry, 
67 High St, Northampton, St. Giles Square. 

To: Metac Electronics & Time Centres, 
24 -hour Despatch Centre,67 High Street, 
Daventry, Northants. 

Please send me the following watches: 

Model No. Quantity Colour if apphc. 

I enclose PO/Cheque for £ 

Barclaycard/Access No. 

Name 

Address 

ETI6j 

ETI JUNE 1980 55 



OPTO 
LED's 0.125in. 
Red TIL209 
Green TIL211 
Yellow TIL213 
Clips 3p 

DISPLAYS 
DL704 0.3 in CC 
DL707 0.3 in CA 
fND500 0.5 in CC 

0.2in each 

TIL220 
TIL221 
TIL223 
3p 

10p 
15p 
15p 

130p 
130p 
100p 

SKIS 

Low profile 
by Texas 

8pin 9p 18 pin 16p 24 pin 
14 pin 11p 20 pin 18p 28 pin 
16 pin 12p 22 pin 20p 40 pin 
3 lead T018 or TO5 skt. 12p each. 
Soldercon pins: 100 for 60p. 

22p 
26p 
38p 

TRANSISTORS 

AC127 
AC128 
AC176 
AD161 
AD162 
BC107 
BC108 
BC108C 
BC109 
BC109C 
BC147 
BC148 
BC177 
BC178 
BC182 
BC182L 
BC184 
BC184L 
BC212 
BC212L 
BC214L 

22p 
22p 
22p 
40p 
40p 
10p 
10p 
12p 
10p 
12p 
9p 
9p 

16p 
16p 
10p 
10p 
10p 
top 

10p 
10p 
10p 

BC548 
BCY71 
BCY72 
BD131 
BD132 
BD139 
BD140 
B FY 50 
BF Y51 
BFY52 
MJ2955 
MPSA06 
MPSA56 
TIP29C 
TIP30C 
TIP31C 

91p 
16p 
15p 
40p 
40p 
33p 
33p 
23p 
23p 
23p 

100p 
16p 
16p 
60p 
48p 
50p 

TIP32C 
TIP2955 
TIP3055 
ZTX107 
ZT X 108 
ZTX300 
ZTX500 
2N3053 
2N3054 
2N3055 
2N3702- 
2N3704 
2N3706 
2N3819 
2N3904 
2N3905 
2N3906 
2N5459 
2N5777 

60p 
66p 
53p 
12p 
12p 
14p 
15p 
25p 
56p 
50p 

9p 
9p 
9p 

20p 
10p 
10p 
10p 
33p 
50p 

DIODES 
1N914 4p 1N4006 7p 
1N4148 3p 1N5401 14p 
1N4002 5p BZY88ser. 8p 
1N4148 £1.50 per 100. 

pCBS 
VEROBOARD 

Size in. 0.1 in. 0.15in. Vero 
25 x 1 16p Cutter 110p. 
2.5 x 3.75 60p 53p 
2.5 x 5 70p 65p Pin insertion 
3.75 x 5 75p 75p tool 150p. 
3.75 x 17 275p 240p 
SS pins/100 45p 45p 
Fibreglass board, 203 x 95mm: 80p each. 
Alfac - 38p per sheet. 

RESISTORS 
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 0.85p 
0.5W 2p 1.5p . 1.3p 
Special development packs consisting of 
10 of each value from 4.7 ohms to 1 Meg - 
ohm (650 resi 0.5W £8.50. 0.25W £5.30. 
METAL FILM RESISTORS 
very high stability, low noise rated at 4W 
1%. Available from 51ohms to 330k in 
E24 series. Any mix: 

each 100+ 1000+ 
0.25W 4p 3.7p 3.5p 
POTENTIOMETERS 
Preset vertical or horizontal 100 ohms - 
1 M . 7p 
Rotary 5K -2M2 Log or Lin single . 30P 
Rotary 5K -2M2 Log or Lin double 90p 
Slide 60mm travel 5k -500k Log 
or Lin, single 60p 
Suitable knobs for above with coloured 
caps in red, blue, green, grey, yellow and 
black. Rotary controls 16p each. Slide 
type 12p each. 

MISC 
Murata Ultrasonic Transducers 350p pair 
64mm Bohm speakers 100p each 
64mm 64 ohmspeakers 100p each 
SRB 17W soldering iron 430p each 
Reel of 22swg solder (39.6m) 320p each 
Desoldering tool 510p each 
Precision screwdriver set 170p each 
Titan Electric drill 1095p each 
Minaiture 606 and 909 

at 100mA transformers 105p each 

S ITCHES 
TOGGLE 
Standard SPST 36p DPDT 50p 
Miniature SPDT 75p DPDT 85p 
Subminiature SPST 58p DPDT 78p 
SLIDE 
Standard DPDT 17p 
Miniature DPDT 16p 
ROCKER (10A rating) 
SPST 34p each. SPST 46p each. 
ROTARY 
1P12W, 2P6W, 4P3W or 3P4W 51p each 
Key operated DPDT (Yale key1395p each 
PUSH 
Non locking - push to make 16p each 

- push to break 22p each 
Locking - SPST 75p each 

- DPDT 100p each 

CAPACITORS POLYSTYRENE 
High quality foil type. 63V working, 5% tol. 
22pf to 100pf 7p each 
1500pf to 0.01 u F 9p each 
TANTALUM BEAD 
0.1, 0.15, 0.22, 0.33, 0.47, 0.68 
1&2.2uF@35V 10p each 
4.7, 6.8, 10uF @ 25V 18p each 
22 @ 16V, 47 @ 6V, 100 @ 3V . 22p each 
MYLAR 
0.001, 0.01, 0.022, 0.033, 0.047 . . . 4p each 
0.068, 0.1 - 5p each 
POLYESTER 
Mullard C280 series 
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 6p ea. 
0.15, 0 22 8p each 
0.33, 0 47 12p each 
0.68 17p each 
1.OuF 22p each 
CERAMIC 
Plate type 50V. Available in El2 series from 
22pF to 1000pF and E6 series from 1500pF to 
0.047uF 2p each 
MINIATURE TRIMMERS 
Miniature film type, in 1.4pF - 5pF, 2pF - 22pF, 
2pF - 22pF, 2pF - 10pF, 5.5pF - 65pF. 22p each 
RADIAL LEAD ELECTROLYTICS 
63V 0.47 1.0 2.2 4.7 10 6p each 

22 33 47 8p each 
100 16p each 

220 20p each 
25V 10 22 33 47 6p each 

100 8p each 
220 - 12p each 

470 18p each 
1000 28p each 

pACKS 
Specially developed packs 
intended for development 
work. 

4aW CF resistor, 10 each value E12 series 
4.7 ohm to 1 Megohm (650 total) 530p each 
YW CF resistor, 10 each value E12 series 
4.7 ohm to 1 Megohm (650 total) 850p each 
4W MF 1% resistor, 10 each value E24 
series 51 ohms to 33oK (930) . . 2950p each 
Preset potentiometers 5 each value 
from 100 ohms to 1 Megohm (65) 
Polyester capacitors 5 each value 
0.01 to 2.2uF 1701 
Ceramic plate capacitors 10 each value 
22pF to 0.01uF (3101 

390p each 

690p each 

575p each 

STEVENSON 
Electronic Components 

4000 
4001 
4002 
4006 
4007 
4008 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4020 
4022 

20p 
25p 
20p 
90p 
25p 

100p 
25p 
20p 
40p 
85p 
90p 
40p 
lop 
90p 

110p 
100p 

4023 
4024 
4025 
4026 
4027 
4028 
4029 
4031 
4033 
4036 
4039 
4040 
4041 
4042 
4043 
4046 
4048 
4049 
4050 
4051 
4053 

25p 
55p 
20p 

160p 
45p 
90p 

100p 
220p 
150p 
350p 
350p 
11Op 
85p 
80p 
95p 

110p 
60p 
50p 
50p 
80p 
80p 

4054 
4060 
4063 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4086 
4093 
4095 
4098 
4501 

120p 
120p 
120p 
60p 
25p 
25p 
25p 
25p 
25p 
25p 
25p 
90p 
25p 
25p 
25p 
25p 
75p 
60p 

110p 
120p 
20p 

4502 120p 
4507 60p 
4508 330p 
4510 90p 
4511 90p 
4512 90p 
4516 90p 
4518 90p 
4520 110p 
4527 165p 
4528 100p 
4529 160p 
4531 150p 
4532 125p 
4538 160p 
4543 170p 
4566 410p 
4558 120p 
4559 410p 
4581 :320p 
4585 115p 

LSTTL 
74 LS00 
74LS01 
74 LS02 
74 LS03 
74LSO4 
74 LS08 
74LS10 
74LS13 
74LS14 
74 LS20 
74LS21 
74 LS27 
74 LS30 
741_632 
74LS37 
74 LS42 

16p 
22p 
16p 
22p 
16p 
24p 
22p 
45p 
70p 
22p 
22p 
30p 
22p 
30p 
45p 
75p 

74LS47 
74 LS48 
74LS54 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74 LS83 
74 LS85 
74LS86 
74 LS90 
74LS93 
74 LS95 
74LS107 
74LS114 
74LS123 
74LS125 

75p 
100p 
25p 
40p 
45p 
50p 
45p 
45p 
85p 

100p 
50p 
50p 
70p 
85p 
50p 
60p 
70p 
45p 

74LS126 65p 
74LS132 95p 
74LS136 60p 
74LS138 80p 
74LS139 80p 
74LS151 75p 
74LS155 75p 
74LS156 80p 
74LS157 55p 
74LS158 70p 
74LS160 75p 
74LS161 75p 
74LS162 95p 
74LS163 90p 
74LS164 90p 
74LS165 80p 
74LS173 120p 
74LS174 100p 

74LS175 100p 
74LS190 90p 
74LS191 90p 
74LS192 90p 
74LS193 90p 
74LS195 90p 
74LS196 90p 
74LS197 95p 
74LS221 120p 
74LS251 70p 
74LS266 55p 
74LS290 90p 
74LS365 60p 
74LS366 60p 
74LS367 60p 
74LS368 60p 
74LS386 60p 
74LS670 210p 

TTL 
7400 
7402 
7404 
7408 
7410 
7413 
7414 
7420 
7427 
7432 

12p 
12p 
16p 
18p 
14p 
30p 
55p 
14p 
25p 
28p 

7442 
7445 
7447 
7448 
7473 
7474 
7475 
7476 
7485 
7486 
7490 
7492 

50p 
65p 
55p 
55p 
30p 
30p 
35p 
35p 
65p 
25p 
35p 
35p 

7493 
7496 
74121 
74123 
74125 
74126 
74132 
74141 
74145 
74148 
74150 
74154 

35p 
55p 
35p 
45p 
45p 
45p 
55p 
70p 
70p 

120p 
65p 
80p 

74157 
74164 
74165 
74174 
74177 
74190 
74191 
74192 
74193 
74194 
74196 
74197 

50p 
70p 
70p 
70p 
70p 
70p 
70p 
70p 
70p 
70p 
70p 
70p 

REGILATORS 

100mA + ve 
78L05 30p 
78L12 30p 
78L15 30p 

LM309K 140p 
LM317T 220p 
LM323K 480p 
LM723 40p 

IA + ve 
7805 70p 
7812 70p 
7815 70p 

1A - ve 
7905 85p 
7912 85p 
7915 85p 

CONNECTORS 

DIN PLUGS AND SOCKETS 
plug 

2 pin 
3 pin 
5 pin 180° 
5 pin 240° 

8p 
12p 
12p 
14p 

chassis 
socket 

8p 
10p 
11p 
11p 

JACK PLUGS AND SOCKETS 
unscreened screened 

2.5mm 10p 15p 
3.5mm 10p 16p 
Standard 16p 30p 
Stereo 23p 39p 
1mm PLUGS AND SOCKETS 
Suitable for low voltage circuits, Red & Black. 
Plugs: 8p each. Sockets: 9p each. 
4mm PLUGS AND SOCKETS 
Available in blue, black, green, brown, red, white 
and yellow. Plugs 18p each. Sockets: 15p each. 

line 
socket 

12p 
12p 
17p 
22p 

socket 
8p 
9p 

19p 
22p 

LINEAR 
709 
741 
747 
748 
7106 
AY -1-0212 
CA3046 
CA3080 
CA3130 
CA3140 
FX209 
I CM 7555 
ICM7556 
LF347 
LF351 
LF353 
LF355 
LF356 
L F357 

40p 
18p 
50p 
35p 

850p 
660p 
70p 
75p 
90p 
50p 

820p 
100p 
POA 
135p 
45p 
85p 
92p 
95p 
92p 

LM10 
LM301 A 
LM308 
LM318 
LM324 
LM339 
LM348 
LM377 
LM378 
LM3795 
LM380 
LM381 
LM382 
LM383 
LM386 
LM387 
LM389 
LM391 
LM1310 
LM2917 
L M 2924 
LM3900 

400p 
30p 
70p 
85p 
52p 
55p 

100p 
170p 
230p 
410p 

80p 
140p 
120p 
200p 
90p 

120p 
100p 
170p 
140p 
280p 
160p 
60p 

23p 
60p 

120p 
120p 
420p 
460P 

NE5537 POA 
RC4136 100p 
SAD1024 1310p 
ßN76477 230p 

TBA800 
TBA810S 
TDA1008 
TDA1022 
TDA1024 
TDA2020 
TL071 
TL072 
TL074 
TL081 
TL082 
TL084 
TL170 
X R 2206 
XR2207 
ZN414 
ZN419 
ZN424 
ZN425E 
ZN460 
ZN 1034 

80p 
110p 
350p 
630p 
120p 
360p 

75p 
135p 
200p 

45p 
85p 

125p 
60p 

390p 
450p 

80p 
POA 
150p 
420p 
360p 
230p 

MICR 

21L02 

2112 
O 2114LP 

4116 
2708 

120p 2716 

220p 
420p 
620p 
680p 

1980p 

CPU's 
6800 
8080A 
Z80 

650p 
610p 

1090p 

SUPPORT 
6810 350p 
6821 600p 
6850 550p 
AY5-1013 370p 

-We now offer one of the widest range of components at the most competitive 
prices in the U.K. See catalogue for full details. We welcome callers at our 
shop in College Road, Bromley, from Mon - Sat, 9am - 6pm 18pm on Wed and 
Fridays). Special offers always available. We also provide an express telephone 
order service. Telephone orders recieved before 5pm are shipped same day. 
TELEPHONE ORDERS: 01-464 2951/5770. 

Details of our entire range of components are con- 
tained in our new 1980/81 catalogue containing 
over 100 illustrated pages. Price 50p includes post- 
age (& 50p voucher). Prices VAT inclusive. 

LM3909 72p 
LM3914 280p 
LM3915 280p 
LM3911 120p 
LM13600 160p 
MC1496 80p 
LM1458 40p 
LM1830 180p 
MC3340P 135p 
MC3360P 135p 
MM57160 650p 
NE531 110p 
N E 555 
N E 556 
N E 566 
NE567 
NE570 
NE57t 

BARCLAYCARD 
& ACCESS WELCOME 

Please add 50p carriage on orders under £15. Official orders welcome. 

Mail orders to: STEVENSON (Dept ET) 

VISA 

76 College Road, Bromley, Kent BR1 iDE. 



ETI 
CIRCUIT DESIGN HANBOOK 

NO.1 AUDIO AMPLIFICATION AND OSCILLATORS. 

A step by step guide to doing it ALL yourself - by Tim Orr. This is the first of what will become 
an occasional series of easy to read reference works. Mathematics will be kept to a minimum with 
the emphasis upon producing practical circuits -- quickly. Just the thing you always wanted, but 

thought no-one was ever going to produce! Future subjects will include radio circuitry, digital logic 
and signal processing. 

SECTION ONE : 

small signal and pre -amplifiers 
SECTION TWO : 

large signal, or power, amplifiers 
SECTION THREE: 

audio frequency oscillators 



1. SMALL SIGNAL AND PREAMPLIFIERS 
preamplifiers are used to convert low level signals into 
higher level signals with low output impedances. The 
primary design considerations for preamplifiers are input 

impedance, signal gain, equalisation, noise performance and 
distortion. It is now possible to buy integrated circuits that 
will perform virtually all common preamplifier functions. Only 
rarely, (and with a lot of skill), will one be able to improve 
upon a monolithic 'best' solution with a discreet component 
design. However, it is necessary to fully understand the oper- 
ation of the IC if optimum results are to be obtained. 

The Op Amp Building Block 
Most IC preamplifiers operate as op amps. They have a 

single or differential input, a low impedance output and a 

large frequency dependent voltage gain, (Fig.1). Note that the 

VOLTAGE 
GAIN 

0 100 1k 10k 100k IMO 

FREQUENCY Hz 

Fig.1. Typical frequency response for the 741 op amp. 

SURPLUS LOOP GAIN ILI 

OPEN LOOP GAIN 

CLOSED LOOP GAIN OF X100 (AV) 

GAIN BANDWIDTH )GBW) 

open loop voltage gain rolls off at -6 dB per octave. By 
applying feedback around the op amp (closed loop), the gain 
is stabilised and is held constant by the resistor ratio until 
the device runs out of bandwidth. The difference between the 
open and closed loop gain is known as the surplus loop gain. 
This surplus loop gain is the negative feedback that is used to 
iron out non-linearities in the op amp. As the size of the 
surplus loop gain decreases with increasing frequency, the 
distortion and output impedance increase. Fig.2 compares the 
performance of inverting versus non -inverting configurations. 

INVERTING MODE 

)CLOSED 
EGA 

LOOPIN Av - RA 
VOLTAG) AB 

(INPUT IMPEDANCE) ZIN = RB 

(OUTPUT IMPEDANCE) Zo= Ro 
I+L 

CLOSED LOOP 
OUTPUT THD 

I+L 

CLOSED LOOP = BANDWIDTH ABW 
OUTPUT THD 

I -L 

RA 

NON INVERTING MODE 

Av = 
RA+RB 
RB 

ZIN = RC .SO LONG AS RC IS SMALL 
" COMPARED TO THE INTERNAL 

INPUT RESISTANCE OF THE OP AMP 

Zo= Ro 

I+L 

CLOSED LOOP _ THD 

CLOSED LOOP _ GBW 
BANDWIDTH - 

Av 

L = SURPLUS LOOP GAIN 
Ro = OPEN LOOP OUTPUT IMPEDANCE 
THD= OPEN LOOP THD 
GBW = GAIN BANDWIDTH - FREQUENCY AT WHICH 

OPEN LOOP GAIN IS UNITY 

Fig.2. A comparison of the performance of inverting versus non - 
inverting configurations. 

Note that for unity gain the non -inverting mode has twice the 
closed loop bandwidth of the inverting mode. Also note that 
the output impedance rises as the surplus loop gain decreases. 
This can cause a sharp increase in distortion when the op amp 
is driving a low impedance load at high frequency. 

Design Example 

Q. Design an amplifier with a gain of 60 dB, a closed loop 
bandwidth of at least 20 kHz and input impedance of 10 k. 

A. First, try the inverting mode as shown in Fig.2. 
Zin = 10 k = RB. 

Av = 60 dB = X1000 = RA 
RB 

Therefbre, RA = 10 k x 1000 = 10 M 
If we use a 741 then the input offset voltage will be multiplied 
by the closed loop gain. The offset is typically ± 1 to 5 mV. 
Therefore, the output offset will be ± 1 to 5 V! It is possible 
to null out the input offset (Fig.3a) with a preset. This circuit 
will not be very satisfactory. 

RB= 10k 

SHORT TO 
GROUND 
WHEN 
ADJUSTING 
THE PRESET 

RA=10M 

-VCC 

+VCC 

10k 
INPUT 
OFFSET 
NULL 

Fig.3a. The input offset can be nulled with a preset. 

OUTPUT 

Its DC output offset will probably drift with temperature 
and time. If stable high DC gains are required then a 741 
should not be used. A high performance instrument op amp 
should be selected in its place. Another problem in using the 
741 is its 1 MHz gain bandwidth product. A closed loop gain 
of 60 dB will result in a closed loop bandwidth of 1 kHz, 
and not the 20 kHz needed. An op amp capable of giving 
60 dB of gain at 20 kHz would need a gain bandwidth product 
of 20 MHz. 

Although there are some op amps with this performance, 
they are generally difficult to stabilise and are relatively expen- 
sive. A cheap solution is to use two 741s, both with gains of 
30 dB (x 33), (Fig.3b). The 741 has a bandwidth of 30 kHz at 

330k 

10k 

INPUT v V _- 10k 

741 - 330k 

741 

OUTPUT 

Fig.3b. A cheaper way to achieve higher gain at, say, 20 kHz without 
incurring a huge bandwidth is to use two 741s. 
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a closed loop gain of 30 dB. The DC offset still remains a 
problem, but it could be removed with a nulling preset on the 
first op amp. However, if the amplifier is to be used for audio 
then a DC response is not needed and so AC coupling can be 
used to reduce the final DC offset, Fig.3c. Yet another prob- 
lem still exists. With the input short circuited the circuit 
would probably produce about 10 mV of noise at its output. 
The subject of noise will be dealt with later; suffice it to say 
that the 741 is not a low noise device. Low noise operation 
can be obtained by using one of the low noise op amps that 
are now available. 

FOR 20Hz OPERATION 

1 - = 20Hz 
2,r Cx10k 

THEREFORE C = ----__._ = 0.8u 
27rx10kx20 

330k 330k 

Fig.3c. AC coupling can be used to produce the final offset in audio 
applications. 

Input Offset Voltage And Bias Current 
When using op amps as DC amplifiers there are several 

sources of errors, Fig.4. The input to an op amp is usually an, 
NPN differential pair. To make the device operate, a base 
current must be supplied (input bias current). Also, to balance 
the op amp the current through both transistors must be 

INPUT OFFSET VOLTAGE = V10 
INPUT OFFSET CURRENT = (Ig1 -1621 
INPUT BIAS CURRENT = 1Bi or i 

INPUT BIAS CURRENT = 181 OR I62 

1/2 1) 

01 
NON -INVERTING 1131 

INPUT 

1 VIO r BIAS VOLTAGE 
NEEDED TO MAKE 
THE TWO COLLECTOR 
CURRENTS EQUAL 

11/2 

f 162 

2HFE1 

2HFE2 

iJ INVERTING 
INPUT 

Fig.4. Typical differential op amp input. 

equal. The transistor pair is `matched' for parameters such as 
Hfe and Vbe versus ICE. However, small differences are caused 
by the manufacturing process, resulting in the base currents 
being different (input offset current) and also the base -emitter 
voltage parameter input offset voltage). The input offset 

RA 

Fig.5. The effect of V10. 

OUTPUT= IRAQ+RB ) xV1O 

OP AMP WITH NO 
INPUT BIAS CURRENT, 
BUT WITH AN INPUT 
OFFSET VOLTAGE V10 

voltage is multiplied by the closed loop DC gain of the op amp 
(Fig.5) and the input bias current sets up a DC offset across 
any resistors it flows through (Fig.6). Typical parameters for 
the 741 op amp are; 2 mV (V10), 80 nA (IB) and 20 nA 
(IB1-1B2). These parameters vary from device to device and 
from manufacturer to manufacturer. The purpose of success- 
ful design is to produce circuits that are insensitive to these 

INPUT 

NO DC 
PATH 

RA 

161 = +(IB2 x RAI 
OP AMP WITH NO INPUT 
OFFSET VOLTAGE, BUT 
WITH INPUT BIAS CURRENTS 
1131,162. 

OUTPUT 

Fig.6. The effect of IB. 

variations. Generally, for audio designs, the DC offsets may be 
eliminated by AC coupling and other methods (Fig.7). Note 
that the DC output offset may be reduced by inserting a 
resistor from the non -inverting input to ground. Without that 
resistor the DC offset may well have been ± 26 mV (1B2 x RA) 
as opposed to ± 6.6 mV ((IB1-IB2)xRA). A DC voltage on 
the output would generate a disturbing crackle when the level 
pot is adjusted. 

1u0 

INPUT 
1 

RB 
10k 

RA 
330k 

1E11 

RA 
330k 

Fig.7. An amplifier with a gain of 30 dB. 

t ----O OUTPUT 
10k POT 

Av = 19A 33 
RB 

FREQUENCY RESPONSE 

2,C RB TO G33 
Hz 

16Hz TO 30kHz 

DC GAIN = ZERO FOR EXTERNAL 
SIGNALS AND UNITY FOR V10. 
DC OFFSET AT OP AMP OUTPUT = 
330kx(IB1 -1132) 
= 330k x 2EnA = ,6.6rnV'_V10 

Voltage Swing, Power, & Bandwidth 
The. voltage swing at the output of an op amp is limited in 

many ways, Fig.8. Most op amps can only swing within a few 
volts of either supply rail. Also, the speed at which the output 
voltage can move is limited by the slew rate of the device, 
which is typically OV5 per microsecond for a 741. This is the 
limiting factor in designing amplifiers for high level large signal 
voltages. 

Fig. 8. Typical 
power bandwidth 
fora 741 op amp. 

30 

25 

20 
OUTPUT 
VOLTAGE 
SWING 15 
Vpp 

ONSET OF SLEW LIMITING 

100Hz 1k 

POWER SUPPLY ±15V 
LOAD RESISTOR 10k 

10k 100k 1M 

FREQUENCY 
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Design Example 
Q. Design an amplifier with a gain of 4 to amplify a 50 

kHz 5 V squarewave. 

A. First try a 741, Fig.9. The required output swing is 

± 10 V. The 741 can only move at 0V5/uS and so in the half 
period of the square wave, it can only move 5 V. If the 741 is 
replaced with a faster device, the TL081 (13 V/uS) then a 

`square' wave is produced. The TL081 would take approxi- 
mately 1.5 uS to travel the 20 V distance, thus generating a 

t2V5 

at 50kHz 

1k0 

4k0 

OUTPUT 

SLEW RATE = 0.5 V)uS 

Fig.9. The difference in slew rate between a 741 and a TL081. 

rise and fall time of 1.5 uS. Note, that if the resistors were 
increased in value to say 250 k and 'IMO, then the squarewave 
output would ring. This is because the feedback would have to 
charge up the stray capacitance at the inverting input, thus 
generating a lag between the output and the feedback, which 
in turn would generate an overshoot. 

Noise 
Noise is always a problem in electronics. The presence of 

noise degrades the quality of the signal we are interested in. 
Everytime we amplify, process, transmit, record or replay a 

signal, noise is introduced thus worsening the signal to noise 
ratio. Some common signal to noise ratios are shown below. 
Telephone 20 to 40 dB 
Cheap cassette player 30 dB 
Good tape recorder 60 dB 
Professional studio equipment 80 dB 

The calculations of noise produced by electronics is 

complex, but with a few short cuts it is possible to get some 
useable calculations. 

NOISE 
VOLTAGE 
uVRMS 
FOR A 
20k H, 
BANDWIDTH 

uVRMS 

10 

0.1 

nV/ÿ Hz 

100 

RESISTOR/NOISE 
10 IN nV/Y/ Hz 

0.01 0.1 

0 001 RESISTANCE 
0 100 1k0 10k 100k 

Fig.10. Thermal noise generated by a resistor. 

All resistors generate noise due to thermal agitation 
(Fig.10). Noise is also generated when a voltage is applied to 
them. Manufacturers generally express this latter noise in 
uV/V typically 0.1 uV/V for metal film devices. For most 
purposes resistor noise is not a dominating noise source 
although low level amplifiers perform slightly better with 
metal film devices. Keeping the resistor values low, helps to 
obtain low noise operation. 

An op amp has several sources of noise generation, Fig.11. 
there are two noise current generators which both generate 
noise by flowing through the resistors in the circuit. The 
resistors themselves generate noise and there is an input vol- 
tage noise generator. The total output voltage Eo is given by 

RA+RB 
Eo -( ) (noise voltage source)2+(noise from In+Source)2+ 

(noise from ln-source)2+(noise from RC)+(noise from RA//RB 

nVW Hz 

RB 

FOR LOW NOISE OPERATION, RC 
IS A SHORT TO GROUND. 
IF RC EQUALLED RA//RB, THEN A 3dB 
(NOISE CURRENT NOISE) IMPROVEMENT 
CAN BE OBTAINED BY MAKING RC A SHORT. 

Fig.11. Model of op amp noise generation. 

The noise performance curves for a low noise op amp, the 
SE5534, are shown in Fig.12a,b,c. Graph a shows the input 
noise voltage density, En (ie total RMS noise in a 1 Hz band- 
width at that particular frequency), as a function of fre- 
quency. To convert this input noise voltage, (4nV/ Hz ) 

into an equivalent input noise generator, we must define the 
bandwidth of interest. As the noise spectrum is relatively flat 
above 100 Hz then we can say, 

Fig.12a.The SE5534 
low noise op amp 
input noise voltage 
density. 

Fig.12b. The varia- 
tion in total input 
noise density with 
source resistance for 
two frequencies. 

10' 

10 

TYP 

10' 

10' 

10' 

10' 

Vn(rnls) 
10' 

(nV/ V Hz) 

10 

10 

10' 
10 10' 10' 10' 10, 10' 

Rs (II) 

10' 10' 10' 

f (Hz) 

TYPICAL VALUES 

10Hz 

1kHz 

THERMAL NOISE OF 
SOURCE RESISTANCE 
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Fig.12c. The equi- 
valent input noise 
voltage for two 
bandwidths as a 
function of fre- 
quency. 

10= 

10 

Vn(m1.) 
(PV) 1 

10., 

10= 

TYPICAL VALUES 

10Hz TO 20kHz 

200Hz TO 4kH 

1o Io= 10 10* 10. 

The equivalent input noise voltage Ein =s,/(En2xbandwidth2) 
For 20 kHz bandwidth 

Ein = NI (En2x20,0002) 

Ein = (En x 141) nV RMS 

But En = 4nV Z 

Therefore Ein = 4x141 = 0.564 uVRMS (20 kHz) 

Design Example 
Q. Calculate the output noise in a 20 kHz bandwidth for 

the circuit in Fig.13. Assume the voltage aid current densities 
have a flat spectrum (which is not too far from the truth!). 

INPUT 

SOURCE 
RESISTANCE 

RC 
10O R 

Fig.13. A low noise amplifier. 

A. Calculate the individual noise sources. 
Resistor Noise 
Effective resistor is RA//(RB+RC) 1 kO 
Therefore thermal noise (from Fig.13b) = 3 nV/Hz 
Noise Voltage 
a = 4 nV/0H7 
Noise Current 

c = 0.5pA/\/ Hz 
which sets up a noise voltage through (RB + RC). This noise 
voltage is 0.5pA x 1k0 = 0.5 nV/N/11-1z 

Therefore the total noise voltage 

Eo = ( RA+RB+RC) 
(4)2 + (0.5)2 + (3)2 

RA+RB 

T 101 xV16+0.25+9 

101 x\/25.25 

500 nV/\/ Hz 

For 20 kHz bandwidth, the output noise =500x141 
= 70,500 nVRMS 
= 70.5 uVRMS 

A 7 mVRMS input signal from, say, a low impedance micro- 
phone would result in a 700 mVRMS output signal and give a 
S/N ratio of 20 Log (0 

o°os )-80 dB 

Note that most dominant source in this circuit is the noise 
generator En. As long as the input impedance levels are kept 
low, then it is the noise generator En on its own that can be 
used as a rule of thumb for calculating absolute and compara- 
tive noise performance. For high input impedance applications 
a FET op amp (with virtually no input noise current) should 
be used. 

Noise Measurements 
The noise current voltage psectrums of Fig.12 were 

measured using a mobile analysing filter (1 Hz bandwidth) 
plus an RMS meter. A simpler measurement can be performed 
using the system shown in Fig.14. This will measure the 

PREAMPLIFIER 
UNDER TEST 

M77 

Fig.14. Noise measurement. 

2OkHz 
L OW PASS 
FILTER 

HUM NOTCH 

RMS 
VOLTMETER 

equivalent input noise in a specified bandwidth. The low pass 
filter should be high order device with a steep roll off slope. If 
a single pole low pass filter is used, then the RMS reading 
should be corrected by the following equation, 

`True' RMS noise = 
(for a one pole lowpass filter) measured RMS noise 

1.57 

(An RC 20 kHz low pass filter would be made from an 820 
ohms resistor with a 10 n capacitor to ground). 

Sometimes the signal to noise ratio is quoted in dBA. 
This means that the noise measurement has been modified 
by an A weighted curved. 

A short chart of op amp performance has been drawn up 
in Fig.17. It is difficult to compare device performance merely 
from the noise voltage at one frequency in the spectrum, as 
the noise spectrum shapes are different from device to device. 
It is best to refer to the manufacturing data sheet and then to 
actually breadboard the devices. 

DEVICE NOISE VOLTAGE 
AT 1kHz 
nVR,/Hz 

UNITY GAIN 
BANDWIDTH 

MHz 

SLEW 
RATE 
V/oS 

NATIONAL 
SEMICONDUCTORS 
LM381A 

5.0 
NOT OPTIMISED 

15 4,7 

SIGN ETICS 
SE5534 4.0 10 13 

SIG NETICS 
SE5534A 3.5 10 13 

741 20 to 50 
NOT USUALLY 
SPECIFIED 

1 to 1.5 U.S 

RAYTHEON 
RC4136 10 ; 3 0.5 

RAYTHEON 
RC4558 10 3 0.5 

TEXAS 
TL071 18 

"FET INPUT VERY 
LOW INPUT NOISE 
CURRENT 
0.01 PA/,,/ Hz 

3 13 

FERRANTI 
ZN455T 4.5 (Rs =5105) 15 

Fig.15. Op amp performance. 
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Biasing 
+Vcc 

INPUT 
1 

+1V3 

OUTPUT 

KEEP i GREATER 
THAN 5uA 

IF+Vcc= +24V 
THEN OUTPUT (DC) SHOULD BE +12V 
THEREFORE R_ARB 

( RB--- -1 
1.3 = 12V 

1.3 RA = 10 7R 
RA = 10 7R 

1.3 (FOR V44=24) RA+RB ALSO, THE CLOSED LOOP VOLTAGE GAIN = 
RB 

Fig.16. Biasing the LM381 (differential mode). 

The base of Q1 is held at +1 V3 by a pair of diodes. This 
preamplifier is often run from a single supply rail and a simple 
resistor network can be used to bias the output voltage to 
/z Vcc (Fig.16). Also a single ended amplifier can be con- 
structed (Fig.17). The resistor pair RA,RB determines the DC 
output level and gain. To increase the AC gain resistor RB can 
be shorted to ground with a series R,C network. 

TO HELP STABILISE THE DC BIAS 
VOLTAGE, RA.'/RR-2k 
PIN 3 IS AT OV55 
IF +Vcc = 24V 
THEN 

INPUT 

Fig.17. Single -ended biasing. 

OUTPUT 
(/+Vccl 

Design Example 
Q. Design a preamplifier using the LM381 with a gain of 

30 dB and a low frequency roll off of 20 Hz running from a 

+24 V power supply. 

A. The design calculations are shown in Fig.18. 

Record Preamplifier 
When replaying a record from a magnetic cartridge it is 

necessary to have a preamplifier with an RIAA playback 
equalisation (Fig.19). A magnetic pick up generates a voltage 

C5 

FIRST CALCULATE THE DC BIAS CONDITIONS INPUT 

(RA 
F0 B 

1 13 =.12* 

RA = 8.23 RB 
LET R8= 10k 
THEN RA = 82k 
THE AC VOLTAGE GAIN = X33 

^I+RA 
RC 

THEREFORE RC = RA = 2.58k 
32 

LET RC = 2k7 (THE NEAREST PREFERRED VALUE) 

THE LOW FREQUENCY ROLL OFF 
FL =20Hz 

2*C3RC 

THEREFORE C3- 1 = 310 
2nx20x2k7 

OUTPUT NOISE = 15uVRMS (APPROXIMATELYI 

C4 

Fig.18. A 30 dB amplifier. 

that is proportional to the velocity of the sideways movement 
of the stylus. So high frequencies produce large outputs and 
vice versa. Also, to assist replay electronics, the recording 
is given a 12 dB de -emphasis from 500 Hz to 2120 Hz. Thus, 
to restore a flat output it is necessary to equalise the signal 
from the pick up with an RIAA curve. As a rule of thumb, 

20 

10 
GAIN 
dB 

0 

--10 

-20 

LINEAR 
BREAKPOINTS 

RIAA CURVE 

10Hz 100Hz 1k0 10k 100k 
FREQUENCY 

Fig.19. RIAA equalisation. 

a typical magnetic pick up will generate 5 mVRMS at 1 kHz, 
although the recording level and make of pick up will effect 
this figure. 

MAGNETIC 
PICKUP 
INPUT 

+ 
C3 
1 /7: 10u 

'-100mV DC OFFSET 
CAUSED BY BIAS 
CURRENT 
FLOR ING THROUGH 
R2 

Cl C2 
2nI 7 I 7I 500_ 

Fig.20. An RIAA-equalised preamplifier. 

R3 
100k 

*RC4136 
RC4558 
SE5334 

C4 
220n 

OUTPUT 
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Loss frequency/ gain = 
R2 

= 60 dB 

Low frequency rolloff - 1 

= 15 Hz 
27r R4C3 

50 Hz breakpoint 
1 

27rR2C1 

The gain drops at --6 dy/octave beyond this point 
500 Hz breakpoint 

ITR3C1 
Now the gain remains constant until the next breakpoint 
AC gain at 1 kHz = R3 = 40 dB 

R4 
1 2120 Hz breakpoint 

27rR3C2 
The gain now falls at -6 dB/octave beyond this frequency. 

A 5 mVRMS signal at 1 kHz will result in a 500 mVRMS 
(1V4 pp) at the preamplifier output. If the amplifier is pow- 
ered from ±12 V, then there is an overhead margin of 

( maximum output swing = 20 V) - 14 
typical swing = 1 V4 

which is 23 dB. The noise spectrum of the op amp will be 
multiplied by the RIAA curve which would complicate any 
noise performance calculations. However, an op amp with an 
equivalent input noise of 0.5 uV should give a signal to noise 
performance of better than 76 dB which is superior than that 
of the disc itself. Because of the large low frequency gain care 
must be taken to avoid mains hum pick up. Keep the input 
wiring away from the mains cables and transformers, use low 
noise screened cable and wire this cable as close as possible to 
the preamplifiers. 

Problems 
Often a preamplifier will pick up radio signals. Usually, 

the radio signal is picked up by the input wiring to the pre- 
amplifier and is rectified by the transistor input stage. Then 
it is amplified by the rest of the audio amplifier and you end 
up with permanent broad band radio reception. There are 
several solutions that can be tried, Fig.21. A low pass filter 
made from an LC or an RC section will attenuate the 'pick 
up' interference. These devices must be physically close to 
the op amp. If possible use a PCB ground plane. Also, a con- 
ductive metal screen (metal foil is often used) surrounding the 
preamplifier will help. 

MOUNT CLOSE 
TO OP AMP 

L 

L INDUCTOR 10mH 
C CERAMIC CAPACITOR 220p 
THEY FORM A LOW PASS FILTER 
WITH A 100kHz CUT OFF FREQUENCY 

Fig.21. Removing RF interference. 

Hum can also be a problem. If the hum is at 50 Hz then 
the source of it is probably magnetic. Check the wiring to see 
if any signals pass near to the mains section. Magnetic screen- 
ing is difficult to implement. The best design solution is to put 
as much distance between the sensitive input and the mains 

section as possible. If it is possible try rotating the mains 
transformer (using a gloved hand, the other hand in your 
pocket). Often the size of the hum can be reduced by re - 
orientating the transformer. If the hum is 100 Hz, then the 
source is either the supply rails or the power supply layout. A 
larger smoothing capacitor will reduce the power supply 
ripple. If the hum has a sharp buzz then the problem is prob- 
ably, the charging current pulses in the power supply. If the 
layout is bad, these current pulses generate voltage pulses chat 
get added into the ground reference voltage, thus causing the 
hum. 

Gain 
When designing an audio system it is necessary to know 

what the normal signal level at any point will be and also the 
signal gains and attenuations of various units. It has been 
found that the most useful way to describe levels and gains 
is with the logarithm decibel, Fig.22. Signal gains in dB are 
additive. That is, a signal passing through a series of gains of 
+10, +20, -30, +6 dB will end up with an overall gain of 
+6 dB. 

dB IS THE UNIT OF VOLTAGE GAIN 

Vin XdB Vo ; 

Xd6 -- 20 log le 

dBm Vpp VRMS 

+20 21 9V 775V 
- 6 4.30V 1.55V 
+ 0 

6 
2 19V 
1.09V 

0 775V 
0.387 V 

-20 0.219V 0.077V 
-40 
-60 

21.9mV 
2.19mV 

7.75mV 
0.77mV 

dBm IS THE UNIT OF VOLTAGE LEVEL 
OdBm IS 1mW OF POWER INTO A 6000 
LOAD 

Fig.22. The dB and dBm story. 

dß I APPROXIMATE RATIO 

+60 1000 
+40 100 
+20 10 
+10 3 
+ 6 _.___. 2 

+ 3 ---- 1.4 
+ 0 1 

- 3 0.7 -6---- 0.5 
-10 __ - 0.33 
-20 0.1 
-40 0,01 
-60 - 0.001 

A typical audio system is shown in Fig.23. A low impe- 
dance microphone might typically give a -50 dBm output 
signal which will have to be given a 56 dB (x 600) gain to 
bring it up to line level (about +6 dBm). The line driver should 

MICROPHONE 
PREAMPLIFIER 

TONE CONTROLS 
FIXED GAIN OdBm 

LINE DRIVER 
AND OUTPUT 
MIXER 

MICROPHONE 
INPUT 

SIGNAL LEVEL 
50dBm 

(2mVRMS) 

I 

20dBm 

Fig.23. One channel of a mixing desk. 

be capable of driving +20 dBm into 600 ohms at 20 kHz 
without generating significant distortion. Some line drivers 
are, in fact, capable of driving 30 ohm loads, but these units 
are small high quality power amplifiers. . 
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2. LARGE SIGNAL, OR POWER, AMPLIFIERS 
Apower amplifier must deliver power into a load without 
generating significant distortion or bursting into oscil- 
lation or burning itself out. Power amplifiers are, 

however, prone to all these effects and great care is needed 
during their design. 

POwer 
Power is measured in watts and is defined as the product 

of VRMS x IRMS (Fig.lc), where RMS is the equivalent DC 
value. That is, a 2 Vpp sinewave has the DC value of OV7. The 
2 Vpp sinewave will generate as much heat in a load as a OV7 

1000 

300 

100 

30 

10 

3 

4 
POWER 
IN LOAD 

0.3 IWATTS 

0.1 

0.03 

0.01 

0.003 

0.901 

1111 

1 ium 
.14011 II Awn 

or 1 

Fad III 
Ader6m ii 

i'r Air 

PV 45 M.' , NRG901r.. 

Fig.1a. (above) Graph of voltage 
against power. 

4R OR 15R RL 

1V 0.031 0.015 0.008 

3V 0.28 0.140 0.0:5 

10V 3.125 1.552 I 0.833 

30V 28.15 14.082 7.50 

100V 312.5 158.25 83.33_ i 
VPP 
ACROSS 
RL POWER IN RL 

VPP In Ì 

1' 

U VP 

Vo= Vpp xs 
VRmS= Vpp x;4x; =P_-- 0.35 Vpp 

2.828 
POWER =V 

X 
1 =Vpy1â RÆâ RP.55 

RL 
POWER = 

axRL 

RL = 4R 
RL BR 

RL= 15R 

0 0 00000.,j 
M C' Iß ID COQ1 

Vpp ACROSS LOAD - 

VOLTAGE,' 
POWER 

GRAPH 

Fig,1 b. (left) The power dissi- 
pated in a load against drive 
voltage. 

Fig.ic. (left) The measurement 
of power. 

DC voltage. The chart in figure lb shows the power dissipated 
in a load against drive voltage. If you have an amplifier that 
has a maximum output voltage swing of 110 V, then the 
maximum power output will be 12.5 watts into a 4 ohm load 
(from Fig.1 a). Note that the amplifier must be able to deliver 
a peak current of 2.5 Amps. Whilst dumping power into the 
load, the amplifier will be dissipating heat itself. Most mono- 
lithic devices are documented with design graphs of output 
power versus amplifier dissipation of power efficiency. These 
will enable you to determine the amplifier's maximum power 
dissipation. As a rule of thumb, this equals the maximum 
sinewave power that can be dumped into the load. A 10 watt 
amplifier may have to dissipate a maximum of 10 watts of 
heat, although this level of dissipation would not be normal 
in general use. Manufacturers information usually gives the 
thermal resistance of the junction to case. If this was say 
3°C/watt then a 10 watt dissipation would raise the junction 
temperature by 30° above ambient (25° raising to 55°C). 
This is only true if the case temperature remains at ambient 
temperature, that is if the case is contact with an infinite heat 
sink. The heatsink may be anything from nothing (free air 
dissipation) to near infinite. It is important that the amplifier 
chip junction does not get very hot (above 100°C). The power 
chips of the amplifier age very quickly at elevated tempera- 
tures suffering from deteriorating characteristics and a short 
life time. This is why power amplifiers and power supplies are 
common failures in equipment. When the chip is heated up it 
expands. The chip is glued to its case and so by expanding it 
stresses the glue and eventually causes it to fracture. This 
thermal cycling increases the thermal resistance of the chip 
to the case and so the chip ends up operating at an even higher 
tern peratu re. 

Other heatsinking materials are used in the construction 
of power devices such as heat conducting plastics and pastes 
(Beryllium oxide). Manufacturers often provide design graphs 
of maximum dissipation versus temperature for various heat - 
sink thermal resistances. These help to select an acceptable 
heatsink. Often if you are using the chassis as a heatsink it is 

impossible to calculate the temperature rise and it has to be 
done by trial and error. (As a rule of thumb I am satisfied if 
can place my finger on the device for 5 seconds indicating 
that case temperature is no more than 80°C). 

Distortion 
A simple power amplifier is shown in figure 2. An op amp 

provides the voltage gain and a NPN, PNP transistor pair forms 
a current amplifier. Any distortions or nonlinearities are 
ironed out by the surplus loop gain of the op amp. The trans- 
fer characteristic of Q1 ,Q2 shows that there is a dead zone of 

Fig.2. A simple power amplifier. 
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±0V6 where neither transistor is ON. If a low frequency sine - 
wave is connected to the input (the op amp having a surplus 
loop gain of 1000 at this frequency) then the output will be 
a sinewave with a small amount of crossover distortion. The 
distortion level will be 

± OV6 = ± 0.6 mV. 
1000 

However, as the frequency is increased, the surplus loop 
gain will decrease causing the distortion to rise. At higher 
frequencies the slew rate of the op amp becomes noticeable 
(Fig.3). When the input signal crosses 0 V the output of the 
op amp has to change from +0V6 to -0V6. If the slew rate is 
0V5/uS then the time taken to travel the 1V2 distance is 
2.6 uS. Thus a 2.6 uS chunk of the signal is missing out of 
each half cycle. The problem may be overcome by biasing the 

AT 
CROSS OVER DISTORTION FOR CIRCUIT IN FIG 2 

OpAmp SLEW RATE = AV 
AT 

THEREFORE AT = AV = (2 DIODE VOLTAGES) 

SLEW SLEW RATE 
RATE 

IF SLEWRATE = 0V5/uS 

THEN AT = 1.3 = 2.6uS 

0.5x106 

Fig.3. The effect of slew rate at higher frequencies. 

two transistors so that they are both conducting. Then the 
crossover distortion becomes reduced to a reasonable level. 
The slew rate still needs to be considered. An amplifier deliver- 
ing a 40 Vpp sinewave at 20 kHz has a fastest slew rate of 
2V5/uS (this represents a power of 25 watts into 8 ohms). 
If the amplifier has not enough slew rate the output will 
become distorted. Manufacturers generally provide graphs 
of distortion (THD) versus power output and frequency (Fig. 
4). For the power curve, the onset of distortion is caused by 
the amplifier clipping at its power rails, whereas for the fre- 
quency curve the distortion rises as the surplus loop gain falls. 

4 
THD CONSTANT 

3 FREQUENCY 

0.1 0.1 1 10 100 

POWER 

Fig.4. THD versus power and frequency. 

Distortion is measured at various power levels and frequencies 
using the equipment shown in figure 5. A deep notch removes 

5 

THD 
% 

3 

2 

CONSTANT 
POWER 

LOW DISTORTION 
SINEWAVE 

GENERATOR 

10 

ti 

100 

Fig.5. THD measurement. 

1k 10k 100k 
FREQUENCY 

AMPL 
I FIER 

UNDER TEST 

the test sinewave leaving behind the distortion products. 
Generally 0.1% THD is common for monolithic amplifiers. 

Stability 
Power amplifier performance is very similar to that of op 

amps. They have a large open loop gain that is stabilised by 
resistive feedback (Fig.6). Note that the amplifier described 
in this graph is normally inverting (180° DC phase shift) but 
that it suffers a phase shift as the frequency increases. The 
phase shift at the unity gain frequency is shown as the phase 
margin. If the phase margin falls to zero anywhere before the 
unity gain frequency then the amplifier will oscillate. This is 
simply because the loop phase shift will be zero at a loop gain 
of greater than unity, which are the conditions for an oscil- 
lation. A large phase margin is desireable. 

UNITY GAIN 

PHASE SHIFT 

OPEN 4 
LOOP 
GAIN 

dB 

UNITY __ 
GAIN 

70 
60 
50 

40 
30 
20 
10 

o 

10 

OPEN LOOP GAIN 

nemmus 
zonn_-,. 
CLOSED LOOP GAIN`. - 

1k 10k 100k 1M 10M 

FREQUENCY -0- 
Fig.6. Gain and phase response, 

180" 
160 

140 
120 

100 
80 

40 
20 PHASE MARGIN 

0 

Various techniques are available for preventing instability. 
Often a series RC network is connected from the amplifiers 
output to ground. This reduces the high frequency gain and 
thus reduces the unity gain frequency. Local power supply 
decoupling should be used. Current loops, whereby the output 
current generates a voltage in the signal ground wire which gets 
fed back to the input can cause bursts of high frequency 
oscillation. Also high input impedances can capacitively pick 
up the output signal and burst into oscillation. Increasing the 
closed loop gain may prevent some forms of instability, swear- 
ing will not! Figure 7 shows some typical instability problems. 

-DENOTES VERY HIGH FREQUENCY OSCILLATION (INSTABILITY) 

Fig.7. Instability; A, on one half cycle; B, at crossover; C, at all points. 

(a) The sinewave oscillates on one half cycle. Really a power 
amplifier is two amplifiers, one half handling positive sig- 
nals, the other, negative signals. Thus it is quite possible 
that the amplifier can be stable for negative signals but 
not positive ones. 

NOTCH 
FILTER 

HUM 
REMOVER 

20kHz 
LOWPASS 

Yx 100 70-1-\ DISTORTION 

R RMS 
VOLTMETER 
+ SCOPE 

SIGNAL 

VARIABLE 
ATTEN/ 
UATOR 
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(b) The sinewave is unstable at crossover. This may be caused 

by the loss of feedback at crossover. Increasing the bias 

current may eliminate it. Alternatively it might be caused 

by slew limiting manifesting itself as an extra phase shift. 
The amplifier is never stable. Check the layout for current 
loops, increase the gain, increase the output CR loading, 
even try removing it, reduce the impedance levels. 

You may not hear the effects of high frequency oscillation but 
it does cause RF interference and generates waste power. It 

(c) 

f- 4-12V --- 
+ 

+Vcc 
C5 
100n 

/1/I/ 

Cl 
470n 

INPUT 

INPUT 470n 

C3 
250u 

1 16V 

Vcc (+18V) 

100n 

INCREASES GAIN 
FROM 20 UP TO 200 

8R 

+Vcc 2 BIAS 

470u 
25V 

40Hz ROLL OFF 

Fig.9. Medium power audio amplifier. The 
supply voltage range of 8 to 22 V. It can del 
8 ohms at 20 V, although a good heatsink is 

inputs are ground referenced and the output 
'/z Vcc. The voltage gain is fixed at 34 dB. 
proof output and internal thermal limiting. 

8R 
LOUDSPEAKER 

LM380 will work with a 

fiver 4 watts of power into 
needed for this level. The 
is automatically biased to 
It also has a short circuit 

can burn out output stages and even loudspeaker crossovers. 
The following five design examples demonstrate how to 

produce a solution to an amplifier problem. It is now possible 
to buy an amplifier for most general purpose uses. A wide 
selection of monolithic devices and modules cover the 0.25 to 
100 watt power range. It is rare to have the time or the ability 
to improve upon this range. The art of designing is to select 
the most suitable solution on the basis of size, cost and per- 

formance. 

.8 

AMPLIFIER 
DISSIPATION 
(WATTS) 0.6 

0.4 

0.2 

0.0 
0.0 0.1 0.2 0.3 

Vcc = 12V iiíii/ .. Vcc= 9V 

r, 3% THD LIMIT 

,.Vcc 6V 

0.4 0.5 0.6 0 

OUTPUT POWER (WATTS) - 
LM386 DEVICE DISSIPATION VERUS OUTPUT POWER INTO AN 8R LOAD 

Fig.8. Low voltage, low power battery operated amplifier.The-LM386N 
operates over a supply range of 4 to 12 V. It can deliver 0.7 watts into 
8 ohms at 12 V, although, at this level, some heatsinking would be 

advisable. The typical battery drain is 4 mA. The voltage can be varied 
from 20 to 200, as shown it is 20. An AC short across pins 1 and 8 will 
increase the gain to 200. With a resistor in series the gain can be set to 
anything from 20 to 200. For gains greater than 20, a bypass capacitor 
(100n to ground from pin 7) should be used. Even with a supply volt- 
age of only 4 V, there is an output voltage swing of greater than 2 V. 

DEVICE 
DISSIPATION 
(WATTS) 

3.0 

1.0 

20V 
3% THD 

J / 
J114V 

y12V 

18v 

/ 16V 

1.0 2.0 3.0 

OUTPUT POWER (WATTS) INTO 8R 

FEATURES 

TO 220 PACKAGE - EASY TO HEATSINK 
POWER SUPPLY RANGE ±6 TO ±18V 
QUIESCENT CURRENT 40mA 
POWER OUTPUT 14 WATT (4R) 

9 WATT (8R) 
CLOSED LOOP GAIN 30dB 

4.0 

TO 220 PACKAGE 

Fig.10. 9 to 14 watt amplifier. The TDA2030 is a Hi-Fi audio amplifier 
which has short circuit protection and thermal shutdown. It can oper- 
ate from supply rails of ± 6 to ± 18 V. At a ± 14 V supply the guaran- 
teed output power is 12 watts into 4 ohms and 8 watts into 8 ohms. 
Harmonic and crossover distortion is low being typically 0.05% at 
1 kHz for 7 watts of power output. The recommended closed loop 
gain is 30 dB. The two diodes protect the amplifier from back EMF 
voltages from the speaker. 
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3. OSCILLATORS 
It seems to be a fact of life that amplifiers oscillate and 
oscillators won't! Generally there is little difference be- 
tween the two. Both devices are amplifiers with feedback. 

The conditions for stable sinusoidal oscillation are shown in 
Fig.l . The higher the Q of the resonator the more stable is the 
resonant frequency, and the purer the sine wave. To stabilise 

GAIN 
CONTROL 

RESONATOR 
Fo 

AMPLI= 
FIER/ 

LEVEL 
SENSOR 

CONDITIONS FOR OSCILLATION 
*PHASE SHIFT AROUND LOOP = 0° 
* LOOP GAIN = UNITY 
* IF SINEWAVE FALLS BELOW SET 

AMPLITUDE, GAIN INCREASES 
* IF SINEWAVE INCREASES ABOVE 

SET AMPLITUDE, GAIN DECREASES 

OUTPUT 

Fig.l. Conditions for a stable sine wave oscillator. 

the signal level an automatic gain control circuit is used. This 
can be anything from simple diodes or thermistors to elaborate 
AGC systems. The smoothness with which the AGC works will 
determine the sine wave purity. A thermistor circuit might 
well introduce distortion at low frequencies by changing its 
resistance during one half cycle of oscillation. Very pure sine - 
wave oscillators (better than 0.001% distortion) employ slow 
acting AGC systems to control the loop gain. 

Wien Bridge 
The well known Wien Bridge oscillator is shown in Fig.2a. 

A frequency sensitive feedback network is constructed from 
R1, Cl and R2, C2. This network has a peak in its amplitude 
response which also corresponds to zero phase shift. At this 
frequency the attenuation is x1/3 and so to ensure oscillation 

OUTPUT ' 
R3 

Vout 

Cl 

Vin 

FEEDBACK 

C 

R2 

Fig.2a. A Wien Bridge oscillator. 

R4 

RA 

the amplifier must have a voltage gain of at least x3. To 
stabilise the amplitude a thermistor is used in the feedback ti 

1kHz 

P 

15n 

10k 

RA53 THERMISTOR (NEGATIVE Tr.) 

r 

MM 

741 

t 

15n 

10k 

i 

Fig.2b. To stabilise the amplifier a thermistor.is used in the op amp 
feedback loop. 

loop of the op amp. As the oscillation amplitude increases, 
the thermistor heats up, drops in resistance and so reduces 
the gain. The circuit suffers from amplitude bounce when 
the frequency is altered. Also, the op amp phase shift, which 
increases with increasing frequency, must be taken into con- 
sideration when designing this oscillator. Another sine wave 
oscillator is shown in Fig.3. This generates both sine and 
cosine outputs. The circuit is a state variable filter with posi - 

270R /11/1 

R2 
1M0 

R1 
10k 

POSITIVE FEEDBACK 

lC1 

+ IC2 

«AAA 
R3 
10k 

+ 

RA 

IC3 

-Fi SINE AND 
COSINE 
OUTPUTS 

Op Amp POWERED FROM ±12V 

NEGATIVE FEEDBACK 4x 1N4140 

ICs POWERED FROM ±12V 

Fo = 
2nR 

1 

A C 
FOR 1kHz RA = 10k C = 16n 

Fig.3. A state variable sine/cosine oscillator. 

tive feedback (R2) to ensure oscillation and amplitude limiting 
(the diode bridge) to stabilise the sine wave level. The dis- 
tortion may be trimmed by adjusting the amount of positive 
feedback. The oscillation frequency is set by RA and C. 

A triangle/square wave oscillator may be constructed from 
a pair of op amps (Fig.4). IC1 is an integrator, the output of 
which ramps up and down between the hysteresis levels set 
by the Schmitt trigger, IC2. If the output of IC2 can swing to 
± 10 V then the hysteresis level will be ± 10 x RA 

volts 
RB . 
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The oscillation frequency and triangle symmetry is linearly 
proportional to the output swing of IC2. If a variable fre- 
quency oscillator is wanted, then resistor R can be connected 
to the wiper of a potentiometer fed from 1C2 output. 

Design Example 
Q. Design a triangle oscillator with a 2 Vpp triangle out- 

put, oscillation frequency of 1 kHz, operating from ± 12 V 
power supplies, using circuit in Fig.4. 

C 

+10V 

IC2 OUTPUT 

10V 

+5 

IC1 OUTPUT 

5V 

H- AT -, 

100k 

RA 
50k 

INVERTING INPUT OF IC1 IS A VIRTUAL EARTH 
THEREFORE i= 10V 

CURRENT CHARGES AND DISCHARGES CAPACITOR C IN 

THE INTEGRATOR GOVERNED BY THE RELATIONSHIP 

cd.V = 

dT 

THEREFORE dV = i = 10 

dT C RC 

dV = AV 

dT AT 

RO, 
1 

= 

10 
V RCC,V 

WHERE AV = 20V AND 1 = FREQUENCY OF OSCILLATION Fo 

GT 

THEREFORE Fo="AT 
RCx20 2RC 

Hz 

Fig.4. A triangle/square wave oscillator. 

A. Assume an output voltage swing at IC2 of ± 10 V. 

For ± 1 V Hysteresis, 
RA = RB 

10 
Let RB = 100k, then RA = 10k 

Fo =1 kHz 
1 

_ !___ 10 

AT iAv CxRx4 

Therefore CR = 
10 

4x1000 
= 2.5 x 10_3 

Let C = 100n 

Then R = 2.5 x 10-3 = 25k 
10-' 

AV 
Note that AT is 4000 V/sec. When designing this type of 
oscillator the slew rate of the integrator and Schmitt trigger 
need to be considered, although tin this case virtually any op 
amp will be OK. 

Linear VCO 
A linear voltage controlled oscillator (VCO) is shown in 

Fig.5. This again is a triangle square wave oscillator although 
the squarewave is the only buffered output. The CA3080 is 

used as a current source for charging and discharging C. The 
charging current is equal to IABC, which is true for several 

+15V 

OUTPUT 

100kHz 
MAXIMUM 

CURRENT i THAT CHARGES C =3 IABC 
VOLTAGE AT PIN 3 IC2 IS A 6.5Vpp SQUAREWAVE 
THEREFORE, THE TRIANGLE WAVEFORM IS ALSO 6.5Vpp 
EQUATION FOR CHARGING C, 

AV IABC 
AT C C 

_ IABC _ IABC Hz 
OT COV Cx6.5x2 

R IF C. 680p, IABC = 250uA, 

THEN Fo=250x14'-_-_. = 2828 kHz 
680x10 'x6 5x2 

Fig.5. A linear VCO. 

decades of current. The Schmitt trigger uses a TL081 which 
has a slew rate of 13 V/uS. As the squarewave output voltage 
is 13 V then the rise and fall times are 1 uS each. This enables 
the VCO to run at frequencies up to 100 kHz. As this fre- 
quency is approached the VCO loses its linearity, due to time 
delays in the circuits. 

Another VCO is shown in Fig.6. This has two buffered 
outputs, a triangle and a square wave. Again, the oscillation 
frequency is dependent on the output voltage swing of the 
Schmitt trigger, IC2. However, if a stabilised power supply 
is used this circuit behaves very well. Superior performance 
can be obtained by replacing Q1 with a switching FET. The 
abberations caused by saturation voltage and storage time 
are then removed. Also fast FET op amps will improve high 
frequency performance. 

*ASSUME OUTPUT SWING OF IC2 IS 010V 
THEREFORE, IC2 SWING WILL BE +5V 

DURING HALF CYCLE A, 

iA = (Vin -- 1/3Vin 

iA = IVìn - 1/3Vin) 
R1+R2 

iA = Vin 
300k 

DURING HALFCYCLE B, 

Qi IS ON AND SO THE JUNCTION 
OF 21,R2 IS SHORTED TO GROUND 

iB = 1/3 Vin - Vin 
R2 300k 

THEREFORE, THE CURRENT THAT CHARGES AND 
DISCHARGES CIS THE SAME MAGNITUDE IN BOTH 
HALVES OF THE CYCLE 

THEREFORE _V _ i _ Vin 

:T C 300kxC 

OSCILLATION FREQUENCY Fo = @ Vin__ _ Vin 
T 300kxCxAV 300kx Cx20 

Fo= luLn-x0.166x10-" I Hz 
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HANDBOOK: Audio Design 

Vin -H F2-- 
3 

R1 R2 
100k 100k 

Vin R3 
t -Ve) 100k 
ONLY 

Vin 

Q1 
BC182L 

R4 
50k 

// I/ 
Fig.6. A linear triangle/square wave VCO. 

IC1 

R7 
1M0 

MA^ 

±5V %A/ 

M 
±5V 

R6 
100k 

// // 

IC2 

POWERED BY±12V 

The 555 
The 555 timer chip (Fig.7) can be used as an oscillator 

(Fig.8). Capacitor C is charged up via RA and RB. When the 
voltage at pin 6,2 reaches 2/3 Vcc the discharge transistor is 
turned ON. When the voltage falls to 1/3 Vcc the discharge 

CONTROL 
VOLTAGE 

THRESHOLD 

TRIGGER 

GROUND 

Fig.7. The timer chip. 

RESET 

OUTPUT 

DISCHARGE 

transistor is turned OFF and the charging process repeats 
itself. As power supply voltage terms appear in both the 
numerator and demoninator of the charging equation, it 
drops out and so the oscillation frequency is hardly effected 

+Vcc 

Fig.8. A simple oscillator based on the 555. 

OUTPUT 

±10Vn +10 

/ n 
o 

-10 

+5 

1/,AV 

-5 
AT 

IC 2 
OUTPUT 

IC1 
OUTPUT 

by supply voltage changes (typically 0.3%V). Also the temper- 
ature stability is good, typically 50 ppm/°C. 

T1 = 0.6931RA+R13I C 
T2= 0.693 (RBI C 
TOTAL PERIOD =TI+T2= 0.6931RA+2RBIC 

FREQUENCY F. =- 1___ = 1.443 
T1+T2 (RA+2RBIC 

A low power 555 oscillator is shown in Fig.9. This 
employs a CMOS version of the chip which consumes a mere 
120 uA. Capacitor C is slowly charged by current i and rapidly 
discharged by Q1. 

o 
OUTPUT 

+3V3 

+1V7 

I4C 
7n 

O +5V 

TL061 
I CM 

75551PA 

2 

3 

5 

10k 

11.0n 

/7 1/ 

Q1 
BC182L 

56R 

470R AV i 

2:.T C 

Fo = 
1 

= ix3_ 
i AT CV CxVccx2 
TO 
CURRENT SINK 

Fig.9. A linear VCO built around the ICM7555, the CMOS 555. 
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CAMBRIDGE 

LEARNING 
ENTERPRISES 

It's faster and more thorough than classroom learning: you pace 
yourself and answer questions on each new aspect as you go. This 
gives rare satisfaction - you know that you are really learning and 
without mindless drudgery. With a good self -instruction course you 
become your own best teacher. 

Understand Digital Electronics 
In the years ahead digital electronics will play an increasing part in 
your life. Calculators and digital watches mushroomed in the 1970's 
-soon we will have digital car instrumentation, cash cards, TV 
messages from friends and electronic mail. 
After completing these books you will have broadened your career 
prospects and increased you knowledge of the fast -changing world 
around you. 

DIGITAL COMPUTER LOGIC AND 
ELECTRONICS £7.00 ps 
This course is designed as an 
introduction to digital electronics and Dgl C=It 
s written at a pace that suits the raw 
beginner. No mathematical Electronics 
knowledge is assumed other than the 
.use of simple arithmetic and decimals Book1k 
and no electronic knowledge is 
-expected at all. The course moves 
painstakingly through -all -the basic 
concepts of digital electronics in a 
simple and concise fashion: questions ' 

and answers on every page make sure 
that the points are understood. 
Everyone can learn from it - students, engineers, hobbyists, 
housewives, scientists. Its four A4 volumes consist of: 
Book 1 Binary, octal and decimal number systems; conversion between number systems; 
conversion of fractions; octal -decimal conversion tables. 
Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to 
Boolean algebra. .. 

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates; dual -input 
gates. 
Book 4 Introduction to pulse driven circuits; R -S and J -K flip flops; binary counters; shift 
registers; half -adders. 

DESIGN OF DIGITAL SYSTEMS £11.50 
This course takes the reader to real 
proficiency. Written in a similar, 
question and answer style to Digital 
Computer Logic and Electronics, this 
course moves at a much faster pace 
and goes into the subject in greater 
depth. Ideally suited for scientists or 
engineers wanting to know more 
about digital electronics, its six A4 
volumes lead step by step through 
number systems and Boolean algebra 
to memories, counters and arithmetic 
circuits and finally to an 
understanding of calculator and 

s 
á 

Digital Systems 

Book l . 12i41 

computer design. 
Book 1 Octal, hexadecimal and binary number systems; conversion between number 
systems; representation of negative numbers; complementary systems; binary multiplication 
and division. 
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR, NAND, NOR and exclusive - 
NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic 
conventions; karnaugh mapping; three state and wired logic. 
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors and 
arithmetic logic units (ALUs); multiplication and division systems. 
Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson 
and exclusive-OR feedback counters; random access memories IRAMsI and read only 
memories IROMs). 
Book 5 Structure of calculators; keyboard encoding; decoding display data; register 
systems; control unit; program ROM; address decoding; instruction sets; instruction 
decoding; control programme structure. 
Book 6 Central processing unit ICPUI; memory organization; character representation; 
program storage; address modes; input/output systems; program interrupts; interrupt 
priorities; programming; assemblers; computers; executive programs; operating systems and 
time sharing. 

Flow Charts and Algorithms 
are the essential logical procedures used in all computer programming 
and mastering them is the key to success here as well as being a 
priceless tool in all administrative areas -presenting safety regulations, 
government legislation, office procedures etc. 

THE ALGORITHM WRITER'S GUIDE £3.75 
explains how to define questions, put them in the best order and draw 
the flow chart, with numerous examples. 

Microcomputers are coming - ride 
the wave! Learn to program. 
Millions of jobs are threatened but 
millions more will be create. Learn 
BASIC - the language of the small 
computer and the most easy -to -learn 
computer language in widespread 
use. Teach yourself with a course 
which takes you from complete 
ignorance step-by-step to real 
proficiency with a unique style of 
graded hints. In 60 straightforward 
lessons you will learn the five 
essentials of programming: problem 
definition, flowcharting, coding the 
program, debugging, clear 
documentation. Harder problems are 
provided with a series of hints so you 
never sit glassy -eyed with your mind a blank. You soon learn to tackle 
really tough tasks. such as programs for graphs, cost estimates, 
compound interest and computer games. 

COMPUTER PROGRAMMING IN BASIC 
£7.50 
Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable 
names; LET; errors; coding simple programs. 
Book 2 High and low level languages; flowcharting; functions; REM and documentation; 
INPUT, IF....THEN, GO TO; limitations of computers, problem definition. 
Book 3 Compilers and interpreters; loops, FOR.... NEXT, RESTORE; debugging; arrays; 
bubble sorting; TAB. 
Book 4 Advanced BASIC; subroutines; string variables; files; complex programming; 
examples; glossary. 

THE BASIC HANDBOOK £11.50 
This best-selling American title usefully supplements our BASIC 
course with an alphabetical guide to the many variations that occur in 
BASIC terminology. The dozens of BASIC 'dialects' in use today 
mean programmers often need to translate instructions so that they 
can be RUN on their system. The BASIC Handbook is clear, easy to 
use and should save hours of your time and computer time. A must 
for all users of BASIC throughout the world. 

FORTRAN COLORING BOOK £5.40 
"If you have to learn Fortran (and no one actually wants to assimilate 
it for the good of the soul) buy this book. Forget the others -this one is 
so good it will even help you understand the standard, dense, boring, 
unintellible texts. New Scientist. 

A.N.S. COBOL £4.40 
The indispensable guide to the world's No. 1 business language. After 
25 hours with this course, one begihner took a consulting job, 
documenting oil company programs and did invaluable work from the 
first day. Need we say more? 

GUARANTEE - No risk to you 
If you are not completely satisfied your money will be refunded on 
return of the books in good condition. 

Please send me: - 
....Digital Computer Logic Et Electronics @ £7.00 
....Design of Digital Systems @ £11.50 
....Algorithm Writer's Guide @ £3.75 
....Computer Programming in BASIC @ £7.50 
....BASIC Handbook @ £11.50 
..-.Fortran Coloring Book @ £5.40 
....A.N.S. Cobol @ £4.40 
All prices include worldwide surface mailing costs (airmail extra) 
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2 

Cheques/PO's payable to Cambridge Learning Enterprises or charge 
to Access/Barclaycard/Diners Club/etc 
account no 

Telephone orders from credit card holders accepted on 0480-67446. 
Overseas customers (inc Eire) use credit card, or bank draft in sterling 
drawn on a London bank, or International Money Order (add £1 
handling charge.) 
Name 

Address 

Cambridge Learning Enterprises. Unit 11, Rivermill Site, FREEPOST, 
St. Ives, Huntingdon. Cambs PE1 7 4BR, England. 
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CALCULATORS' 
e n 

ra a &s .. .... 

tt 

NEW, SHARP Lcd, 61 function, 15 level 
parenthesis. 
EL5101 16 Digit, 48 step, 1+5 mere. .. . 

£46.95 
EL5100 24 Digit, 80 step, 1+5+ 10 meal. 

£56.95 
CASIO FX 501/502P PROGRAMMABLE Lcd 

(Featured Feb. ETI) 
FX 501 P 10+2 digit, 128 step, 11 memories £49.95 
FX 502P 10+2 digit, 256 step, 22 memories £69.95 
FA1 Adaptor cassette interface £19.95 
MASTERPACK 150+ programmes on tape with manual £15.95 
FX501 P+FA 1 +Masterpack £78.95 
FX 502P+ FA 1 +Masterpack £98.95 

CASIO 48 Function Lcd 
FX310 8 -digit £16.95 
FX510 10 -digit £18.95 

CASIO FX 5000 Lcd 
48 Function 10+2 digit, 10 
memories £27.95 

CASIO 41 Function Lcd 
Super Slim 
FX2600 8 digit . £18.95 
FX3200 10 digit . £20.95 

CASIO FX 8000 Lcd 
41 function 8 digit stopwatch 
with lap, multi -timer and alarms, 
10+2 digit £29.95 

CASIO FX81 Lcd updated FX80, 37 function, 8 -digit £12.95 
CASIO FX68 Lcd, small 38 function, 8 digit £18.95 
CASIO ML71 Musical Watch, calendar alarm, timer, calc. £21.95 
CASIO ML831 Musical Calculator with 11 notes £12.95 
NATIONAL NS108 42 Function 10 digit Special price £17.95 

TEXAS PROGRAMMABLES 
*TI 58 172 function 480 step, 60 memories £66.95 
*TI 58C above plus constant programme and memory retention £83.95 
*TI 59 177 function card programmable 960 step, 100 mem. , . £172.95 
PC 100C Printer cradle for TI 58/ 58C/ 59 £156.95 
T158C + PCIOOC £235.95 
T159 + PC 100C £321.95 
Programme Libraries Maths/Slats/Electrical/ Business each £23.95 
TEXAS Scientific TI125 or TI 35 Lcd £19.95 *Includes Adaptor/Charger. 

Electronic Learning Aids. 
TEXAS Little Professor £12.95 
TEXAS Dataman £17.95 
TEXAS Speak and Spell (back in stock) £42.95 

***PRICES INCLUDE POST, PACKING AND 15% VAT *** 
Full range of CASIO, TEXAS and SHARP AVAILABLE. 

CALCULATOR SALES & SERVICE, ARROW WORKS, ARROW ROAD 
REDDITCH B98 FINN. Tel. REDDITCH (0527) 43169 

Callers by appointment only please 

s - CLEF KITS - 
NEW - 
ELECTRONIC ROTOR 

Two -speed organ rotor simulator plus a 

three-phase chorus generator on a single 
PCB (8"x5"). Kit includes all components - IC sockets throughout - mains opera- 
tion and stereo headphone driver PCB. 
Easily integrated with existing organ. 
Component kit £89.00. 

High Quality Electronic Musical In- 
struments under the personal supervi- 
sion of Specialist Designer A. J. 
BOOTHMAN. 
JOANNA 72 & 88 PIANOS 
Six and 71/4 Octave Electronic Pianos with 
unique Touch Sensitive Action as used in 
the P. E. JOANNA, which electronically 
simulates piano key inertia - a feature 
not available in any other design. Build 
this widely acclaimed professional instru- 
ment, for either Domestic or Stage use, 
from our top quality Component kits. 
SIX OCTAVES -£195 
71/4 OCTAVES -220 
P.E. STRING ENSEMBLE 
The versatile String Synthesizer with a 
fantastic sound at an economic price. Split 
Keyboard facility with a range of impress- 
ive voices. 

COMPONENT KIT- £164 
Back up TELEPHONE advice is avail- 
able from the designer to supplement 
the clear instructions included with 
the above Kits. 
P.A.'s - SPEAKERS - 
CABINETS 
Units can be supplied to add to the 
Component Kits. including Domestic or 
Stage Cabinets and portable tubular legs. 

r CLEF PRODUCTS (ELECTRONICS) LIMITED (De°. 
16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297 

KEYBOARDS 
We believe that we have located the best 
manufacturer of square front Keyboards, 
as used in our Kits, and can also supply 
Keyswitch hardware including the in- 
dustry standard soft plated contact 
springs. - 

49 NOTE C -C £23.80 
73 NOTE F -F £37.00 
88 NOTE A -C £45.00 
All Keyboards are easily cut to provide 
your required length and compass. Quan- 
tity enquiries welcome. 

BUILDING SERVICE 
We are specialists in Electronic Piano 
Manufacture and can build your Piano for 
you - see lists. 

INFORMATION 
Please send S.A.E. quoting items of 
interest. Telephone BARCLAYCARD 
orders can be accepted, all prices include 
V.A.T., carriage & Insurance. 

VISITS 
Are welcome by appointment, otherwise 
Mal Order Only. 

EXPORT 4 

Enquiries welcome - in Australia please 
contact JAYCAR (Sydney). 

thondoi 
High Quality, 
Low Cost 

SC110 Single -Trace Portable Oscilloscope. 
10 MHz band width; 
10 mV/div sensitivity. 
£139.00 
+ £20.85 VAT 

DM 350 `t 

3'/a Digit 
Multimeter. 
34 ranges; 
0.1% basic 
accuracy. 
£72.50 +£10.88 VAT 
(Not Illustrated) 

DM 235 3Ye Digit Multimeter 
21 ranges; 0.5% basic accuracy. 
£52.50 + £7.88 VAT 

DM 450 
41/2 Digit Multimeter 

34 ranges; 0.05% basic accuracy. 
£99.00 + £14.85 VAT- 

'tt'a 
y 

PFM 200 Pocket 
Frequency Meter. 

20 Hz -200 MHz 
10mV sensitivity 

£49.80 
+ £7.47 VAT 

PDM 35 Pocket 
Digital 
Multimeter 
16 ranges; 1% 
basic accuracy 
£34.50 
+£5.18 VAT 

thandcu' 

Sinclair 
Electronics Ltd, 

London Road, St. Ives, 
Huntingdon, Cambs., 

PE17 4HJ. 
Please send mefurther technical 

details of the Sinclair range of 
Electronic Instruments, together with 

price list and stockist list. 
I am particularly interested in: - 

SC DM DM DM PFM PDM 

SINCLAIR ELECTRONICS LTD 110 450 350 235 200 

London Road, St. Ives, n 
Huntingdon 

Name Cambs. PE17 4HJ. 
Tel: St. Ives (04801 64646. Address 

Telex: 32250 
Sinclair Electronics Ltd. reserve 
the right to alter prices and 
specifications on Thandar 
equipment without prior notice, 

35 

ETI3 

ETI JUNE 1980 71 



EX -STOCK ONLY FROM US 

J.V.C. BELT DRIVEN 
TURNTABLE 

WITH STEREO MAGNETIC 

FREE CARTRIDGE 

LIST PRICE OVER £50 
J.V.C. Turntable supplied complete 
with Audio Technica AT1 0 stereo 
magnetic cartridge. 
* 'S' shaped tone arm. 
* Belt driven. Modern design 
* Full size 12" platter. 
* Precision calibrated counter 

balance weight (0-3 grms). 
* Anti -skate (bias) device. Nylon 

thread weight. 
* Cut-out template supplied. 
Size - 123/4"x1 53/4" (approx.) 

AT ONLY 
LIMITED £25.99 
PLUS VAT £3.89 Post £2 50 

GEC 
HIGH 

STEREO QUALITY 

10+ 10 watt AMPLIFIER 
WITH AM/FM STEREO TUNER 

IDEAL FOR THE HOME 
A cancelled export order 
brings you this offer 
from the world- 
famous firm of G.E.C. 
AM/FM Stereo Tuner Amplifier 
Ready built. wmpriskng of a tuner/pre-amp. board, and 

separate power supply/power amp. board. 

Note: Interconnection wiring diagram supplied. 

Rotary Controls: Tuning, on/ot1 volume, balance. 
treble, bass. Stereo Beacon indicator. 
Push-button Controls: Mono. Tape. Oise. A.F.C.. 

F.M. [VHF), LW. MW, SW. 

Power Output: 7 watts HMS per channel, at better 
than 2% TOO into 8 ohms. 10 watts speech and music. 
Frequency Response: 60Hz-20KHz within 1- 3dB. 

Tape Sensitivity: Output - typically 150 me. Input - 
300 my for rated output. 
Disc Sensitivity: 100 my [ceramic cartridge) 
Radio: FM [VHF) 67.5MHz-106MHz. 
Long Wave 145KHz-265KHz. 
Medium Wave 520KHz.t620KHz. 
Short Wave 5.8KHz-16MHz. 
Size: Tenor - 2'/in. x 15in. x 7'/:in. Approx. Power 
Amp - 2in. 1'/:in. x 41/2in. Approx. 

Limited stocks 
Superb Value 
Don't delay 
order one today 

ON/OFF BALANCE, TREBLE, BASS, MONO TAPE Phono AFC FM L 

Volume 

Fully Guaranteed Ex -Stock 

MW SW Tuning. 

ONLY 

SUITABLE PAIR £19.95 POST £19.95 
SPEAKERS 10 WATTS äT 

f2.50 Pair + VAT £2.99 
CARRIAGE £2.50 

CAR STEREO CASSETTE MECHANISM made for MOTOROLA 

ONLY £7.50 * Front loading 12 volt transistorised 
* Speed & Voltage control 

* Limited stocks 
* Size INC. VAT 

POST 80p 

Howese 
Phone (01) 723 1008/9 
404 Edgware Road, London, W2, England 

' aaH=; £1 BRINGS 
OUR 100 -PAGE CATALOGUE 

e 
Another projects book in the "110" series 

110 IC timer projects for the home constructor 

Jules H. Gilder 

Covers in detail the basic operation of the 555 timer IC that will enable you to design your 
own circuits using this device 

Divided into three sections describing the basic modes of operation as a monostable device, 
astable device and logic element 

Descriptions of applications include timer -based instruments, automotive applications, alarm 
and control circuits, and power supply and converter applications 

1980 126 pages £3.95 

If you are not familiar with previous books in this series for the home constructor, write to the publishers for a free colour 
brochure of all their hobbyist books 

ewnes Technical Books 
Borough Green, Sevenoaks, Kent TN15 8PH 
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PROJECT 

INFRA -RED REMOTE 
CONTROL 
This concluding part of our IR60 remote 
control project covers construction of 
the transmitter and setting up 
the system. 

The transmitter circuit is constructed on two PCBs, a 
single -sided board being used to hold most of the elec- 
tronic components and a double -sided board being used 

to hold the matrix of 16 keypad switches. The double -sided 
board is best tackled first. 

The double -sided PCB has 16 pin -through connections, 
which are used to connect the tracks on different sides of the 
board and to make external connections. Start construction 
by fitting Veropins through these 16 positions, remembering 
to solder the pins on both sides of the board where appro- 
priate. Next, solder diodes D1 to D4 into position on the PCB 
and then solder the bodies of the 16 keypad switches into 
place: the switch caps and bezels can now be snapped on to 
the switch bodies. 

The completed keypad assembly can be mounted to the 
front panel of the transmitter case (see Buylines) via four 
12mm x 6BA-tapped stand-off pillars, after first providing a 
suitable cut out in the front panel. Use'/ inch 6BA screws to 
fix the four pillars to the PCB, then pass the keypad through 

the cutout so that the switch tops protrude slightly and 
finally epoxy the four pillars to the back of the front panel. 

The single -sided PCB can be built next. First, insert all 
Veropins and the single wire link. Next, fit the resistors, IC 
socket, semiconductors, capacitors and Li. Note that C1 is a 
PCB -mounting capacitor with its legs bent at right angles so 
that it lies flush on the PCB. The completed board can be 
fitted in the case with stickypads. 

The two infra -red transmitter diodes can be fitted next. 
They are mounted through the back of the case, approxi- 
mately 32 mms apart. Take special care to fit these diodes in 
the correct polarity. 

The final stage of construction is the inerwiring of the two 
boards and the LEDs, etc. Take special care here, particularly 
when wiring the switch board to the main circuit. The battery 
is wired directly to the transmitter circuitry and can be fitted 
into the case with stickypads. 

When construction is complete, activate each of the 16 
keypad switches in turn and check in each case that the front - 
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Fig.1. Circuit diagram of the IR60 transmitter unit. 

HOW IT WORKS 

9 

ICI 

8 

\315 

C2 
I 6 60p 

The heart of the transmitter is IC1, a highly sophisticated P- 
MOS LSI chip. This chip receives input 'instructions' via an 
8 -row (pins 9 to 16) by 4 -column (pins 2 to 5) matrix that can 
be activated via contact 'key' switches. The circuit is `clocked' 
at about 60 kHz via the R9 -L1 -C2 -C3 oscillator when the IC is 
active. 

When the transmitter is in the quiescent state the IC is dis- 
connected from the battery via turn -on transistor Q3 and the 
complete circuit (including the clock oscillator) is de -energised. 
Under this condition the entire circuit draws a total leakage 
current of only a few microamps from the supply battery. 
When any of the key switches are actuated, negative potential 
is applied to one of the 'row' pins via one of the R4 to R7 
resistors and pin 7 goes high and turns Q3 on, thus energising 
the IC and its clock oscillator. 

Whenever the IC is energised via a key -switch operation a 
keyboard scanner comes into operation, detects the 'code' of 
the actuated key and converts this information into a clock - 
related serial output code that appears on pin 8. This serial 
code signal is fed to the infra -red transmitter LEDs via Q2 and 
Q1 

The transmitter serial code Is rather unusual. It consists of 
a start bit, followed by six information bits, which are read out 
in biphase code at half the clock frequency. 'Biphase' in this 
case means that a 'bit' prior to a clock reference point is read 
as a '0' and a 'bit' after a clock reference point is read as a '1'. 
The seven -bit serial code signal has a total 'frame' time of about 
11 mS and is repeated at a time -base rate of about 130 mS 
throughout the duration of a key press. When the instruction 
key is released a single seven -bit 'end of signal' code frame is 
transmitted and the transmitter is then automatically deactivated 
again via Q3. 

The serial output code from pin 8 is amplified by Q2 and is 
used to pulse constant -current generator Q1 on and off via R2 
and LED 1. Ql feeds 'on' pulses of several hundred milliamps to 
the two series -connected infra -red transmitter LEDs, this high 
current being supplied via storage capacitor Cl. Although the 
PEAK IR LED currents are very high (thus ensuring a good 
operating range), the MEAN IR LED currents (averaged over 
one time -base period) amount to only 5 mA or so. 

Considering that the transmitter will normally only be 
required to operate for about half a second per instruction, it 
can be seen that roughly 100,000 instructions can be transmitted 
from a single PP3 can be expected to transmit 250 instructions 
per day for roughly a year. Clever? 

Ib 
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2 

panel LED illuminates, indicating that a code signal is being 
transmitted. If the LED does not illuminate, re -check the 
circuit wiring. 

Setting Up The 1R60 System 
When construction is complete, set the adjustable core of 

L1 in the transmitter and in the receiver to mid -position, place 
the transmitter a metre or so from the receiver and alter- 
natively operate transmitter buttons 1 and 2. With luck, 
receiver relay RLA wil! switch alternately on and off, indi- 
cating that the system is functioning correctly. If this action is 
not obtained, try twiddling the core of L1 in the receiver. If 
you still have no luck, use a `scope to see if a coded signal is 
reaching the output of Q1 in the receiver: if not, recheck the 
transmitter circuitry and the polarity of IRD1 in the receiver. 

Once you've got the system working, adjust L1's core in 
the receiver to find the extreme positions at which control is 
lost, then reset the core to half way between these two posi- 
tions. You can then adjust RV1 in the receiver to obtain 
maximum possible range consistent with reliable operation: 
our prototype system gives a range of about 15 metres. 

Finally, you can use a 'scope or voltmeter to monitor the 
individual outputs of the receiver while you check that they 
can be controlled via the transmitter buttons in accordance 
with the information given in Tables 1 and 2 last month. Your 
system is now complete and ready for use. 

BUYLINES 
The case for this project was chosen from the BIM Console range 
supplied by Boss Industrial Mouldings Ltd. (order code 81M6005 
Black). 

A full kit of parts including the Mec switches (order SRM 
plus switch cap colour) can be obtained from Watford Elec- 
tronics. 

Ambit International are suppliers for L1, order as 87BN, 
22 m H. 

The SAB3210 transmitter IC is available from Electrovalue 
and Watford. 
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Fig.2. (left) Component overlay for the control board. 

Fig.3. (above) Component overlay for the second board. 

Fig.4. (below) The mounting positions of the controls on the double 
sided control board. 

Resistors 
R'1 1 R2 
R2 47R 
R3 12k 
R4,5,6,7 39k 
R8 22k 
R9 47k 
R10,11,12 220k 

Capacitors 
Cl 1000u 16V electrolytic 
C2,3 680p polystyrene 

Semiconductors 
IC1 SAB3210 
Q1 BFX88 
Q2,3 BC182L 
IRLED 1,2 LD271 
LED 1 0.125" dia. red LED 
D1,2,3,4 1N4148 

Miscellaneous 
SW1-16 momentary switches (see Buylines), PP3 battery, 
case (see Buylines), Ll 22 mH variable, Mec switch cap colour: 
green(2), red(5), orange(2), blue(4), yellow(2). 

e.g. 
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OLIVETTI PRINTER & KEYBOARD type Te 300 
with PUNCH & READER. Upper case ASCII with V24 Interface. 240 

volt operation. 
£125 each 

INFRA RED IMAGE 
CONVERTER type 9606 (CV 144) 

13/4x2" diameter. Requires single low current 3KV;to 6KV supply. 
Individually boxed. With data 

£12.50 each P&P 75p Infra Red Lamps also advertised 

STEPPING 
MOTORS 

200 steps - 20-oz/in. torque. 
12/24 volt input, 4 wire. 

£12 each P&P £1.50 

EX -MINISTRY SMALL COMPACT 
WIDE RANGE VOLTMETER SOLID STATE 
AC Range tmV to 500V Full Scale 10HZ- 
100KHZ. DC Range 4V to 400V Full Scale. 

ONLY £20 ea. P&P £2.50 

STEPPING 
MOTORS 

200 steps. 20-oz/in. torque. 
1 20 volt operation, 3 wire. - 

£4 each P&P £1.50 

4K STATIC RAM 
type 9140 

£4 each. 8 for £24 

709 DIL 14 PIN 
OPERATIONAL AMPLIFIERS 

at 8p each 
100 off 25% discount 

MINIATURE KEYBOARD 
Push contacts, marked 0-9 and A -F and 3 

optional function keys. £1.75 each 

BLUE THERMAL PAPER 
430ft. roll, 81/2" wide 

£2 per roll. P&P f1.75. 

Justin 
Convert this unit to e 

SUPER BATTERY 
CHARGER 

Attractive green ministry quality case with 
removable top & bottom plates - heavy 
duty power switches - high powered resis- 
tors to control current - good quality centre 
mounted Amp Meter - strip of wing nut 
terminals on front panel which can be used 
for connecting leads. 

ALLTHIS FOR £3.50. P&P £2. 

STEPPING MOTORS 
North American Philips. 5 volt 
3.3 amp operation. 2 wire. PPS 

0-200 revs per min. 0-250 used. 
Tested. 

£16 each P&P £1.50 

BC172 5p MC4001 15p BC337 ap 203704 Sp 
BZY884V7 iOp MC40t2 15p BC327 ap 205447 Sp 
BZY8813V 10p MC4020 759 BC251 5p 205449 5p 
203006 5p 74C20 25p BC171A 5p 2N3053 15p 
104305 
8ZX79C12 

5p 
10p 

74C08 
74C10 

25p 
2Op 

TI592 
TIS93 

iOp 
tOp 

8E760 
4013 

Spp 

BC212B 5p MC4049 35p 
SN76550 59 
IC 7451 10p 

REGULATORS - att at 45p each. MC7805; 7812; 7815; 7912: 7915. 

16 pin DIL Socket 1Op. 14 pin DIL Socket ap 
LED type TlL 209 Red with holder 10p each 
SLOTTED OPTO SWITCH supplied with data - normally over E2. OUR PRICE 75p each. 
ROCKER SWITCHES 2 pole c/o -15p each 
Spring Action TERMINALS - normally over 30p ea. OUR PRICE 15p each 

TOROIDALTRANSFORMER 0 -115V -230V Input 13.5V -0- 13.5V rated 8VA output £1.70 each. P&P 75p. 

Sub -min TRANSFORMER 0-120-240V Input: 12V -0-12V rated 4VA Output 75p each P&P 50p. 
L.E.D.. 
Standard White 12p; Standard Yellow 14; Small White Bp. 

We still have a large quantity of 

TEST GEAR, OSCILLOSCOPES, 
SIGNAL GENERATORS ETC, 
and they are priced to move. 

Callers welcome or write or Better Still PHONE for details. 

DIODES 
All new full spec. devices. 

IN3063; IN4148; IS44, BAX13 
100 off £1.50 - 1,000 off £10 

VARtACS EXEquipment Good condition S Amps 
20 AMPS 
Some 3 phase available. Please enquire. 

f25 ea. 
£35 ea. 

CRYSTALS 
1 9.2KHZ FLAT METAL CASE - 50p each. 

10 MHZ B7G 50p each. 

LOUD HAILERS 
Transistorised - hand-held - no leads - standard internal 
batteries supplied. Howl switch. 

£20 each. P&P £2. 

TRANSFORMERS - Standard Mains input 
Secondary outputs 
6KV 0 1251 £15 ea. 
3440V 0.661 with matching 404 Choke E30 the pair. 
3KV 50MA E8 ea. 4 Volts 250 Amps £10 ea. 
18 KV 30MA £60. 
22 5KV 110MA £50 ea. 5KV 300MA £15. 
60KV 0.0273 £150. 12KV 30MA £20. 
MULTI PURPOSE MAINS TRANSFORMER 4 windings each 
winding 0-10-110-125 at 48A £15 ea. 
425V 50HZ ,npct r1.rquz.F 5KaL2 551WÁ. C e 

ún on 240V at % rating £15 ea. 
STEP DOWN ISOLATING TRANSFORMER. Input 220, 250V 
50HZ Output 115V 1.8KVA. BRAND NEW. These are very 
conservatively rated £20 ea. 
CAPACITORS 
0.5 mfd 101(5 £4 ea. 2mfd 5KV £4 ea. 
8 mfd 2 5K £4 ea. 0.S mfd 5KV £4 ea. 
CARRIAGE on these units will be charged at cost. 

INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 13'," x 
'e" dia. £1.50. 
BRIDGE RECTIFIER. 2 Amp 50p ea. 
PHOTODIODE DETECTOR 4" fly leads. 25p ea. 
AMPHENOL. 17 -way chassis mount edge connectors 0.1 
spacing, 15p ea. 
I.F C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre 
offset) 60p ea. 
FANS. 115V 13 Watts. Size 3'/ x 3'/ x 11/2" BRAND NEW. 
£4.50 ea. Secondhand £2.50 ea. 

POLARAD SPECTRUM 
ANALYSER 

5" Display. These are supplied with STU 2 

plug-in. 1 to 4.5GHZ. 
£125 each 

We still have á Compre- 
hensive list of 
MANUALS - phone or 
send for your require- 
ments. 

TRANSISTOR INVERTER 
t 1 5V AC, 1.7Amp Input. Switching is at 
20KHZ. Output windings from Pot Core. 
Can be rewound to suit own purpose or unit 
can be broken for host of components. 
Circuit supplied. 

£1.25 each P&P £2 

EX -MINISTRY 
OSCILLOSCOPES 

type CT31 6 

Single Beam. DC-6MHZ. Size 81/201x20, 

only £37.50 each. 

TANTALUM BEAD 
CAPACITORS. 4.7uf 
25V. 10 off £1; 100 off 
£7.50. 
TEXAS Low Profile 40 pin 
IC Sockets 45p each. 
SMALL TRANS- 
FORMER. 240V Input. 
Output 2 windings 12V & 
24V 1 amp. £2 each. 

Miniature MOTORS 12V with geared wheel I8 teeth 3 1 6" dial. 
Sae 1',a e '/a" dia. New 30p ea. 
MOTOR 12V DC with pulley and integral semiconductor. Speed 
Control. New Et ea. 
LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly 
15p ea. 
DIAMOND H CONTROLS ROTARY SWITCH. Single pole 
10 -way. Printed Circuit Mount. New 10p ea. 
DELAY LINE. 50 nanosecs. 3 connections ground.in-out Son 2 

X 7 '16 x 16" New 25p ea. 
PULSE TRANSFORMER. Sub min Size', x 5.16 x. ,5 

Secondary centre tapped. New 20p ea. 
MOTOR by Inland Motor Corp DC High Torque. Reversible 
Usable torque at 5V Max voltage 24V £2.50 ea. P&P. £2. 
REMO TV TYPE MULTIPLIER. Two high voltage outputs and 
focus, £1 each. 
DON'T TAKE CHANCES. Use the proper EHT CABLE. 1Op per 
metre or £7.50 per 100 metre/drum. P&P l'/ 
MOTOR by Eastern Ac Devices Inc. 125V reversible with toothed 
shaft (10 teeth há" dial Size 2'/ x 21g" dia 75p ea. P&P £1. 
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap 
75p ea. Box of 12 £5.50. P&P E1 50 
DECOUPLING CAPACITORS 
0.05mfd 10V. 0 O1 mid.. 0 1 mfd 50V. 0 047m -id 250V. All values 
100 for £1. E.H T Capacitor 500pí 8KV 20p each. 10 -way MULTI 
COLOUR RIBBON CABLE New 40p per metre 10 metres ;or £3. 
GEC UHF 4 -button tuner £1.50 each. ! CENTAUR 115V FANS 41/2 x 4 x t'rz" £4.50 ea. 
EX -USED equipment. tested. 60p each. 
POTTER & BRUMFIELD TIMER RELAY, 115V AC Heavy 
duty. 7 pole c. s with 2 second delay Charge R & C for different 
timing 50p each. 
SPEAKERS 21/2". 50 ohm 0 2W New 40p each. 
RAPID DISCHARGE capacitors Bend 4kV £5 each. P&P E2 
CONTACYGR&. Hee::,-D ty Pa, nr' Vwaiue f1 each. 
GEC UHF: VHF 6 -button tuner £2 each. 
DIGITAL 24 -HOUR CLOCK wiry built-in alarm as used in Braun 
Digital clocks. Silent running Large illuminated numerals. AC 
mains Size 6'/i x 2In x2'/" ONLY £3.75 each. 
931A PHOTO MULTIPLIER in stainless steel container with 
window and built-in resistor network £2 each. P&P £1 

SLIVER CONTROL 500W. Log Single track Complete with 
knob. Length 3'//" 25p each, 
RANCO 250V 184 THERMOSTATS with Control knobs 
calibrated 50-200 degree C £2.50 each. 
SOLID STATE UHF TUNERS. 30 acs El each. 
BRAND REX blue wire wraps 30 metres for El. 
Sin SOLID RUBBER RINGS (1" dia rubber) Keep the kids (or 
dog) happy. 4 for Et. P&P £1 50. 
TRANSFORMERS 
AUTO 240V input 115 V i Amp output £1.25 each. P&P E1 25. 
240V input. Soi 6V. 1 86A Blow Size 2' x x 2 x 2" Good 
quality. £1.50 ea. P&P f 1 

STEPPING MOTORS 
6/12 position with additional where the 
rotor is coils. Device can be used as a tacho. 
Diagram supplied. Will actually work on 5 

volts. 12 / 24 recommended. 
£1.50 each P&P 75p or 5 for £5 p&p 

£1.50. 

MUST CLEAR 
Large quantity of Photomultipliers - all with 
information. British approx. 2" window £2 
ea. British approx. 5" window £3.50 ea. 
American approx. 2" window £4 ea. Special 
American version by RCA £6 ea. P&P all 

photomultipliers £1 .50 ea. 

KEYBOARD PAD 
Size 3 e 2'/x x 2" high with 12 Alma Reed 

Switches. Blue keys marked in green 0-9 
and a star with one blank. 

£4 each P&P £1 

ºr 5 for £15 P&P £2 

NOT US 
ROSS 7 x 50 

MONOCULARS 

Hence £27.50 each 

SO SIMPLE - SO SAFE 
Fit a push button CIRCUIT 
BREAKER. Small, compact - 
3 ratings 0.8; 1.8 & 
10AMP. State which one 
when ordering. 75p each. 

AMP METER 21/2" dia. 
Scaled 0-60. Basic 75MV 
FSD. Complete with exter- 
nal 60Amp Shunt. £2.50 
each. P&P £1.50. 

240V input Bac. 12V 0.92A. Sue 21/2 x 2 x 2". Good quality 
£1.50 ea. P&P £1. 
240V input 12V 100MA. Size 60 x 40 x 42mm. 50p each. 
240V input. Soc. 12-0-12V 50MA. Size 53 x 45 x 40mr Et 

115V input. Soc. 5V 250MA. Size 1 11 /6 x 1.5,0 1!a" 2 for 
Sop. 
SEMICONDUCTORS 
1N4005 - Sp; 1N4003- 3p. 
At 5p each: 
135C147, BC1488, BC157, BC158, BC237, BF197 
0181, 81154, BA243. 
At 25p each. 
TIP3I. TIP41A, 255E96, AF13e, 2TX341. 
BY127 lop. BF181 20p; BD239 49P; BD241 40p, MoS-sw- 
49p; BD228 50p; 00233 & 8D234 Comp Pair 25W - 80p per 
pr. at Sop each. 
REGULATOR 101625 8 to 20V in - 5V out 180MA -D_. __- 
35p each BF 2660 20p. 
TV AMPLIFIER TBA 120 20p each. 

Integrated Circuits 
7453 5p 74H74 12p 
7451 5p 74H51 7p 
7401 5p 74538 10p 
7402 12p 74502 12p 
7476 20p 74154 70p 
7495 35p 74002 16p 
74121 10p 74C04 18p 
74122 12p 74074 18p 
74C00 - 17p 

MOTOROLA DUAL in Line 6 pin Opto Coen e. 30p each. 
plate tester version 50p each. 
EPROMS 2708 £5.50 each. 

_JELEPHON ES 706 style black or grey £5.50 each. -_ - e 

black of greÿ £7SO ecs.Ii. Ak+ez stmt £2.50 each. __- 
£1 50 per telephone. - - - 
Honeywell humidity controllers 50p each. 
THYRISTOR TIMER. Solid State 15 sear as - _-_ --_ 
plastic relay case. Standard 7.pin case Sr, - - 59p each. 
MINIATURE PC MOUNT SLIDE SWITCH. E-_ i a-, :.s, 
10p each. 
DIGITAL to ANALOGUE CONVERTER, E _ -- 

TTI socket. With data. £2.50 each. 
VARIACS. 2 amp Standard 240''. 's £10 each. n 

ELECTROSTATIC VOLTMETERS. - : - . £8 each. -h- = cO 
Other ranges available. Please erecu -e. 

TRIMMERS. Sub min 025 to 15 - - -_- --a-=o' All 
et 6p each. 
CROWN replacement MOTOR `c: _ _ _ __ ..°SER 
115Volt 50HZ 1350 rpm ii.£4.50 ea. =s= __ 
SMITHS encapsulated u_^, - _ ' _- l--- DEVICESab 4V -12V Can be or .e- -- 65p each. 

SN16 6 

74 

El 
4p 

69p 
14p 
4C 
50p 
24-p 

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P f.1 - where P&P not stated please use own discretion - excess refunde. CAPP 1,E 

£5. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS. 
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-fpm and 2-5pm Monday to Saturday inc. 
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome. MILFIiIEA".. LTC 

UNITS 

NORWOOD ROAD, READING TELEPHONE NO. READING 669656 
(2nd turning left past Reading Technical College in King's Road then first right - look on right for door with "Spoked Wheel 
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Don't count on this 
ever appearing cheaper anywhere else. We don't think it will somehow. Yet again ETI brings you the best of modern 
technology at ridiculous prices. Following up our extremely successful offer on Seiko's first calculator watch last year 
we thought that since they'd improved the timepiece, we'd improve the offer! 

The watch is no larger than a normal un -calculator un -alarm job but boasts enough facilities to make Big Ben` 
jealous! And with the price as small as the watch we don't see how you can live without one! 

To ETI Calculator Watch Offer, Modmags Sales Office, 
145 Charing Cross Road, London WC2H OEE. 

I enclose cheque/PO nos. to value for 
Seiko Alarm -Calculators. 

Address 



ALL THE PARTS TO BUILD THE 
PRACTICAL ELECTRONICS TRAVELLER 

CAR RA DIO =- --- 

The pack contains all the electronic components to build the Çfli® radio, you supply only the wire and solder as featured in the 
Practical Electronics March issue. 
The P.E. Traveller features pre-set tuning with five push 
button options, black illuminated tuning scale, with matching 
rotary control knobs, one, combining on/off volume and 
tone -control, the other for manual tuning, each set on wood 
simulated fascia. 
The P.E. Traveller has a 6 watts output, negative ground and 
incorporates an integrated circuit output stage, a Mullard IF 
module LP1181 ceramic filter type, pre -aligned and 
assembled and a Bird pre -aligned push button tuning unit. 
The P.E. Traveller fits easily in or under dashboards. 
Complete with instructions. 

NEW 
12+12 
AMPLIFIER KIT 

An opportunity to build your Ow 12 watts per channel s reo amplifier 
with up-to-the'mtnute features. To complete you just su ply screws 
connecting wire and solder. Features include din inputs ckets for 
ceramic carhidge, microphone, tape or tuner. Outputs- ape. speakers and 
headphones. By the press of a button it transforms into 24 watt mono 
disco amplifier with twin deck mixing_ The kit incorporas s a Mallard 
LPt 183 pre -amp module, plus 2 power amplifier assem ly kits. Also 
featured 4 slider level controls, rotary bass and treble controls and 6 push 
button switches. Silver finish fascia panel with matching knobs. Easy to 
assemble teak simulate cabinet and ready made metal work. For further 
information instructions/4"o"aare available price 50p. 
Size 9%"x8>/"x4"approx. with 3 NOTE for use with 4 to 6 ohms speakers- f2.55 

TWO WAY SPEAKER KIT To suit above amp. Comprising 2, 
8" approx Phillips base unit. and 2, 31/t" approx tweeters with 
2 crossover capacitors 64.95 p&p £1.65. 

Available only to first time purchasers of the 12+ 12 kit. 

50 WATT MONO 

DISCO AMP 

£30.60 
p&p f3.20 

Size approx 133/4" x 51/4"x 63/4" 
50 watts rms. 100 watts peak output. Big features include two disc inputs, 
both for ceramic cartridges, tape input and microphone input Level mixing 
controls fitted with integral push-pull switches. Independent bass and treble 
controls and master volume. 

30 + 30 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet Silver finish rotary controls and 
pushhunans with matching fascia, red mains indicator and stern lark socket 
Funcnons svorch for ms magnetic and crystal pickups, tape tuner and auxiliary 
Rear panel features fuse holder. DIN speaker and input socket 30 + 30 watts 
Rite 

1414" 
et 10"a 

approx 
use with 410 8 ohm speakers 

MS 14Y "x 
watts 

e 1 pea 
for 

BUILT AND READY TO PLAY p&pß.30 B 

P&P 
ít.75 

CONSTRUCTORS PACK 7A 
Suitable stainless steel fully 
retractable locking aerial and 
speaker (approx 6" x 4") is 
available as a kit complete. 
f 1.95 Per Pack, p & p £1.00. 
Pack 7A may only be purchased 
at the same time as Pack 7. 
NOTE: Constructor's pack 7A 
sold complete with radio kit 
(15.20 including p&p. 

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only. 

21E HIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers. 

Mullord 
AUDIO MODULES IN 
BARGAIN PACKS 

CURRENT 

CATALOGUE 

PRICE 

AT OVER 

. t;r, 
vY 

ACCESSORIES ARE ONLY 
AVAILABLE TO THOSE 
CUSTOMERS wale BUYING 
OUR BARGAIN PACES 

PER PACK SEE OUR PRICES 

1 

2 

PACK 1 2 e LP 1173 t Ow RMS output power audio amp modules. 
+ 1 LP1182/2 Stereo pre amp for ceramic and auxiliary input. 

OUR of500 
plk&p £RItO 

PACK 2 2 x LP 1173 1 Ow RMS output power audio amp modules 
+ 1 TP1104/2 Stereo pre amp for magnetic, ceramItncc and auxiliary 
inputs. .5 ¡NUS. OUR PRICE f 7 v v 

ACCESSORIES Suitable mains power supply pans. consisting of 
mains transformer, bridge rectifier, smoothing capacitor and set of rotary 
stereo controls for treble, bass, f 3a00 volume and balance,. plus p&p f1.60 

Two Way Speaker Kit Comprising of two 8" x 5" appioo. 4 ohm 
bass and two 315" 15 ohm mid -range tweeterwdh two crossover capacitors 

C1 f4.05 .70 

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

ACTON: Mail Order only, No callers 
ALL PRICES INCLUDE VAT AT 155r 

All items subject to availability. Price correct at 
27.3.60 and subject to change without notice. 

All enquires Stamped Addressed Envelope. 
NOTE: Persons under 16 years not served without parent's authorisation. 

676.00 É$Ó0 

100 WATT MONO 
7 

DISCO AMP Brushed aluminium 
fascia and rotary controls. Size approx. 14" x 4" x 10/r" 
Five vertical slide controls. master volume, tape level, mia level, deck level. 
PLUS INTER DECK FADER for perfect graduated change from.record deck No. Ito 
No. 2, mural versa. Pre fade level control (PFLI lets YOU hear next disc before 
fading it in. VU meter monitors output level. Output 100 watts RMS 200 watts peak 

Mon -Sat 
9.30am-5.30pm 
Closed Thursday 

EMI SPEAKER BARGAI 
Stereo pair 350 kit System consists of 
13" x 8" approx woofer with rolled 
surround. 372" Goodman tweeter 
crossover components and encart 
diagram. Frequency response 20 He 

to 20 KHz Power handling 15 waits HMS 
20 watts max 
8 ohm impedance 

£18.25: 
Per stereo pair 
p&p £4.20 

01SRe 
chassis P200rntable f25.50 

unit semi -automatic, cdeing device. p&p [3.00 
Shure M75 6 Magnetic Cartridge 
to suit. 67.95 

BSR Ma -_a s-;e:'a. 
e^d " ce, 

return and go ng eve' "e' or.!, stereo 
corame tan.dge 2 trees n" 45 r p m 

somme adapts' tea., s. ten to nome 

f12 25 p&5 OUR PRICE 12.75 

PHILLIPS RECORD PLAYER DECK GC037 
HiFi record player deck belt drive complete with ûP40I magnetic 
cartridge-LIMITED STOCK. £27.50 a UNBEATABLE OFFER AT complete. 

BUYER COLLECT ONLY. 

BARGAIN OFFER 
Ariston pick-up arm 
manufactured in Japan. 
Complete with headshell. 
Listed price over 630.00. 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel, 01-723 8432. 930am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers coons DESPATCHED TO MAINLAND aov it in USD aNir 
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NEWS 

RAVEN ON 
Dave Raven takes the lid off his domestic computer scene and sounds alarm bells 
for the British computer scene. 

Towards the close of 1979 it was announced in China 
that they had developed high speed emitter -coupled 
logic circuits that will permit construction of a super 

computer capable of 20 million operations per second. This is 

equivalent to ten times faster than any device they have pro- 
duced to date. It was also announced that they would be 
exporting computers in the future. 

Since this piece of breathtaking information must, by 
now, have brought you to the edge of your chair I will con- 
centrate the mind further. The significance of China's decla- 
ration to enter the international computer market would be 
lessened if viewed in complete isolation and certainly does not 
pose any immediate threat to the western computer manu- 
facturers. When, however, it is considered along with that of 
other emerging nations like Brazil, India and South Africa, 
who are all eager to develop independent computer industries, 
it serves to illustrate how different the international computer 
market will look at the end of the 1980's. 

The USA, Europe, Japan, USSR and China will all be 

aiming to produce computer equipment for their `in-house' 
requirements and also capture export markets. 

The potential military role of computers is of major 
significance. However, other sectors of high technology such 
as telecommunications, aircraft, satellites and nuclear industry 
are all critical to the maintenance of an industrially based 
military complex. 

Backing Britain 
The ability of Britain to maintain our industries in all the 

above technological areas is vital if we wish to remain indepen- 
dent and it would surely be crazy if we were to waste the years 
of experience built up in this country in high technology only 
to import computers made in Brazil or China. Japanese com- 
puter manufacturers are already embarking on a long term 
programme to penetrate the USA computer market. This will 
be accomplished in much the same way as the establishment of 
cars in the UK; with good service centres and software require- 
ments fully catered for. 

In Britain, after seeing the end to our industry for manu- 
facturing small motorbikes, we are now witnessing a slow take- 
over of the (cheap) family saloon market. Consumer electronic 
goods is of course well underway with virtually all the UK 
manufacturers killed off. Remaining are a few TV producers 
that will be fighting for their lives now that the PAL patents 
protection is soon to be lost. 

The Video Story 
Video Recorders could well reach the sort of sales levels 

which have been achieved by Colour TVs during the next ten 
years, since everyone with a TV has an application for a 

recorder. Guess how many of these quite straightforward 
pieces of hardware will be made in Britain, 12 million? 5 mill- 
ion? 1,000? How about 100? Sorry, not ONE. With the excep- 
tion of a few home made models built in garden sheds and by 
lost souls in university development labs. 

Watch This Space 
Having debated involving myself in small computers for 

the last two years, I have at last purchased a home computer. 
The significance of this is that it is intended primarily for 
home use and, therefore, had to compete with other domestic 
demands on my home budget, as distinct from a business 
expense. 

The decision to buy a home computer is not to be taken 
lightly, even at the knock down price of under £400, since this 
must be compared against other competing products which are 
just as attractive. My desire to buy a video recorder has not 
receded and the demands made by my wife for £400 worth of 
(quite unnecessary) furniture still continue. So what was the 
final overriding reason that made me rush out and buy a small 
computer? 

Like most enthusiasts of electronics I usually desire new 
electronic goodies quite early in their evolution and home 
computers were to be no exception. All the products I have 
bought to-date such as TV games, digital watches, calculators 
etc, have all had clearly defined uses. However, a computer 
takes just a little more justifying as the following script shows: 

Picture this domestic scene 

Freak "Darling I have decided finally to buy a home com- 
puter". 

Wife "That will be nice dear". 
Freak "I have come to this decision after many months of 

careful thought and feel it will bring a greater under- 
standing between man and machine. The involvement 
of the human brain with a computer will expand our 
memory capacity allowing us to be more creative 
thin kers". 

Wife "That will be nice dear". 
Freak "Through the tips of my fingers will be unleashed a 

storm of interlectual and statistical power man has 
not previously enjoyed. It can be incorporated with 
art, music, science, finance and with imagination it 
will probably iron my shirts". 

Wife (looking slightly more interested) "That will be nice 
dear". 

Freak (now standing looking out of the window with a 

glazed look on his face) "With the right level of soft- 
ware and peripherals it could organise many of our 
daily needs. A telephone link would enable it to order 
the shopping. Cooking, cleaning and remembering 
birthdays could all be carried out with the aid of a 

little robotics". 
Wife "Darling is everything alright?". 
Freak (not hearing) "With the right robotic design it could 

develop a human form. Feelings of compassion and 
warmth could be available to me at the press of a 

button. Love and understanding always there to 
satisfy my every whim". 

Wife "But if the computer can be made to do all these 
things what will be my place in your life?". 

Freak (now facing wife with manic expression) "And it all 
costs less than £400!" . 
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NEWS: Raven On 

The most frequent question asked by the few remaining 
people that have not yet bought a computer (sic) is - "What 
does one use it for?". Well, after going around the houses a 
few times, I can - with a little arm waving - come up with 
quite a convincing answer. 

Life will of course continue without small computers. 
However, I doubt if small businesses will after a few more 
years. The pressures from larger competitors who use all the 
latest tools to beef -up their profit margins will force smaller 
competitors to follow suit. Don't ever kid yourselves that 
small companies are cheaper to operate. It requires nearly the 
same sized operation to print this one magazine as it does to 
print half a dozen. Ask the Managing Director of Modmags, if 
you don't believe me. Small computers can be used to speed 
the flow of management information required on a daily basis. 
They can put off the day when it is necessary to increase the 
size of office premises and produce more output without 
increasing staff numbers (not a bad objective when one con- 
siders that the birth rate is declining in Britain). 

Joining The Revolution 
Having extolled the virtues of computers and my fears 

that Britain may not enjoy the full fruits of their manufacture, 
I am rather excited by the future prospects of our own Prestel 
system. For once this very British innovation cannot easily be 
pinched and sold back to us at a cheaper price since it consists 
of a system rather than a single manufactured product. 

My grateful thanks to Rediffusion Manager Tim Jaggard 
for allowing me to be present at a demonstration of both the 
Teletext and Viewdata' systems. I must openly confess that 
although I am aware that much has already been written about 
these new systems, I have previously found it difficult to mus- 
ter any interest. Perhaps this is because i am more familiar 
with Teletext, which interesting and useful as it is, remains an 
extention of the more traditional information services. 

Clearly consumers in the next few years will demand 
Teletext as a standard on their TV sets in the same way that 
colour is now required. Viewdata (or Prestel), however, is a 
different ball game which links together a domestic telephone 
with the television and converts this to a traditional video 
display unit as used with a computer. At the press of a button 
connection is made through the GPO exchange to indpendent 
organisations who contribute information directly from their 
own offices. 

The Post Office, who provides the Prestel computer and 
exchange equipment are not involved in editing or interfering 
in any way with the material supplied to the subscriber. The 
computer is capable of providing over one million pages of 
information which can also be of a highly confidential nature 
and only available to subscribers who have access to a certain 
code - for example, private company information to members 
of staff, bank statements, credit checks on potential customers 
for loans. On the direct selling side it is possible for subscribers 
to book tickets on planes, ships and trains using their credit 
cards. The possibilities for mail order are endless with cus- 
tomers buying directly after seeing TV adverts and not even 
leaving their front room. 

Small Viewdata printers are available producing a hard 
copy of what you see on the screen. This is all British, you 
have to remind yourself, and according to the Post Office by 
1986 Prestel services would be called on by 95 per cent of 
telephone users. One other interesting observation is of the 
uses which may be made of the three as yet unused Viewdata 
channels. I cannot see the problem in providing software and 
memory for use by the consumer - which would rapidly make 
redundant all the small home computers. 

ETI 
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Fig.1. Ceefax and Oracle are broadcast in the same way as TV pro- 
grammes. Prestel allows independent organisations to put information 
in. You receive it by telephone and the information is available on 
your telly at the touch of a button or two. 

EDITOR 

Required by Modmags Ltd., (part of the Argus Press Group), 
publishers of E.T.I., Computing Today and Hobby 

Electronics. 
Due to the continued expansion of our Technical Magazine 
Division, a really top Editor is required. We are looking for 

a person of high calibre, who is completely conversant with 
the Editorial role. 

Applicants should already be employed in the field of 
Electronics/Video/Hi-Fi and have a detailed understanding 

of this market. 
If you want a challenging job which allows you the 

opportunity to develop in this field, then pleasy apply to : 

Jim Connell 

Modmags Ltd 
145 Charing Cross Road, 

London WC2H OEE. 
(01-437-1002) 

(All applications will be dealt with in the strictest confidence). 
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CALCULATORS 
SCIENTIFIC 

*SPECIAL OFFER 
TEXAS T159 together with PC100C 

(Complete as manufacturer's specifications) 
£285.00 

TEXAS / H P Accessories available 
*TEXAS TI59 (Card prog 960.prog steps of 100 mem) 
*TEXAS T158 (Key prog 480 steps of 60 mem) 
*TEXAS PC100C (Printing Unit for T158/159) 
*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes/50 Prog Steps) 

£156.50 
£60.00 

£140.00 
£25.00 

For your Texas 1158/59 Calculator 
ELECTRICAL ENG. MODULE 
LEISURE (GAMES) MODULE 
STRUCTURAL ENG. MODULE 

NOW AVAILABLE 

*TEXAS TI PROGRAMMER (Hexadecimal Oct) 
*TEXAS T151 /iii (10 mem 32 Prog Steps Stat/Sci) 
TEXAS TI50 LCD (Sci/Stet. 2 Con Mems) 
TEXAS T125 LCD (Sci/Stets) 
TEXAS T53 (Sci. 32 Prog Steps -Coa Mem +80 Prog List Applications book) 

£46.50 
£26.30 
£23.00 
£ 17.00 
£25.00 

Make more of your 
Texas T158/69 Calculator 

MATH/UTILITIES MODULE 
If you write your own programs this library is for you! Most programs in this library 

are designed to be used either on their own or as subroutines of your programs. 
`Applications range from utility programs such as printer formatting and large-scale 

plotting to advanced mathematical routines. 
Module includes: 

Prompter. Alpha Messages. Printer Fomatting. Superplotter. Sorting. Data 
Arrays. Data Packing. Prime Factors. Hyperbolic Functions. Gamma/ 
Factorial. Random Numbers. Normal Distribution. Interpolation. Roots of a 
Function. Minimax. Romberg Integration. Differential Equations. Discrete 

Fourier Sedes. Calculator Status. Variable Arithmetic. Module Check. 
*TEXAS Ti 58 with Maths/Utilities £90.00 
*TEXAS T159 with Maths/Utilities £ 186.50 
*TEXAS T158 with Applied Statistics £80.00 
*TEXAS T159 with PC100C & Applied Statistics £305.00, 

SPRING SALE 
*TEXAS T159 Calculator (complete as manufacturer's spec. master module, 
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with 
wallet, etc. ONLY £180 

NEW TEXAS T158C* 
*Continuous program facility on all 480 Program steps/60 mem even when 
calculator switched off £79.50 
*TEXAS Ti 58C (complete plus Applied Stats. Module) £99.00 
*TEXAST158C + PC100C £208.00, 

*HP33E (8 mem. Pro Sci/Sta) £50.75 
*HP32E (Advanced Sci with Statistics) £40.50 
*HP67A (K Prog 224 Steps 26 Mem) £188.70 
*HP97A (Fully prog with Printer). 

- £384.35 
HP41 C (the newest calculator from HP) £173.48 
CASIO FX8100 (10 dig Sci/Sta. Stop Watch/Alarm) £27.73 
CASIO FX501 P (Sci. LCD Prog. 128 Steps 11 Mem) £47.50 
CASIO FX502P (Sci. LCD Prog 256 Steps. 22 Mem). £65.00 
CASIO Prog Adaptor - permits Progs to be recorded on to standard cassette recorders for 
eplay on Casio FX50t P / Ex 502P at later stage POA 

LEXICON LANGUAGE TRANSLATOR 
(With 6Lang. Module -French/Italian/German/Spanish etc) £128.70 

NOW IT'S YOU AGAINST 'COMPUTERS' 
CHESS CHALLENGER "7" (7 Levels of game) £76.50 
CHESS CHALLENGER "VOICE" (tO Levels - beginner to Master Plus) The strongest Prog yet in 
this series - twice as fast as the other challengers. A microprocessor with 128,000 to 160,000 bits 
of read only Mem. Over 8000 bits of Random Access Mem. Teaches opening & end game solutions. 
Plays against itself. Solves book problems etc - and in addition IT SPEAKS. Complete with Deluxe 
pia yboard, hand carved men with magnetised base plus Deluxe carry case POA 
SARGON. The most advanced chess game yet with ad on module availability for other games POA 

r 

L 

*FREE - mains/Charger included* 

LEARNING AIDS 
TEXAS DATAMAN (Number Games -Table learning etc. 5/10 yrs) £18.00 
TEXAS SPELLING B (Spelling Games ideal 5/10 years) (22.50 
TEXAS SPEAK AND SPELL (for older children 8/1,3 years) £39.95 

IDEAL FOR STUDENTS 
ALL WITH LCD DISPLAY 

TEXAS T120 (Jun Sol + Con Mem) £13.00 
TEXAS T135 (Sci/Stet C Mem) £17.00 
TEXAS T138 (Sci/Con Mem-Pola Rec Cony Dec Deg cony/Deg Min Sec) £19.95 
CASIO FX3200 (Sci/Star 10 Dig) £19.00 

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%) 

Company/ Hospital end Government orders accepted by phone, 

Barclaycard Anse /Access accepted by phone 

TEL. 01-455 9823 
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EXPORT ORDERS WELCOMED 

Air Freight/ Air Post Delivery 
Quotations on request 

MOUNTAINDENE 
22 Cowper St , London. EC2 

All these 
advantages... 

Instant all-weather starting 
Smoother running 
Continual peak performance 
Longer battery & plug life 
Improved fuel consumption 
Improved acceleration/top speed 
Extended energy storage 

..in kit form 
SPARKRITE X5 is a high performance, top quality inductive 
discharge electronic ignition system designed for the electronics 
D.I.Y. world, It has been tried, tested and.proven to be utterly 
reliable. Assembly onlytakes 1-2 hoursand installation fl 

even less due to the patented 'dip on' easy fitting 
The superb technical design of the 

Sparkritecircuit eliminates problems of the. 
contact breaker. There is no misfire due to 
contact breaker bounce which iseliminated 
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 by 95% of the norm 

There is also a unique extendèd dwel 
circuit which allows the coil a longer 
period of time to store its energy before 
discharging to the plugs The unit includes 
built in static timing light, systems function 
light, and Security changeover switch 
Will work all irev counters, 

Fits all 12v negative -earth vehicles 
with coil/distributor ignition up to 8 cylinders. 
THE KIT COMPRISES EVERYTHING NEEDED 
Die pressed case Ready drilled, aluminium extruded 
base and heat sink, coil mounting clips and accessories All kit 
components are guaranteed for a period of 2 years from date of 
purchase. Fully illustrated assembly andtnstallation instructions are 
included. 

I 

Roger Clark the world famous rally driver 
says "Sparkrite electronic ignition systems 
are the best you can buy" 

FrirPdrîÍ 
IGH PERFORMANCE 

ELECTRONIC IGNITION 

IPhone your order with Access or Barclaycard 

Inc. V.A.T. and P.P. QUANTITY RE0'0. 

Electronics Design Associates, Dept. ETI/6 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791 

Name 

7 
1 Address 

X5 KIT f16-95 
ACCESS OR BARCLAY CARD No. 

cheque/PO's for 

L 
Cheque No. 

Send SAE if brochure ooh/ required. 
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PROTON ELECTRONICS 
SAME -DAY SERVICE - NOTE NEW ADDRESS' 

SHARP EL8140 CREDIT CARD CALCULATOR 3mm THICK £13 
SHARP EL208 LCD MEMORY CALCULATOR £7.50 

BC107 7p BC158 Sp BC328 14p BD131 33p 
BC108 7p BC159 8p BC337 1Sp BD132 33p 
8C109 7p BC182 7p BC338 14p BD135 38p 
BC147 7p BC212 8p BC557 8p BD136 38p 
BC148 7p BC213 8p BCY70 12p BD139 34p 
BC149 7p ZTX214 8p BCY71 12p 80140 34p 
BC157 Sp BC327 16p BCY72 12p BFY50 17p 
555 19p 
741 15p 
TL082 60p 
CA3046 55p 

LM 3900 48p 
TBA810 95p 
MC1310P110p 
MC 1458 4013 
709 29p 

7805 5V Regulator T03100p 
W04 1A 400V Bridge 30p 
Led Green or Yellow 0.2"12p 
Led Red 0.2" 10p 
741 Metal Can 8 Dit 14p 

SPECIAL OFFER' 741 Metal Can 10 for 120p 
Resistors 0.5W 51, Carbon Film El 2 Values 100-10MO 1p. Polyester Caps 
0.01 -0.1p -0.1p 3p; .1 5, .22, .33 5p; .47 Sp; .68 Sp; 1p 10p. Electrolytics All 25V 4.7 p -22p 4p; 47-68 Sp; 100 8p; 220, 330 12p; 470 16p. 1000 PC Mount 20p; 6800 65p; 10.000 95p; Panel Mounting Neons 20V 20p. 

All Full Spec. Guaranteed. C.W.O. P. & P. 30p. Mail Order Only. 
70 BRIGGS FOLD ROAD, EGERTON 

BOLTON, 8L7 9S0 

BFY51 17p 
TIP30 38p 
2N2904 19p 
2N2905 19p 
2N2907 19p 
2N3054 49p 
2N3055 40p 

IN4001 4p 
IN4004/ 55p 
IN4007 7p 
IN914 3p 
IN4148 Zp 

E PROMS 
Surplus to requirements 

2 708 £5.00 each 
4716 £25.00 each 
Parts sent by return. 

Programming Service if required. 
Please add VAT (1 5%) and 30p P&P 

BARINGLOCK LTD. 
31 Ashdown Avenue 

Saltdean, Brighton 
Telephone: 01-686 1922 i 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 50P FOR THE WORLD'S BEST CATA- 
LOGUE OF SPEAKERS, DRIVE UNITS, KITS, 
CROSSOVERS ETC, AND DISCOUNT PRICE LIST. 

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS - 
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD - 
DECCA -EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS - 
HARBETH ISOPHON - I.M.F. - JORDAN - JORDAN WATTS - 
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO - 
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS - 
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY - VIDEOTONE - WHARFEDALE. 

WILMSLOW AUDIO 
SWAN WORKS, BANK SQUARE 

WILMSLOW, CHESHIRE SK9 1 HF 

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF 
DRIVE UNITS, KITS, ETC. 

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI 
AND COMPLETE SPEAKERS. 

le Ai,g--Averedilienkit 
CPR 1 - THE ADVANCED PRE -AMPLIFIER. The best pre -amplifier in the U.K. The superiority of the CPR 1 is probably in the disc stage. The overload margin is a superb 40bß. this together with the high viewing rate ensures clean top, even with high output cartridges tracking heavily modulated records. Common -mode distortion is eliminated by an unusual design. R.I.A.A. 
is accurate to 1bB, signal to noise ratio is 70dB relative to 3.5mW distortion <005% at 30dB overload 20kHz. 
Following the stage us the flat gain/balance stage to bring tape, tuner, etc. up to power amp. Signal to noise ratio 86d8; slew -rate 3V/uS: T.H.D. 2SHz - 20kHz<008% at any level. F.E.T. muting. No controls are fined. There is no provision for tone controls. CPR 1 size is 1.38 X 80 X 20mm. Supply to be . 15 volts. 

MC 1 - PRE -PRE -AMPLIFIER. Suitable for nearly all moving -coil cartridges. Send for details. 

X02: X03 - ACTIVE CROSSOVERS. X02 - two way, X03 - three way. Slope 24d8 /octave. 
Crossover points set to order within 10%. 

REG 1 - POWER SUPPLY. The regulator module. 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. 

** NEW ISSUE 5 rr* 

POWER AMPLIFIERS. Our new issue 5 power amplifier modules have automatic shut -down 
that will not allow serious overloads for more than -0.1 s - thus vastly increasing reliability. al 
elevated temperatures. Other improvements to the circuitry have improved the subjective qualities 
which keeps CRIMSON even further ahead of the field. 

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL 
transformers only 50mm high with a 120-240 primary and single bolt fixing (includes 
capacitors/ bridge rectifier). 

PRE -AMP KIT 
This includes all metalwork, pots, knobs, etc., to make a complete pre -amp with the CPR 1 (S) module it 
required. 

All prices shown are U.K. only and include V A.T. and post. C.O.D. 90p extra £100 limit. Export is no 
problem, please write for specific quote. Send large S.A.E. or 3 International Reply Coupons for detailed 
information. 

ZE 

m &eel f/eknzi 
POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks and hardware to house any two of our 
amp modules plus a power supply. It is contemporarily styled and its quality is consistent with that of our 
other products. Comprehensive instructions and full back-up services enable a novice to build it with 
confidence in a few hours. 

POWER AMPLIFIER MODULES 
CE 608 £21.00 
CE 1004 £24.50 
CE 1008 £27.50 
CE 1704 £35.00 
CE 1708 £35.00 

HEATSINKS 
Light duty, 50mm. 2 C/W £1.70 
Medium power. 100mm. 1.4 C/W 

£2.70 
Disco/group. 150mm. 1.1 C/W 

£3.50 

POWER AMP KIT 

PRE -AMP KIT 

PRE -AMPS 
These are available in two versions - one uses standard 
components, and the other (the S). uses MO resistors 
where necessary and tantalum capacitors 
CPR 1 

MC1 
CPR 1S 
MC 1S 

Fan mounted on two drilled 100mm ACTIVE CROSSOVER 
heatsinks X02 
204 C/W 65 max. when used with X03 

mo 170W POWER SUPPLY odules £36.00 
THERMAL CUT-OFF, 70C £1.90 REGI £9.30 THE £2.50 

TOROIDAL POWER SUPPLIES BRIDGE DRIVER, 801 
CPS 1 for 2x CE 608 or CE 1004 Obtain up to 340W using, 2x170W o-'cs arc ;r s-__ _ 

E19.50 BD1 £7.25 
CPS3 for 2x CE 1004 or 1/2 x CE 
1008 £23.60 U.K. - Please allow up to 21 days io --- 
CPS6 for 1/2 CE 1704 or 1/2 CE 'Write for free literature or send SOP f.r =-Cv Curl-. 
1708 £30.00 manna. 

£38.80 

£39.80 

£34.00 
£26.00 
£44.50 
£37.50 

£19.00 
£28.35 

Crimson Elektrik 
la STAMFORD STREET, LEICESTER LE1 6NL. 

Tel. (0533) 553508 
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Complete Audio Tuner Kits Radio/Audio/Communications Modules 

More features and facilities, thanks 
to DC switching and control design 

'reviewing the most comprehensive audio preamplifier yet DC switching of 7 inputs, plus 
two tape in/outs. 2 low pass, 2 high pass active filters, genuine volume related loudness, 1dB 
channel matching, with DC volume, balance, bass and treble controls. Suitable for bus/remote.. 
control, tape dubbing, switched monitor etc. 80dB S/N+, THD -75dB or better. Pluggable PU 
equalization boards, tone control override. Price for complete unit about £149'ex VAT. 

Semiconductors 
Radio/Communications ICs 

CA3089E 
CA3189E 
HA1137W 
HA71225 
HA12412 
KB4420 
TBA120S 
K64406 

2.11 HA1197 1.61 SD6000 4.31 
2.53 CA3123E 1.61 TDA4420 2.59 
1.95 TDA1072 3.09 MC1330P 1.38 
2.47 TBA651 2.53 MC1350P 1.38 
2.81 TDA1090 3.51 KB4412 2.24 
1.95 TDA1220 1.61 KB4413 2.24 
1.15 TDA1083 2.24 K84417 2.53 
0.80 TDA1062 2.24 MC3357P 3.16 

SL1610. 1.84 
SL1611 1.84 
SL1612 1.84 
SL1613 2.17. 

SL1620 2.50 
SL1623 2.80 
SL1624 3.77 
SL1625 2.50 

SL1626 2.80 
SL1630 1.86 
SL1640 2.17 
SL1641 2.17 
S16800 4.31 
SL6640 3.16 
SL6690 3.68 
MC1496 1.44 

FOR COMPLETE LISTINGS - 
SEE OUR NEW PRICELIST 

VAR ICAP DIODES 
A section from our PL: 
BA102 0.35 16:1 ratio AM tuning 
BB204 0.41 KV12159v triple 2.93 
BB105 0.41 KV1211 9v dual 2.01 
BB109 0.31 KV1225 25v triple 3.16 
M V AM2 1.93 BB212 9v dual 2.25 

POWER MOSFETS 

Mk III FM Tuner series Carriage for Mk IH tuner £3 inc 
The Mark Ill series FM tuner has been updated, and now includes a 
centre zero tuning meter as standard. The instruction manual has been 
meticulously revised, enabling easy assembly by constructors of various 
levels of experience - a preview copy may be purchased for £1.00. 
Mark Ill A series 'Reference series' tuner modules £171.35 inc. 
Mark Ill B series 'Hyperfi' modules, with switched 

IF BW, pilot cancel decoder - £198.95 inc. 
A matching synthesiser unit will be made available later this year, and can be 
retrofitted to either version. All versions include digital frequency readout/clock, 
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU, 
output level adjustment, 110/240v AC input. Full alignment service available. 

Power Amplifier Style and performance - with a real 
'belt and braces' PSU design. 

After a couple of preview comments, it seems that many of you are waiting to hear 
about the matching HMOSFET power amplifier for the Mk Ill tuner. Well, it's out 
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel, 
over 100W peak, but limited by thermal shutdown of the HMOS. 10W -100W log 
LED output peak indicator, DC offset protection and switch -on pause relay. AC or 
DC. input coupling, direct or relay protected output terminals. The works. 
Only one version of this item: Complete kit £178.25 inc. Carr. £5. 

Preamplifier 

100W PA's made simple 

ne 
pioneering t e 100W complementary MOSFET technique - Hitachi have developed a range 

of output devices and drivers that ought to revolutionise opinions and attitudes tpwards the 
design of all LF amplification systems. We have a new 48 page application note (£1.50 inc). and 
complete sets of parts, modules and now the n complete PA system (see above). 
2SK133 120v N -ch 100W MOSFET £6.33 2SJ48 Pch complement £6.33 
2SK135 160v N -ch 100W MOSFET £7.29 2SJ50 Pch complement £7.39 
PA1016 Kit for 100W MOSFET PA less Heatsink £16.10. £23 inc heatsink/bkt) 
ULTRA LOW NOISE PU PREAMPLIFIER 
The HA12017 is the last word in PU preamps, and general low noise audio design.. 
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability, 
0.002/ typ THD at 10v RMS output (imagine the overload margin !!). It -comfort- 
ably supercedes discrete circuit designs in terms of price/performance;-and. takes 
the art beyond the TDA1042's capabilities. (Replaces HA1457) £1.80 each - or 
an RIAA,applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95. 

Radio Control ICs We have various RC ICs, including NE544 
NE5044, and two new ones from OKI 

KB4445 - 4 channel dig.prop. FM TX IC. 30mW out (amphfyable) -£2.30 inc 
KB4446 - 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2.65. 
KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. More RC ICs in list 

LW -MW -SW -SW DC tuned and switched 
91072- All switching of bands by a single 

pin to gnd. Varicaptuned, with LO 
output for synth. MW/LW version 
or MW/LW plus 1 or 2 SW bands 
MW/LW: £15.58 +1SW £16.73 

VHF Tunerheads 
Europes largest stock range for broadcast and 
communications. Probably also the world's -- 
details in the catalogues and PL. Specials are 
also supplied in the region 30-220MHz. 

Pilot Cancel PLL Stereo decoders 
Again, Europe's widest range off stereo decoders 
including pilot cancel PLL types. The pic shows 
the 944378 - pilot cancel including post decoder 
26/38kHz filtering and muting preamp output 

Switched bandwidth FM IF strips 

944378-2 
£26.45 

Broadcast FM IF strips for all occasions, including the new 911225 - with diode 
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and 
0.04% THD (40kHz deviation). Plus usual things like AGC, AFC, dev. mute, level 
meter drive. £23.95 (supplied in screen can with 0.1 edge connection system) 
Also the 7230 hyperfi series - as the 911225, but with slope controlled AFC that 
operates in conjunction with signal level - and an extra IF amp stage for DXing. 

Various digital frequency displays 
The. World's largest range of receiver DFMs is now 
joined by the DFM7 (shown) - and L shaped version 
of the DFM3 with remote display mount connector 
possibility . 1kHz SW resolution with 455kHz or 
10.7MHz offsets, 100Hz res up to 3.9999MHz, and 
VHF to 299.99 MHz in 10kHz steps : £41.75 

Components 

Crystal Filters Most popular types are available - 
ex -stock, and in quantity. 

10.7MHz 25kHz Channel spacing 8pole £16.67 
12%kHz .. £17.82 
2.4kHz SSB £19.78 
Monolithic dual roofing filter £2.30 

34.5MHz 1.3dB loss, 80dB stopband HF 
first filter in synth. RX £36.80 

RC XTALS FM pairs (no spats) £3.74 
AM pairs £3.57 

USB/LSB Xtals for 10.7SSB filter £2.88 ea 

Piezo So The most efficient warning sounders yet 

The latest thing in electro -acoustic efficiency. 1mA Of drive from 
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses 
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz) 

lders 

The data sheets shows various drive circuitsandgive full 
specifications with regard to broadband responses and power s; 
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat) 

Keyboard switches and caps 
From the world's most widely used switch 
manufacturers - ALPS -come the biggest and 
best range of keyswitches, and data entry key- 
board switches. The SCM81101 is shown here, 
with the KT5 2 -part cap (with clear top, to enable 
easy fitting of your chosen legend. Other types are 
available with built in LED, 900 mounting etc. 
SCM81101 17p, KT5 : 16p - or 29p/pair 

LCD CLOCKS 
LCD DVM 

Clocks use 1.5v 
at 15uA only. 
DVM 9v/I mA 

CM161: 7mm LCD 12/24hr, alarms etc £11.44 each 
CM172: 13mm, 12hr, alarms,timer etc £14.32 each 
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea 

DVM 176: ICM7106 based LCD 3Y -digit £22.36 each 

CMOS, LPSNTTL, TTL, MPU: 
Listings in the new ricelist 

Most,CMOS is available in low 
volume - also LPSN. Standard 
linears and TTL OK. 

Things like ICM7216B, ICL8038, 8080A, 6800P, 2708, NE555,NE556,.etc 

Coming Soon Contain yourselves, RF fans ! Not yet ready for 
a full launch until. autumn but .reviewed here:- 

SSB transceiver system : 10kHz to 1000MHz ! ! 

A modular VLF to UHF SSB TX/RX system at last. With the correct first mixer, the basic PCB 
covers 10kHz to 1000MHz - using LO fed from ext. source (Our 2 IC Mulled synth for instance) 
and RF PA for TX OP. 0.2uV basic sensitivity in HF, Typ cost for HF synth SSB RX will be 
less than £200. Add an RF PA for full TRX for another £50. See one in dur foyer, and marvel. 

Please send an 
SAE with all 
enquiries. 
Phone orders by 
ACCESS - but 
minimum £5 
Callers welcome 

WHAT's NEW at AMBIT 
NEW PRICELIST/SHORTFORM:- 
28 pages, FOC with AS SAE pse 

Bigger print than our 
recent one page list - 

and vastly extended 

If you still need convincing to invest £1.60 in the cats, be mean and get this first. 

POWER MOSFET APPLICATIONS 
HANDBOOK b HITACHI : 

£1.50 each - or free 
with pairs of HMOS 
and the PA 1018 . 

Everything you should know about HMOSFET devices theory and applications. 

subiert to ova ab 

CATALOGUES 40p ,all three for EI.eO. CWO PLEASE Commerc,al MA r plicar,on PRICES SHOWN HERE INCLUDE VAT er es POST/PACKAGE CHARGE ' Goof eiteree,eble RGE NOW 35p to change so please phone and check 1 doubt. 

INTERNATIONAL 

200 North Service Road, Brentwood, Esser 

Parts 1-3 
AMBIT 
catalogues 
60p ea, or 
£1.60 the 
lot. 

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG 
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DRUM SYNTHESISER 
At last, ETI's own machine which peeoom-peeooms, bim-bams, whizeees or 
boo-ooms in all its onomatopoeic glory. Here is Roger Shore's original design for 
the ETI staccato drum 
synth. 

ou've all heard the effect on disco or pop records. It was y first heard about a year ago and since then, it seems, has 
grown in popularity so much that no decent, self respec- 

ting drummer would let it be known that he hasn't got one. 
Mind you, they are only obtainable commercially at a price - 
£180 or so can buy you one. A fair price, the enquiring 
musician might muse in perspective, in order to keep up with 
the times and the modern music trends. A fair price indeed, 
until the even more enquiring technical musician takes the lid 
off and studies the electronic circuitry involved. That's exactly 
what we did! We decided that this new sound was one to be 
investigated with a future project in mind and so we took a 

good look at a major proportion of the available commercial 
units. 

Our first conclusion was that somewhere along the line of 
manufacturer, middle -man and musician, somebody was rip- 
ping off somebody else - and, as usual, it is the end link in the 
chain having to pay more than the odds. 

Our second conclusion was that we could probably do a 

better job - a design which out -performs available drum 
synthesisers in both quality and price. 

A fairly conservative costing of all components and hard- 
ware for the project, which is a two channel synthesiser, 
forming a stereo output with the added facility of a monitor 
amplifier circuit to power a pair of stereo headphones (allow- 
ing setting up of the synth without being overheard) comes to 

All 42 ways of the control board (above) are used. Cut a slot at pin 37 
for identification. 
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PROJECT 

around £60. This approximate price is inclusive of what we 
feel is a very nice housing (see Buylines) suiting the synthesiser 
down to a tee. A comparable price for a similar commercial 
unit is over £360 - OUCH. 

The modular construction means that any number of 
channels can be built as required and perhaps the most enter- 
prising of you out there can envisage a complete electronic 
drum kit of bass, snare, tom-toms, high hat and cymbals for 
about half the price of a standard kit. Of course the extra 
drum sounds of the synthesiser are also there as required. 

The ETI Staccato is a mains powered device, none of 
those nasty batteries running out on you half way through a 

gig. A simple microphone or miniature loudspeaker acts as the 
trigger sensor and can be positioned inside an existing drum, 
on the underside of a simple wooden block or, as in the proto- 
type, inside or underneath a practise drum pad. The drum pad 
is probably the ultimate as it means a permanent and compact 
method of holding the sensor whilst maintaining a good- 
looking and functional appearance. 

Also featured is a sensitivity control which adjusts for a 

very wide range of trigger sensors and levels which means that 
virtually any combination of microphone, or speaker and 
holder will trigger the synthesiser. 

The ETI Staccato Drum Synthesiser 
Our aim was to incorporate a systematic approach to 

interwiring connections, therefore providing a unit that could 
easily be expanded. The most favoured compromise combined 
three PCBs; a power supply unit and monitor board, control - 
circuit and a function board which holds all PC mounting 
potentiometers, switches and LEDs for a single channel synth. 

Begin construction by building the power supply unit and 
monitor PCB, insert all pins and wire links followed by IC 
sockets, resistors, diodes, capacitors and semiconductors. Next 
in line is the control circuit; follow the same procedure as 

above. Take care when you come to wire the edge connector 
as all of the 42 ways have been used right down to the last pin! 
A slot will need to be made at pin 37 of the circuit board 
to polarise the edge connector. 

The power supply board (above) also carries the monitor amplifier. 
The potentiometers for each channel are all mounted on one board 
(right). 

Construction 
Before assembling the function board, it is wise to use it 

as a template for marking out the front panel, This will give a 
physical representation of the layout and will enable easy 
alignment of the potentiometers, etc after drilling. Mount all 
right angled, inter -PCB sockets (3 ways or 5 ways) around the 
edge of this board. Be sure to mount all potentiometers from 
the copper side of the PCB with their tags bent at right -angles. 
It is highly recommended that the specified switches are used 
(see Buylines) as they offer various switchable pinouts, espec- 
ially in the case of SW3. To accommodate the switch bezel, a 
cutout of 14x14 mms is required. Finally to save any embar- 
rassment whatsoever, check the orientation of all polarised 
components before switch on! 

Now you've built the staccato drum synth how about 
joining a band? At least one hour's practice should put you 
'on the road' - not necessarily to stardom! 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

Fig.1. Block diagram of the ET! Staccato. 
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Setting Up 
There are only three presets (RVS, 6 and 7) to adjust. 

Start by setting them all to mid -position then turn the noise 

control to minimum and switch the noise on.Thiseffectively 
disconnects the sine filter from the circuit. Now switch the 

VCO to sine output. Switch the device on and adjust RV7 
preset until a continuous signal is heard at the output. If an 

oscilloscope is available, adjust RV5 and 6 for minimum sine - 

wave distortion. If no oscilloscope is available, simply adjust 

15V 

1V 

NOTES 
ICS 15 1115 
IC71S 7915 
BP, IS 1,550V BRIDGE RECTIFIER 
T1 1515-0 15 GVA 

Fig.2. Circuit diagram of PSU. 

I/P C18119) 

+15V 

C20121) T 100n 

NOTE, 
IC819) ARE LM380 

036137) 
150R 0/P 

j I 
-7w`^ -o 

C22)23) 
220u 

R34)35) 
207 

C24125) T 100n 

Fig.4. Circuit diagram, of monitor amplifier. 
1 

the presets for minimum audible distortion. This may seem 

somewhat haphazard, but the human ear is very discerning 
where sine distortion is concerned! Once the minimum dis- 
tortion position has been established, it only remains to adjust 
RV7 until the signal just disappears from the output 
and that's it! 

Now, the golden rule is to experiment. Apart from the 
sounds for which the drum synth is well known, a whole range 

R V 1 

1MO 
In 

SENS 

04C171 
R 

I/P 

10k 

R3 
1MO 

RV2 
IMO 
lin 

ATTACK 

1 IN 
ZD1 172 

4 
0k 

C2 
1u0 

SWEEP 
RV3 
250k 
li 

IC1 

+ 

R5 
10k 

D3 

RV4 
500k 
Log 
PITCH 

R6 
100k 

R7 
4k7 

R8 
4k7 

1C2 

2 

10 11 1 2 

C3 
100n 

RV5 
100k 
CERMET 

SINE 
ADJUST 

108 í 
CERMET 

R12 R13 R14 
10k 10k 10k 

1318 

10k 

TRRIANGLE SW4 
LEO SHAPE 

SINE 

SW5 
LEO 

N 

+V 

o 

NOTES 
IG1 4 ARE TL084 
IC2IS 6038 
IC3 IS 3340 
IG5ISTL081 
Cl 2 ARE OC109 
01-4 ARE 154148 
201 IS 15v400mW 

"INK C13 r116 

11012 

'-10 
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PROJECT: Drum Synth 

O/Ps TO MAIN AMP 

I/P 

FROM 
MAIN BOARD 

I/P 

Fig.5. Connecting details of monitor amplifiers. 

SW2,3&5 

+15V 

Fig.6. Connecting details of switch LEDs. 

Fig.3. Circuit diagram of the ETI Staccato Drum Synth, 

HEADPHONE 
JACK SOCKET 

SW2 
VCO 

AA OFF 
0 L C5 

1u0 

V/0 

SW1 

S,N3 

1 NOISE /OFF 

C4 
47n 

ICS 7 

ON 

-t, 

TC6 
150 

IC5 

025 
47k 

RV11 
2M0 
log 
NOISE 
LEVEL 

R26 
10k 

R Vgl 
500k 

CA DECAY 

329 
Ik7 

RV7 
VCA 
PINCH OFF 
10k 

C7 
10u 

IC4 

C14 
4s7 

RV8 
015 

10k 
47k 

log ~-0 
LEVEL 

0/P 

of strange and wonderful sounds is possible, particularly if 
the LEO and noise generator are used. Vibratos, warbles, 
chimes and gongs are obtained using the LFO. Surf, wind, 
applause, snare drums and cymbals are obtained using noise. 

HOW IT WORKS 

The block diagram (Fig.1) shows the main principle of operation 
of the synthesiser. It can be seen very simply as a voltage con- 
trolled oscillator followed by a voltage controlled amplifier. This 
means that the frequency of the final signal and its amplitude ie 
its pitch and envelope, are controlled by DC voltages derived 
from the original trigger. Two separate ramp generator circuits 
provide these DC voltages arm all necessary. parameters of these 
ramps are externally controllable. A low frequency oscillator can 
be applied to modulate the VCO if desired and a generator 
produces noise for cymbal or snare sound, etc. 

The voltage controlled oscillator is based on the 8038 wave- 
form generator chip, IC2. Its frequency is varied by adjustment 
of the pitch control RV4, allowing the initial frequency to be set 
to the required level. Alternatively, the frequency can be con- 
trolled by a varying DC voltage applied via D3, from the VCO 
ramp to be described later. The oscillator works over the fre- 
quency range between about 10 Hz and 1k5 Hz. All three output 
waveforms available from the 8038, sine, triangle and square 
waves, are used. 

The trigger for the synthesiser is provided by a microphone 
(virtually any microphone will do) fitted inside a suitable drum 
or holder, even a tin can will do! The signal from the micro- 
phone is differentiated by Cl , R1, so that surrounding sounds do 
not cause false triggering. The pulse generated when the drum is 

struck is then amplified by ICI a, the gain being varied by RV1. 
The output of this amplifier is then rectified by D1 to provide a 

positive going pulse which is fed to further amplifiers IC1 d and 
IC4c. These op amps are connected as inverting amplifiers to pro- 
vide negative going pulses to drive the VCO and VCA ramp 
generators. 

The anode of ZD1 is normally at zero volts and the cathode 
at +15 volts. When the output of IC1 b is driven negative by a 

trigger pulse the cathode of D2 approaches zero. This negative - 
going pulse is rectified by D2 and charges C2 rapidly. C2 dis- 
charges through RV2 and R4, the value of RV2 varying the rate 
between a few milliseconds and several seconds. This DC ramp 
is buffered by IC1 c connected as a voltage follower, to prevent 
RV3 affecting the C2, RV2 discharge time. As both ends of RV3 

are normally at +15 volts, D3 is biased off. When the output of 
IC1c swings negative on receipt of the trigger, D3 is turned on 
and allows the ramp waveform to control the sweep input of the 
VCO. RV4 sets the lower frequency of the oscillator and as pin 8 
goes more negative, the frequency rises. The range of this fre- 
quency sweep is determined by RV3 whose setting limits the 
negative swing of D3 cathode. However, C2 charges quickly and 
discharges more slowly. The characteristic falling sine sound of 
the drum synth is created at the output of the VCO. By use of 
RV4 pitch, RV3 pitch bend and RV2 slope a whole range of 
sweeps are possible. 

The voltage controlled amplifier is based on the Motorola 
3340 voltage controlled attenuator IC. The selected output fróm 
the VCO is fed to the IC and the output is fed to the volume 
control, RV8. The voltage controlling input is fed to pin 2 via 
RV7, which is preset so that with no trigger present there is no 
output. The VCA ramp generator functions in a similar manner 
to the VCO ramp generator. The base -emitter junction of Q1 is 
reverse biased to provide the noise source. This noise is ampli- 
fied by Q2 and further amplified by IC5 whose gain is variable 
via RV11, determining the noise level to be fed to the VCA 
input. 

Notice that when the noise is switched in, the sine filter, 
C4, is switched out. This is to ensure that when noise and sine 
are used together, this filter does not attenuate the useful part 
of the noise spectrum required. Although this marginally increa- 
ses the sinewave distortion this is not noticeable above the 
deliberately introduced noise. 

The low frequency oscillator uses IC4b as an integrator and 
IC4a as a Schmitt trigger, together making a triangle wave 
oscillator. The speed is varied by RV9 between about 0.5 Hz 
and 1 kHz, and the amplitude is varied by RV10. C9 can be 
switched in to integrate the triangle wave to provide a sinewave 
approximation for vibrato effects. 
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Fig.7. (above) Component overlay of the PSU and monitor amplifier board. 

Fig.8. (below) Component overlay of the control circuit board. Take care when wiring the edge connector. 
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PROJECT: Drum Synth 

BUYLINES 

A varied buylines, as certain components have been selected for 
easy construction. The exceptional case is part of a range (larger 
sizes available on request) supplied by Campbell Clarke Cabinets, 
2 Arden Court, Church Road, Perry Barr, Birmingham, B42 2LF, 
Tel: 021-356-0890 -a very stylish wooden ended cabinet which 
is attractively priced at £11.50. 

The MEC switches are only available from Watford Elec- 
tronics (order code SRL plus colour of switch cap) along with 
the knobs. Also state cap colour when ordering the knobs. The 
micro toggle switches can be purchased from Marshall's. Electro - 
value stock the PC mounting potentiometers. For the inter PCB 
sockets, plugs and shells, Technomatic are suppliers. Our Remo 
practice drum pads were obtained from The Rhythm Box (Drum 
Store), 5 Denmark Street, WC2 8HLP, Tel: 01-240-3836. A 
crystal insert fits neatly inside these pads and acts as the trigger 
sensor. 

CAP COLOUR 
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O 
RV2 

15 
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RV1 
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RV9 

GREEN 
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0 
RV11 

SW3 
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Fig.9: Component overlay of the function board. 
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PARTS LIST 
Components For One Channel 
Resistors 
R1,2,4,5,12,13,14,18, 
20,24,26,27 10k 
R3,22,28 1 MO 
R6 
R7,8,19,23,25,29 
R9,10,16 
R11,21 
R15 
R17 
R38 

Potentiometers 
RV1,2 
RV3 
RV4 
RV5,6 
RV7 
RV8 
RV9,12 
RV10 
RV11 

Capacitors 
Cl 
C2,5 
C3 
C4 
C6,11,12 
C7 
C8 
C9 
C10 
C13 
C14 

270k 
4k7 
22k 
220k 
47k 
1 k0 
2k2 1W 

1M0lin PCB mounting 
250k lin PCB mounting 
500k log PCB mounting 
100k miniature horizontal cermet preset 
10k miniature horizontal cermet preset 
10k log PCB mounting 
500k lin PCB mounting 
100k lin PCB mounting 
2M0 log PCB mounting 

4n7 polycarbonate 
luO tantalum 35V 
100n polyester 
47n polyester 
1n0 polycarbonate 
10u tantalum 35V 
470n polycarbonate 
10u 25V electrolytic axial 
100n polycarbonate 
22n polycarbonate 
4u7 16V electrolytic 

Semiconductors 
I C 1,4 T L084 
IC2 8038 
IC3 3340 
IC5 TL081 
D1-D4 1N4148 
ZD1 15V 400 mW 
Q1,2 BC109 
LED 1,2,3 0.125" dia red LEDs 

Miscellaneous 
SW1, DP 3 position slide switch (one pole used only) SW2,3,5, 
MEC 2 N/O, 2 N/C latching push button (see Buylines), SW4,6, 
SPST micro -miniature toggle, 43 -way edge connector, 8 x 3 -way 
right angle inter PCB connectors including plugs, sockets, shells, 
5 x 5 -way right angle inter PCB connectors including plugs, 
sockets, shells, case (see Buylines), 9 knobs, input and output 
sockets, 4 6BA tapped spacers (length), 4 6BA plastic spacers, 
trigger sensor, drum pads (if required), MEC switch cap colour 
green, blue and yellow, knob cap colour 3 blue 2 red, 2 green, 
1 white, 1 yellow for a single channel drum synth. 

Additional Components For Two Channels 
Resistors 
R30,31 22k 
R32,33 1 MO 
R34,35 2R7 
R36,37 150R 

Capacitors 
C14,16 
C15,17 
C18,19 
C20,21,24,25 
C22,23 

Semiconductors 
lC6 
IC7 
IC8,9 
BR1 

Miscellaneous 
T1 15-0-15 6VA transformer, SW7,8 DPDT miniature toggle, 
FS1 500 mA fuse, stereo jack socket, length of 3 core mains 
cable. 

1000u 25V PCB electrolytic 
1u0 16V tantalum 
68n ceramic 
100n polyester 
220u PCB electrolytic 

7815 
7915 
LM380 
lA 50V bridge rectifier 

ETI JUNE 1980 
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Freepost FREEPOST ON ORDERS ACCESS 

gibizli Birmingham VAT INCLUSIVE PRICES 
CASH 

ELECTRONICS B19 1BR ADD 30p P&P CHEQUE 

021.233.2400 24 HR PHONE ANSWERING SERVICE 

EidgSiiq PUBLIC ADDRESS EQUIPMENT Eldasha 
A 40 P.A. CENTRE 

All Solid State 
Power: 40W Music 

20W RMS 

Mono Cassette Deck 
Slider Controls 
V.U. Meter 
Inputs: 2 - Mic (tmV) 

1 - Aux (100mV) 
1 - Aux (15mV) £ 220.80 

The P.A. Centre has furl. comprebensive facilities making it unique 

-app,' lie ad and 

me 

Presentation ir im o 1e, sideok siiver deck ond pontrol facia, housing 

empli, microphome ond speaker.Outputs of 

8,16 ohms and 1001 ermale a vide range cf enter., loudspeaker and P.A 

o l' 
- 

The "P A. Centre used or o 

-imcr .nit and vnol condenser microphone cr loudspeamer muted os required. 

A 55 MOBILE AMPLIFIER 

All Solid State 
Power: 20W RMS 

S.N.R.: 60dB 

Pos. or Neg. Earth 

Car Mounting Bracket 
Rotary Controls 
Inputs: 2 - Mic (3mV) 

1 -Aux (40mV) 
£69.00 

Aole t.. operate frmm IDGIn ma, s oná 12V D C. this the ideol solid-stote P A. 

omplifier For imstollorion vehicles, coropom, boars, endfor enhibinerrs, demonstration 

ond splay purpxs. 3 it en :fitly front located, in v all, g controlled 

madv.ill a cep M microphones 
are 

- crystal c cr tope recorder. 

Speoh sedan 4,8815 ohms A IWV lin allow 
d 

Ian ample. 

speaker 
vetoer 

It a breclect tard ci d for y Fit 

oshboords,shelve elf end control desks. The metal cabin is finishedin grey 

bleu and silver Front, in r o y g ..car cis. tone control and A.G. battery power 

L81 low MEGAPHONE 

Power: 10W 
Range: (s mile 
Batteries: 6 - 11V 

Easy -to -use and hold, this lightweight megaphone 

has nge approaching a Features ON 
'OFF switch i pistol gripd forward 

facing 
switch 

opho e. Solidi -states ee 

conductor powered by d.1 
Attroctive red a. white cose with carrying strop. £89.70 

A 6® SHOULDER P A SYSTEM 

Power: 5W RMS, Range ó mile 
Batteries: 6 - 12V 

This is 

a 

versatile, complete P.A. em 

' 
e 

n 

for c guides, public 
peak Baffle e and parking c- trollers, speakers, 
howground a display attendants o. for 

countless publicity and pranotian oni.ities. 
The n at leother-tone c with adjustable 

shoulder strap hoses o sol d -state amplifier, 
loudspeaker and storage for the "p -ta- 
tal1k microphone anself-coiling lead 

L 83 MEGAPHONE [SEP. MIKE) 

Power: 16W, Range: 2 mile 
Batteries: 8 - 1(V 

High powered, yet compact and easy ro carry and 

this solid sae aphone has a range of 2 

ml le The noise can elling m'cwhane clips onto 
the base, as a convenient 

o 

- -talk switch, 
and volume control and ispFltted with a self - 

coiling lead extending to over metres. This 

sturdily constructed megaphone can 

e 

operated 

fitted o s using the tapped holeprovided, 
free standing on table and floor, and portably 
shoulder slung, or strop curried. £69.00 

A 56 50W A.C./o.C. 
All Solid State 
Power: 50W RMS 

S.N.R.: 55dB 
Rotary & Slider Controls 
V.U. Meter - 

Inputs: 3 - Mic (0.5rnV) 
1 - Mag Phono (3mV) 
1 - Aux (200reV) 

The A-56 is v SOW A.C.; D.C., all silicon solid s 

performance and versatile we o na teams: make 

such as in schools, factories, restaurants 

is housedBane, finished mewl cabinet, well comp, 

fast: v 3 or 
112 

A 

output 
positionswitchrue' -pin SPEECH is 

socket, 
de 

,unable through t, n DIN socket rear 

rough the socket, s possible to use 

playback from a tape recorder. 

£117.30 

tote P.A. amplifier. Its outstanding 
it ideal for use in u wide range of 

and shopping centres. The amplifier 
irpented with o block and silver front 

.oalobie. The third of these in 
i .I.A.A.)"inputs. oa selector switch 

d to give Bass Cut The pre -amplifier 
mounted. Since the a x I-ory input 

a single connector for recording ond 

A 70 PROFESSIONAL 
All Solid State. 

Power: 175W RMS 

S.N.R.: 55dB 

Rotary and Slider Control 
V.U. Meter 
Inputs: 4 - Mic (0.5erV) 

1 - Mag Phono (3mV) 

1 - Aux (200mV) £276.00 

Designed and eloped to meet -ond surpass- European performance standards, this P 

amplifier boasts a power handling of 175W (R. M.S.). It ú ii protected agonst o short circuit 
output and incorrect bar connections. Each of tke fou channels has 

y gain co rrol ondndvidual side stahoperarng FLAT/l0 fllrers Overall Bass and Treble 

levels are met by slide controls; overall volume level is obtained by observing the inset 2" 
V.U. meterandoperation of the extra large Master comtal. Operotian is From A.C. mains 

or Morn 2,11/D.C. 4 BIM,relow impedance with a 4m 

th R.1A A.A. equalisation provided through a 5-pir1 DIN s 

sensitivity, 
ocketm (3mV). An additional 

input occepts signals Man An ers tape r etc. (250mv). Output match .-',E 
and 16 ohms, 70V und 100V lines plus boaster ampliBer socket. The casing incwaxates 
front grab handles and protective feet, and can be used Free standing or rock mounted. 

MICROPHONES- supplied c/w lead, jack plug, busby, U -bracket (if appropriate) 

M12 CONDENSOR CARDOID - 600 OHM 

M20 ELECTRET CONDENSOR, OMNI-DIRECTIONAL - 600 OHM 

M21 ELECTRET CONDENSOR, UNI -DIRECTIONAL - 600 OHM 

M30 DYNAMIC CARDOID, BALL WINDSHIELD - 50K /600 OHM 

M48 ELECTRET PAGING, CARDOID. (CAST BASE) - 600 OHM 

M50 COMMUNICATIONS, OMNI-DIRECTIONAL. (HAND HELD) - 600 OHM 

£26.43 

£13.80 

£19.32 

£28.98 

£26.22 

£ 6.90 

SPEAKER SYSTEMS - CABINETS 

L106' 10W, 8 OHM - BLACK FOAM FRONT, 'TEAK' FINISH, 8" DRIVER. PER PAIR £35.19 

L110 40W, 8 OR 16 OHM (SPECIFY WHICH) - BLACK 'VYNIDE' COVERING £89.70 

(fitted with metal corner protectors and complete with a slip-on cover) 

MICROPHONE STANDS 

M121 BANQUET STAND,CAST BASE -11" TO 182" 

M122 TRIPOD TABLE STAND, SCREW IN LEGS - 42" 

M124 FOLDING FLOOR STAND - UP TO 60" 

M125 STUDIO FLOOR STAND, SCREW IN LEGS - UP TO 63" 

M129 SOLID BASE FLOOR STAND, CAST BASE - UP TO 54" 

M130 FLOOR STAND WITH CURVED BOOM, SCREW IN LEGS - UP TO 59(" 

£ 7.66 

£ 5.11 

£14.49 

£20.70 

£17.25 

£31.05 

SPEAKER SYSTEMS - HORNS 

L73 5W, 8 OHM WEATHERPROOF HORN, SUITABLE FOR VEHICLE USE 

L74 10W, 8 OHM METAL HORN 

L76 10W, 8 OHM WEATHERPROOF A.B.S. HORN 

L77 15W, 8, 660, 1KO, 2KO, 4KO, 100V LINE WEATHERPROOF ALUMINIUM 

L78 20W, 8, 500, 600, 1KO, 2KO, 100V LINE WEATHERPROOF ALUMINIUM 

L78-8 AS FOR L78, BUT 8 OHM IMPEDANCE ONLY 

MICROPHONE ACCESSORIES 

M142 12" FLEXIBLE GOOSENECK STEM - CHROME FINISH 

M143 20" FLEXIBLE GOOSENECK STEM - CHROME FINISH 

M170 GOOSENECK FLANGE ADAPTOR - BLACK SPRAYED CASTING 

M1040 WINDSHIELD COVER (BUSBY) - MEDIUM (ENTRY 17MM DIA.) PER PAIR 

M1041 WINDSHIELD COVER (BUSBY) - LARGE (ENTRY 32MM DIA.) PER PAIR 

£ 3.80 

£ 4.83 

£ 2.14 

£ 1.59 

£ 2.21 

MIXER 

M104 SIX CHANNEL STEREO MIXER AND PRE -AMPLIFIER - BATTERY POWERED 

(accepts high& low impedance microphones, and has R.I.A.A. input) 
£62.10 

CABLES 

Z2 MICROPHONE CABLE,HEAVY DUTY, SINGLE,GREY 
(16/0 .2mm centre conductor, 100m reel) 

Z25 FIGURE 8 FLEXIBLE,RIB POLARISED,GREY 
(13/0.2mm conductors, 100m reel) 

Z29 TWO CORE OVAL, GREY 
(16/0.2mm conductors, 100m reel) 

Z55 6 AMP MAINS LEAD, THREE CORE, ORANGE 
(24/0.2mm conductors, 50m reel) 

Z56 13 AMP MAINS LEAD, THREE CORE, ORANGE 
(40/0.2mm conductors, 50m reel) 

ALL PUBLIC ADDRESS EQUIPMENT SUBJECT TO 10`a DISCOUNT ON COLLECTED ;7:LYS 

TRADE ENQUIRES WELCOME 
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THREE 

.,..._... 

Ú II UV , 
`' \ `i -` 

MECHANISM 
WITH ALARM 

5.00 
FOR £13.50 

/).,, 
DIGITAL 

L.' alair.4.( 

Assemble CLOCK 
24 HOUR 

it in an evening) -.SILENT RUNNING 
MECHANISM & CASE LARGE ILLUMINATED 
Inc.assemblvinstructions NUMERALS 

I 
£ 6.99 AS 

USED INBRIbn 
DIGITAL CLOCKS 

MECHANISMS 10 FOR £39. 100 FOR £300 

AC MAINS HALF PRICE OFFER 

Your receiptis a 2 -year 
SIZE 63/a e2t x2- 

guarantee 

HENRY'S RADIO ESPOAT ,, 

RadioEQUT 

EDGWARE ROAD, IUNVhTEoAIES e_°`= : AM DELIVERY 

LONDON W2 1ED 01-7231008 
itFROM 

STOCK 

BUILD YOUR OWN 
FM CONTROL SYSTEM 
TRANSMITTER BASIC KIT £36.00 
RECEIVER KIT £18.40 
SERVOS from £12.00 

Send remittance of £2 for circuits and constructional data to: 

TELERADIO R/C, 325 FORE STREET, EDMONTON 
LONDON N9 OPE, 01-807 3719 

CLOSED THURSDAYS 

HAND HELD GAMES 
Supersonic Mastermind .. . £21.00 
Galaxy Invaders £22.95 
Mattel Space Alert £15.90 
Mattel Auto Race £15.90 
Mattel Soccer £21.50 
ENTERPRISE 4 in 1 £24.95 
3 Garnes and calculator in one 
Electronic Mastermind £12.90 
U.F.O. Master Blaster £24.95 
Amaze-A-Tron maze gante £18.95 
Touch Me by ATARI Eke Simon) £26.95 
Football two players) £24.95 
ZAP missile game £11.95 
DIGITS like Mastermind) £14.95 
DESTROYER £16.95 
ALL GAMES HAVE SOUND EFFECTS 
EXCEPT MATERMIND AND DIGITS 

ATARI video 
computer £138 
STAR CHESS T, V Game £63.35 
DATABASE Prog. T V Game 

NEW £89.95 
CHESS CHAMPION 6 Level £54.95 
CHESSMATE 8 Level . NEW £59.95 
CHESS CHALLENGER 7 £99.00 
CHESS CHALLENGER 10 £160.00 
VOICE CHALLENGER NEW £230.00 
BRIDGE CHALLENGER NEW £290.00 
CHECKER CHALLENGER 2 £54.00 
CHECKER CHALLENGER 4 £90.00 
ZODIAC Atrology Computer 

NEW £29.95 
Snooze Alarm £14.90 
EL -MAC 5MHz Scope ... £139.90 
RADAT 10MHz Scope ... £169.00 

The latest from the U.S.A. 

PINBALL WIZARD 
Still available 

Featured in Nov: issue of E.T.I. 
Home TV Gante - B: W Kit 

Basic Kit £28.90 
Contains everything except box and con- 

trols 
Box & Controls - £6.50. Mains Adaptor 
-- £3.90 
Play 7 games with 4 options on each 
game 
4 -Pinball games 2 -Basket 1 -Breakout 

Versatile car alarm kit £18.90 
See review in Hobby Electronics 

November 
CHROMA CHIME 24 tune door chimes kit 

£10.75 Built £15.95 
C B Aerials and Accessories 

COMPUTERS - Home, 
Business etc. 

PET 8K .. £550.00 
PET 16K -- .. £670.00 
SORCERER 8K £747.50 
SORCERER 16K .. £874.00 
SORCERER 32K 
SUPERBOARD II 4K .. £172.45 
UK101 Kit 4K £226.85 
Built 4K £286.35 
TRS80 Level 2 16K £409.40 
51/4" Floppy Drive £288.65 
Dual Drive ... £506.00 
NASCOM 2 Kit £339.25 
2 Built £396.75 
HEATH WH89 £1,805.00 
HEATH WH 14 Printer £586.50 
Softy Kit £115.00 
Softy Built ........ £138.00 
Intelligent EPROM Programmer 

PRINTERS: FLOPPY DISC: BOOKS 

S.a.e. Enquiries. Please allow up to 21 days tar delivery. All prices inc. of VAT. 

. 1. 
61 BROAD LANE, LONDON N.15 4DJ 

Day 01-808 0377; Eve 01-889 9736 

r.Suc--,, 
111==18 

LIGHTING LIGHTING & AMPLIFIER 
MODULES FROM L & B 

'01-689 4138 
YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF 
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON! 
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE 
SYSTEMS ON THE MARKET. 

LB31000SLC 

£29.90 

19x9.5x3cm. 
LB31000SL SOUND TO LIGHT. 
A SUPERB PERFORMING SYSTEM 
AT AN INCREDIBLY LOW PRICE. 
3 channels. 1000w each. Fully fused. 
Very high input impedance. Operates 
from r/a to 300w sound input. 
Third order filters. Zero voltage fired. 
Master/Vol/Base/Mid/Treble controls. . 

£26.50 
LB81000LC 
19 x 9.5 x 3cm. 

LB31000SLC SOUND TO LIGHT/CHASER. 
THE MOST ADVANCED SOUND TO 
LIGHT MODULE AVAILABLE, WITH 

AUTOMATIC SWITCHING TO CHASE 
UPON ABSENCE OF A MUSIC INPUT. 

3 Channels. 1000w each. Fully fused. 
Very high input impedance. Electronic filters. 

5HZ to 70KHZ bandwidth. Operates from /a to 300w 
sound input. Triac zero voltage triggering.' 

Master Vol/Bass/Mid/Treble/Chase speed controls- 

LB31000SL £21.40 

LB4100018 SEQUENCER 
LOGIC RANDOM SEQUENCER, WITH TWO 
SPEED CONTROLS OFFERING A WIDE 
RANGE OF EFFECTS. 
4 channels, 1000w each. CMOS circuitry. 
Zero voltage fired. 

LB31000LD 

20x7.3x3.5 

POWER AMPS. 250. 150, 100 & 25e. etc. 
RUGGED TOUGH DEALING AUDIO 
POWER AMP MODULES. 

LB250 
10HZ to 25KHZ 

S/N 110dB 
THD 0.1% 
0.5o SENS 

£39.50 

LB81000LC CHASER 
A FULLY DIGITAL 8 CHANNEL 

CHASER, ALLOWING VARIATION 
OF CHASE SPEED AND CHASE 

RETURN DELAY. 

1000w per channel. CMOS circuitry. 
Zero voltage fired. Can be footswitch 
triggered. Additional modules can be 

cascaded to form 16, 24, 32 chan. ect. 

LB41000LS 

£17.50 

20x9.2x3.5cm 

LB31000LD and 11000LO DIMMERS. 
FULL POWER 3 & SINGLE CHANNEL 

LIGHTING DIMMERS FOR USE IN 
CLUBS/PUBS/THEATRES/SCHOOLS, ETC. 
1000w per channel. Fully fused phase controlled. 

Full input and individual Triac filters. 

LB31000LD £14.70 LB11000LD £6.70 

LB150 L8100 
10HZ to 25KHZ 10HZ to 25KHZ 

S/N 110dB S/N 110dB 
TH00.1% THD 0.195i 
0.5v SENS 0.5v SENS. 

£26.50 £18.20 

PREAMPS 
LBPA3. Complete stereo disco preamp 
system. Comprising of L&R deck mixers, 
mic mixer, deck and mic tone stages, mic 
auto fade over decks, PFL, output 
drivers and its own regulators. 
LBPA2. General purpose 4 
chan. mixer/tone stage. 

LBPA1 . Stereo 
Hi-Fi System 

LBPA3-M 
20.4 x 9 5cm 

LB25 
20HZ to 60KHZ 

S/N 90dB 
THD 0.07% 
-0.5v SENS 

LBPA1 £19.50 
LBPA2 £17.20 

LBPA3-M (magnetic 
deck inputs) £30.70 

LBPA3-C (ceramic 
deck inputs) £30.70 

£11.20 

LB250 
27x15x3.5cm 

POWER SUPPLIES 
Four types of powerful supply units for our 
power amps. Consisting of a varnish - 

impregnated mains transformer and rectifier 
board (fuse protected). 

LBRLD1. Relay de- 
layed speakeronceno- 
ting device placed 
between Amp & 
Speaker 

£5.70 

LB250PS £24.50 
LB150PS £18.00 
LB100PS £14.70 

LB25PS £11.20 

LB250PS 

YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE, MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION AND CCT, DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B. 
All prices shown are incwsive of VAT. 45 WORTLEY ROAD For your FREE catalogue, with full spec, send a' 2p stamp 

L. & B. WEST CROYDON Trade and Overseas inquiries welcome. 
SURREY CRO 3E6 

(E1.o0). 
- 

TEL. 01-6894138 
P/Packing FREE in the UK except power supplies ELECTRONICS (ET!) 
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-SERVICE TRADING CO 
FT3 NEON FLASH TUBE 
High intensity multi turn high voltage, neon glow 
discharge flash tube. Design for ignition timing etc. 
£1.50. P. & P. 25p (£2.01 inc. VATI 3 for £3. P. & 
P. 50p (£4.03 inc. VAT & P). 

N.M S 

RODENE UNISET TYPE 71TIMER 
0-60 c. s 230V a operationIncorporating a lapsed t 

indicator and repeat f facilities. A precision motorised timer ideal 
for process timing, photography, welding, mixing. etc. Price £6. 
P. & P. 60p. 77.99 inc. VAT & P. & P. 

WHY PAY MORE? 
MULTI RANGE METER Type MF15A a.c. el c. 
volts 10 50 250. 500. 1000 Ma 0-5. 0- 10. 
0 100 Sensitivity 2000V. 24 range diameter 
133 by 93 by 46mm including test leads. Price 
£7.00 plus 50e P & P £8.63 Inc. VAT & P1 

N.M S 

METERS (New) -90 mm DIAMETER 
A.C. Amp., Type 62T2. 0-1A., 0-5A., 0-20A. 
A.L. Volt. 0-150V, 0-300V. 
D.C. Amp., Type 65C5. 0-2A, 0-10A.. 0-20A.. 0-50A., 0-100A.. 

All types £3.50 ea + P&P 50p (£4.60 inc VAT) except 0-50A, 0-1000 
DC. Price £5.00 + 50p P&P (£6.33 inc VAT). 

HEAVY DUTY SOLENOID, elf. by 
Magnetic Devices. 240V. A.C. Intermit- 

tent operation. Approx. 20 lb. pull at 
1 25 in. Ex -equip. Tested. Price- £4.75 

. 75p. P. & P. 1£6.33 inc. VAT & P.1 

A.C. SOLENOID bye ether type 176/2 
240 AC. Approx 116 at 1inch, 
intermittent rating. Price £1 p&p 20p (£1.38 inc VAT 

AG/GT 24V, D.C. 70 ohm Coil Solenoid. Push or Pull. Adjustable 
travel to 3/16 in. Fitted with mounting brackets and spark sup- 
pressor. Size: 100 x 65 x 25 mm. Price: 3 for £2.40 30p. P. & 
P. (min 3 off.) (£3.11 inc. VAT & P.) 

MINIATURE UNISELECTOR 
12 volt. 11 -way. 4 bank 13 non -bridging 
1 homing) £3.00. 
P. & P. 35p (£3.85 inc. VAT & P.). N.M.S. 

Reed Switches. Size 28mmx4mm dia. Price 10 for £1.00 + p&p 20p 
(total incl. VAT £1.38). 100 for £8.00 + p&p 30p (total inct. VAT 
£9.55). 

MICRO SWITCHES 
Sub. Min Honeywell Leverm/s type 31 i Sm 906t. 10 
for £3.50 post paid (£4.4.377 Incl. VAT). 
These V3 types. 
Button type)Pye) 10 for £3.00 (£3.80 incl. VAT) 
Short Lever type 16amp. rating (Grouzet) £4.00 
(£4.95 inc). VAT) 
Roller Type (8onnella) 10 for £3.50. (£4.37 incl. 
VAT). N.M.S. 
U r r. Ii over rat switch mtq by Cherry -Co USA Precious metal 

enlace; 10'foi £2 25 P & P 30p. Total lac. VAT 

£2.93 (min 10). 

MERCURY SWITCH 
Size 27mm x 5mm, 10 for £5.00 
uric VAT£6.121 min quantity 10. 30p P. & P. 

Heavy duty type, size 38 x 16 x 10mm, minimum quantity 10. 
£7.50 post paid (£8.63 inc. VAT & P.). 

MINIATURE 2 CAM PROGRAMMER 
Crouzet 1 rpm. 115V. A.C. Motor operating 2 Roller Microswitches (4 
amp). Can be used on 240V A.C. with either 0.25 mfd 250V Condenser 
or 5,6Kwirewound Resistor 7 watt (supplied). Price £2.50+ 50p P. & P. 
(£3.45 inc VAT & P). 

A.E.G. CONTACTOR 
Type LS6/L71. Coil 240V 50 Rs. Contacts -3make( 600V: 
20emp. 1 break: 600V: 20 amp. Price: £5.50 - 50p P. & P. 

(£6.90 inc. VAT & P.1. 

ARROW -HART MAINS CONTRACTOR, Cat. No. 
130A30. Coil 250V. or 500V. A.C. Contacts. 3 make 50 amp up 
to 660V. A.C. 20 h.p. at 440V. 3 phase 50 Hz. Price: £7.75 - p. 

& p. £1.00 (incl. VAT, total( £10.06). N.M.S. 
SMITH BLOWER, Type FEB. 1706. Small quiet 
smooth running. 240V, A.0 operation. Output aperture 45. 40 cm 

Overall size 135,165 cm. Flange mounting. Price: £4.25. P. & P 

75p. (Total: £5.75 inc. P. & VAT.) N.M.S. 

24 volt. D.C. BLOWER UNIT 
Precision 24 volt. D.C. 0.8 amp Blower that works well on 12V 
0.4 amp D.C. Producing 30 cult. min at normal air pressure. 
£4.50 P. & P.75p hoe. VAT 06 041. N.M S 

INSULATION TESTERS NEW! 
Test to I E E Spec Rugged metal construction 
suitable for bench or field work constant speed 
clutch Size L Sin W 4in H bin weight 61h, 500V, 
500 megohms, £49.Post 80p (£57.271nc. VAT 
& P.). 1,000V 1,000MO, £55, Post 80p 
1£64.17 Inc. VAT & P. SAE for leaflet. 
Yet another outstanding offer. 

IMFD 600V Dubilier wire ended ca poColor, N M S 

10 for 81.50 p&p 50p. 102 30 roc VAT - p&p' :Min toe 

230V p.c. FAN ASSEMBLY. 

SERVICE TRADING 
Powerful continuously rated a -c motor complete with 5 blade 
65n. or 4 blade 31n aluminium fan. Price £3.00. P. & P. 65p. 
lí4.20 incl. VAT & P.I. 

All Mail Orders 
Callers 

Ample Parking Space 
Showroom open Mon -Fri. 

INPUT 230/240V a.c. 50/60 OUTPUT 0-260V 
207 watt (1 amp inc. a c. voltmeter £14.50 
0.5 KVA 12} amp (MAXI £17.00 

1 KVA (5 amp MAXI £22.50 
.2 KVA 110 amp MAX) £37.00. 
.3 KVA (15 amp MAX) £45.50 
.5 KVA (25 amp MAX) £74.00 
10 KVA -150 amp MAXI £168.00 
15 KVA (75 amp MAXI £260.00 

3 -PHASE VARIABLE VOLTAGE 
TRANSFORMERS 

3KVA (max. 15 amp.) £106.43 
6KVA (max. 30 amp.) £159.37 

1 OKVA (max. 50 amp.) £327.43 
LT TRANSFORMERS 
13-0-13V at 1 amp £2.50 P & P 50p (13.45 inc. VAT) 
0-4V/6V/24V/32V at 12 amp £18.50 P. & P. E1 001£23(48 inc 
VAT & P.I 
0-6V/12V at 20 amp £1470 0. & P. £1.50 r£18.83 inc. VAT) 
0-12V at 20 amp or 0-24V at 10 amp £1200 P. & P l' 1 50 
I£15.53inc. VAT & P.I 
0-6V/12V at 10 amp £8.25 P. & P. £1 .25(£10.93inç. VAT/ 
0-6V/12V/17V/18V/20V at 20 amp £19.00 P. & P. £1.50 

I £23.58 inc. VAT & P.) 
0-10V/17V/18V at 10 amp £10.50 P. & P. £1,50 (113.80 inc. VAT 
Other types in stock'. phone for enquiries or send sae for leaflet. 

HY-LIGHT STROBE KIT MK IV 
Latest type Xenon white 11951 flash tube Spud state 
timing and triggering circuit 230'240V ac operano",, 
Designed for larger rooms halls etc Speed adjustable 

1 20 fps. Light output greater than mans ISO called 4 
Joule) strobes. Hy -Light Strobe Kit Mk IV. Post E1 50 
(£22.00 - £1.50 P & P inc. total £27.03). Specially 
designed case and reflector for Hy -Light £9.00. Post 

£l1.50102.08 inc. VAT & P.). 
Super Hy -Light Strobe Kit. Price £33.00, £1.50 P. & P. (incl. total 
£39.68). 
Suitable case £11.00 (£14.30 incl. VAT & P. &'P.). 

XENON FLASHGUN 
TUBES 

Range available from stock. S.A.E. 
for details. = 

ULTRA VIOLET BLACK LIGHT 
'FLUORESCENT TUBES 
4ft 40 watt £8.70 inc. VAT £10.00 (callers only). 2ft 20 watts £6.20, 
Post 75p £7.99 inc VAT & P). (For use In standard Pepin fittings). 
Mini 12in 8 watt £2.80 Post 35p (£3.62 inc. VAT & P). 
9in 6 watt £2.25 Post 35p 1£2.99 inc VAT & P). 
bin 4 watt £2.25 Post 35p £2.99 inc VAT & P). 
Complete ballast unit for either 6", 9" or 12" tube 230V AC op. £3.50. 
Post 45p (£4.54 inc VAT & P). Also available for 12V DC op £3.50. Post 
45p (£4.54 inc VAT & P). 
400W UV lamp and ballast complete £38.00 Post £3.50 (£47.73 Inc 
VAT & P). 400watt UV lamp only £14.00. Post £1.50 (£17.83 inc. VAT 
& P) 

WIDE RANGE OF DISCO LIGHTING 
EQUIPMENT SAE- (foolscap) for dote Is 

PROGRAMME TIMERS 240V AC operation 12 indn,idu- 
ally adjustable cams. £7.50 + 75p p&p (£9.49 inc. `]AT). 

12 Cam Programmer Timers. 240v. A.C. op. Each Cam individually 
adjustable. Price E7.50 plus 75p p&p. (£5.49 inc. VA. T.). 
Ditto, 6 adjustable 6 fixed cams. Price £6.00 plus 75p p&p £7.76 inc.. 
VAT) 

Superior Quality Precision Made 
NEW POWER RHEOSTATS 

New ceramic construction. embedded 
winding heavy duty brush assembly. continu 
ously rated. 
25 WATT 10, 25.'50/100/2501 500(1k0/ 

1 5k0 £2.40. Post 20p 1f2.99inc. VAT & P.) 

50 WATT 250C/ £2.90. Post 25p 113.62 inca VAT & P.). 

100 WATT 1 5 10 2650,100.250 500 1k13 1 51,0,2 5k0 
3 550 £5.90 0. & p. 35p 117.19 inc. VATI 

Black, Silver, Skirted knob calibrated in Nos 1 9 1 tin 
dia brass bush. Ideal for above Rheostats 24p eat h 

Fi E LAYS 

All plus Carriage 
& V.A.T. 

Wide range of AC and DC relays available 
from stock. Phone e. write in your en- 
quiries 

Other types available - phone for détails N.M S. 
230/240V AC Relays. Arrow 2 c/o 15 amp £1.50 £1.96 inc VAT & 
P). T.E.C. open type 3 cOn 10 amp £1.10 (£1.50 inc. VAT & P). 
KMK1 Relay. 230V AC. 1 co Open type 10 amp contact, mf by 

Keyswitch' 80p -s 20p P. & P (El .15 inc VAT). 5 fc r £3.75 post paid 
(£4.32 inc- VAT) - 

DC Relays. Open type 9/12V 3 c, 0 7 amp £1.00 (£1.38 inc VAT & P). 
Sealed 12V 1 c,'o to 7 amp octal base £1.00 (£1.38 ins VAT & PI 
Sealed12V 2 c/o 7 amp octal base £1.25 (£1.67 Inc VAT & P). Sealed 
12V 3 c/o 7 amp 11 -pin £1.351£1,78 Inc- VAT & P) 24V Sealed 3c, o 

7 amp 11 pin £1.38 (£1.78 inc. VAT & P) (amps=con ract rating) P&P on 
any relay 20p. 
Hellermann Deutsch. Hermetically sealed sub -min Relay. 12-24V D.C. 
20 0, 850 ohm coil, 0.2 pitch P . MOUNTING. L. 20mm. W 10mm. 
H. 12mm. Fraction of maker s price £2.50 post paid (£2,88 inc. VATI. 
NMS. 
Diamond H heavy duty A.C. relay. 230. 240V AC two c/0 contacts 
25 amps res at 250V AC £2.50 P&P 50p (£3.45 Inc. VAT + P. & P.) 
Special base 50p. (1001. VAT 58p). N M.S. 

GEARED MOTORS 
4.i -rpm SIGMA motors approx. 351bs inch 
7, -rpm KLAXON motors approx. 251b inch 
28rpm VVYNSCALE motors approx, 2016 inch 
71 rpm VWNSCALE motor approx. 10Ib inch 
Above four motors are designed for 110V. 
A.C. supplied with auto transformer 240V. 
A.C. operation. £7.75 p. & p. 75p, Total incl. 
VAT 19.78. N.M.S. 

19 rpm FHP 220 240V i c ievprseble 
torque 14 5kq Gear rano X144-1 Brand 
new including includeng capacitors mf CITENCO 
Price £125 + E1 25 P & P (17.83 4 
inclus VATI NMS. 

eet 
30 rpm. 230 240V a c 5011, u elf. PARVALUX. 
Pece £1500 -) 1 50 P& P 1£18-981nclus. VATI N M S 

56 t n. 240V a.c 5016. , 50Hz -w 0 n,p. Shaft tt length 35n66 Dia. I 

Wt Sk1 600g. mt PRACMO. 
Price £15 00 t 1 50 P. & P 1£18.98 
16 

,c r s. VATI N M 

100 rpm 110V AC 11516. in. 60Hz. 2.8 amp. 
Single phase split capacitor. Immense power. 
Totally enclosed. Fan -cooled in -line gearbox. 
Length 250mm. Die. 135mm. Spindle dia. 
15 5mm, length 145mm. Tested. Price £12.00 

'u £1.50 P. & P. (£15.53 inc.VAT). R. & T. 
Suitable Transformer for 230.240V op. Price 
£8.00 + 75p P. & P. (£10.06 inc. VAT). 

200 torn 35 1ós in 115V. 50Hz 
Price. £16-00 . t 1 50 P & P 1£20.13 inclus. VATI. N M 
Suitable Transformer for 230 240V a 

Price £8.00 + t 1 00 P & P 110.35 inclus VATI N M 

12V, D.C. type ßD2. Shunt ph continuously rater( 4000 rpm 
Mf PARVALUX. Pece £10,00 , 75e P. & P. )f12-35Inclus 
VAT). N.M.S 

'1 rpm 230/240V, a.c. Synchronous geared Motor, mf. HAYOON. 
2 rpm 230/240V. a.c, Synchronous geared Motor, rd. 
CROUZET. Either type £2.90 o 30p. P. & P. (£3.68 inclus. 
VAT). N.M.S. 

1.400 rpm 115V. a.c. Motor. HP continuously rated. Fitted with 
anti -vibration cradle mounting. 1v1f. FRACMO. Supplied com- 
plete with Transformer for 230/240V. a.c. operation. Price: 
£10.00 e E1.00 P. & P. (112.85 inclus. VAT). N.M.S. 

ROTARY CARBON VANE VACUUM & 
COMPRESSOR 
Direct coupled to 1 '3 h. p. 110;115V. A.C. motor 4 2 amp. 1380 rpm. 
Motor menuf. by A.E.I. or G.E.C. Pump by Williams. Max. Vac. 25" H.G. 
Max. pressure cent. 10 p. s. i. Int. 15 p s. i. Max. airflow 3 c.f.m. at "O" 
H Price £30.00 + £3.00 P. & P (£37.95 Incl. VAT). 
Suitable transformer for 240V op. £10.00 P. & P. £2.00 (£13.80 inc. 
VAT). 

COMPRESSOR 
Precision built USA. Horizontally opposed twin head diaphragm type 
producing 20Ibs. approx. P.S.I. per head. 3.5 plus C.F.M. Output 
virtually pulse free. Powered by 110V A.C. motor size 30x23x15cm. 
Weight 7 kilos. Price £24 + £2 p&p.) (total incl. VAT £29.90). 
VAT £12.65. N.M.S. Suitable transformer for 240V op. £8.00 P&P 
£1.50 (£10.93 inc. VAT). 

VERY EXCEPTIONAL OFFER 
REDUCTION DRIVE GEARBOX 
Ratio 72.1 input spindle '9 x Tim. Output spindle %ax 3in long. Overall 
size approx 120 x98 X68mm. All metal construction. Ex -equip tested. 
Price £2.00 -c 50p P. & P. (£2.88 inc VAT & P). 

A.C. Wkg. TUBULAR CAPACITORS. 
Fraction of makers price. Motor start etc. 
1.5 mfd. 440V. A.C. 60p 7.5 mfd. 200V, A.C. £1.00 
2 mfd. 250V. A.C. 60p 10 mfd. 250V. A.C. £1.00 
2 mfd. 450V. A.C. 75p 10 mfd. 400V AC £1.75 
2.2 mfd. 440V. A.C. 75p 14 mid. 400V AC £3.00 
3 mfd. 440V. A.C. £1.00 15 mfd. 250V AC £1.50 
4.1 mfd. 440V. A.C. £1.00 (block) 
5 mfd. 400V. A.C. £1.25 19 mid. 260V AC 

20 mfd. 250V AC 
50 mfd. 370V 

(block) 

5,3 mfd. 160V. A.C. 60p 
5.4 mfd. 2SOV. A.C. 75p 
6.5 mfd. 280V. A.C. £1.00 
P. & P., up to 2.5 mfd. 25p. 3 mfd tp 20 mfd. 50p. 50 mfd. 
11-50. All plus V.A.T. N.M.S. 

Time Switch 
Vanner Type ERD Time switch 2001250V a. 

30 amp c- comic, 2 en 2 off every 24 his at a 

manually pre sei time 36 hour Spring Reserve 
l day emitter() ((eve, Bellt to highest Era 

tricity Board specification. Price £9.00. 
P. & P. 7 5 p (£11.22). R & T. 

£2.00 
£2.25 
£5.00 

SANGAMO WESTON TIME SWITCH 
Tooe S251 200 250V - . 

amps contacts with override switch dia 4 3 cs £8.00 
50p inc. VAT £9.78. Also available with Sc'a- o a 

CO 
57 BRIDGMAN ROAD CHISWICK LONDON W4 5BB 01 9951560 

ACCOUNT CUSTOMERS MIN. ORDER £1000 

KEY 
N M S 
R & T 

9 Little Newport Street. 
London WC2H 7JJ 
Phone 01-437 0576 
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NEWS 

MICROFILE 
Henry Budgett leafs through the latest 
Vero catalogue to case his 
computer collection. 

Welcome, once again, micro -fans to the world of small 
systems. I see that the ZX 80 topped the ratings for 
interest value last month, more on that in just a 

minute. Our busy network of spies has been burrowing deep 
into the fabric of both government and industry to bring you 
the following news items at great personal risk. 

Micros For Schools 
A mole, deep within the echelons of the Department of 

Industry, has revealed the existence of an intrepid plot to give 
microcomputers to schools. Naturally there is a catch, or 22, 
you have to enter a competition. Seriously though, a compe- 
tition - in essay form - will be shortly announced for secon- 
dary schools with, currently, 100 British micros as prizes. 
Talks are being held with local industry and banking institu- 
tions in the hope that more finance - and hence more prizes - 
will be forthcoming. Your Headmaster should have received 
details by now and a full Press release will shortly be given so 
witch this space for further details wild horses wouldn't 
make us reveal what system is being considered! 

The Case For Nascom 
One of Microfile's more intrepid investigators recently 

emerged, smiling, from the latest Vero catalogue. It seems that 
the range of parts is so vast that you can box and house any- 
thing. The outcome of this is that if you order a 3D -N card 
frame you will be able to house your Nascom (1 or 2) for a 
mere f24.28. Added extras, such as modules, card fronts, 
Veroboards, edge connectors and a whole lot more can also be 
purchased along with a nice case to fit round it all. 

Also discovered, and now in full-time use, is a card frame/ 
case to house a Tangerine system along with all the extras such 
as a module to fit the necessary power supply into. This is a 
half width, extended System KM4C with card guides for 
International boards (whew). The same frame can also take 
Acorns by fitting Eurocard guides and an indirect connector 
plate. Subtle stuff all this, and much more fun than just asking 
for "the box"! 

Research Into Sinclair 
appears that the author of this column may have been 

led a trifle astray during his research into, the insides of the 
ZX 80. Shortly after the issue hit the streets a letter arrived 
from Clive Sinclair which refuted a number of points raised 
in the item. Here, in its entirety is the letter and readers who 
seek a fuller insight into the workings of the machine should 
either stifle their impatience or rush out and buy a copy of 
June Computing Today, which contains a full review. 

Dear Mr. Harris, 
The news item in the Microfile column of your April issue says some nice things about our ZX80 computer, for 

which many thanks, but unfortunately there are one or two errors of fact which I would like to correct. 
The first is that the operating language -is not Tiny BASIC but quite a powerful true BASIC with, we believe, 

better editing facilities and greater speed than any of our competitors. 
Again, contrary to the news item the ZX80 has full machine code facilities. Although it is true that RAM 

extension is limited to 76K bytes, this is no small quantity when the tight packing the ZX80 achieves in its RAM is 
considered. Indeed, I suspect that more lines of BASIC can be accommodated on the ZX80 than on any of the 
competitors, all of which cost several times the price. At the other extreme the excellent Hewlett Packard machine 
costing around £3,000 accommodates a maximum of 32K bytes of RAM. 

The final remark in the column doubts the practicality of adding new ROM's, extra languages and discs to the 
machine on the grounds that "the CPU is already rather overworked'; The only thing the CPU does in our machine 
which it does not do in others is to drive the display, thereby saving integrated circuits, board area and costs, which 
is reflected in our selling price. It is not `overworking" the CPU in any sense as it would otherwise be idle during the display period. 

A new plug-in ROM will soon be available at an additional cost of around £20, extending the maths. capability of the computer to include log. and trig. functions, and also increasing the data handling capacity and incorporating a floppy disc facility. 
Yours sincerely, 
Clive Sinclair. 

Science of Cambridge Ltd. 
6 King's Parade, 
Cambridge CB2 1SN. ETI 
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MORE BIG VALUE 
FROM YOUR TANDY STORE 

1000 OHMSNOLTS AC/DC 
8 RANGES 
Handy multitester for 
home and work -shop. 
Easy -to -read two colour ,. 

5cm meter. pin jacks for all 
8 ranges. Reads AC and 
DC volts: 0-15-150- rF r 
1000 DC current: 

0-150 mA. Resistance: n 
0-100,000 ohms. 
Accuracy: ± 3% full scale 
on DC ranges. 
± 4% on AC ranges. 
Complete battery. 
22-027. REG. PRICE ;.;:..z.. 

TRANSISTORIZED,:; 
SIGNAL 
TRACER 

Spot circuit troubles and 
check RF. IF and audio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 
22-010. 

REG. PRICE £9.9 5 
REALISTIC DX 300 
General coverage receiver. Quartz -synthesised tuning, 
digital frequency readout. 3 -step RF Attenuator. 6 - 
range preselector with LED indicators. SSb and CW 
demodulation. Speaker, Codeoscillator. Batteries (not 
included) or 12V DC. 20-204. 

REG. PRICE £229.95 

You save because we design, 
manufacture, sell and service. 
Tandy have over 7.000 stores and dealerships 
worldwide. Over 2,500 products are ruade 

6 -DIGIT 
FREQUENCY 
COUNTER 
Counts frequencies 
from 100 Hz to over 
45 MHz with 100 mS 
gate time. Accuracy is 
3 porn at 25°C or less 
then -t 30 Mkz on 10 
MHz! Overload - 

protected 1-meg 
input. Sensitivity, 30 

mV up to 30 MHz. 
Req. 9V battery. 

22-351. REG. PRICE 

DIGITAL IC LOGIC PROBE 

Unique circuitry makes it a combined -level detector. 
pulse detector and pulse stretcher. Hi -LED indicates 
logic "1". Lo -LED is logic "0". Pulse LED displays 
pulse transitions to 300 nanoseconds, blinks at 3 Hz 
for high frequency signals (up to 1.5 MHz). input 
imprudence: 300K ohms. With 36" power cables. 
22-300. 

DYNAMIC 
TRANSISTOR 
CHECKER 
Shows current gain and 
electrode open and short 
circuit. Tests low, medium 
or high power PNP or NPN 
types. Go no -Go test from 
5-50mA on power types. 
22-024. 

REG PRICE 

£9.95 

specifically for or by Tandy at 16 factories 
around the world. The quality oh our 
products has been achieved by over 60 years 
of continuous technological advancement. 

The largest electronics retailer in the world. 
rll!rr*.tiirl;lac t'r;aia;ab!biy. lii,laul :redi[-:ea!lablr. n ii:at::a,t.S. 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 

MULTITESTER 
Dual FET imput for 
accuracy and minimum 
loading. 11.5cm mirrored 
scale. DC volts. 0-1-3-10- 
30.100-300-1000. DC 
current 0-100 a. 0-3-30- 
300 milliamp. Resistance 
0 -30 -300 -3k -301C-1 
megaohm. 0 -100 -1k - 
101C -100K-3 

megaohms. Req. 9V 
battery. 22-209. 

REG PRICE 

£29.95 
SIGNAL INJECTOR 
For RF. IF. AF circuits. 
Maximum accuracy. Easy 
pushbutton operation. Needs 
two "M" batteries, 22.4033: 

REG. PPU_L£2.79 

AC/DC CIRCUIT 
TESTER 
Accuracy ira 1-300 volts 
ranges. Safe in live dead 
circuits. Needs two M' 
batteries. 22-4034. 

REG. PRICE £ 1 . 99 
VARIABLE POWER SUPPLY.'_ 
Power project boards. IC's. other low -voltage DC 
equipment. Load regulation: less than 450mV at 1 

vitro at 24V DC. Ripple: less then 25mV. Maximum 
outrait current: 1.25 amps. Switchable colour -coded 
meter reads 0-25V. DC and 0-1.25 amps. Three-way 
binding posts take wires. banana plugsordual banana 
plugs with 0.75"centres. For 220240V AC. 
22-9123 

REG. PRICE £35.95 

ANDY 
DEALER 

Most items also avaitable 
at Tandy Dealers. took for this 

sign in your area. 

reel 1,711 
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TIRAINAM 
COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS 

'CP/M 
"BASIC 
*PASCAL 

ñ( 
C4E 

TRITON 
COuvOiER 

RANSAM 

TRITON IS IMPRESSIVE! 
PRACTICAL COMPUTING REVIEW DEC. 79. 

ODD 00 
TRANSAM 8080 PRINTER 

TRITON 
COMPUTER 
SYSTEM. 
Designed for ease of construction and flexibility. 
Kits come complete and all components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 
software and a totally flexible approach to system 
building. Powerful and easy to use system 
monitors - a range of languages available. 
Firmware is Eprom based and upgrading from 
one level to the next is easy. 

L5.2 with 1.5k monitor 2k basic £294 
L7.2 with 2k monitor 8k extended basic 

£409 
L8.2 4k ed/monitor 20k res Pascal £611 
L9.2 CP/M disc based system p.o.a. 
8k Ram Card Kit (21 141) £97 
8k Eprom Cards (Excl 8x2708) £31 
Motherboard Expansion 8 slot £50 
Trap -Res Assm/Edit etc (8x2708) £80 
Transam BD80 81 -Dir Printer £595 
TVMIO Video Monitor 9" £79 
Eprom Prog (2708) kit £29.50 

SEND FOR OUR CATALOGUE FOR FULL 
DETAILS OF TRITON FEATURES! 

FULL RANGE OF MICRO SUPPORT CHIPS -IN STOCK 
SN74LSOON 22 SN741554N 21 SN74L5138N 95 SN74LS195AN 95 SN7415325N 2.55 SUPPORT RAMS 

SN74LSOIN 22 S87415558 21 SN741S1395 95 SN741S1965 120 S5741S3265 2.55 8212 2.20 2101 2.32 

714741S025 26 SN74LS63N 1.50 SN74151455 120 SN74LS197N 1.20 S57418327N 2.55 8216 2.80 210214 1.20 

SN741503N 26 SN74LS73N 35 SN74151485 1.75 SN74LS221N 1.25 S57415352N 1.35 8224 2.80 2111 2.32 

SN74LSO4N 26 0N741074N 40 SN741S151N 85 SN741S240N 2.20 SN1415353N 1.50 38531F81 10.00 2112 2.46 
SN741505N 26 S5741S75N 46 SÑ74101535 60 SN741S241N 130 SN741S365N 65 8228 4.20 6810 4.00 
SN741S08N 20 SN74LS76N 35 S57415154N 1.60 0N741S2428 190 357415366N 65 81280 1.75 8154 11.50 
SN74LS09N 22 SN74LS78N 35 S5741S1555 125 S5741S243N 195 SN74LS3678 65 8128 1.90 21141-450 5.50 
SN741S10N 18 SN74LS83AN 1.15 SN741.S1565 125 S8741S2445 2.10 S8741S3685 65 6522 8.75 2114L-250 7.60 
SN74LS11N 26 SN74LS85N 1.10 0574101578 60 S5741S245N 3.60 SN7415373N 1.75 8251 5.00 74C920 11.00 

SN14LS12N 25 SN741S865 40 SN74LS158N 99 SN74LS247N 125 S5741S374N 1.70 8253 11.00 74C921 11,00 

SN74LS13N 55 687415905 65 S574151605 1.15 S574152488 195 SN741S375N 72 8255 5.00 74C929 11.00 
SN741514N 89 SN741591N 99 SN741S1615 1.15 SN74LS249N 1.30 S5741S3775 1.75 8257 E11.00 4027 5.00 
SN74LS15N 25 S9741S92N 90 S5741S1625 1.15 SN74LS251N 1.45 SN7415378N 1.32 8259 12.50 4044 7.00 
SN74LS20N 20 SN741S938N 85 SN741S1635 60 SN741S2535 125 05741S379N 1.40 8155 12.50 4045 7.00 
SN741,5215 26 SN74LS95AN 120 S8741S164N 1.50- SN741S2575 180 SN741S381N 365 6402 5.00 4060 7.00 
S8741422N 26 SN741S96N 1.75 58741S1655 1.70 SN741&2585 95 SN7415386N 57 6821P 4.50 2107 7.80 
SN1415265 29 S574151078 39 S5741S1668 1.75 S8J741S2595 1.45 SN74LS390N 1.98 6850P 4.80 4116158 lar 8)8.00 
SN7415275 35 SN74LS109N 39 S5741.51685 1.95 S57415260N 39 S5741&3935 1.60 6852P 5.50 4118 20.00 
S5741S285 35 0674151125 39 0974101695 1.95 S5741S261N 3.50 05741539518 190 AY.5.2376 11.50 Z80P60 8.00 
SN741S30N 25 SN74LS17391 44 SN741.57705 2.50 SN74LS266N 39 0974103965 1.70 MC14411 12.00 Z8OCTC 8.00 
087410325 27 SN74LS114N 44 SN741S1735 220 0N741S273N 185 S57415398N 2.75 M57109 12.43 Z80AP10 9.50 
05741533N 39 SN741S122N 79 SN74LS174N 1.15 SN74LS279N 79 0574153999 1.60 M57160 10.00 Z8OACTC 9.50 
SN74LS37N 29 0574101235 90 SN74LS175N 1.05 SN74LS280N 1.75 SN74LS424N 4.50 M57161 10.00 EPROM 
S57415388 29 S574151248 1.50 SN74LS181N 2.75 0974192835 190 SN741S445N 125 TMS6011 5.00 1702 5.00 
SN74LS4ON 25 0974101255 65 0574101909 1.75 0874182905 190 0874104478 125 811095 1.80 5204 5.00 
457413426 79 SN74LS126N 65 9574131918 1.75 0874102935 1.80 5874134905 195 811S96 1.80 2708 8.00 
SN741547N 95 SN74LS132N 75 S574151925 1.45 S57415295AN220 0574106689 95 811097 1.80 2516 25.00 
SN741S485 95 9874101338 39 SN74LS193N 1.75 0574152985 220 S5741&6695 95 811398 1.80 2532 50.00 
SN74LS49N 1.09 S5741S136N 40 S8741S194A51.89 SN74LS324N 180 S9741S670N 2.70 

DPS.1 MAINFRAME - PASCAL SYSTEM 
ITHACA S100 BOARDS S100 to IEEE spec 

Send 50p for 
r ITHACA 

catalogue. 

PASCAL/Z 
build your own 
Pascal Micro 
Development 
system. IEE- 

-S100 bus system 
using CPS! main- 
frame. Supports K2. 
ASSEMBLE/Z and 
PASCAL/Z on 
8" disk. 

Complete system 
£2910 

8k Static RAM board (450ns) £99.00 
8k Static RAM board (250ns) £117.00 
Z80 cpu board (2MHz) £105.00 
Z80 cpu board (4MHz) £123.00 
2 708 / 27 16 EPROM board £57.00 
Prototype board (bare board) £15.00 
Video display board (64016, 
128U/L Asti') £108.75 
Disc controller board £131.25 
K2 disc operating system £45.00 
ASSEMBLE/ Z Macro Assen £37.50 
PASCAL/Z compiler £205.00 
PASCAL % ZCP/M £235.00 
16k Static RAM £275.00 

DOUBLE DENSITY CP/M NOW AVAILABLE -CONTACT US FOR DETAILS 

VISIT OUR SHOWROOM 
WE ALSO STOCK: - A comprehensive range of books and 
magazines, Vero products including 5100 and Eurocard and Wire 
Wrap equipment, Weller soldering equipment, Ribbon cables, 
tools, tapes, diskettes, connectors and OK Tool range. 
Systems continuously on display in our showrooms. 

CRYSTALS 
100k 
200k 
1MHz 
1008k 
1843k 
2MHz 
2457k 
3276k 

3.00 
3.70 
3.60 
3.50 
3.00 
1.50 
3.05 
2.70 

4MHz 
443M 
5MHz 
6MHz 
7MHz 
7.168M 
8MHz 
10MHz 
10.7M 

2.10 
1.00 
2.70 
2.70 
2.70 
2.50 
2.70 
2.70 
2.70 

F8138501 
6080A 
6809 
Z80 
Z80Á 
8085A 
6502 
SCMP1 I 

6802 

9.50 
6.33 

24.00 
8.00 

15.00 
12.95 
6.00 

10.00 
13.95 

4111151 maiming' all% 
I ALL PRICES 

Exclude VAT & P/P 
VAT 15% P. & P. 40p on small orders. 
For larger items please Tel. 
Telephone credit card orders 
accepted subject to £5 min. 

111 RAPID MAIL ORDER SERVICE I 
BARCLAYCARD, 

( Buy n ri Kent . e.. ICI II BR Ole 
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1 

C /A/i AVAILABLE NOW FOR 
TRITODisc 

operatingin system complete with text editor, 
assembler, debugger, system utilities and complete file 
management. Makes Triton fully CP/M compatible and 
able to run CP/M based software. Triton will support up to 
four 5} or 8" drives single or double density full CP/M 
software user group facilities available. SAE for details. 
CP/M Disk + manuals (6) £75.00 

DISK DRIVES & POWER SUPPLIES 
SHUGART SA400 5 "' drive 

SA800 811 drive 
Power one quality power supplies 
CP2491x5 PSU 
CP323 2 r 6- PSU 
CP205 1 r 8'1 PSU 
CP206 2 8" PSU 

£205.00 
£380.00 

£33.00 
£60.00 
£56.00 
£76.00 

TCL PASCAL CP/M COMPATIBLE 
A standard Pascal compiler available on a resident (20k) 
Eprom based configuration' or available to run under CP/M 
on 8" disc plus documentation. CP/M version £120. 
'P.O.A. TCL Pascal Manual and specification £6.50. 

DIL PLUG SOCKETS & SWITCHES 
W/WRAP SKTS OIL SKTS OIL PLUGS DIL SWITCHES 
8011 020 
14011 0.35 
16011 0.42 
18011 0.80 
24011 0.52 
28011 0.74 
40011 0.95 

8011 0,14 14011 0.60 
14011 0.15 16011 0.65 7011 1.75 
16011 0.17 SCOTCHFLEX 8011 1.80 
18011 024 14011 1.30 16w ZIP' 4.95 
20011 0.27 16511 1.50 24u ZIP' 620 
24011 0.30 24011 2.80 
28011 
48011 

0.36 
0.50 ZERO INSERTION FORCE 

DOUBLE DENSITY 
S100 DISK 
CONTROLLER 
Suitable for Triton, 
DPS-1, etc. 
Built and tested 
Will drive 
Shugan compatible 8" or 51/2". 
Drives single or double sided. Uses the 1 791 chip and CPU 
independent crystal. 

Manual 50p + SAE. BOARD £195.00 + V.A.T. 

MULTIWAY CONNECTORS 
INSULATION PIERCING 
20 way plug 
26 way plug 
34 way plug 
50 way plug 
20 way skt 
26 way skt 
34 way skt 
30 way skt 

EDGE CONN PCB 
GOLD 1" PITCH 
22/44 
25/50 
28/56 
30/60 

2.30 
2.70 
3.30 
4.60 
3.40 
4.00 
4.60 
6.00 

3.20 
3.60 
3.90 
4.15 

35/70 
36/72 
40/80 
43/86 
50/100 

GOLD .156 PITCH 
6/12 
10/20 
12/24 
15/30 
18/36 
22/44 
28/56 
36/72 
43/86 

4.60 
4.74 
5.00 
5.50 
5.80 

1.25 
1.50 
2.00 
220 
2.30 
2.65 
3.39 
3.90 
4.60 

0,41.,'!! 
fL % ll\ ; 

64 way DIN male 
64 way DIN female 4,50 

2.50 

CATALOGUE NEW A4 SIZED 
ONLY 50p & S A.E. 

1980 VISIT OUR SHOWROOM SOON 
9.30-5.30 Mon -Fri 
1.30-2.30 closed lunch 
9.30-5.00 Sat 
Thursday half day 1.30 

+Z./ 
Er.ctriravE 80 

SPGwASS 

Tel: 01-402 8137 Telex: 444898 
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FEATURE 

TECH TIPS 
Light/Temperature Indicator 
M Miller, Reading 

U sing half a LM3900 quad Norton 
amplifier, either light or temperature 
can be monitored with this device. In 
the light monitoring mode a reverse 
biased LED was used (a clear type, not 
opaque) at output 1. The light value can 
be measured with a high impedance 
voltmeter, approximately 0-30 V FSD 

RV1 sets a threshold voltage to 
IC1a, so that either LED 1 or LED 2 
will be on depending on whether out- 
put 1 exceeds the threshold voltage or 
not. In the temperature mode a 1N4148 
diode was used, also reverse biased. Any 
small glass diode can be used. The 
amplifier outputs are the same as in 
the light monitoring mode. 

NOTE: 
IC1 IS LM3900 

o 
SENSOR 

~~ 
o 

RV1 
50k 

+ 
R2 

Cl 10k 
22u 

t 
O IC1b 

R3 
300k 

LED 1 

%y 

C2 
470u 

LED 2 

o 
+35/ DC 

o 
OUTPUT 

2 

0V 
o 

555 Voltage Control 
S Draper, Lincoln 

This circuit was developed to provide 
a cheap, reliable and accurate voltage 
controlled oscillator. It uses readily 
available components and the control 
over mark -space ratio common to other 
555 circuits is retained. Frequency - 
voltage response is linear over approx- 
imately one decade making the circuit 
useful in timing applications. Operation 
is as follows : 

IC1 buffers the input voltage and 
produces the control current for IC2. 
IC2 is an operational transconductance 
amplifier and produces an output cur- 
rent proportional to the control current 
multiplied by the differential input 
voltage. This output current is used to 
charge and discharge the capacitor Cl in 
the normal way. The equation for out- 
put high and output low times are given 
below : 

Output high time = R1 Cl (47.5+R4) 
9024 Vcontrol 

2 

V-CONTROL 
2-Vcc VOLTS 

o 

o 

o^ 3 

IC1 
741 

R1 
7 SEE TEXT 

CA3080 

3 + 
IC3 
555 

_O 
+3-9V 

R4 
SEE TEXT 

-3-9V 

Output low time = R1 C1 

192Vcontrol 

where all resistances are in kilohms and 
all capacitances are in microfarads. 

o 

0/P 
o 

0V 
o 

Current consumption is a miserly 
10 mA from a 12 V supply making the 
unit suitable for battery power. 

N.B. - R1 should not be less than 
18 k. 

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items. ETI 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 to Eli TECH -TIPS, Electronics Today International, 145 Charing Cross (toad, London WC2H OEE. 
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w 10 

106 
7490 

14 

11 

12 

4 -Ve 

10 

11 

IC5 
7490 9 

14 

12 

o 
Sw6a 
o 

SWBb 

RESET 

SW7 

nm 
10 

11 

IC4 
7480 9 

14 

12 

O 

DIGIT 
SWTICH 

IINPUT FROM 
IC21d PIN 8 

DFM Mods 
R Lea, Amersham 

This is a simple, cost reducing modifi- 
cation to the DFM published in ETI 
June 1977. The need for three decoders 
and displays has been reduced to one. 

o 
SW8d 
o 

0 +Ve 

The outputs from the counters 
(IC4-6) are switched via SW8 to a 
single 7447 decoder (1C7) driving a 
DL707 display. In use, the `test' button 
on the original unit is pressed. When 
counting is complete, SW8 can be 
cycled through the digits to obtain a 
reading. 

16 018 6 3 14 

15 `--./VVV"-' 2 

14 \A -. 11 

13 -- 1 

IC7 
7447 

12 

11 

10 

9 

R12 G18 
3900 

DISP.1 
0L707 

The decimal point is now redun- 
dant as it doesn't help much and would 
require more switching on SW8. This 
can, therefore, be eliminated. This 
means that SW1,2,3,4 and 5 need only 
be two pole, so they can all be incor- 
porated one 2p 6w rotary switch, 
further reducing cost. These two modifi- 
cations do make the meter slightly less 
convenient in use, but this is out- 
weighed by the reduced cost. To modify 
the existing PCB the tracks to pins 1,2,6 
and 7 of IC7 are cut and it is then a 
simple matter to insert SW8 as shown. 

014 

ON 
BOTH IC', 

07 

NOTES 
IC1,2 ARE 4001 

CO IS BD132 

C4 

O 
+6-iBV 

LS1 

OV 

Sound Effects Unit 
P Layzell, Sandy 

This circuit consists of four CMOS 
oscillators gated together in a configur- 
ation that will produce a multitude of 
effects from white noise to a multi - 
banked Trimphone. 

Each IC is connected as a warble 
tone generator and mixed together at 
the base of Q1. LS1 can be from S - 
100 R, but the transistor tends to zet a 
bit hot below 30 R, so a small heatsink 
may be needed. 

None of the component 'alu_s 
critical and if desired, RV 
replaced by ordinary resistors v.:thout 
affecting the variety of sound effects 
too much. 
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FEATURE: Tech Tips 

RV1 
100k 
lin 

+ 

Cl 
4u7 

+V 

A 
INA B 

IC1 

RESET o 
OV 

B 

16 Note -Sequencer 
P Gatehouse, Buckingham 

This circuit is designed to play a re- 
peating sequence of 16 notes which are 
programmed by variable resistors. IC1 is 
a binary counter which runs off a PUT 
oscillator. The oscillator is built around 
Q1, which can be a 2N6027 or MEU21. 
The RC time constant connected to 
the anode charges up, causing the 
voltage at the anode to rise. At a certain 
voltage, controlled by R3 and R4, the 
PUT conducts. This allows the capacitor 
to discharge through Q3 as a good clean 
clock pulse. Q3 inverts the pulse to suit 

-- 

C 

18 

19 

IC2 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

RV2--17 
4k7 
PRESETS 

R5 
1k8 

NOTES 
01,2 ARE 2N6027 OR MEU21 
03,4 ARE BC108 OR EQUIVALENT 
ICI IS SN7493 BINARY COUNTER 
IC2 IS SN74154 16 -WAY DISTRIBUTOR. 

the TTL requirements. The frequency 
of these events is easily changed by 
altering the time constant - a 100 k 
variable resistor was used. 

IC1 generates a binary count on its 
four outputs - only if you ground both 
the reset terminals. IC2 selects a single 
output line for each of the sixteen 
possible input combinations. The result 
is that the presets are connected one -by - 
one, in sequence. Q1 is the audio 
frequency oscillator, whose frequency 
can be changed by altering the resistors 
which determine the anode voltage of 
the PUT, Don't be tempted to leave out 
the diodes in series with the presets as 

o 
5V STABILISED 

OV 

O 

they block the normally 'high' outputs 
from interfering with the selected 'low' 
output. The type of diode used is not 
critical. 1 N914s are probably the best 
(and cheapest). 

Interesting results can be obtained 
by connecting a fairly large capacitor to 
various parts of the gate terminal of 
the second (AF) oscillator. Connect the 
other terminal ground or positive line - 
watch the polarity, if it's electrolytic. 
Another oscillator can be connected to 
the same, outputs provided it is fitted 
with diodes isolating it from the first 
oscillator. If the outputs are mixed, 
polyphonic effects are possible. 

D1 
OA47 

N/C 

N/O 

TO POWER SUPPLY 
5 -15V 

PULSE SW 

o COM 

CMOS/TTL Pulser 
C T Morris, Mid Glamorgan 

For a small extra outlay, a pulse trian 
facility can be added to the ETI Pulser 
that appeared in December 1975. The 

C4 
ONE SHOT 56p 
PULSE 
TRAIN 

APPROX 
400 Hz 

BC107 

NAND gates form an astable, which is 
gated . by a flip-flop. When the pulse 
switch is pressed the flip-flop changes 
state and turns on the astable. Single 
shot or pulse trains are selected by a 

BC177 

NOTES 
ICI IS 4011 
DI IS 0A47 

03 01,3 ARE BC177 
BC177 Q2,4 ARE BC107 

R10 
4R7 

04 
BC107 

change -over switch 
flip-flop and astable o 

The 0A47 diode 
against reversal of 
leads. 

330n 

R11 
22k 

TO PROBE 
TIP 

O 

connected to the 
utputs. 
protects the pulser 
the power supply 

ETI JUNE 1980 99 


