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) ~ All kits also available as separate packs {(e.g
P.C.B, component sets, hardware sets, etc.)
- 5 Prices in FREE CATALOGUE.

SINGLE BOARD SYNTHESIZER

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 2000 is a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range. There is portamento, pitch bendmg a VCO with shape and pnch
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 slabulny 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 ¥%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 solderiig! 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!
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B | Cabinet size 24.6'' x 15.7'' x 4.8" (rear) 3.4'' (front)
WE'VE MOVED! ¢ -

NEW FACTORY UP! INCREASED CAPACITY AT OUR BIG NEW FACTORY

PRICES DOWN!

MEANS MANY PRICES DOWN! ALL OTHERS FROZEN!

TRANSGENDENT 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 firdt two octaves) or vice versa of 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 multiptexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of reatism.

There is a master volume and tone control, aseparate control for the brass sounds and also a vibrato circuit with variable depth control together with a \(ariable 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.

POWERTRAN
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CabmotmzoSGS”x150"X50"(rs;:r)33"(front) COMPLETE KlT N LY 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 comparabie in performance and quality with ready-built units selling for over £1,2001
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MITRAD

(MIDLAND TRADING COMPANY)

ZETRON

BRITAIN'S FINEST SELLING RANGE

~ ZETRON

NEW ZETRON L.C.D.
CALCULATOR NEw

Superb vatue in the
economy range of LCD
calculators. What more
could you ask for? This
marvel of the silicon
chip era boasts the fol-
lowing:

Four basic functions,
chain and mixed opera-
tions, constants for four
functions, % calcula-
tions including dis-
counts and mark-ups.
Automatic accumula-
tion in four functions.
*PLUS*

Square Root facility
*PLUS*
Memory facility
*PLUS*
Auto Power Off
{7 minutes}
ALL THIS FOR A

MODEST £4 .95

~ GENTS MELODY ALARM
CHRONO DUAL TIME

8rand new Melody
Alarm, Chrono. Con-
stant display of hours,
mins, secs, weekday,
am/pm and mode
square flag indication.

The chrono runs to a
1/10th sec {running
horse style) spiit and lap
mode facilities are
standard. Dual timing
facilities. The alarm
system is unigue in the
fact that it plays the
tune 'Yellow Rose Of
Texas'* for 20 seconds.

The tune can be
actuated at any instance
by the press of a button.
Backlight, infinitely ad-
justable stainless steel

strap. -
VERY LOWLY
PRICED

£17.75

NEW NEW
QUARTZ L.C.D. TIMER

A new style timer incor-
porating split second
accuracy. The timer is
finished in a strong
black plastic case with
large L.C.D. readout of
hours, mins and secs. A
further optional display
mode of month, date
and weekday is avail-
able. The timer incor-
porates a 1/100th sec
chronograph with
numerous facilities.

(i} The timer can be
frozen.

(i) Two people can be
timed simultaneously.
(iii) Split and lap mode
facilities are available. A
strong black cord is

Battery replacement is
made easy with a screw
attached to the timer back.

OFFERED AT ONLY
£19.95

which aids movement
at sporting events.

GENTS FRONT BUTTON
CHRONO ALARM

Latest style! Constant
display of hours, mins,
secs, am/pm, weekday
and alarm indication. A
further two optional
display modes are
available. The watch
comprises of 7 digits,
12 function and is pro-
grammed to the year
2009. The alarm can be
set to any time within
24 hours and operates
for 30 sec. Back-light
and a closely woven ad-
justable stainless steel
strap finish the watch
off with a really superb
sleek loak, only 8mm
thick.

£13.25

. unique calendar is built

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,
secs, am/pm and
weekday indication
always on display. A

into the watch. You can
have month followed by
date or date followed by
month, it's entirely up
to you. A 24-hour alarm
can be set to any time
within a 24-hour
period.

The chronograph
has a 12-hour capacity
and runs at 1/10’s.
Split and lap mode
facilities are available.

Battery hatch,
mineral glass, long-life
battery and a closely
woven adjustable stain-

less steel strap finish the
watch off with impec-
cable looks.

ONLY £16.50

LADIES COCKTAIL

Elegance and style for
the lady with the dis-
cerning taste. In goid or
silver finish with
matching bracelet.
Constant display of
hours and mins with
month, date, secs, auto
calendar and back-light.

VERY SPECIAL
£10.50

LADIES SUGAR COATED

Another superb ladies
watch with that ex-
tremely popular sugar
frosted finish. Links can
easily be removed from
the strap and the clasp
has a spring mechanism
built in to give a com-
fortable fitting. Con-
stant display of hours
and mins, with month,
date, secs, auto calen-
dar and back-light.

£10.50

GENTS GHRONOGRAPH

Probably the best
looking chrono on the
market. Constant dis-
play of hours, mins,
secs with am/pm indi-
cation. Also month,
date and weekday indi-
cation, 1/100th and
1/10th sec with split
and lap mode facilities.
Back-light, closely
woven adjustable stain-
less steel strap.

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 tune
“Oh Suzanna''. Two
further alarm systems
are incorporated in this
outstanding watch: (i)
24-hour alarm; {ii}
count-down alarm. The
watch can be set to
chime on every full
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
adjustable stainless

steel svap. VALUE AT £19.95

ZETRON

WHERE RELIABILITY, STYLE AND ELEGANCE REALLY GOUNT

ZETRON

ETI JUNE 1980



MITRAD

(MIDLAND TRADING COMPANY)

THREE OF THE FINEST SELLING WATCHES ON THE BRITISH MARKET

GENTS MEMORY CALENDAR ALARM
CHRONO

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 QUARTZ ANALOGUE

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

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

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

.'IHALQTJ i

WI0E LAPARESEY 3
[¥.+ 0 STAHESION. o b

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 unigue timepiece also has a chronograph built
in which runs to a 1/100th sec, and has a 12-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 availabie.

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

ORDER NOW TO AVOID
DISAPPOINTMENT ! I'!

! MITRAD !

THE UNRIVALLED RANGE

' MITRAD'!

We are able-yet again to offer you the above watches plus a
complete quariz watch range. All at unrivalled prices. Just look
at the following points:

48-hour despatch guaranteed on both retail and trade
orders.

Full instructions and 12 month manufacturers guaran-
tee

Our own free back-up service. .
10-day full money refund if not completely satisfied.
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 B5p which includes insurance.
Cheques or PO’s made payable to MITRAD and sent to (Dept.
ET), 58 Windmill Ave, Kettering, Northants NN16 8PA.
{(0536) 522024

ETI JUNE 1980
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ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.Os 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. (£10.00 min.).

ORI RO

Export orders no VAT. Applicable to U X. Customers only. Unless stated otherwis:
VAT Prices are sxclusive of VAT . Please add 15% to sH prices.

We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground.
HNoarest /BR Stati High Street. Open Monday to Saturdey. Ample Free Car
Parking space aveiable.

'POLYESTER CAPACITORS: Asxial lead type.
400V: 1nF. 1n5, 2n2, 3n3, 4n7, 6nB, 10n, 15n 9p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p;
15Qn, 220n 24p; 330n, 470n 41p; 680n 48p; 14F 64p; 22 B2p.

180V: 10nF. 12n, 38n, 100n, 150n, 220n 11p; 330, 470n 19p; 680n, 1 uF 22p; 2 2uF 32p; 4.7uF 38p.

1000V: 10n. 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 53p; 1,F 175p.

'POLYESTER RADIAL LEAD CAPACITORS: 250V:
10n, 15n, 22n, 27n 5p; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n,
3300 13p; 470n 17p; 680n 19p; 14 22p; 1.5 30p; 2,2 34p. 1000pF/350V 8p

FEEDTHROUGH
CAPACITORS

—
ELECTRONIC CAPACITORS: (Values are in uF) 500V: 10 40p; 47 68p; 250V: 100 65p; 83V. 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, 8p; 100. 12p; 2200, 3300, 85p; 4700, 98p; 35V: 10, 33, 7p; 330, 470, 32p; 1000, S0p;
25V:10.22,47.80. 100 8p; 160. 220, 250, 15p; 470 25p; 640, 35p; 1000, 33p; 1500. 40p; 2200, 45p;
3300. 77p; 4700 85p; 16V: 10, 47, 7p; 100, 125, 8p; 220, 330, 14p; 470, 20p; 1000, 1500, 30p; 2200
36p; 10V: 100, 7p; 640, 12p; 1000, 16p.
TAG-END TYPE: 450V: 100uF 180p; 70V: 4700. 165p; 84V: 3300 150p; 2500 110p; 50V: 4700,
150p; 3300 135p; 2200 98p; 40V: 15,000 399p; 4700 130p;4000 92p; 3300 98p; 2500 90p; 30V:
4700 110p; 25V: 15000 195p; 6400 120p; 4700 100p; 3300 80p; 2200 60p.

TANTALUM BEAD CAPACITORS TIOMETERS: Rotary, Carbon, J COMPUTER ICs
35V: 0.1,F. 0-22, 0-33. 0-47, 0.68, | Tone 0 ooy e S oy Carrer: | 2102 12
1:0, 2.2y, 3-3, 4-7. 6-8. 26V: 1.6, 10. | 8OO, 1K0 & 2KQ (Linear only) Singie j21022 225
20V: 1-5. 16V: 104F 13p each. Gang 20p [2112:2 250
18V: 15, 22 25p. 47, 100 50p.. 220 | 5k0-2MQ Single Gang Log & Lin.  29p [2114 350
70p. 5KQ-2MQ Single Gang D/P Switch 89p [2708 595
A0V: 15, 22, 33, 20p. 5KN-2MQ Double Gang Log & Lin  88p §27L08 995
6V: 47, 68, 100 30p; 3V: 100 20p. Wire Wound Single Tun 1 Wau 200. |4116 850
MYLAR FILM CAPACITORS 20K0 105p [4047 -
O o OO o uF B I IDER POTENTIOMETERS 6503 850
. : . . » Plo. 6504 785
0.14F. 8p. 0-2 11p. S0V: 0.47,F 12p | 0:25W log and linear values 60mm
5KN-500KN single gang 60p] 6505 850
CERAMIC CAPACITORS 50V 10KN-500KQ dual gang 80p {6520 625
Range: 0-5pF to 10,000pF 4p | Seif Stick Graduated Bezels 30pf 6532 1050
0-015uF, 0-022,F, 0-0334 F sp 6551 1150
0.047,F 5p; _ 0.1yF.0.2,F 7p_| PRESET POTENTIOMETERS 5500 800
SILVER MICA (Valuss m pF) 3.3, 4.7, ] 0.1W 500 —5MQ Miniature Vertical pie 300
6-8.10, 12, 18,22, 33, 47, 50, 68, 75, | &Horizontai P legs0 ass
82,85, 100, 120, 150, 220 11p each | O-25W 1000—3-3MQ horiz larger 10p | o225 a8s
250. 270, 300. 330, 360, 39D, 0-25W 2000 —4-7M0Q Vert 10p |ona0a 595
470, 600, 80O, 820 16p each | Cermet, Precision, multiturn, 0.75W %in 80854 1220
1000, 1200, 1800, 2000 26p each | 1000-100K 90p |53 505 125
POLYSTYRENE CAPACITORS: - 81L596 125
A RESISTORS — Erie make 5% Carbon 1 7
LOoFo\lntises 1:SnFe 47nEITOnE f High Stability, Low noise B e
MINIATURE TYPE TRIMMERS . }8253 1275
2.5-6pF: 3-10pF: 10-40pF 22p RANGE = VAL 199 100+ |g726A 235
5-25pF; 5-45pF; 60pF: 88pF 30p :m g 204 ;M E24 1p  18T128A 280
COMPRESSION TRIMMERS A g §: l: 195N 180
3-40pf: 10-80pF, 25-130pF 30p | 2%Menl Fim100-1MQ  6p  4p  Jav.3.10 =
100-500pF48p___ 400-1250pF 58p | 1%0,5W510-1M E24  8p o 25
GAS & SMOKE DETECTORS . 100+ price applies to Resistors of each §AY.5.2376 920
TGS 812 & 813415p; Socket 25p type nat mixed values. CP1S1\2(J3 920
T OM8 200
JACKSONS VARIABLE CAPACITORS | piODES BRIDGE MC1488 85
DILICON 0 2 365pF with slow |BA1O2 15 RECTIFIERS| G488 90
100/300pF  205p  motion Drive  450p [ AA115° 18 - S| mc1aan 1020
500pF Op  00208/176 350p |AAz15 15 JPlasticcaser p ] mMCis412 1520
6:1 Ball Drive . .withsiow |BY100 24 JIA/50V 20 | mMka027.2 470
4511/0AF  145p  motiondrive 410p |BY126 12 [1A#100V 22§ MKk4027.3 445
Dial Drive 4103 CB04-50F: 10:15:  [sy127 12 |1A/200v 26 | mKka027.4 350
6:1/36:1 775p 25, 50pF 250p | CRO33 157 J1A/400V 28} MKa116 850
Drum 54mm  86p 100, 150pF  335p | 0a3 75 JIA/B00V 34 | mk4i184 2008
0-1:3650F  328p 'L 3:310pF 725p [oA47 12 |2A/50V 35 1R03.2513L 690
002365pF  395p  00-3x25pF  550p. [0A70 12 |2A/100vV 44 fRo.325130 650
0A79 15 |2A/200V 46 SFF98364E 1050
RF CHOKES OAB1 15 J2A/400v 53 SFC71301 820
1uH. 4.7, 10. 22. 33 47 100. 200. 470 0A85 14 {2A/600v 66 | TMS2516 1750
750, imK. 2.5 5. 10 30p each 0A%0 7 [2ar100v 72 TMS2716 1750
43mH. 100 60p each OA91 7 |4as400v 78 | Tmsa03s 250
0AS5 s [6A/100v 73 TMS4039 250
VEROBOARD 01 015 0.15 0A200 g J6As200v 78 TMS4045 1083
{copper clad)  {plain) 0A202 g |6A/400v 85 TMS6011 365
2% x 3" 46p 39  24p | \\5i1% a |Bvi6e 56 | Z80CPU 2.5M 990
2% x5 550 50p  31p  |iNaig 5 [VM18 DIL 50 | zBoCPU 4M 1089
3% x 34" 55p 50p  — IN4OO1/2 5 280 CTC §95
3% x 5" 62p 67p  43p |iNacD3 & ZB0OACTC 720
§‘£><17" ;5? :ggp Sgp IN4004/5 8 Z80P10
x17” 18p 180p 120p ZB0A P10
A%x 17" 280p — 183p :::?SS” Zi fENE237$t
inge.
Pit. of 36pins 20p, Spot face cutter 105p INssos 17 o ioomn
Pin insertion tool 140p, VQ Boards 129p. R 2 Bpeach | 70914pin 38
DIP Boards 290p. Veroblock 32dp N 20| Renge 3310 709C8pin 35
~ VERO WIRING PEN a/eoov 27 | 38V 13W ug s
Plus Spool  325p 34/1000v30 Atpeach’ | 723{TS ;38
Spare spool {wire) 80p Combs 7p each 741 8 pin 17
1IC CHLORIDE NOISE ;:],CT?E ) ;:
in
1ib ba‘g Anhidrous 126p + ?Sp P&P 755 1s0 | SCRs el pf:\ e
DALO ETCH RESIST PEN + spare tip 75p° Thyristors | 7538pin 150
b 1 159
COPPER CLAD BOARDS VARICAPS 62200v30 | 2430012 sa0
Fibre Single- Double- SRBP MVAMT1§ 0.BA10OV 30 | ay.1.1313A 660
Glass sided  sided 9.5"x8.5" 140 { D.BA200V 35 | ay11320 315
6 x 6" 85p 105p 90p BA102 25 § 5A100V 32 | Av.1.5050 190
6'x12'" 130p  195p Bg}ggﬂ 40 g:gggV 39 | Av.1.5051 145
B a0 V43| Ay
DIL PLUGS (Hoaders) MVAM2 150 | BA300V 48 :;é?;%/s ;::
14 pin 35p; 16 pin 40p; 24 pin 85p; BA500v 58| Av.a8500 390
ADipin3750, TRIACS | 8A600v 85| av3g910 850
Soldercon pins; 100 §5p; 500 250p. 12A100V 42 | Av.5.1224A 260
- 5 3A200v 49 | 12A300V 59 | av.5 1230 450
DIL SOCKETS EDG 3A400v 50 | 12A500V 92 § Av.51315 560
(FEXAS) Low Wire | CONNECTORS: BA100v 54 | 12A800v 120 | Av.5.13174 630
prof. Wrap | (Double type 8A400V 64 | BT106 150 | as53500 610
8pin  10p 25p -1 .156 | BABOOV108 | BT116 150 | av.53507 415
14pin  12p 35p| 2«10way — 85p | 12A100v 60 | C106D 38 | Av.63600 1090
16pin  13p 46p| 2x15way — 99p § 124400V 70 | TiC4a4 22 | Ay.5.4007D 650
18pin  18p 52p | 2x1Bway 115p 120p | 12a800v115 | Ticas 25 | Av-5.8100 738
20pin  22p  65p’| 2x22 way 130p 135p' | 16A100v 240 | 2N4444 140 | cagp1t 110
22pin 25p 70p | 2x25way 149p 180p § 15A400v 105 | 2N5064 35 | caz012 150
24pin  36p 78p| 2x30way 170p — 16A500V 120 CA3014 157
28pin  39p 85p | 2x36 way 184p — 25A500V 235 CA3018 68
36pin — 106p | 2x40way 210 — | 75ag00v 295. | DIAC CA3019 70
40pin  50p 108p | 2x43way 232p — | 728000 120 § 572 20 1 CA3020 186

| TRANSISTORS 8F200 40 | OC26 170 { 71x531 25 | on3703 10 | Bp1ss 60
0 Broess 8o | o33 128 | X 25 | 2ars 10 | mozos 410
ACi2s 35 BC213 9 ol 40311 60 | 2n3705 10 | BD222 65
ACI26 25 | BC213L 9  BE248 2% [-0CI6 130 | 40313 125 | n37o6 10 | BOVSE 170
AC127 22| BC214 o | BF238A S0 | 0c41 125 | 40315 55 | oN3707 10 | moveo 140
ac12s 20 | BC214L 10 | BF ‘75'3 5 ] 0c42 48 } 40316 865 | N3708 11 BF184 25
AC141 27 ) BC237 10 | BF257 30 J oc4a3 85 } 40324 91 ] 5N3708 11 BF185 25
ACla2 28| BC238 10 | BE258 28} Ocad 86 | 40306 52 | N37i0 10 BF245 24
AC176 25 | BC307B 12 gFggS - oc45 30 | 40327 62 | 2N3711 10 BF337 = 32
AC187 26 | BC308  12° 3:‘3 = 0C70 35 | 40347 80 |} oN3713 140 BFX29 ' 26
ACi88 26 | BC327 12 35337 £ ocr1 zg 40348 105 I N3771 179 BFYSS 38
ACY17 60 | BC32B 15 gF o Sy ey 8 40368 43 | 2N3772 185 BFYS6 32
ACY1B 0 J BC337 12 kS 3o | ocre 50 | acaet a5 | 5n3773 288 BFY81 99
ACv1s o | BC338 12 BF595 20 ] feezs 45 | 40362 42 } 2N3g13 20 BSX29 4§
ACvzo 53 {Bcadr 27 f BFR3S 25 OC76 36 | 40467495 2N3820 45 | BSx78- 75
ACY21 4o | BC461 27 Rj? - oc77 76 | 40468 60 | 2n3822 130 BSY26 40
ACv22 o0 | Bca77 35 | BF A 0c81 35 | apdaeBA 70 ] 2N3B23 70 MJ490 90
ACY28 60 ] BCS16 38 BFHZS u 0c82 50 | 40408 95 | 2n3824 70 MJE170 130
ACY39 o | BC517 35 BFF*S? A 0CB3 48 { 40411 280 f 2nN3356 90 MJEIBO 130
ACya1 39 | BCs47 10 | BER ocsa 40594 98 [ IN3879 150 MPU1I31 45
AD149 75 | BC548 10 3;;98 12: OC140 110 | 40595 90 | 2N3903 20 TSS9 50
AD161 a4z | BCs4gC 15 | BEx2 e 0C170 85 ) 40603 67 | 2N3goa 18 TIS74 47
AD162 42 } BCE56 1S5 BFX$ a5 0C171 45 | 40636 130 | 2N3905 18 uc73a 50
AF114 60 | BCS57 10 BF))EGS = 0c200 4‘13 40673 68 | 9N3906 17 40324 91
AF115 6o | BCSS8 10 BXS o TP29 3 2N697 40 | onapa7 s2 40467A 95
AF116 60 ] BC559 10 BES = TIP298 56 1 2n698 40 | aN40a1 40 404684 70
AF117 50 | BCY30 80 BXG; TIP29C 60 | IN633 30 | 2N4058 17 40636 130
At oo | sévia 75 | Bexe 211; P30 32 | on706A 19 | onaosy 17 2N1302 35
AF139 40 | BCY35 50 BFY50 §1 TIP308 40 | 2N708 33 IN4AOE2 17 2N1306 40
AF178 78 | BCY39. 78 BFYS51 a TIP3OC 43 | 2N918 33 2N4084 115 2N1307 45
AEies oo | BCYao  am swsg 21 1 T3t 38 | aNvi3l 22 | 2Ne220 60 2N1308 50
AF239 42 | BCY42 14 BFYS: = TIP31B 43 | 2N1132 24 | 5N4234 36 2N2297 45
ase  eg | Bor7o  1a | BFYSS TP32A 40 | 2N1302 35 | oNa23g a5 2N2476 120
Be1o7 10 | Bor71 e | BFYS6 32 1 mpaxc 55 | 2N1303 50 | 3Na264 24 2N2497 50
81078 10 | BCv72 1ss | BFved a0 | Tipaza 54 | oN1304 50 | Jnadss 15 2N3020 33
108 10 | BCy78 19 | BFY71. 20 | me3sc 70 | 2n1305 35 ) Snazss 15 2N3252 36
BC1088 10 | 80112 95 | BFYBI 89 | TIP34A 63 | 2N1308 40 | JN4314 61 2N3302 26
BC108C 12 | BD12a 115 | BRY39 39 | measc 75 | oN1307 45 | 2nas00 20 | 2N3441 140
BC108 10 | BDi31 42 | BSX20 20 ) TIP35A 135 } 2N1308 -SO | ZN4427 75 2N3703 10
BC1098 12 | BD132 42 ] BSX26 75 | mipasc 165 | 2n1613 23 | nagsg 65 | 2N3713 140
BCI09C 12 § BD133 50 | BSX29 45 [' TiP36A 14§ | 2N167D 150 N4871 50 2N3822 130
BC114 20 | BD135 30 | BSX78 75 f TP36C 185 | 2n16718 NABIE 135 2N3824 70
BC115 20 | BD136 30 ]| BSY26 40 | mp41a 50 120 | 2n4g01 160 | 2N3879 150
BC117 20 | BD137 30 BSYS5A 18 TIPA1B 55 2N2160 350 IN4G21 40 2N4041 40
BC118 18 | BD138 35 BU105 115 TIP42A 64 § oN2217 43 2IN4922 55 2N4064 115
BCi19 28 | BD139 30 | BU205 125 | 1ip4a28 82 | 3N2218A 34 | 2Ns102 125 2N4220 60
BC140 26 | BD140 30 BU208 215 | TIP120 72 2N2219A 22 | ans135 21 2N4234 36
BC142 26 | BD144 198 |‘'E421 158 | TIP121 90 1 2N2220A 23 | 2ns138 21 2N4236 45
BC143 26 BD145 17§ MD8001 179 TIP142 125 2N2221A 23 2N5138 20 2N4264 24
BC147 9 ] BD158 60 | MJ431 175 § TiP147 145 | 2N2222A 20 | 2ns172 25 2N4286 15
BC1478 10 | BO205 110 | MJ2955105 | mp2gss 60 | nN22a7 a5 | ns179 6o | 2N4289 18
be148 a | 20208 110 | MJE170130 | TP30s5 48 | n2303 45 | 2nsis0 38 2N4314 61
BC1488 10 | BD222 65 | MUEIBO 130 | Tisa3 30 | 2n2368 21 { 2naiot 70 2N4400 20
BC149 9 BD245 50 MJE340 54 TiS44 a5 2N2369A 15 2N5305 20 2N4427 75
BC14gc 10 | 8D378 70 MJE370 58 TIS4S as 2N2476 120 2N5308 20 2N4898 135
BC153 20 | BD434 32 | MUEITT 54 | Tisas 45 | In2483. 28 | nsasy 32 | 2N4901 160
BC154 13 | BDS17 70 | Mi490 90 § Tissg 50 | ONzasa 30 | Jnpass 32 | 2M4921 40
BC157 10 | BO695A 85 | MJESZ0 65 | TiS7a 47 | 3N2492 50 | 5nssse 33 | 2N4922 5B
8C158 10 | BO696A 85 | MIES21 74 | Tisag 35 | ON2646 48 | onsess 35 | 2N5102 128
8C158 11 | BDYS6 170 MJE2955 90 } TIS90 20 IN2784 85 IN5777 45 2N5135 21
BC160 28 | BOY6O 140 | MJE3DSS 70 | ms91 24 | IN2904 24 | ongass 126 | 2N5136 21
BC167A 11 | BF115 26 | MPF102 66 | uc734 60 | 3N2905A 22 | one027 a0 | 2NS13B 20
BC168C 10 BF154 29 MPF103 32 ZTX107 1t INZB06 22 ING109 50 2N5180 38
BC16SC 10 | BF1S8 30 | MPFI04 36 | 7rx108 11 | 2n2907 22 | Znss79 140 | 2N55305 20
c170 35 | BF167 25 | MPFI05 36 }§ 71x109 11 2N2907A 22 | 2sD234 SO 2N5308 20
BC172 11 §| BF173 24 | MPF106 40 | ZTX300 13 2N2926G 10 | 3n128 112 2NE879 140
sc177 s | BE177 2 R 0N o8 ;:gg;a 2 | 3140 112 2N6388 126
BF17 !
EE}ZS :; BF179 38 [ MPSA12 22 | 71X303 25 | 2N3053 18 :233& §§
BC182 10 | BF180 38 | MPSASS 22 | 71x304 17 | N3054 85 | arj3p 40
BC1Ba 10 | BF184 26 | MPSASE 22 | 7rx314 24 | 3N3055 48 | ge1yg 18
BF185 25 | MPSUO2 58 | zix326 45 | 2n3i08 32 | gcaar 10
SS}S;L }8 8F194 11 | MPSUOS 50 | 71x3a1 28 | 2n32s2 36 | acois 10 3
BCi83L 10 | BF195 12 | MPSUOE 50 | ZTX500 15 2N3302 26 | gc337 12 g
acigal o | BF196 12 M"Sng 85 | zrxs01 15 | 2N3441 140 | gcyas 75 | Telephone orders now
BC1B7 8F197 12 | MPSU55 55 | 7rx502 17 2N3442 140 | geyas 50 accepted (£10 min.)
BCz12 9 | BF198 18 | MPSUSE 60 | Zrx503 15 | 2N3663 14 | pcyse 19
BC212L o | BF199 29 | MPUI31 45 | ZTX504 25 | 23702 10 | S5ri9. o8
A3023 191 MC1312PQ 195 TBAB20 70784 7874153 78l AL 1573 40
CA3028A 8ofmci458 as] tBag200 260 §7442 71 74182 120 | 572 40
CA3035 235§ MC1495 3501 TRAS900 270 $7443 1200 74155, 75 74L00 78} (g7% as
CA3036 115§ MC1496L 921 TcA2700 220§7444 1161 74155 gof L3O 80 ' (575 45
CA3043 2754 MC1596 225} TcA965 12007445 118} 5,55 754147 3961 578 as
CA3045 365§ mC3302 150 TOA1004 290§ 7446 132 74159;185 J L75 220 | [5g3 1085
A3046 71IMc3340P 120l TDA1008 31037447 991 5,150 go)LBS 380 | (sg5 105
3048 214fmcazeor  120fToA1022 575 ;238 gg 74181) 9afL121 185 | |gep 45
3059 175 I mCI401 52§ TDA1024 105 7481 20] 74162 99 L123 LS90 50
CA3075 213 § MC3403 135 § TDA2020 320 74163 99 Lsgs 125
CA3080E 65| mC3405 1501 TDA1490 290 ;:gi §g 72164 120] 74S 1592 75
[CA3081 190 § MEM7B0 205] TDAZ030 300 7460 20 74165 120 § 74500 80 LS93 75
CA3085 95 | MFCE040 97 | TLOB 1CP 540 7470  4a1) 74166 155¥504 73 | Ls95 115
CA30B3E 215 | MK50398 635 | Lo62CP 125 7472 31] 74167 240 5y32 350 | LS96 180
ca30%0aQ  375[mMM5203 635 TLOG4CN 158 ) e f7a10230fsi3s  zs0 | (5107 a5
CA2123E 150 Mm5307  1275] TLO71 ash i agf74172420)s158  s24 | 15105 75
CA3130 90| MM57160 620 ] TLO7:2CP 90 ) e se) 7417312005188 210 112 80
CA3140 48 | NES15 80f TLO74CN 140378 a1] 7417410585189 158 ] L5113 65
CA3160 951] NES18 210§ TLOBICP 42 7480 55 741756 82 s194 1085 { LS114 48
ICL7106 795 | NE543K 210 Lo82cP S8 718y 130] 74176 e0fsigs 795 | 5122 70
iCL7107 975 | NEB44 185 11083CP o5k s 12874177 sofsaay 15| 5123 95
ICLB03BCC 340 | NESSS 20fTiosacy 120§ 782 TR ) 74478 149]5is2  ses | 15124 180
iCL8211A 150 | NESS6 55] Upa17D 1500 7483 o3| 74180 s287 325 ) 1S125 60
ICM7205 1150 | NE560 325 uaa180 150 e 121] 7418129015288 210] 1S126 &0
ICM72156 1050 | NESG1 395 I XA22i 3so) T0oe '33] 74182 s8lsazo 25| 5132 es
ICM7216A) 1950 | NES62B a10fZNata 801 Ta8s 235]741841450549; 1150 15136 55
KM7alec 1os0fNEsesa  1zofmessc  ais|res0 s7| 2418S1eShsac sasf e 70
ICM7217A 790 | NE566 18ofzNioase  z00) 7491 85174000 135 7ALS 1S145 120
ICM7224 785 | NE5G7V 170 A7ni0s0e | 685R7457 52174191 135 o0 1] G 210
ICM7227A  885] NE570 SIS TL 74 7494 95 ) 74192 135} (s 13 ] ts148 178
ICM7555 89 NES71 420 ; 295 75§ 74193 135{ (502 15 | Ls151 96
D130 as2|rcarzep 110 | (TEX 11 |7208  on | 74194 108 (503 15 | LS153 85
LFI56 90| 5G3402 295 1 7401 12 f7400 1990 74195 198 5oy 20 | Ls188 96
IM10 395] ss568 275 7402 12 |74100 130 74196 1304 /505 23 | 18158 96
LM301AP 23] SL414A 150 7403 14 [7410a ‘99174197 904 cop 23} 5157 78
LM308T 70| sn76003n 2401 740k 14 [7a105 o5] 741981951 5ag 23| Ls158 85
M3y 8015N76013 170} Janc 18 J7a107 54§ 74221 180] 5y 20 { LS160 120
LM318S 195| SN76013ND 130 [ 7406 48 74109 g0 | 74246 1951 (511 32 | Ls161 98
LM324A a5{sn76018 148 5000 48 |74110 oa 74247 1850 51p 32 15162 110
LM339 _70sN76023 170 5,00 22 {74111 eg | 74248 195 F [543 40 | 1s163 100
M348 904 SN76023ND 130 ;409 22 }34112 150 | 78239 195 | (514 75 { Ls164 184
LM349 1250sn76033N 195 ) 2000 19 {74115 194 | 74251 120 (515 40 | L5165 165
LM379 a7s|sn7e115N  218] 700 25 [ 74115 "9 74265 631 is20 21| L5166 166
LM380 -80fsN76131  110f .00 20 174115 150 ] 74273 270 | (539 32 168 210
LM3BIN 1asfsn7eaz7n 95| 1902 33 73120 10 | 74278 220 ) (525 a0 | 15169 210
M382 125]sn76477  200] 7,03 52 | 74155 95§ 74279 99| (<% ag | LS170 288
LM386 99fsn76660  120] J416 31 {74122 55§ 74283 150 | 527 a5 | 15173 105
LM387 150 sPB629 299 | 7415 31 (72123 on ] 74284 385 | (524 a3 [ 1S174 147
LM1458: 40 | TAA550 7420 19 {74125 4 [ 74285385 | (53¢ 2a | 15175 110
LM3300 sofTAAB214X1 250 75 38 |74126 55| 74290125 | 535 30 | LS181 285
LM3909N 70fianea1a 1551 742} 26 |74128 7474293 1251 (533 39 | 1183 208
LM3911 125 | TAA700 353 | 74535 32 |7a132 70 [ 74297 236 | 537 39 | L5189 120
M3914 240§ TAA960 320 | 7,58 30 |74136 ag | 7298 185 | 538 39 | 15190 120
IM13600  135JTAD100 150§ 7502 14 72137 8s | 74365 95§ (510 28 191 120
M252AA 625 TBA120S 70| 7257 32 | 74142 198 | 74366 95 | 542 8o | (5192 12§
M253AA  1150fTBAS400 220 | ;.50 35 [74143 350 | 74367 95 | 547 gs | 15193 128
MCB63 275feasso0 3o | 1820 20 (74143 380 [ 74368 95 |(sag 120 J 15194 125
MC1204 250 TBAB41-A72 7432 28 | 74145 “ag | 73390 185 | [54g 120 § Ls195 125
MC1301 791BXarBXi1 250 § 7035 38 [74147 180 | 74393 185 | (551 25 | 15196 120
MC1303 88]TBAGS! 190 .57 35 | 72148 149] 74179 155 | [Seq 30 | 18197 120
MC1304P  260fTBABOO 901 7435 30 {74150 150 74199 198 J 555 70 ] Ls199
MC1310p  175}78A810 L1 59 20 74157 74490 150 | 563 150 | L5200 345
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on one doutle s:d
been slimirated
frequency meter

Price

WATFORD ELECTRONICS
THE DIGITAL FREQUENCY METER with a ifference

* 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 pius bu:lt -in PSU.

All these femures and mere (or less than half the price of an ordinary frequency meter. The
DFM 2000 bas all :is components mciudmg the displays. switches and transformer mounted
PC board Assembly is simplicity itself especially since interwiring has
s 15 @ high quality design and will make a truly professional digita)

ry constructor will be proud to own

riy £64.50 Kit (P&P 65p). Probes: Optional extra £8.75

Ready built and tested: £75.50 (65p p&p)

WAYFORD'S
BOOKSHOP
CORNER. (No VAT on
Bookat)

Sacer Chip & You 250p
re With Microelec-

5
oncs 400p
tustrat ng BASIC 250p
Programmung it BASIC
fowr Business &90p

BASIC Computer Games
550p

Some Common BASIC

rams 750p
32 BASIC Programs for
PET 95

Z80 Assembl Lang. Pro-
gramming 750p
280 Mi

SWITCHES
TOGGLE: 24, 250V,
SPST 28p
oPST 24p

8p
4 poie on /oft 54p
SUB-MIN TOGGI.E
SP

Handbook 690p
6502 Assmbl  iang
Programming 750p

$9p
SPST on/off 54p
SPST biased B5p
DPDT 6 tags 70p
DPDT centre off  79p

DPDT biased 115p

ROTARY: Make your own muitiway Switch.
Adjustable Stop Shatting Assembly. Accom-
9

modate up to 6 Wafers

Mains Switch DPST to fit 40p

Break Before Make Wafers. 1 pole/ 12 way.

2p/6way. 3p/4 way. 4p/3way. 6p/2 way
6

Spacer and Screen

SLIDE 250V:
1A DPDT
1A DPDT c/over 15p
Y%2A DPDT
4 pole 2-way 24p
PUSH BUTTON
DPODT Black Body
Red, Blue, Grn., Yell
SRL Latching  125p
SRM Momentary
125p
MINI. Non Locking
Push to Make 15p
Push Break 25y
Pushtoc/over 85p

6p

ROTARY: (Adjustable Stop)

1 pole/2 to 12 way, 2p/2 to 6 way, 3
pole/2 10 4 way, 4 pole/2 to 3 way 43p

€202 Programming the
Full ASCIi Coded 56 6502 750p
Key Practical [ntro. to
KEYBOARD BASCAL 490p
Type 756 TTL Cook-Book  700p
Oriy £38.85 4 CMOS Coukbook  750p

ind. data) {p&p plesse add 40p}

DIL SWITCHES
ASTEC RF Modulators 4-way SPST 1)
250 6-way SPST 120
Special Widebandwidth 8-way SPST 145
forComputers 470

Sound Modulator 250 R“fég:go 175
RL6B DPCO 215

ROTARY: Mains 250V AC. 4 Amp 52p

GRYSTALS

100kHz 323
455KHz 383
1MHz 323
1.008M 398
1.28MHz 392
1.6MHz 323 20v-3
1.8MHz 323
1WUS2MH; 362
24576MHz 362 | 20V-.6a
3.2768M 323
3.57954M 185
4.000MHz 290
'4032MHz 323
4.433619M 135
5.0MHz 355

12V-.3A; 15V..25A 15V-. 254

TRANSFORMERS (Mains Prim. 220- 24OV)
6-0-6V: 9-0-9V; 12-0-12V 100mA
3VA: 0-8V 0-8V (PCB mouning}

BVA: BV-.5A BV-.5A: Gv-.4A 9V-.4A; 12V- 3A

215
12V: 4,5V-1.3A 4.6V-1.3A; 6V-1 24 6V-1. 2A
12V- 5A 12V-.5A; 15V-4A 15V:- 4A: 20V-3A

ALUM. PANEL
on | BOXES METERS _
WITH LID FSD
p 60x46x
3x2x1" 55 35mm
2%x5%x1%" 0-504A
235p (20p p&p) 75 0-100pA

24VA: GV\BAGC\SA 9V-1 3A 9v-1.3
12V-1A 12V-1A; 16V-.8A 15V- BA: 20V- 6A

320p (4

SO0VA: BV-4A 6V-4A; 9V-2.5A 9V-2.5A; 12V.2A
12V-24; 15V.1.6A 15Vv-1 BA; 20V-1.2A 20V-
1 2A: 25V-1A 25V-1A; 30V-.8A 30V- 8A

365p (50p p&p).
100VA: 12V-4A 12V-4A; 15V.3A 15V.3A;
20Vv-2.5A 20v-2.6A; 30V-1.5A 30V-1,5A;
40V-1.26A 40V-1.25A; 50V-1A S50V-1A 695p
{60p p&p). (N.B. p&p charge to be added above

x4x1" 78 0-500xA

ax2uxiv 75 | 01mA

5ppap). | 4x5uxt%’ 90 | 05ma
4x2vx2" 80 | 0-10mA
5x4x2" 107 | 0-50mA
6x4x2” 110 | O-100mA
7x5x2%" 185 | 0-500mA

BxBx3" 188 0-1A
10x7x3" 240 0-2A
10x4%x3” 228 0-25V
12x6x3"" 230 0-50V AC

6.0MHz 323 | our normal postal charge.) 12x8x3" 275 0300V AC
6.5536M 200 ’ Su
7.680M 32 e
e 223 VOLTAGE REGULATORS OPTO o
8.86723M 323 TO3  + ve —ve LEDs with Clips

9.375M 323 EV 7805 175p 7905 220p | TIL209 Red 13 AYx3Vixd
10.0MHz  323] 12v 7812 175p 7912 220p | TIL211Grn. 17 0;’(‘, Vi
10.7MHz 323§ 15V 7815 175p — | TiL212 el 18 0105 A
12MHz 392} 18V 7818 175p — | 7IL220.2"Red 12 050004
14. 3181MHZ 300] 1A 710220 Plastic Casing -266 Green. Yellow '595p each
18MH: 323} sv 7805 &0p 7905 &5p § or Amber 1

18,432M 3231 12v 7812 60p 7912 &5p | Square LEDs, Red,

20.0MHz 3234 15v 7815 60p 7915 @5p | Green, Yetiow 36

27.648M 32371 18v 7818 60p 7918

38.6667M 350 | 2av 7824 60p

48.0MHz 323
100.00MHz 323 100mA78LT092 P(l)apsuc Casing

6V 78162 30p
8V 78182 30p

7905 65p

65p| D271 IntaRed ap 7 Semment Dispieys

TiL307
SFH205 Detector 90 1207 ., . 878
TiIL32 ntraRed &8 "
TL313.37CC 105
TiL78 Detector 70 TIL321 5" CA 115
BARGRAPH. Red 10 1395 20 110
— | segments 225 5704 3" cc 99

12v. 78L12 30 79112 65p | LS400 285 n1707.3vCcA 99
ET! Projects: | {5y 78015 30p 7915 65p | OCP71 120 pL747 6CA 180
Parts avaitable v 83 8" OmngeCa 250
for: Click LM300H 170p  LM327 270p | ORPB? 85 FND367Red 120
o LM30SH 140p  LM723 38p | 2NS777 45 37 GreenCA 150
Eliminator, LM308K  135p  TAAS550 50p ISOLATORS B Green CA 215 i
- DM900, 60W | LM317K 350p  TBA625B 95p 74 48 3"+ RedCA 150
Amplifier LM323K  860p  TDA1412 150p | TIL111/2 85 3” * Green CA 150
LM325N  240p  78HOS +5/5A TiL14 95
System. Send M326N 2 1 »
SAE plus 5p | M3 40p 595p | T 117 110 LCD 3% Digit 875
3 78HG 5 TO +25V Bargraph 225 LCD4Digit 975
for list. 650p
L5202 1S352 185 | 4011 24 | 4050 48 | 4162 125 4520 118
1s221  120{ ts363 186 | 4012 - 24 | 4051 80 | 4163 125 4521 250
LS240 225 § LS355 65 | 4013 a5 | 4052 8o | 4174 130 4522 150
15241 225 LS366 85 | 4014 85 | 4053 80 | 4175 120 4526 150
L5242 .232{ LS367 65 § 4015 85 | 4054 130 | 4194 128 4527 160
15243 232 | LS368 65 | 4016 42 } 4055 135 | 4408 = 790 4528 120
15244 |, 225 LS373 180 { 4017 82 | 4056 135 | 4409 © 790 4529 175
18245 270 1S374 180 | 4018 88| 4057 1900 | 4410° 790 4530 89
15247 135 ] 18375 150 { 4019 48 | 4059 §75 | 4411 1020+ } 4831 165
15248 135 | 1S377 198 | 4020 99 { 4060 130 | 4412F 1520 4532 140
15249 135 | 15378 185 | 4021 105 | 4061 - 1225 | 4412V 1520 4534 575
15251 130 | 15379 215 | 4022 95 | 4062 995 | 4415F 850 4536 395
1S253 130 | LS384 50 | 4023 25 | 4063 120 | 24415V 850 4538 160
LS257 1151 L5385 420 | 4024 75 | 4066 58 | 4419 320° 4839 138
LS268 120 | L5386 85 | 4025 25 | 4067 430 | 4422 870 4541 150
1S256 160 | LS390 140 ] 4026 180 | 4088 26 | 4432 1050 4543 175
15261 450 { 15393 140 | 4027 as | 089 26 | 4435 1080 ] 4849 296
15266 75 | 1S395 210 | 4028 82 | 4070 30 | 4440  o0s9 4553 440
18273 180 } 1'S396 198 { 4029 105 { 4071 25 { 4450 350 4554 175
15275 320 | 15398 275 | 4030 4072 25 | 4451 350 4555 85
LS279 88 | L3893 230 | 4031 225 | 4073 25 | 4452 4556 75
LS280 250 | LS445 140 | 4032 125 | 4075 25 | 4490F 750 4557 425
15283 190 | 1S447 195 ]| 4033 175 { 4076 g9 | 44%0v 750 4568 130
1260 130 15490 150 | 4034 210 | 4077 ag | 4501 28 4559 290
15293 130 | 15668 105 | 4035 125 | 4078 30 | 4502 125 4560 235
1S295 215 | 15669 105 | 4036 365 | 4081 88 | 4503 75 | 4561 95
1S298 215 | 15670 270 | 4037 115 { 4082 28 | 4506 75 4562 595
15299 420 | 15673 750 | 4038 118 | 4085 90 | 4507 4566 190
15300 175 | LS674 850 4039 360 4086 90 4508 325 4568 299
15302 178 4040 1053} 4089 50 4510 99 4569 250
15320 270 | CMOS | 4041 80 | 4093 g | 4511 1s0 | 572 a8
15323 450 | 4000 18 | 4042 80 | 4094 240 | 4512 98 4580 585
s 4001 18 | 4043 o5 | 4096 106 [ 4513 225 4581 350
LS325 320§ 4002 4044 g5 | 4096 105 | 4514 265 4582 150
18326 330 | 4008 92 | 4045 175 | 4097 350 | 4515 299 4583 128
18327 318 { 4007 22 | 4046 130- ] 4098 115 4516 120 4584 64
18346 185 | 4008 82 | 4047 98 :Ogg 190 4517 450 4585 140
1
4161

N i
C300/ES200
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 accessory firms, butitis now avarlable in quality kit form to fit all
vehicles with coil ignition up o 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit {special selection): electronic variable dweil
circuit {(maximises spark energy at all speeds): pulse processor
(overcomes contact breaker problems). Coil governos {protects coul).

Long burn output. Negative earth only. Compatible with all rev. counters.

C300.init’s ready built form (C3000) it came top of all systems tested
by anindependent national authority July ' 79. A high energy
capacitive discharge ignition incorporating a hygh output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
clreuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases.
Application hist enclosed with each kit. Note: Vehicles with Smiths

~ Jaeger rev. counters code RV! on dial will require adaptor type TCl).

What's in the kits. Surefire’s own precision anodised aluminium
extruded case F.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc selected after 5 years experience. Glass fibre peb, solder,
complete down to last washer

Fully illustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK} Ltd. Dept. ETI6

Piccadilly Place, London Rd., Bath BA16PW. Tel: Bath {0225) 23194

Name

Address

Phone order with Access Barclaycard
VAT ant F & P inc

Quantity
required

ES200: Neg =2~ | £13:35 | £11.95 f;’{ﬂ;’g;
C300: Pos = |£I385 | £15.95 S :
C300: Neg == [fT®85 | £15.95 Chy No
Tacho Adapt. TC1 £390

~
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Vending Over |
Backwards

source 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

-him, and a ‘soft female voice’
says “Welcome” and lists the
merchandise in the machine, It
also tellsthe 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.

Ex-Static

Discguard’ from Metrosound is
an everlasting anti-static treat-
ment for records. In the kit you
find a spray pump, a bottie 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

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.

Solid Security

his 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, Camberiey, Surrey GU15
3RN.

" Doctor Who

ne of our readers, Mr. S.
Knowles of Hampshire, sent us
a scope picture he took whilst

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!

o S
i $he 4
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CHROMATHEQUE 5000

PﬂWfﬂTIMN

5 CHANNEL LIGHTING
EFFECTS SYSTEM

COMPLETE KIT

ONLY
£49.50 + vam

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
fights 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.

B};rmaﬂwqm: 5000 o

wyELs

@S
¥

T 3%

ETE 5 CHANNEL UGHIIMG EFFECTS SYSTEM

Panel size 19.0"’ X 3.5, Depth 7.3"

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

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
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on

quality amplifiers. A 30-watt version of this kit (T30 + 30} is also available for £38.40 + VAT.
Above 2 kits are supplied with fully finished metalwork, ready assembied high quality teak veneer cabinét, cable, nuts, bolts, etc and full instructions — in fact everything!.Matching TUNERS

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 signat/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

MPA 200 100 WATT (rms into 8Q) 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.

istrberon

COMPLETE KIT
ONLY

vatume

o IVTERRATIONA

Nt

5%
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MPAZM.:‘.": ‘.

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 carnage.
‘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 coltect kit from.the factory, call at Sales Counter,
Open 9a.m.-12 noon, 1-4.30 p.m. Monday-Thursday.

L3

[ PR ’

£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 ELECTRONIGS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455

00000.-

Panel size 19.0" X 3.5". Dapth 7.3
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All ET1 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 simultaneouslz' by purchasing an excellent -

gift for the woman {or women) in their life.

ke

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.

Insilver : £30 all inc.
gold : £69 all inc.

———_———_—_——_I

|1_':. E-l Pendant Offer, Modmags Sales Office, 145 Charing Cross
Road, London WC2H OEE.

Name .. ..,.

Address . ... ....

I-.-;j'n..;..j:..q--.,...tr..-.,.,..gg....a.-..

Ailow 21 days for delivery. I

—— —— — i m— — — a— S— S—
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Invasion Monitor?

ere is 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

wheever out there can tell us
what it is!
5

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

=7 IC INSERTION

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.

ETI JUNE 1980



ent. MICroprocessors. teletyp?ss, o
I|es. scopes, sig. gen’s. motors, perip

OUTHEAST ENGLAND'S ELECTRONIC

1BM SELECTRIC 1//0 GOLFBALL TYPEWRITERS [In stock now test equip¢
Ideal for word orocessor applications, will accept a host of different typefaces for all ower supp X rds, 3
correspondence uses. Supplied in good working order, After seeing the printer only "an.sfo'me'ivg ‘s tools, cormpunents, variacs, kgvboa(r?ousands of
version advertised at over £900.00 we must be mad asking only £295.00 + carr, & VAT Jequipment, 1.L. 5. it hes, V.D.U's sub-assermblies + -

Why pay a fortune? Even if your computer fails you still have a first class typewriter { fransistors, microswitches, " ction of our vast range, 15

at yaur disposa! other stock linos. Just a mere tral : i

ACULAB interface unit forPET, TRSBU, SORCERER £166.00 + VAT displayed below: 100's of bargains 10/ T2 S |

.' | MA HOWTO

T1L 302/MAN 7 7 segmant LED readout S oy £ :x 3 SUPER 77 KEY GET HERE

common anode direct drive (via ’ Victoria, London .

resistors) from 7447 £1-10 each » P KEYBOARD KIT Bridge or Holborn

! TIL 119/0C72 Darlington opto | o e - — - . Viaduct to

% isofator 3 for £1-00. We've done it againf We've purchased a large quantity of C P CLARE top quality Th ton Heath

The cheapest way to 110 to your computer 80 TIL3050.3" 7 x5 matrix LED . keyboard reed switches plus full QWERTY keytop sets anq thrown ina PCB to i Chinel f 1

column high guality ori friction feed = 0 alphanumenc readouts £3.75 each. enable you to custornise the keys just as YOU want them, just add and wire an minute from
Gh quaiity printer, friction feed, seria PHOTO TRANSISTOR encodec chip and you can arrange ASCII, BAUDOT, anything! Addinguptoaj Thornton Heath

ASCU inand out, RS232, feather light keyboard, Fairchild FPT-100 NPN silicon 30v quality keyboard which would normally cost around £100.00. Supplied with Station.
and inbuilt 8 bit paper tape punch and reader. 25ma. 4 for £1.00 layoutand assembly info atonly £26.99 + £1.50pp. ’

SCA'S

2N3001 30v 350 ma T8 22p each 6 for £1.00 ‘

2N5061 60v 800ma T018 27p each 4 for £1.08 1 mWER SUPPLY UN 'TS
: VA1 50y 8 amps 10220 45p each 10 for £4.00 ]

All1.C.'s and Transistors by  C106DI 4004  amps 10202 55p cach 10 os 5,00 | 2 OLT 2 S T MRy TIL tisCompacgl

well known manufacturers and fully TRIACS . 1 | d7.5 volts @ 5
guaranteed. No fall outs. Comprehensive G 12 amp 600y T0220AB 35p each 10 oi (8.5 | Susout> O velts %’13555;“;’:,,3”,9933{9;3% Al

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.

dataon I.C.'s 15p per type. £.C.C. 1.6 amp 400y TOS 38p each 3 for £1.00 q 5 et i
DY NA M lC R A M SCOO P| 2N4351 N channel MOS FET. A.E 16 amp 400v ready mounted on 24" x 2}" gvt?,'geé;r;)_r;c;gﬂenégﬁlggg{ 'l\::g bshegzgni;nﬁ%gj:é
INTEL 1103A 18 pin DIL 150 ns IK Rams 2N4352 P channel MOS FET. heatsink £1.00 eacn 4 for £3.5 Rngbtunte e e e '
guaranteed full spec. complete with data, 60p each £1.00 per pair, LOW PROFILE I.C. SOCKETS g nteste L Re
8 for £2.99 16 for £4 .99 HIGH VOLTAGE NPN POWER 80..L. 10p each 12 for £100 5 VOLT 5§ AMP An extremely compact unit measuring
32 for £8.50 64 for £13.99 SWITCHING transistors BVcbo 600v 14 D,1.L. 14p each 8 tor £1.00 only 125 x 175 x 83 mm, almost fully enclosed with
e Dl o 1 BVceo 500v BVebo 15v 1¢ § amps 15.0.1.L Gold Plated mul. grade 22p each & for £1.0(]  terminal type connections. Features such as adjustable
8 pin DIL sockets 8 for £1.60 Pc 125 watts HFE 60 typ ft 2.5 mhz 22D.1.L 27g each 5 for £1.00 volts and current fimit make it ideal for an MPU system.
: oE o gs ME = dc1 T ideal invertors. etc. TO3 £1.60 each 24 DAL 35 each 3o £1.00 Sold as new. £14.99 + £1.60pp.
VENTEK WORD PROCESSOR ggﬁ;& 250y @ 200ma 45p cach  2n3055 oy R GOODIES Y47 @ Yo" 12.15v @ 250 ma. ITT Powercard.
E v ma ea A, C! i f 1S4
. VDU TERM'NALS o - e p 4 e ouxpur igtmm 1 watt up 1o 1000MHZ Measuring only 140 x 80 x 40 mm, this precision totally

1 [ id d i
1.R. BSBO01 2.5 amp 100v bridge rec. 1.0 55p each 10 for £5.00 i ?anﬂc c;se:?"mii:?sou |n$$§;u:|: yg:;smea%c‘:;v ?:de::%le“ﬁ
P.C. mount long leads 35p each 4 for 2NAJ04 WNT20 F.E.T. transistor 37p each 3 for £1.01 adjustment of both the plus and minus supply rails.

£1.08. LRA3BONYSLE051 14 D.1.L. 2 watt AF. amp 80p Supplied BRAND NEW with circuit and edge connector at

Still a few available. The VDU with the GREEN screen.
Made by the VENTEK Ca. with the following spec:
127 monitor, 24 linesx80 charactars, upper and lower

case with descenders, 85 + keyboard, auto repeat, | IN4998 4 amp 100v P.C. mount diodes  each 8 lor £6.00 only£12.75 + £1.00pp.

ASCIi, RS232 interface, adjustable baud rates, fuli | longleads 14p each 10 for £1.10. CA30208 OC. 120 MHZ difterentialicascade amp

cursor control, edit function, character(s) flash etc., LM309K +5v 1.2 amp regulator £1.10 100 each 3 for £250 .

etc. Latest technology used, mostly 74LS with each 6 for £5.35. CA3011 20 MHZ wideband amp 7099 case 85p

dynamic rams. AGFA_C19computergradecassenescom- each 2 for £1.00

Supplied in 2 grades pietewithibbrary cases68peach, 10for £5.5  1a453114 DUAL MOS 128 bit stauc shift reg OC.

Grade 1 Complete tested and working £275.00 + VAT | IN4004 SD4 1 amp 400v diodes 7p 2.5 MHZ £1.590 each 4 for £4.25

Grade2 Conditionasseen or described £225.00 + VAT e’aaé:h1128 for € ;ig?bes N CaNTo gsgz 101or 1;2.55 . * *

Carriage Extra .R. amp o vol zera voltage switch, tnac relay driver

Althm?gh Grade 1 sold tested and working no £1.25 each. o 105 cangﬁ.lﬂeachT lor ts,gu iniiniy 76 KEY ASCHI CASED

uarantee offered. Anyone with circuits/ POWER DARLINGTON SCOOP! FSA2718 8 independent diodes 3
o o e < M e WAJ10ED RPN 6v 90w B amps TU3 95p each type 1n 16 0.1 pack 38p each 3 for €110 Atlasta coded 75 key cased ASClI keyboard at the
26385 NP 80y 300w 10 amps TOI£1 5 each  FPR3725 4 NPN 50v 500ma transistors in 14 right price. Housed in an attractive light grey case,

HY GRADE SMOOTHING CAPS MJ4030 NPA 60v'150w 16 amps T03 £2.25 each D.i.L. pack 70p each 2 for £1.00 this unit was originaliy made for ICL for use in ait-

MULLARD - PLESSEY - MALLORY - SPRAGUE port reservation systems so only the BEST parts

DECADE 0-3 THUMBWHEEL SWITCHES. Stackable, gold plated contacts,

f 1500mt  100v 60p }3300mf 0v 500 W dim. 3343 x8 mm. 30p each, 10 for £5.50. Were used. It has everything, we think, to meet
e sfgjf","* e 12:1‘_’ Miniature Continental Series 12VDC 4¢/0 plug in relays £1.30 each. your most exacting requitements, ' numeric
100mt 250v45p | 2100mf 200 £2.50+ Greenpar 5022 BNC Chass. socket single hole fixing 65p eypad, upper and lower case, cursor controls,
*Ex equipment tested 1P.P. 40p €90 Audio Cassettes screw type construction 45p each 3 for £1.00. single 5 volt rail, serial and parallel data outputs,

] Bulbs 24v 14 watt white frosted S.8.C. 8 for £1.00. plus eight LEDs mounted on the case. Supplied
A RIS PRt g Bulbs 12v 100 watt clear, base similar S.B.C. 45p each. with circuits, believed brand new, but may have
SEM ICON DU CTOR $.B.C. Bulb Holdars Ali steel cad. plated panel moum{easrlé fixed via nut and minor scratches on cases.
PN D DA round hole, ideal disco displays, scoreboards, etc 4 for £1.10.
GR A D BAGS OSSN VMOS VMPI Siliconix T03 power FET 0-60v, DC-200 mhz will drive direct Only £4350 + £1.60pp

Amazing value mixed semiconductors, includ from CMOS etc, £1.50 each, full date 30p. »
mnsmf,s, digital, finsar I.C.'s, triacs, d'iod:s,ebndge Haavy Duty Flat Insuletad Earth Braid 100-200 amp braided tinned copper * LOW PRICE CHASSIS *

recs. etc. stc. All devices guaranteed brand new, full in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PPE1 par 15 metres.
spec. with manufacturers markings, fully quaranteed. BULGIN miniature 6 way male chassis mount socket and matching free plug E . oy .n N
50 +~ BAG£2.95 100 + BAGS£5.15 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.’s10.125" 10p each 10 for 80p}

Dynamic Stick Mics 6002 with built in on/ off switch complete with fead and
min. jack plug €1.15 each. 10 for £10.00.

Keep your equipment Coal and Reliable with our fested ex equipment §. TOS HEATSINKS “Thermaloy* btack anodised press on aiuminium finned §. |- = b
"MU""; Fans"]alll;nzsksé{ezg v[;‘;nmg agdﬁ e.as;yzgunurxeg. [Asv?ll;able " type 18p each. 8 for £1.00 A special bulk purchase enables us lo.oﬁer the above kevhl;ard at ;
two voltages. A .05 + pp 65p v AL £6.15 + pp 3 k L ]
65p DIMENSIONS 45" x 45" x 1} . B U RROU GHS SELF SCAN D!SPLAYS lowest ever price. 48 coded keys encoded into a direct TTL compatible

L0 S i =~ 7 bit output. Features such as delayed strabe, 5 volt 0.C. single rail
A masterpiece of electronic engineering. This unit could be described as a miniature

0 c ing. Tt X operation and rollover protection make this an absolute must for the
RO VDU. Module consists of an 13 digtt display area, mounting lzezel, on boar? MPU constructor! Supplied complete with connection diagram and edge
OMPO [} [} zéha.rac(ergenesraéprzrls%cltle_crod_reidn;gc;rgugmsl#rgeisufmg?nAVBB x2.25"x1.34" connector, at a secondhand 00 + P.P.£160
= 5 y inputing a 6 bit .T.L. code 4" alpha “no time to test” 0 o= |
QO Q U numeric characters may be displayed simultaneously, price of only £2
D O addition of external logic enables the unit to scrolt SUPER CASED VERSION Same as above spec. but housed
Due to our massive bulk purchasing programme along just like a newscaster. Internal 64 character in attractve two tone maulded, free standing case, Unit aisc
which enables us to bring you the best possible repertore, or external inputs for special characters includes an all TTL parallel to serial convertor tno detals
bargains, we have thousands of 1.C.'s Transistors, are provided. Power requirements +5v, —12, e
Retays, Cap’s,, P.C.B.'s, Sub.assemblies, Switches. and 250v,
etc. etc. surplus 1o our requirements. Because we Supplied brand new, £55.00 50 + P.P,£1.85
don’t have suffictent stocks of any one stem to complete with data e + £1.25pp.
include in our ads., we are pack:ng al! these items ‘V. (Y
into the "BARGAIN PARCEL OF A LIFETIME” BARGAINS GALORE! 020 Ny )
Thousands af components at giveaway prices’ g 120 iz e TOROIDAL TRANSFORMERS
D In our walk round Warehouse
Guaranteed to be worth at least 3 rimes whal you © NOW Monday to Saturday 9.30-5.30 R bt e .
pay plus we always include something from our ads open Monday to Saturday 9.30-5. HP 20vpre. sec 21 30v @ damps 2x 18v @ 1amo £1° 33-2- "%
tor unbeatable value!! Soid by weight dimensions 43 x 7
§ ° PR 0 pr1. sec. 150 15 @ 2 amps cimensions 3 s 2y #4
2.5kis£ 4.75+pp £1.25  Skis £ 6.75+pp £1.BQ o, @ TM™ 240w/ 110v pre. sec. 150 15 8vA dimensions 25 = | &'
10kls £11.75 +pp £2.25 20 kis £19.99+ pp £4.75 o o Al voltages measured off Ioad.

'ISOLATED 240v aﬁWl#é‘to&Ag\n‘P ™ ‘ erricipney SMITHS

“SOLID STATE REL G 'RADIAL BLOWERS

interfaca your MPU etc, with the tmde workl mt;de A(fhyg:r:oi‘pi;ls sweuera'c?g: The~ keep i"er* :aa
Astralux” Co, The ? —=p 1 8 s wi r hgh etficiency radial $nact type Diowers Maoe
oy, fheltetnous FASIglUE oty e \Consist oy Dept. E.T.1. 6465 Melfort Rd., Thonton Heath, Surrey. pmAIL ORDER
Telephone 01-689 7702 or 01-689 5800 INFORMATION

-k e

miniature plastic module with mounting holes con- by Smiths, designed for continugus use :n expens ve
w@ining 8 reed reley for isolation, choke and triac. electronic equipment very powerfu: and quiet, g-ves
12-20 voize D.C. st a few milliamps enable on/ott massive air tiow 10 proiong component tite and

control of A.C. loads up to 10 amps| The 10 amp Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum f retiabiny Easily mounted, air apertur, D NEW
veraion should be mounted on 8 haatsink. 100°'s of order value £2.00. Prices and Postage quoted for UK only. Where post and 23" x 3". Idea! linears etc. s8R AN

uses including power control, lighting, etc, etc. packing not indicated please add 40p per order. Bona Fide account orders Plaaue'sta!e 240vor 110v

Dimensions: 4amp, 14 x 1" x4". 10amp, 1§ " x 1§ 21" minimum £10.00. Export and trade enquiries welcome. Orders despatched opesation. 50hz only.

same day where possible. Access and Barclaycard Visa welcome.

4 amp £1.45 10 amp£2.10 complete with circuit

[0
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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 Charmg
Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice.
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 BEGINNERS __10cIC ==
Beginners Guide to Electronics Squires £3.45 Logic Design Projects Using Standard ICs J. Wakerly £5.35
Beginners Guide to Transistors Reddihough £3.45 1 Practical Digital Design Using ICs J. Greenfield £12.70
Electronics Self Taught Ashe £4.60 Designing With TTL Integrated Circuits Texas Instruments £9.35
Reginners Guide to Integrated Circuits Sinclair £3.45 How To Use IC Circuit Logic Elements ). Streater £3.80
Understanding Electronic Circuits Sinclair £4.20 110 COSMOS Digital IC Prnjects for the Home Constructor i
Understanding Electronic Components Sinclair £4.20 R. M. Marston £3.95 !
Beginners Guide to Radio King £3.45 ] Understanding CMOS Integrated Circuits R. Melen £4.15
Beginners Guide to Audio Sinclair £3.45 Digital Electronic Circuits and Systems R. M. Morris £3.65

MOS Digital ICs G. Fiynn £5.25 v |

—COOKBOOKS: _
TV Typewriters Cookbook £7.75 |—=TEST INSTRUMENTS

CMOS Cookbook £8.20

Active Filters £11.30 The Oscilloscope In Use Sinclair £3.10

IC Timer Cookbook £7.50 Working with the Oscilloscope A. Saunders £4.25

IC Op-Amp Cockbook £10.00 Servicing with the Oscilloscope A. King £6.65

Video Cookbook £7.00 Radio Television and Audio Test Instruments King £7.00
TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p - ;

IC Converter Cookbook £9.50 — OP-AMPS

! L'__-_'_ APPLIC ATIONS - - Applications of Operational Amplifiers Graeme (Burr Brown) £8.45

110 Operational Amplifier Projects for the Home Constructor R. M.

Fire and Theft Security Systems B. Weis £2.15 Marston £3.95

How To Build Electronic ¥{its Capel Eze_l§5 Designing With Operational Amplifiers Burr Brown £18.35

110 Electronic Alarm Projects R. M. Marston £3.95 O7perat10nal Amplifiers Desngn and Applications G. Tobery (Burr Brown)
110 Semiconductor Proj H .M. ] £7.55

E3.%5 onductor Projects for the Home Constiuctor R. M. Marston Op-Amp Circuit Design & Appllcatlons YT

110 Integrated Circuit Projects for the Home Constructor R. M.

Marston £3.95 ——
110 Thyristor Projects Using SCRs R. M. Marston £3.95 -—COMMUNICATIONS

110 Wave Form Generator Projects R. M. Marston £3.95

Communication Systems Intro To Signals & Noise B. Carlson £7.65
. Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
:COIV[PUTING & MICROPROCESSORS_ Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £23.80

What is a Microprocessor? 2 cassette tapes plus a 72-page book Principles of Communication Systems H. Taub £8.40
£12.00

Beginners Guide to Computers and Microprocessors with Projects C. S T

Adams £6.05 —-THEORY

Basic Computer Games Ahl £5.40 ; . po—

Basic for Home Computers A self-teaching guide B. Albrecht £5.40 Introduction to Digital Filtering Bogner £10.60
Tllustrating Basic D. Alcock £3.00 Transistor Circuit Design Texas Instruments £9.75

Intro to Microprocessors Aspinall £6.55 Modern Electronic Maths Clifford £6.95 o
Z-80 Microcomputer Handbook W. Barden £7.75 Foundations of Wireless Electronics M. G. Scroggie £5.25

How to Program Microcomputers W. Barden £7.25 ) )
Introduction to Microcomputers and Microprocessors A. Barna £8.60 — R E i - .
Microprocessors in Instruments and Control R. J. Bibbero £12.60 REFE NCE
Basic Basic 1. S. Coan £7.80

" Advanced Basic J. S. Coan £7.30 Electron;c Engineers Reference Book (Ed. 4) L. W. Turner £34.50
Getting Acquainted with Microprocessors L. Frenzel £7.25 Electronic Components M. A. Colwell £2.70
Beginners Guide to Microprocessors C. M. Gilmore £4.90 Electronic Diagrams M. A. Colwell £2.70
Beginners Guide to Home Computers Grossworth £4.50 International Transistor Selector T. D. Towers New update £10.20
Beginning Basic R. E. Gosling £4.75 International FET Selector T. D. Towers £4.35
Microprocessor Programming for Computer Hobbyists N. Graham International Op-Amp Linear IC Selector Towers £7.65
£7.15 Rad}o Valve and ngnconduptor Data A. M. Bell £3.60
Miniprocessors from Calculators to Computers Heiserman £5.00 Radio, TV and Audio Technical Reference Amos £30.40

Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.40 5 :
Basic Programming J. G. Kemeny £6.70 :MISCELLANEOUS

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £17.00 Electronic Fault Diqgnosns_smclair £3.55

Microprocessors — Technology, Architecture & Apphcatuns D. R. Integrated Electronics J. Milman £8.20

McGlynn £9.20 Practical Solid State DC Supplies T. D. Towers £6.40

Interactive Computing with Basic Monro £3.65 Practical Triac/SCR Projects for the Experimenter R. Fox £2.35
Basic with Style P. Nagin £4.25 Printed Circuit Assembly Hughes & Colwell £2.70

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 ; Fallen behind recent advances? T
6800 Software Gourmet Guide and Cookbook Scelbi £8.90 . . 5
8080 Software Gourmet Guide and Cookbook £8.90 ) Just starting out?
;‘hl: %({)Ji(\i{;}sllgsgbook: Microcomputer Interfacing & Prograraming Need a decent reference book?
8080/8085 Software Design Titus £7.60 ETI Book Service provides an easy
57 Practical Programs & Games in Basic Tracton £6.65 : o
Microcomputer Primer M. Waite £6.50 way of getting your hands

Your Own Compger Waite £1.60
Microprocessor/Microprogramming Handbook ward £6.20
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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 |-off and
exclusive of VAT, Large discounts available to
OEM users

1,000 off

3!4 Digit LED Panel Meter £28.03. £14.98.

314 Digit LCD Panel Meter £28.03. £14.98.

414 Digit LED Panel Meter £53.95. £26.97.

4 Digit LED Counter £28.03. £14.98

4 Digit LCD Counter £38.83. £19.97.

6 Digit LED Counter £37.75. £19.48.
8 Digit LED Universal Counter-Tim.er £48.55. £24.48.

Lascar
\Elmzl'.l‘llllll::i

UNIT 1, THOMASIN ROAD, BURNT MILLS INDUSTRIAL ESTATE,
BASILDON, ESSEX SS131LH TEL: BASILDON (0268) 727383

J

\ S (O S
s CN\O ,‘o‘\« \‘go

LB ELECTRONICS et

TELEPHONE:
UXBRIDGE 55399

PCB OFFERS
{1A) 100 bu shift register PCB
115mmx%4dmm  contsining
9x7491. 6x7496 and 1x7441
Terrific bargain 85p, p&p 30p
(1B) Audio amp PCB (LM380)
9-18v d c. output 2%z watts into 8
ohm with heatsink. 1.25 wait
4ohm without heatsink. £1.50
p&p 25p
(1C;y PCB 215mmxXx290mm
12%XTMS 3122 {or sim.) Hex
32-bit Shift Reg. + 39 1Cs. £2. +
50p p&p (Iimited stocks)

MPU CORNER
2112 (200ns). £3. 2114 (450ns)
£4.50.
1702 £2.50. 2708 {400ns)
£6.25,
2716 (Single Railt £19.00.
74125 4 for £1 + p&p 25p
MK 1002P {dual 128 bit Shift Reg)
35p.
LM711CH (Voltage Comparator)
30p.
MM5240 Character Generator +

£3.50, p&p 25p
{All Full Spec)

DTYPE CONNECTORS
15 Way, wirewrap plugs only 75p.
25 Way' nbbon plugs £1.20.
25 Way: plug (snider} £1.00.
25 Way. sockets {solder; £1.00
37 Way: ply £1.40, skt £1.40.
50 Way: skt (wirewwrap) £1.65.
50 Way skt £1 45. p&p 25p

COVERS

Data 2560 Bit (64 x 8 X 5)

37 Way. 80p. (plasuc)p p 25p.
25 Way 65p. (plasucip. p 25p
DISPLAYS

MAN 72 7 seg CC £1.25 p&p 25p.
Burroughs Panaplex 9 Dig + skt
and bezel £1.00, p&p 25p.

LED 3 Digit DIL 65p, p&p 26p.
Bowmar 9 digil 1in LED with red
bezel {As used in calculators)
£1.00 + 25p p&p

SUPERSAVER
Ribbon Cable Headers 16 DiL
Jermyn, gold plated. with cover
45p, p&p 25p

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

SUPERSAVER 3
Stepping motors, 40mm dia
70mm long 5mm shaft {approx).
12-24V torque 340 GMC. Brand
new, give away price £2.50, p&p
40p

SUPERSAVER4
HYBRID SYSTEMS DAC 371-8 8
Bit, Dil packaged, ideat MPU users
with data, £2.95, p&p 25p

SUPERSAVER S
LM 323K Voltage Regulator, 5 volt
3A. £1.50, PRp 25p

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwhee! Switch, £1.65, p&p
25p

SUPERSAVER 7
SN74116 Dual 4 Bit letch 75p,
p&p 25p.
SN7418 Arithmetic Logic Unit,
80p, p&p 25p
3N74'1 94 4 Bit Register 50p p&p

5p

SN74198 8 Bit Shift Register, 75p
p&p 25p.

SUPERSAVER 8
BC 108b 8p each or 100 for
£7 00, p&p 25p.

SUPERSAVER 9
4 Digit 7 segment LED Bubble
Display. MSA 1540A Ex equip-
mem, 5for £1, p&p 25p

SUPERSAVER 10
9 way male/female connector,
ELCO 8128, 0.1 inch pitch, gold-
plated PCB mounting, ideal for
bussing two PCB's together
Superb value, 35p, p&p 25p

SUPERSAVER 11
STAR OFFER. Dynamic hand
microphone 200 ohm with lead
and 5 pin plug. £1.2% (unrepeat-
able) p&p 3op

SUPERSAVER 12
TMS 3128NC Static shift register,
£1.50, p&p 25p. .

SUPERSAVER 13
P1.259 (UHF) Elbow Caonnectors,
50p each. p&p 25p.

SUPERSAVER 14
1S423 Stud mounting rectifiers,
440v, 10A, giveaway price, 10 for
£2, p&p 25p.

SUPERSAVER 15
20K Painton multiturn trimpots,
PCB mounting. per box of 14
£2.50, p&p 25p.

SUPERSAVER 16
Astec UM 1163E 36 modulator
plus PAL colour PCB {faulty) Few
only £2.25, p&p 30p.

IEC mains chassis plug with filter
250V 6 amps. ldeal for MPU
users. Equivalent to RS238-429
£2 50 each p&p 30p. (Limited
stocks.}

Suitable cable socket 65p each
p&p 25p

GIVEAWAY
22 pin low profile dil socket,
gold plated
20p EACH
p&p 25p

LEDs (Full spec}).
TIL209. red 10p. 0.2in, red 12p.
0 2in. green 28p. 0.2in. yellow
28p.

RL54 red Axial tead 15p.

P&p on all above 25p
VERNITRON Ceramic filters type
FM3 10 7MHz 45p, p&p 26p
TRANSISTORS, BD236 40p,
BC183L 10p, 8F195 10p, SGS
2N3055 30p, p&p on all 25p.
TBA 810S, with data. 85p, 4-way
Dil switches 75p. MC1303 Dua!
Stereo preamp with data. £1.25.
7 Nylon cable ties 100 for
£1.50. All p&p 25p

NEW SN76477 (Yes, back in
stock} Sound Generator IC {Tram,
plane, explosion. laser gun etc.)
with data £3.25, p&p 25p.

PCB KEYBOARD, 65mm X
32mm 18 key Clickers less Key
tops. ideal Hexadecimal use 35p,
p&p 25p.

PACKAGED 10-WAY REED
relay 12V coil terrific vatue 50p,
p&p 2bp.

PAPST min-fans BOmm x 80mm
iapprox) 220V 50Hz Brand new
£8, p&p £ {limied stocks)

Pewec Boxer As above but 115v
at £4.50 + £1 00 p&p

WE STOCK PETs

8K version £599. SAE for the PET
SORCERER software lists at dis-
count pnces
We can also offer a 48-hour repair
service for out of warranty PETs.
Telephone for details. PET edge
connector 40x 04 £1.40 each
p&p 25p

IC HOLDERS (Low-profile)

8 Dil 12p 14 Dil 15p
16 Dil 17p 18 Dit 20p
22 Dil 28p 23201 35p
28 Dil 45p All p&p 35p

WE STOCK a vast range of £70L
MINFZTURE

CMOSS. some 74t
TOGGLES, et
PSUs. We have 3 |
power supplies a
prices {callers
RELAYS

iTT 700 ohm Single pole
changeover 45p. BANOR reset-
table double pete changaover 12V
£1. both p&p 25p

CIRCUIT BREAKERS
4450v AC 65v DC 0.5A 50p; ditto
7A80.p p&p 25p
ALLEN KEYS, 7 16 5p; 12 for
50p: p&p 25p
Olwvetti line printer with tape punch
and reader upper and lower case
with stand £295. Phone for more
details
CALCOMP MODEL 140 8in Disc
Drive fully tested, £195 inc VAT,
carnage & cost CALCOMP 140
8in Fault on PCB £120 in VAT.
carriage & cost

PERTEC FD 400 U2. Dropped by
an idiot. Damaged front panels,
£60 each inc VAT, carriage & cost
Recordacall telephone answering
machines (GPO line matching
transformer removed) sold as 1Is
from £2 to £10 dépending on
condition. Fitted with very nice
standard cassette deck. With
circurt diagrams SORRY BUT FOR
CALLERS ONLY

Terms cash with order (official
orders welcomed from colleges
etc}. All enquiries s.a e. please. All
prices inclusive of VAT, uniess
otherwise stated. Postage as
shown per item

FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (blankj 65p
sach p&p 25p

Gould PMA 47,10 015V 3A
Brand new £45 p&p £3.50, Many
more n stock but in smali
numbers. Please phone for
requirements

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

Surplus stocks purchased for
cash

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND

All enquiries s.a.e. piease

New retail premises =
Mon , Thur., Fri.. &
6.00. Lunch 1-2 °
We are situated ;u
Opposite Master

55399

Bus itwith Wvess
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L.GC.D.
DIGITAL

STOPWATCH -

STEREO
FUNCTION
MODULE
CP-FG1

i

For 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 availabie: Pre-Amplifiers, Filters, Power Amplifiers Peak
Programme Monitors, Compressor/Expander Active
Crossovers, Power Supplies, plus all pots, switches, etc.

MAGHNLIM AUDIO Lid.

DEPT. ETi6, 13 HAZLEBURY CRESCENT
LUTON, BEDS. LU1 1DF
TELEPHONE: 0582 28887
SEND LARGE S.A.E. FOR DETAILS

At last a hand-heid 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, Astronomérs, Doctors,
Nurses, Hobbyists, etc., etc.

Only 40 x 80 x 15mm and weighing little more than one ounce
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

TRIACS DIGITAL VOLTMETER/

INFRA RED

TEMPERATURE

500W £3.20

logic, Opto isolate:

our range

ply
BURST HIIE/PRI'IPBMIONAL TEMPERATURE
CONTROLLI

24 HOUR CLOCK/APPLIANGE
TIMER KIT

. Switches any apphance up

MINI KITS

These KITS form useful subsystems which may be DL304 Red 0 3" cc pin com-
incorporated into larger designs or used alone. Kits patible with DL704 70p Iatched binary outputs) . 1.40
include PCB shart instructians and all components. DL307 Red 0 3" ca jun comp Data sheets {per device) . .05

CONYROLLER/YHERMDSYAY

Uses LM3911 IC to sense temperature (80 C max.}

1KW £3.50
sSoLID S‘AIE RELAY
|deal for switching motors, lights, heaters etc. from

d with zero voltage switching.

Supplied without triac. Select the required triac from

£2.60

BAR/DOY DISPLAY

Based on the TDA1024 Zero \’onage Switch this kit
cantair.s all the components required to make a

BY APPOINTMENT

-t

ETI JUNE 1980

be modified 10 a Dignal Ther-
£ mometer, using a single diode

3 AV
as the sensor. Requires @ 3mA 8V supply
{PP3 battery)

DISPLAYS

DL707

| LIGHTING CONTROL KITS

Directly replace conventional light switch: and control

off, tanger 1ouch dims or brightens lamp: Neen lamp
helps find the switch in the dark £6.50

TDEIK Extension kit for TDIDOK for 2-way switch-
ing, e £1.50
TSDSOOK - TOUCHSWITCH & DIMMER Single

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT CURR

TK Electronics

tnfra-Red remote control enable you

10 build controllers for applications

ranging from heating to Hi-Fi to toys
= to garage door openers.

Up to 16 channels with three ana-

1ogue outputs, low component

10 1kW on and off at preset LEDS counts and large tolerance of clock

times once per day. Kit 0.1" Red 9 frequency eliminate the need for

[‘)"g,‘?’L"EOA!i‘SS‘)’ 2300IC 0.1* Green 12p crystals or coils. The systems offer

e O \CispayigmaIns 0.1" Yellow 12p high noise immunity, reliabihit d

a5 Sipply. display drivers. 02" Red 9p g o reliabiity fan
o switches, LEDs, triac, PCBs 0.2" Green 12p low cost.

& full instructions 02" Yellow 12p LD271 IR Emitting Diode . .36
CT1000K Basic Kit £14.90 0.2 chips 3p SFH205 Photodiode Detector .95
g”(gé)g'<1331"“"’;1wm“e —_— ;Eﬂaﬂgul'a' Red 1:%9 SL480 I.C. Pulse Amplifier 1.40
0x X 71mm £17.4 ectangular Green
Ready Built £22.50 Rectamaior Yellow 21p SL490 Keyboard Controlled

Encoder/ Transmitter . 2.40
ML922 10channel Receiver + 3
Analogue Qutputs
ML928 16-channel Rocewer {4

These i1Cs can also be used with
ultrascnic or radio links, depending

and triac w0 switch heater, 'PCB {4 cm sq.} poten- DLB47 Red C 8 {pincomp DL747)c = £1.80
tiometer, plus all other components included with DLBSO Red 0 8’ cc (pln comp DL75(‘ £1.80 on range, cost and speed of opera-
instructions. DL727 Dual0 5" c a Red £1.50 tion. For more details why not give us

aring

Standard mains

"(ET1) 106 STUDLEY GRANGE ROAD

LONDON W7 2LX. TEL: 01-579 9794;

! 400V Plastic Case (Texas) T“ERMOMETERK'T 7
o e 1A oom PN REMOTE
BA 58p 20A 165p . Based nn!h;é(BILﬁOS‘Tms kat
12A 86p 25A 190p B o cananiors. d ates. ICond If you've got the ideas, we've got the
6A with trigger 80p 0.5" hquid crystai display hardware. Hundreds of uses in the
8A isolated tab 65p Components are aiso included home, shop, bustness or industry
, Diac 18p 1o enabie the basi. DVM kit 10 Our range of ICs and components for

Moulded 1n high impact ABS Supphed
with hids and screws Black or white

Displays an analogue vottage on a inear 10-slement Heak L es 240V a ¢

LED display as & bar or single dot. Ideal for up to 300W of lighting. No mams rewining. Insulated Y s ] B295x71x35mm  65p
thermometers, level indicators etc. May be stacked to touchplates. Easy 10 follow instructions P 6-0-6V 80p B3115x95x37mm 78p
obtain 20 to 100 element displays. Requires 5-20V TD300K TOUCHDIMMER. Single touchplate with 3.0.9V 85p

supply. £4.75 alternate action. Brief tolich swilches famp on and PR 12.0.12v 90p

%W 220hm-10M

‘burst lire * power controller or a ~‘proportional tncichglite] el [Eat sont selbright s . ;g pin Pack of 10

tempgerature’’ controller enabling the temperature of nab cantrals brightness pin 2B pin {one value) 1

R e e & TSA300K - AUTOMATIC. Single toucipiate. Time 16 pin 30 pin D S adan ot 10 Packs '

1 5KW £5.25 2KW £5.55 delay variable 2 secs, to 3% mins. £4.30 . P (10 values) 80p
& LD300K - LIGHTDIMMER KIT £2.90 Soldercon Pins 50p/ 100 .




MICROCHIPS AT MICRO DISPLAY LEDs AT
S . LOWEST PRIGES

Measure Resistance to 0'.01!1 ...

b Compare our prices, before you buy DL 704/DL 707 99p
] H . Isewhere. All brand new, pri
At a Price that has no resistance at all MEMORIES e V37164 Bar Display 225
2102 LHPC Low par, high performancev -
New CEEEIZETEN) Digital Multimeter M1200B 2174 Low power igh speed 30ons2.05 | THE MOST VERSATILE
USA 2114 Low Pawer 200ns 3.25 LIQUID CRYSTAL DISPLAY
) ; 4116 Dynamic RAM 3.50
ONLY £55 - NEW P4315 4K CMOS static RAM, tow s 5
. . powsr 450ns 12.95
(€3 p&p + VAT £8.70 = £66.70) i S 124 25+ 100+ |
. R ‘ 170za e " £4.45 £5.50 £4.95
YOUR OPPORTUNITY TO 2716 Sirgle 5V supply 1395 | LCD1066.455.504 95
BUY THIS SUPERB o o g
DM UART. 5’ Field effect LCD display
M AT THIS PRICE AY-5-1013A 2.98 f 3% digi |
FOR A LIMITED oA 29 eaturing 2 digits, colon,
PERIOD ONLY. IMB402 450 plus/mlnu“s sign, ?_de_cnmal
oy IO G g o
RO-3-2513 UC 4.50 ideal for DMMs, DPMs, digital
thermometers, AM/FM radio
e FDIAK}-} Single_bfl)en5<lv 6.5 readouts. Just look at the fea-
-— Faki797 D Ry ) tures. Ultra low power con-
- I1BM Compatible 3 39.95 sumption, high contrast ratio,
THE ULTIMATE IN PERFORMANCE — ELCOTECT | wde viewing angle, rapid res-
MEASURES RESISTANCE TO 0.01 OHMS MCMQV o a9 ponse, proven sealing techni
4 ' 7 i flecti
VOLTAGE TO 100 MICROVOLTS, CURRENT AY.52376 755 | Gnes, supertor M8 e
TO 1 MICROAMPS AT LOWEST EVER PRICE! : INTERSIL CHIPS ARE already sold! Perfect interface
FEATURES ~ DOWN - for Intersil 7106 and 7116

12 . " . — Due to bulk purchase we are able to offer 40 PIN DIL
] 3% dlgi s 0.56 h'gh LED for easy !(,dd.ﬂg unbeatabie prices on INTERSIL CHIPS.
) + Compare our prices below distributors
e 100uV, TuA,0.01 resotution | LT :.g: SE 01 Sound Effects
] impedance 10 Megohm ICL7107CPL ] .
Hth input impedanc 0 Meg {CLBO3ECCPD 295 | Kit NE\N
° High accuracy achieved with precsion resistors, }gm;gxgg:éﬁ |
. The SE-O1 is a complete kit that
not unstable trimpots ICM7555IPA T T R
the parts to
. Input overload protected to 1000V  (except build @ pro-
d 709 30p NE555 18p grammable
200mV scale to 600V) 723 33p NESse  50p sound effacts
— i : 741 17p RC4136 90p esigned
[ Auto zeroing, dutopo}amW 747 40p SN76477N 1.75 around the
L ! 15w ad: not supplied) o1 batter 748 25p TBA 810 DAS 85p neviguexas
Mains (v <1lh adaptors not supy 1) tery e instrumants 38
operation-Buiit-in charging circurtry for NiCads LM311 42p TLO74 1.30 Sound Chip,
. ) LM313  70p TLOS81 35p the board
Overrange indication ) LM321  35p TLOB2 80p rovides
) - . : LM339  40p TLO84  1.10 anks o
Hi Low power ohms, Lo for resistors in circuit, [M38)  60p TL490. New1.75 Ty X
Hi for diodes LM1436 60p XR2206 3.00 pots to pro-
g 3 LM3900 45p XR2207 3.75 gram  the

MODEL 7010 FREQUENCY COUNTER

VOLTAGE REGULATORS  [ER4pisatgy

7805/781255p 78HO5SC5.75 the  SLUF

Oscillator
T % q : 7905/791265p _ 78HGKC 6.25 vEO, Noise'
& 9 DIGITS 10HZ to 600 MHz 50 e TS
Q ONLY 1 20 + VAT . UN|VEHSAL sc“ {  and Envelope Controls A Quad Op Amp
e £ C1060 20DV 5a 35p IC 1s used to implement an Ad)justable
. O Pulse Generator, Level Comparator and
YlE‘w. AY-3-8910 B Multiplex Oscillator for even more ver-
® Range 10Hz to 600MH2 g A Q satility. The 314" x 3" PC Board features a
@® O red 0.4 LED digits {Complete with built-in Nicads) E&t@ ng prmolypeEarela to allow fo(rj 'uszr alc_jde‘d
@ NBS Calibration traceabiity circuttry, Easily programmed to duplicate
@® Black Anodized Aluminium &1«; ‘ Tweei Exp‘ioscort\, P:@:‘ergun:.:;:rav:"l’;:\:;
Case AY3-8310 PROGRAMMABLE R
@ 3 Gate times — LED indicator _SOUND GENERATOR cations .Tbhee!;w‘pr?cseair?;luud]gsea?l SSﬁ;
® 1 ppm TXCO ;fhr}e AY;'ESI‘IO ':hé: 20 pln“LSd! chip W”h assembly manual programming charts
@® 10 MHztime base ee osciliators, three amplitude controls, and detarled 76477 chip specifications. It
programmable noise generator. three i
@ Optional external clock input W e T dih runs cn a 9V battery {not included). On
1 ', & SIS CECTENE Cale] Ul board 100MW amp will drive a smail
£15 + VAT - D/ A corwverters that are controlied by 8 h
® 1 Megohm and 50 ohm inputs BIT WORDS. No external pots or caps speaker directly, or the unit can be con-
3 N " . B . nected to your stereo with incredible
® AC/DC or Nicad rechargeable :'(i:u“d; This C’;"ﬂ hogked éoogr(\) gsbll e rSpy)eakernot included.)
battery operation icroprecessor chip or Buss { 280
e o 6800 etz.) can be solftware controlied to COMPLETE KIT ONLY £12.50
® Full year guarantes produce almost any sound. it wilt play P&P 50p + VAT
® Comprehensive manual three note chords. make bangs. whistles,
® Minature size — weight 1 1b sirens, gunshots. explosions, bleets
whines or grunts. In addition. it has From 7.1 TL490 BAﬁ/DOTbDR|VER
. G e E e RS WO T EE T S S s S S— provisions to control 11 own memory 1C. Drives 10 LEDs with adjustable analog
r v . _' chips wih two 1Q ports The chip requires steps Units are cascadable up to 101100
To Machn-Zand Electronics Lrd > f
I TstFl U‘ 1 iy bl l +5V @ 75ma and a standard TTL clock. steps}. Drives LEDs directly. Great fe-
st Floor Unit 10 East Block oscillator. A truly incredible circuit Orly voltage, current or audio displays.
38 Mount Pleasant, London WC1X QAP £8.25 + VAT Simitar in features to LM3914 with sp==s
Please send me DMM M 1200B (£66_70 incl) I 60 page manual with $-100 interface and circuit notes
Frequency Counter instructions and several programmirg ONLY NEW" %
I 7010(£138 inc) l ] examples £2.25 extra (No VAT) £1.75 ;
. s B i Matehing Bar Display [
I P enclose cheque PO Bank Draft tor 4 l Texas Instruments [ Pk MV57164 £2.25
Name ] Low Profile Sockets e Ordexing information: Fo- -
I I \\ £50 add 50p p &p Aad
Address - total All items are subjef
I ‘ Contacts Price thebrefolr‘e su:;ec\ 10 a;a .
subject o change without 727 2=
L \ 8 PIN 06
— G  EEED TINUE M CEEEE B S SN A GEES TS mASeE  GEEDE SRS A M :
Also available from 1! gl 07 -r‘l
0 avai
16 PIN 08 IGIC
retail sho
Audio EkF:ctronicé ME | 18 PIN P\'t ¢ G-l | -'
301 Edgware Road ) ) 20 PIN 9/ 1718 l JL' S
London, W.2 Maclin-Zand Electronics Ltd 22 PIN 14 4 Mesting Strest
Telephone: .
bl sinpiet 38 Mount Pleasant,London WC1XOAP 24 PIN 12 LT T
4 Tel.01-8371165/01-278 7369 ig m i Tol. Bideford (02372) 79507
©ON Zand  Telex. 8953084 MACLING : slex 8953024
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QUESTION?

Is your hobby home computing or electronics?

Do you understand the application of IC's, Transistors,
Diodes, etc?

Have you used or applied analogue or digital techni-
ques?

Are you applying TTL Logic to your home computer?
Are you programming your home computer using
simple software techniques?

or @ o

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 contfidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

Happy
Memories

4116 200ns £4.50 4116 150ns £5.50
2114 200ns £3.95 2114 450ns £3.45
2708 450ns £4.95 2716 5volt £14.95

VERBATIM mini discs soft sectored.
£19.95 perten

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. ET!
19 Bevois Valley Road
Southampton, Hants. SO2 0JP
Telephone (0703) 39267

he 2001 sweeps the board

*price excluding P&P and 15% VAT
* CONTINENTAL SPECIALTIES CORPORATION

=E=

Modet 2001 Sweepable | £8798 (inc P&P’ me \ .
Function Generator E and 15% VAT) | Reqd \ tick box '

atonly £75

Get all the waveforms you need—1Hz 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.

N EEER EERN EENE S0 DN 3EUN WO VR EEES BN M AR I AR
Continental Specialties Corporation (UK) Limited
Dept 9HH Unit 1, Shire Hill Indusmal Estate, Saffron Walden, Essex. CB11 3AQ

For FREE catalogue l

C.S.C. (UK) Limited

Dept. 9HH Unit 1, Shire Hili Industrial Estate,
Saftron Walden, Essex CB113AQ

Tel: Saffron Waiden (0799) 21682 Telex 817477

ETI JUNE 1980
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I enclose PO/Cheque for E

BarcIaycard/Access/Amencan Express No E expdate ..........
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At last

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 biing 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 igr.ition up to 8 cylinders.

0 | .
MD1 Kit

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.

All inclusive

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 electromics,
it is manufactured in England to the highest standards

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,
FREEPQST, 411Croydon Road,
Caterham; Surrey CR3 6UD
Tel: Caterham (0883) 49281
24 hour answering service
PRICE INCLUDES POST, PACKING & VAT

GREENWELD

443 A Milbrook Road Southampton S01 OHX
All prices include VAT @ 15 % — just add 40p post

OUT NOW

THE
NEW

1980
GREENWELD
CATALOGUE

FEATURES INCLUDE:
@® 60p Discount Vouchers
@ Quantity prices for butk buyers
@ Bargain List Supplement
@ Reply Pard Envelope
@ Priority Order Form
@ VAT inclusive prices
PRICE 40p + 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

K001 50V ceramic plate capacitors. %, 10 of
each value 22pF 10 1,000pF. total 210 £3.69.
K002 Extended range 22pF 10 0.1 F. 330 vatues
£5.53.

K003 Polyester capacitors, 10 each of these
values: 0.01, 0,015, 0.022, 0.033, 0.047,
0.06E, 0.1, 0.15. 0.22, 0.33, 0.47y4. 110
altogether for £5.07.

K004 Mylar capacitors, min 100V type 10 each
all values from 1.000pF to 10.000pF. Total 130
for £4.05.

KO07. Etsctrolytic capacitors 25V working smaif
physical size. 10 each of these popular values 1
2,2.4.7,10,22,47,100,F. Towal 70 for £3.59.
KOO8 Extendad range. as above, alsa Including
220, 470 and 1000uF. Tota! of 100 for £6.05.
K021 Miniature carbon film 5% resistors CR25 or
similar, 10 of each value from 10R to 1M, €12
series Total 610 resistors £6.15.

K022 Extended range. Total B50 resistors from
1R10 10M £8.50.

K041 Zener diodes. 400mW 5% BZY88, etc. 10
of eac™ value fram 2.7V to 36V, E24 senes. Totat
280 for £16.37.

REGULATED PSU PANEL

Exclusive Greenweld-design — better spec. than
anything on the market being offered 21 the price.
Panel 110X B2X 33mm high contains all com-
poner:ts including bridge rectifier and smoothing
capac:tor. Ready built and tested — just add a 30V
2A trensformer and two pots for a fully vanable
voltage and current supply

SPEC Output voltage 0-28V
Qutput current 20mA-2A
Source impadance OR1
Ogen circuit rippl2 10mV

Send SAE for tull deisils of the many ways this
usefui module can be used. together with price hist
of par:s tor various options. Only £6.75

TRANSISTOR PACK K516

Take udvantage of this unbelievable offerti

Small signal NPN/PNP transistors 1n plastic
package at an incredibly low, low pricel| Almost all
are marked with type number — almost ali are full
spec. devices. Some have bent feads Over 30
different types have been found by us including
8C184/212/238/307,328. BF196 7,
ZTX107/8/9/342/450/ 550, etc. Oaly avail-
able a% a mixed pack a3t £3 per 100: £7 per 250.
£25 per 1000

BUZZERS, MOTORS
& RELAYS

Z401 Powerful 8V DC buzzer all metal construc-
ton. “0mm dia X 20mm 70p.

2402 Miniature type buzzer, 6, 9 or 12V, only
22% 5% 16mm. Very aeat 53p

2450 Mimiature 6Y DC motor, high quality type
32mr diax 25mm bhigh, with 12mm spindle
Only 1.

A37Z Audible Warning device — sohid state circuit
drives: high efficiency transducer 10 give high
outpit Yoltage reqd 4-18V. Can also be driven
direct trom TTL or CMOS Module size
45% 1% 12mm Comprehensive data supplied
£1.50

W89 Heavy Duty 12V relay, ideal for car use ~—
single 15A make contact. Coil 258 in sealed metal
can with mounting bracket 85p

W83 DIL Reed relay SPCO ? 4 10V 200R coi
Only £2.20.

S se last month s ad for other items

COMPONENT PANELS

2525 Contains 11 80DmA 60V 2N5061 SCRs,
11 6V8 zeners, 11 1N4004 diodes plus Rs. Cs,
etc. Only £1.

74 Series ICs - Gates and complex logic, 20 ass(d
ICs on panels £1; 100 ICs £4.

2527 2% 6V reed relays. 6X 25030 or 28230
6 X400V rects, 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 £2.75.

VEROGASE SALE!"!
Qnly one size left now — these have sold
very fast — if you want a ¥z price case like
75-3008, only in GREEN, order one now!!
21051 180X 120X 85mm £2.30.

BULK SUPPLIES
All new full spec. dovices. Prices are for a
minimum of 100 of any one device and
axclude VAT, which must be added at 15 %.
Minimum order value from this section is
£10+VAT + post. VAT receipt on request.

AC1B7K .20 BF757 .27
AD161/2 .45 BFR40 17
BC107 .07 BFWA43 .32
BC108 .08 BFY17 .19
BC109 .07 BYF50 .13
BC114 .06 BFY51 13
BC117 .07 BFY52 .13
BC118 .05 BFYS6A 16
BC118 Ry BFY56A .16
BC125 .06 BFY84 15
BC139 .14 8R101 .28
BC147 .05 BRX48 .095
BC148 .05 BRY46 17
BC14B8 .05 BSX20 .075
BC149 .05 BSY3B 12
BC159 .05 BSYS6 .10
BC168C .055 B8SY82 .19
BC169C .055 BSY85 .23
8C172C .05 BSY95A 085
BC177 .07 BT121 .80
BC1828 .045 8U205 80
BC1838 .04s BU206 .60
8C1841{T05).045 BUAOT .60
BC212 .045 Cv7001 .23
8C2128 045 Cv7493 .19
BC213L .045 CV7588 18
BCZ'IAL(TOS) 04s MEQ475 055
.05 MJE340 .22
BC237B .05 MPS2369 .08
BC237C  * .055 MPS3638A .06
BC2388 .05 MPS6515 08
BC238B .055 MPSAB6 .24
8C252 .07 0ca4 18
BC256A .05 0c45 47
8C308 .05 Qci3¢ .26
BC308B .055 ocP71 .63
8C320 .07 PBC108 .085
BC328 .07 TIP32 .22
8C337 .07 TIP41A .28
BC3aB .07 TIPA2A .29
BC351 .14 TIP2955 .46
8C413 .05 TIP3055 45
8C4858 .06 TIS91 .12
8C4B6A .06 ZTX107 .06
BC5468 .06 ZTX212 .08
8C547C .055 zTX214 .08
BCS488 .05 ZTX303 .07
BC556A .06 ZTX311 .07
BC5568 .06 ZTX313 .06
BC557A .08 ZTX341 07
BC737 .07 2TX450 .06
BCX32 .05 ZTX501 .96
BCX33 .05 ZTX503 .07
BCY32 .12 ZTX550 .06
BCY71 Ri 2N1021 .94
BCY72 10 2N1132 16
BD112 .64 2N1377 62
BD131 .18 .18
BD132 18 .16
BD133 .18 a2
80137 .20 .34
80138 .20 12
BD181 .40 .045
80184 .45 .045
8D246 .30 13
80278A .32 .36
BD433 .32 .30
BD525 .24 .78
80526 .24 42
BD543A .30 20
BD695A .45 045
BDBIBA .45 08
BF173 A3 08
BF181 .15 -06
BF195 .085 .08
BF196 .055 08
BF197 055 .20
BF198 .055 22
BF241 .055 17
BF255 075 o
BF257 .18 o8
BF258 .20 16
BF324 13 o5
BF337 19 .62
BF355 .18 43
BF391 .055 45
BF414 .065
BFA50 .095 Send SAE for latest
BF451 .08 buk buyers kst.
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SUPbeOQfd H scmicrosorr sasic ac ram

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
o fully expandabie !

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-

NEW 50Hz version
board, PSU modulator ONLY £208 +VAT

-NO FLICKER

Radofin Teletext Decoder

Get more out
of your TV

Works on any TV (RF in RF out), remote control unit, Teletext colours,
CEEFAX and ORACLE via 6 preset tuner, enlarge facility, Timzon,

*
SUpQI‘ 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, smail business
systems, data logging etc.
*RS—-232, 20mA, IEEE 488 and Centronics 1/0
™16 Baud Rates to 19,200
*60 Lines per minute - Bidirectional
*5 print densities 72,80,96,1200r 132 Chr/Line
*Self Test Switch *2k Buffer
*Tractor and Fast Paper Feed/Graphics
Model 800 MST ONLY £399 + VAT

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

Takes only about
2 hours to fit

Fuel Used: + 3%

Please add VAT at 16%. Carriage extra, will advise at time of order. Official orders
welcome. Product details on request. Trade and export engiiiries weicome.

Time off facility, reveal button - for quiz games hold button.
CALLERS -33 CARDIFF ROAD, WATFORD, HERTS. Tel: (0923) 38923
MAIL ORDER -P.0. BOX 17, BASINGSTOKE. HANTS. Tel: (0256) 56417

ONLY £77.50 + VAT
Mighty Micro
) * Close to Watford Football Ground. Nearest Station - B.R. Watford.

BUY IN CONFIDENCE - iIn 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. Hf 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 | BF184 25p | ZTX303 19p:

LM318N  200p | 4069 20p | 7492 30p [ AC176 23p | BF185 25p | ZTX304 22p

DELTA TECH & co LM324N 57p | 4070/1 22p | 7493 35p | AC1B7/8  23p | BF194/5  10p | ZTX311 18p

. LM339N 60p 38;2/3 20p | 7494 50p [ AD149 70p |BF196/7  10p | ZTX341 22p

LM34BN° 90p 1/2 22p | 7495 40p | AD161/2  40p | BF224B 14p | ZTX500/1 15p

62 NAYLOR ROAD, LONDON, N20 OHN LM377N  175p | 4086 80p | 7496 50: AF114 303 BF2448 35: ZTX502 21p
Please add 3&p for P&P LM38ON  80p {4510 100p | 7497 200p | AF124 40p | BF258 32p | ZTX503 17p

e : LM3BIN 140p | 4511 100p | 74100 70p | AF125 35p | BF259 32p | ZTX504 23p
RESISTORS (aW) 2A/400V  55p LM3B2N 130p | 4516 100p | 74105 43p | AF126/7 37p | BFR39 30p | 2N696 35p
10 ohms to 10 Mohms 1.5p WO2M 20p LM1310N 150p | 4518 100p | 74107 20p | AF139 40p | BFR4O 20p | 2N697 28p
PRESETS (.15W Horizontal) WOEM 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 | BFR8O 20p | 2N706 19p
POTENTIOMETERS (V:W) VOLTAGE MC1496P  85p 74118 80p | BC109 10p | BFx29 25p | 2N914 22p
Linear & Log Scale REGULATORS NE531 110p | TTL 74121 26p | BC117 20p | BFXB4 25p | 2N918 35p
4.7 Kohms to 2.2 Mohms -30p 7805 70p NE555 25p | 7400/1 13p | 74122 30p | BC142/3 30p | BFXB7/8  28p | 2N1131 20p
VEROBOARDS (0.1" Copper} « { 7812/15  70p NE556 60p | 7402/3 13p | 74123 45p | BC147/8 9p | BFYS50 22p | 2N1132 13p
2.5"x5" 55p 7818/24  70p NE566 140p | 7404/5 13p | 74125/6 37p | BC149 op | BFY51/2  22p | 2N1302 35p
3.75" x 5" 65p 7905 80p TBAG41B 200p | 7406/7 20p { 74132 48p | BC157/8 9p | BFY53 10p | 2N1303 40p
ZENER DIODES (400mWw) 7912/15  80p TBASOO 75p | 7408/9 13p | 74141 50p | BCY59 . 9p | BRY39 50p | 2N1304 50p
2,7V10 33V 8p 7918/24  80p TBAB10S 110p | 7410 13p | 74145 55p | BC167 9p | BSX19 12p | 2N1306 30p
CERAMIC CAP (50V) ZN414 100p | 7411 18p | 74150 78p | 8C169C 13p | 8SX20 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
10pF to 1,000pF 5p 0A47 8p CMOS A 7414 31p | 74154 90p | BC177/8  18p | MJ2955 110p | 2N1893 32p
POLYESTER CAP (100V) 0A91 8p 4000 15p | 7416/7 25p | 74155 46p | BC179 18p | MJE340 60p | 2N2222A  23p
1nF to 68nF 6p 0A200 6p 400172 20p | 7420 14p | 741586 40p | BC182/3 11p | MJUE2955 110p | 2N2217 22p
100nF, 150nF 7p 0A202 9% 4006 77p | 7421/2 17p | 74157 43p | 8C184 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 TN4001/2  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 | MPSAO06 20p | 2N2904 23p
- ELECTROLYTIC CAP (uf /V}) 1N4004/5 6p- | 4011/2 22p | 7433 24p | 74165 70p | BC214L 11p | MPSABE  26p | 2N2905 23p
1/25t047/25 6p 1N4006/7 8p 4013- 46p | 7437/8 15p | 74166 85p | B8C238 18p | MPSUOS  61p | 2N2906 23p
68/50, 100/35 8p 1N5400 13p 4014 8op | 7440 10p | 74173/4  70p | BC261B 20p | OC28 92p | 2N2907 23p
150/25, 200/ 12 9p 1N5401 14p 4015 75p | 7441 56p | 74175 60p | SUPERBC478 0Cc35 92p | 2N2926G  11p
220/25,250/12 10p 1N5402 15p 4016 44p | 7442 51p | 74176 64p | BC301/3  32p | OC72 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 | TIP298B 48p | 2N3055 45p
1500/25: 26p 2200/ 6: 20p LINEAR 4019 45p | 7445 75p | 74181 80p | BC461 37p | TIP30 40p | 2N3442  140p

CIRCUITS 4020 95p | 7446 65p | 74182 45p | BC477 -~ 23p | TIP30B 48p | 2N3702T0
OPTO/DISPLAY 16 pin 12p | 7098 40p 4021/2 85p | 7447 55p | 74190 75p | 8C478/9  23p | TIP31 40p | 2N3711 1p
2N5777 55p 18 pin 16p | 709-T05  40p 4023 22p | 7448 62p | 74191 70p | BC547/B  12p | TIP32 40p | 2N3772  150p
0CP71 65p 22 pin 20p | 71014 40p 4024 §3p | 7450 10p | 74192 50p | BC549 12p | TIP33 65p | 2N3773  250p
ORP12 60p 24 pin 21p | 7418 22p 4025 22p | 7451/3 13p | 74193 64p | BC557/8  14p | TIP33C 70p | 2N3819 22p
DL704 110p 28 pin 25p | 74714 50p | 4027 45p | 7454 10p | 74194 70p | BCS59 14p | TIP34A 90p | 2N3820 40p
DL707 110p 40 pin 35p | 7488 52p 4028 70p | 7460 13p | 74195 57p | BCY70 17p | TiP358 240p | 2N3823 75p
0.125" &0 2" CA2018 70p | 4029 82p | 7470 20p | 74196 100p { BCY71/2 17p | TIP36B  280p | 2N3866 75p
LEDs: BRIDGE CA3028A  85p 4030 60p |[ 7472 21p | 74197 80p | 8D115 55p | TIPA1A 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 | TIP2955 70p | 2N4037 52p
Yellow 14p TA/100V 27p CA3080 75p 4042 79p 7475 34p : BD131TO TiIP3055 55p -2N4058/9 10p
125" Clip 3p 1A7200V  32p | CA3130 88p 4043/4 . 88p | 7476 30p | TRANSISTORS | BD140 42p | ZTX107/8 13p | 2N4060/1° 10p
2" Clip ap 1A/400v  34p | CA3140 40p | 4047 92p | 7480 25p | AC126/7 23p | BF178 27p | ZTX109 13p | 2N5457/8 36p
DIL SOCKETS 2A/ 50V 40p LF351N 40p ‘| 4048 55p | 7485 80p | AC128 23p | BF180 34p | ZTX300 14p | 2N5459 36p
8 pin 10p 2A/100V  42p | LF356N 80p | 4049 35p } 7486 25p | AC12B/176 BF181 8p | ZTXx301 16p | 2N6027  40p
14 pin 11p 2A/200V  48p | LM301AN 32p' | 4050 44p | 7490 36p Mt pr.  42p | BF183 34p | ZTx302 18p

129'KENTISH TOWN' ROAD ’
LONDON, NW1

229 EDGWARE ROAD
COLINDALE, NW9

SEND FOR TRADE PRICE LIST  acifeieoar.
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BUILD YOUR OWN METAL DETECTOR
VLF/TRVCO/TRIB/TRBFO...

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 /nenferrous indica-

tion. It works by measuring the
conductivity of the 1arget; now you can
reject nails bottle caps even aluminium
forl and ring pull tabs! Fuli ground effect
exclusion over normal or high per-
meability soils

The head is thermally and capacitively shielde i.

4 modes: deepseeking VLF plus 3 TR discriminating ranges ShadOW
Push butten “memory'’ tuning. Performance equals TR /1 B
commercial detectors cosiing £200! As described in ETL.

Compiate kit now only £79.70 inc. VAT & postl!

Individual perts: 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)£1.12_ Altinc. VAT & post! (Other
parts also available separately)

Shadow TR/1B (illustrated). A true transmit reCeive/induction balance detectar 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.

S TV/VCO. An ad d version of the TR/IB. Use as a sensitive 18 maghine or switch to VCO
moae when the sound changes to a varying pitch, allowing easier use over mineralised ground and
enabling ion of negative, high per y ies. Kit price £29 + VAT (post £1.80.

sterco b for ali 8¢

models £4.90 + VAT (post paid)

Beginners BFO model. A very detailed assembly manual and pre-wound colls make this an ideal first
project Simple high efficiency circuit. Fuli size (not a toy) but weighs only 300gms {10.50zs) with battery’
FREE STETHOSCOPE HEADSET with every order. ALT3 kit. £12 + VAT {post £1.80). Padded high Z
headphones £4.60 4+ VAT (post paid).

Shell Kit. Consists of the (hard 1o find) hardware items. for detectors of your own design. Fully adjustable
shaft with handle, search head mouldings (int. diam. 185mm) with hinge assembly, special clips 10 mount
your own control housing {any box is ble}. Comp y n flic and undrilled. With assembly
instructions £8.25 + VAT (post £1.50). .

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

Order by post o phone (24 hours}. Access & Visa Cards quote number Callers by appointment only please.

Phone (093 22) 44110 anytime!

ET! JUNE 1380

date with the world’s finest o
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 13million 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

To:Heath Electronics (U.K.) Limited, Dept (E.T.8),
Bristol Road, Gloucester, GL.2 8EE.

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

Name

Address

N.B.If youare already onthe Heathkit mailinglist you will
matically receive a copy of the Heathkit catalogue without e
having to use this coupon. When you receive your w

m—--t catalogue you will get details of this free offer.

Saldering
Iranatter atuo
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t was on a Monday
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 SmmH x 55mmW x
91.5mmD and weighs only 44gms.
It incorporates a scientific calcu-
lator with 39 builtsin 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 ‘wot dat?’
every hour of the day{.

The power consumption is
8mW, which gives alife 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
Tempus. .

Metal Locator
(March)

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. 1C4d should be labeiled 1C4a

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 1C4, 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 Biue/BLK
should be Biue/WH.

Radio Control Protector (April)

e made an incorrect state-
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

ere they are again. Errors.
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 besimilarly joinedat piné6.
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.

ET1 JUNE 1980

Sounds Interesting

ow 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-earmned 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.

f you deal with transistors —
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

(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

stitutes. All

ne-;
cessary infor-

only the type number ..

L

Towers’ Reaches New Heights

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.
£y




16 Cherry Lane Telephone:
Bristol BS1 3NG 0272-421196

Oftficial orders welcomed Gvt  Educational Depts etc

~¢ TARGET ELECTRONICS
©

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out

iet ant =SB £3 20 each
I ME?9 i MUSO 050 UA | =R
| ME30 ' MU100 0- 100 UA P&P 35p
ME3T ¢ MUY 0 1MA 10 Plus
I ME32 ¢ MuVU VU ; 10" discount
Dims:- €0 x 47 x 33mm. Require 38mm dia. cut-out
©OMET T2t 0-50UA
| OME? 122 0 10QUA
[ mE3 123 0 500 UA
. MES 124 0.1 MA :
I mes 125 0-5MA i
| MEB 126 0 10MA i
L OME7 727 0-50 MA | 7
MEB | 128 0100 MA i3 peEach
ME9 1129 0 500MA >
METO . T30 0 1 AMP P&P 35p
METOA | T 0 2amp 10 Plus
METOB | 732 0 25Vuhs 10 discount
MET1 733 0. 50v AC
ME12 134 0 300vAC !
. MEY3 135 S i
LOME1d 136 VU |
OMEYS TA0 50-0 H0UA !
' OMEtE T4 100-0 100 UA
MEYF | T4D 500 0 500 UA |
MET/A | T43 0 30vOC

Dims:- 110 x 82 x 35mm. Require 58mm dia. cut-out

o ¥ £1 75 cach
ME18 043 0 30 UA 4 VAT 15

ME'® | 045 0 HOUA PRP 3bp -
MEZO 0410 0-100 UA 10 Plus

ME2T 0420 0 200 uA o
ME2D 0480 0 500 UA

Hiuminating kit for me*2rs ME1 — ME32 only
MESB ko

60p + VAT

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

by SN VD88 e
MEL g U a0 UA + AT 15
ME 3 NS 106 0100 LA P&P 35p
ME 35 NSl G 1 AJA 1) Py
ME 36 MSL L i 10 discount

MICRO COMPUTER

ONLY £295 + VAT

FREE 16k
RAM Board

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
{MK4118). 1K Work space/User RAM
(MK 4118). 8K Microsoft Basic
(MK 3600 ROM). 8K Static RAM!
2708 EPROM

@ Please add 15% VAT @

Large selection of alunumum boxes & Insrument Casés
- Phone in your Access o Barclayeard order Catarogue 29p post paid

QUANTITY PRICES — SAVE — SAVE — [MMEDIATE DELIVERY (inc. 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 rad display brand new in maker's cartons 6
tor £5. 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 caiculator
display 7 segment .025" digits. Neon type with
red bevel socket and date. £1.95 aa, 10 for £17.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8V DC £3.50 ea, 10 for £30.
MULLARD TBABSOO. IC audio amplfier $5p ea,
10 for £8, 100 for £70, 500 for £300.

RCA CA3089. FM IF £1.50, 10 for £12.

RCA CA3090AQ. 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.

2N 3055 BOV version TO3 power 10 for £3.50,
100 for £28, 500 for £125

BU208 TO3 Texas TV power transistors £1.75
oa, 10 for £15, 100 for £120, 1,000 for £1 ea.
MC1310P-SN76115N FM stereo decoder
£1.20 ea, 10 for £1 ea, 100 for B5p e,
MULLARD AD161-AD162 Matched pairs. 1
pair B0p, 10 pairs €8, 100 pairs £50.

Cartons of 800 pairs £250 EX STOCK
RADIATION DETECTORS .Quartz Fibre
Dosimeters. Pan type with clip with lens and scale
Current ist price £25 0-5R in new condition tested
set ready for use anly £5.95.

TV TUNERS by Mullard UHF 38 mcs size
3% x2%X1'%4 £2.50 ea. 10 for £20. 100 for
£175. 500 fOR £750. 1.000 for £1,250.
MULLARD TUNER MODULES with data
LP1171 combfned AM/FM IF strip £3.50. LP
1179 FM front end with AM tuning gang, used
with LP1171 £3.50.1P1171 and 79 pair £5.75,
10 pairs for £50, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable.18-24V 55p em. 10 for
£5. 100 for £35. 1,000 for £300.

MULLARD LP1157 AM tuner modules with
circuit £2.50 e, 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.50, + pre
amp on chassis 3X 2% 1in. 10 for £12.50.
TAA661B (14 pin DIL) IC TV sound and FM
amplifier-detectar by ATES on p. circuit board with
other parts. Complete with data & connections
60p. 10 for £5. 100 for 40p ea. 500 for 35p ea.

MOST PREVICUS LINES IN STOCK

MARRIOTT TAPE HEADS Quarter track

Type Each  Per 10 Per 100
XRPS 18R/Replay £3.00 £25.00 £200.00
XRPS36R/Replay £4.00 £35.00 £250.00
RSPB3Vitrack £2.25 £20.00 £175.00
KES11 Erase £1.25 £11.00 £100.00

MAINS TRANSFORMERS all 200/250V.IN

Type  Current ize Price
12v 100m/a 1%2X1%X1% £0.95
12v 500m/a 1% xX1%x1% £1.35
6-0-6V 300m/a 2X2%x2 £1.50

Per 10 iess 10%. per 100 less 20%
STEREO CASSETTE TAPE HEAD. High guality
replacement for most machines record/reptay
with mounting bracket £2.95.
DYNAMIC MICROPHONE. Low imp. Foster
insert, £1.45, 10 for £141, 100 for £100.
UHF TUNER BY GEC. 38mc/s with slow motion
wning. Size 5% 3% 2in. £3 ea. 10 for £25.
TWO GANG MINIATURE VARICAP TUNER
500pf with tuning kneb, size 3% 12 %X 1%2in
£1.25 em, 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 wan IC stereo audio
chips with circuit & dats £1.95 ea.
RCA CD4029AE 16 pin DIL presettage up down
counter BSp ench, 25 for £15, 100 for £50,
1,000 for £355 {in anti static tubes of 25),
UHV TUNER (preamp) with BF180 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% wlerance type MM 10S British made. 100/
220/470.1k/2.2k/4.7x/47k. All 8t aur price
£1.95 ea. Manufacturers list price £3.80.
Quantities: 12 voll cassette tape motors with
regulator panel £1.95.
Per 10 £1.50 on.
Per 100 £1.25 ea_
WIRE WOUND MINIATURE M.P.C. controis
BRITISH MADE M/2/13 ALL AT 60p sach

Per 1,000 £1.00 ea.

47 ohms. 2.2k Per 10 50p ea.
220 4.7k ‘Per 100 45p aa.
470 10k Per 1000 40p ea.
Tk 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.
TBAB625 ATES voltage regulatars 55p em, 5 volts
100m /amps (TO99) per 10 £4.50 per 100 £38,
16 PIN low protile DIL sockets 12p, 10 for £1,
180 for £8, 1.000 for 6p sa.

THYRISTORS Motorala 2N5061 0.8 amp 60
volt 19p, 10 for 15p ‘ea, 100 for 13p ea, 1:000
for 11p ea. 10.000 for 10p ea.

ULTRASONIC TRANSDUCERS 40KC's

Pair at £2.95. 10 pairs at £2.50 pair

" —
5 404 Edgware Road
Buy it with wccess London W2 England

EXPORT ORDERS add 10% for carriage

All mail to:

Phone 01-723 1008

110

MONITORS

TELEX 262284 TRANSONICS. REE. 1400

MONITORS
MONITORS

Uncased from 3" 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

ET! JUNE 1980
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FM/AM STEREO
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- Stereo Beacon Indicator LED or bulb.
nel into 8ohms (10 watts music). Size Tuner — 2%’ X 15" X 7%"
Tape Sensitivity output typically approx. Poweramp. 2" X 7% x 4%»"
150mv. Input 300mv for rated output. 2pprox.

Disc Sensitivity 100mv (ceramic car- Price £22.00 + £2.50 POSIGQE and
tridge). Packing.

TUNER .

J.V.C. TURNTABLE

J.V.C. Turntable supplied complete
with an Audio Technica AT10 stereo
magnetic cartridge
"% 'S’ shapéd tone arm.

* Belt driven.

* Full size 12" platter.

* Precision callibrated counter balance

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

* Cut-out template supplied.

Size — 12%'' X 15%'' (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’ 3 round with removable wire
mesh. ldeal for bookshelf hi-fi speakers.
Price £3.80 each.

Type ‘B’ 3%"' 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).

Type 'A” Type ‘C' Type 'D"
LOUDSPEAKER

High quality full range 8'* loudspeaker.
10 watts RMS. B0OHM. Rolled surround
with aluminium centre dome.

Price £3.50 each + 75p Postage and
Packing.

STEREO MAGNETIC CARTRIDGE
BARGAIN

Acos MBEX 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 1605 KHz %
Usable FM sensitivity 6.2dBF 2.2V * 300 ochm & 75 ohm Aerial inputs for
FM * Signal strength tuning meter % Stereo beacon indicator * Ferrite
aerial for AM * Mute switch. Size: Height 5", Width 14%2'', Depth 12",
‘S’gr:r front panel. Black body. Modern stacking format. £42.00 + £2.50

DE-SOLDERING PUMP

% Fu“"‘-""*_‘mmuu TR,

S——

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

B.K. ELECTRONICS

37 Whitehouse Meadows
Eastwood, Leigh-on-Sea
Essex, $S9 5TY
* S.A E. for components list etc. * Official orders welcome * All
prices include V.AT.  * Mail order only. % All items packed (where
applicabie) in special energy absorbing PU foam.

s '
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“PLAY CHESS AGAINST YOUR PARTNER.

24 TUNE DOOR CHIMES

DOOR TUNES £17.13 + VAT
Waddington's Videomaster annaunce 3 doorbell that doesn't
go Brringgg, Ding-Dong or Bzzzz. Instead it plays 24
different classical and popular tunes. It will piay: the tune

you select for your maod, the season or the visiiar you are
expecting 1o call. Door tunes is not only great fun and a 4
wonderful ice breaker, but is also very functonally and

beautifully desmned to enhance your home. There is
something for Christmas, something [or your continental

vistors of your relations fram the staes, and even %

something for the Queen. Door tunes is easy to install and
has separate controls for volume, tane and tempo.

PROGRAMMABLE £29.50 + VAT.
COLOUR CARTRIDGE T.V. GAME.

The TV game can be compared to an sudin casserte deck
and is programmed to play @ multitude of different games
m COLOUR, using various plug in cantridges. At long last a
TV game 1s available which will keep pace with improving
1echnology by allowing you to extend your library of games
with the purchase of additiona! cartridges as new games
are developed. Each cartridge contains up to ten different
action games and the first carindge containing tén sports
games s included frez with the console. Other cartridges
are currently available la enable vou 1o play such games as
Grand Prix Motor Racing, Super Wigieout and Stunt Rider.
Further cartridges are to be released fater this year,
including Tank Battle, Hunt the'Sub and Targei. The
console comes complete with two removable oystick
player controls 1o enable you to mave in alf four directions
{upfdown/rightileftl and built into these joystick contrals are
ball serve and target fire buttens. Other features include
several difficuity option switches, automatic on screen
digial scaring and colour coding on sceres and bafls.
Lifelike sounds are transmitted through the TV's speaker,
simulating the actual gams being played

d b 's Vid and

¥
guaranteed for one year.

CHESS COMPUTERS

STAR CHESS — £55.09 + VAT,

using your own TV to display the board and pieces. Star
Chess is a new absarbing game for two players, which will
interest and excite all ages. The unit plugs into the aenal
socket of your TV ser and displays the board and pieces in
full colour for black and white] 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 piayed,
Star Chess is a novel introduction to the classic game af
chess. For the experienced chess plaver, there are whole
new dimenstons of unpredictability and chance added to
the stratzgy of the game. Not only can pieces be 1aken in
conventenal chess type moves, but each piece can aiso
exchange rocket fire with its opponents. The unit comes
complete with a free 18V mains adaptor, full instructions
and twelve months quarantee.

CHESS CHALLENGER ¥ - £85.65 + VAT,

i BLAY CHESS AGAINST THE COMPUTER.

The stylish, campact, portable console can be set to play at
seven different levels of ability from beginner to expen
including “Mate in twg”and “Chess by mail”. The computer
will only make responses which obey internationat chess
ruies. Castling, on pessant, and promoting a pawn are al
included as pan of the computer's programme. I is
posstble 1o enter any given problem frgm magazines ar
newspapers or allernatively establish your own board
position and watch the computer react. The positions of alt
piezes can be verified by using the computor memory recall
button.

Price includes unit with wood grained housing, and
Staunton design chess pieces. Computer plays black or
white and agamst fiself and comes complete with & mains
adaptor and 12 manths guarantee

OTHER CHESS COMPUTERS IN GUR RANGE INCLUCE:

] CHAMPION — 6 LEVELS £47.39 + VAT.
CHESS CHALLENGER — 10 LEVELS — £138.70
+ VAT.

BORIS — MULTI-LEVEL TALKING DISPLAY

£163.04 + VAT,
DRA

CHECKER CHALLENGER 2 LEVELS £43.60 + VAT
4 LEVELS £78.00 + VAT

The draughts computer endbles you 10 sharpen your skills,
improve your game. ang play whenever you want The
computer incorpbrates @ Sophisticated. reliable, decision
making microprocesser as its bram. his high level of
thinking ability enables 11 1o respond with its best counter
moves like a skiled human opponent. Yo can select
offence or defence and change playing difficulty levels at
any time. Positions can be verified by computer memory
recall Machine does not permit diegal moves and can solve
set problems Cumputer rames complete with instructions,
rnams adapator and 1welve months guaraniee.

NON-PROGRAMMABLE TV GAMES

TS COMPUTE

LA :
EXTRA CARTRIDGES:

ROAD RACE — £8.87 + VAT.

Grand Prix motor racing with gear changes, crish noises
SUPER WIPEOUT - £9.17 + VAT,

10 ditterent games of blasting abstacles off the screen.
STUNT RIDER - £12.16 + VAT.

Matorcycle speed trigls, jumping obstacles, leaping various
ows of up 1o 24 huses etc.

6 Geme — COLOURSCORE I — £13.50 + VAT,

10 Game COLOUR SPORTSWDRLD £2250 + VAT.

ELECTROMIC CHESS BOARD TUTOR

£17.17 + VAT

A special bk purchase of these amazing chess ‘ez
machines enables us to offer them at only £19.7%
half recommended retar price. The elecironic chess
a simple battery operated mathine that can ac
anyone 1o play chess and imprave their game rg
championship level. This machine is not only
beginners bul also for established players wenring
better chess. Unit contains the electronic chesst
32 thess meces & B4 page explanalory booklet &
32 progressive programme cards including
cards, 16 theck mate positions, 8 mini
openings. 3 end games, 28 chess probler
games

PLAY DRAUGHTSICHECKERS AGAINST T

FOR FREE BROCHURES — SEND SAE B

For FREE illustrated brochures and reviews on TV and chess ga'

which particular ganes yce

Callers welcome at our shop in Welling - demuonstrations gai'
To order by telephane please quote your rar €
Postage and Parx

AJD DIRECT SUPPLIES LIMITED,Dept. ET6,107 Bei'eg
\ Welling, Kent DA16 300. Tel: 01-303 9145 (Bay! 01-850 8BE2 ¢

)
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COLOURBOARD I1I

THE NEW 50HZ COLOUR VERSION OF OHIO SCIENTIFIC'S SUPER-
BOARD Il11S HERE AND LIKE ATON OF BRICKS DOWN CRASHES THE
PRICE OF STANDARD SUPERBOARD II.

50HZ UK BLACK AND WHITE SUPER

BOARD II

£159.95 + VAT POST FREE
COLOURBOARD Il £205 + 15% VAT

THE UNIQUE SPECIAL
OFFER YOU CAN'T RESIST _
* K dokok kok ok ok ok k

K 1§ bought with superboard or colour %
* board these items are at the reduced *
prices shown first. Also sold separately
¢ aithe bracketed prices, Add 15% VAT
Modulator and power supply kit £5.95
¢ (£9.95). 4K extra ram £19 (£24). ¢
i Case £19 (£24). Cassette recorder

XK £13(£15).

¥k Kk d ok ok ok ok ok kK

PFM200 £51.95, case £2.07, adaptor £4.20, con-
nector kit £13.95. Microvision TV £89, mains adaptor
£6.88. POM35 £34.23. mains adaptor £4.20, case
£2.07. BPM350 £76.70, DM450 £102.17, DM235
£65.56. Accessories for all 3 models:— rechargeable
batteries £7.99, mains adaptor/charger £€4.20, case
£8.90. Enterprise prog calculator £19.95. New sC110
1DMHz oscilloscope £144.,95.

COMPUTER GAMES

Chess chalienger 7 {illustrated) €84. Chess champion 6
£49.95. Checker challenger 2 £46. Star Chess £62.

video enter r £79.895.

Gr ampu

Videocarts £12.60. Phillips G700D Videopak home
computer £138. Video paks £12.95. Atari Videocom-
puter £129. Canridges £14.85 (except chess £43.95
and backgammon £33.95).

SWANLEY ELECTRONICS

Dept. ETI, 32 Goldsel Road, Swanley, Kent BR8 BEZ.

Mail order only. Please add 35p postage. Prices include VAT unless stated. Lists 27p post free Overseas
customers deduct 13% . Official credit orders welcome.

TV GAMES
AY-3-8500 chip
£5.95. Ki1 £4.25.
Stunt cycle AY-3-
8760 chip £13.71,
kit £4.95. 10 game
paddle 2 AY-3-8600
chip £10.25, kit
£10.26, kit £7.03.
Racing car chip AY-3-
8603 £13.63.
Modified shoot kit
£5.28. Coiour
generator kit £9.05.

MAINS TRANSFORMERS
6-0-6¥ 100ms BOp. 1%a £2.60. 9-0-0V 75ma
80p, 1a £2.40, 23 £3.94. 12-0-12v 100ma 99p,
12£2.90. 15.0-15V 1a £13.15.

JC12 and JC20 AMPLIFIERS

integrated circuit audio ampiifier chips with data
and printed circuits. JC12 6 watts £2.08. JC20
10 watts £3.14.

CONTINENTAL SPECIALITIES

PROOUGTS
E£XP300 £6.61. EXP350 £3.65. EXP325 £1.84.
EXP650 £4.14. EXPAB £2.64. LP2 £20.70.

STABILIZED POWER KITS

The first price is for kit without transformer, the
bracketed price includes transformer. TTL,
computer supplies 6V 2A £3.13 (£7.44), 5V 4A
£5.12 (£12.60). 8-way types 3/4%/6/7%/9/
12/15/18V 100ma £1.84 (£2.60), 1A £3.30
{£6.50), 2A €5.60 (£9.84). Varisble voltage
models 2.18V 100ma £2.12 (£2.88), 1-30V TA
£3.30(£6.75), 1-30V 2A €5.60 (£12.10).

PRINTED CIRCUIT MATERIALS

PC etching kits:— economy £2.42, standard
£4.76. 40 'sq ins pcb 45p. 1 1b FeCl £1.50. Etch
resist pens:— economy 50p, dalo 84p. Drill bits
1/32" or Ymm 34p. Etching dish 92p. Laminate
cutter £1.20.

BI-PAK AUDIO MODULES
AL30A £4.08.
PA12 £8.38.
PS12 £1.58.
7538 £2.70.
S450 £25.06.
ALEO £5.06.
FA100 £17.33.
SPMBO £4.74.
BMTBO £6.06.
Stareo 30
£21,57. \
ALBO £7.71.

+

. 100ma £2.67, 6/

COMPONENTS
tN4148 0.09p. 1N4002 2.9p 723 14 kil 33p.
NES55 8 dil 24p. 741 B dil 18p. bc547, be549
4.9p. bc182, bc1B4, bc212. be214. beh4s
5.5p. up3ic. tip32c 36p. tipdic 40p. bd132
27p. plastic equiv bey72 4.5p. fuses 20mm X
Smm cartridge .15, .25, .5, 1, 2, 3, 5Amp
quickblow 1p. resistors 5% %W E12 10R to 10M
tp. 0.8p for 50+ of one value. polyesier
capacitors 180V .015, .068mf 2.6p, . {mi 4.0p,
O1mf 3.0p, .022, .033m¢ 3.3p, .047mi 3.5p,
15,.22,.33, .47mt 4.9p. palysiyrene capacitors
E12 63V 10 10 1000pf 3p, 1n2 ta 10n 4p.
ceramic capacitors 50V E6 22pf 10 47n 2p.
electrolytic capacitors 50V .5, 1, 2mt 5p, 25V 5,
10mt 5p, 18V 22, 33mf 5p, 47, 68mf 3.5p,
100mf 6p, 330, 470mi 9p, 1000mf 11p. zerers
400mw E24 2V7 10 33V 7p. preset pots sub-
miniature 0.3W horiz on vert 100 to 4M7 7p.
potentiometers AW 4K7 to 2M2 {og or Tin single
27p, dual 71p. %' red LEDS 8.7p. ic sockets 8 dil
8.7p, 14 il 10.1p, 16 kil 12p.

BATTERY ELIMINATORS
3-way types with i
switched output i
and 4 way multi &
jack:— 3/4%/6V

7% /9V 300ma
£2.34. 100ma
radio types with
press-studconnec-
tors 8V £3.57, 6V
£3.57, 4V
£3.57, 9+9V
£4.79, 6+6V
£4.79, 42+ 4%V
£4.79. cassetie recorder mains unit 7%V 100ma
with 5 pin din plug €3.57. Fully stabilized type
3/6 /7% /9V 400ma £5.97. Car convertors 12V
dc input, output 8V 300ma £1.19, output 72V
300ma £1.19, output 3/4%/6/7%/8/12V
800ma £2.66.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors
4%V £1.49, BV £1.49, 9V £1.48, 4% +4%V
£1.92, 6+ 6V £1.92, 9+9V £1.92_cassette type
7YV 100ma whth din plug £1.49. heavy duty
13.way types4¥2/6/7/8%/11/13/14/17/
21/25/28/34742V 1A £5.52. 2A £8.80. car
convertor input 12V dec, output 6 /7%2/9V 1A
stabilized £1.35.

S-DEGCS AND T-DECS
S-Dec £3.79. T-Dec £4.59. u-DecA £4.69.
U-DecB £7.16. 16 dil adaptor £2.31.
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ETIPRINTS are made from our original
artwork ensuring a neat and accurate
hoard. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers
1445171 and 1445172),

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.

PARTS LIST

Shown below is the listing for Earlier sheets are availabie,

the last year's ETIPRINTS.

035 Oven Leakage Detector
Pinball Wizard

036A 3 x Display Board
Relay Activator
Points Controller

Data Distributor
(double sided)

Train Speed
Controller
Track Cleaner &
Electronic Pot
{double sided)

Power Switch
Selector
(doubie sided)

.Encoder
{double sided)

Decoder (top side)

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

Hum Filter
‘Dice
Logic Probe

Function
Generator

Buffer
Moving Coil Preamp
Process Controller

Hum Filter
Logic Probe

Long Period Timer
Rain Alarm

Touch Switch
Flash Trigger
Pseudo Random

Dec 79

ring Tim Salmon for details.

049A ETI80 — VCO
and VCLFO

0408 ETI 80 — PSU
Tuning Fork
Filter
Coin Toss

041A ET! Audiophile
ET! VCA
Signal Trace
ETI HC
Electromyogram
0418 VCM .
Heater Controfler

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 |R60 Preamps,
Receiver, PSU,

Decoder ‘Noise Gen

(bottom side) Servo Tester

Function Generator ) VU~PPM

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 ET| Magazine) to

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

INCP & P
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‘selectable). Kit supplied with 3K RAM, 3K ROM,

8K ON BOARD MEMORY!
5K RAM. 3K ROM or 4K RAM, 4K ROM (link

System expandable tor up to 32K memory.

2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code.

GRAPHICS!

64 character graphics option — includes
transistor symbols! Only £18.20 extra!
MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY

low error rate tape interface.

NEW FACTORY
upP!
PRIGES DOWN!

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

TTTIITITIIIIT]
(M l:l:ﬁtl:u

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.

Cabinet size 19.0"' X 15.7° X 3.3"". Television not included in price £ 2 25 + VAI

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

The kit for this outstandingly practical design byéJohn Adams published in a series of articles in Wireless World really is complete!

included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre- -glass double sided, plated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of 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.

2 MlCROPROCESSORS

280 the powerful CPU with 158 instruction, 1nc|ud|ng
all 78 of the BOBO, controls the MM57109 number
cruncher. Functions include +, —, °, /, squares,
roots, IogsggxponentnaA§ trig functions, inverses etc.

Range 107 10 9 x 197" 10 B figures plus 2 exponent
digits.
EFFICIENT OPERATION

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

RESIDENT BASIC

with extended mathematical capability. Only
2K memory uséd but more powerful than'
smost 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

KIT ALSO AVAILABLE AS SEPARATE PACKS
For those custemers who with te spraad tieir parchase or baild 2 puumlul tystem m II( iz nvelleh
separate packs og. PCA (167 X 12.5%) £43.20. Paic of Seyboards £34.80. Fi PAOMS
Toreidal Iransfermer and pwlrsuuly compranats £17.60.
P. [

beautitully finizhed) if sxhance sy oth 0

SUPERBOARD for which it ity modified. Other packs Hiled is eur

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 transtormer) enables up to
3 8K RAM or BK 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 doupie sided plated through hole
P.C.B. B.7"' x 3.0"" set of all componénts
including all brackets, fixing parts and ribbon
cable with socket to connect to expansion piug

8K Static Fibre, glass double sided plated through hole

RAM board PCB.5.6"x48" ... . ... .. £12.50
Set of componen(s including IC sockets, plug
and socket but excluding RAMs . £11.20
21141 RAM (16 required) . . . . £5.00
Complete set of board, componems 16 RAMS

................ . £83.50
8K F!bre glass double sided plated through hote

HOMboa[d PCB.56"x48" .. ... . . . £1
Setof components including IC sockets. piug
and socket but excluding ROMs £10.70
2708 ROM (8 required) . . £8.00
Complete set of board, components. B ROMs

........... £78.50

New Factory on same Indusmal Em
Address and Teleph d

UK Carriage FREE

POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM- (0264) 64455
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MDTORS. 1.5¢ Modet motors 22P, Sub. min.
“Big nch” 115V DC 3 rpm motor 32p. 12VDC5
poie mode! mutor 37p.Raplacement 8 track
12V OC motors 55p. Geared mains molors,

Cassalte mstors. 5-8V DC ex. squip. T0p. 9V
0C Cassette molors 95p. 6V Casselle mators.
new slandard jap. typs £1.25

2% rpm. 75p. 115V AC 4 rpm molor 95p.,

RECORDING TAPE. Low noise mylar,
suppiied wnboxed: 7” 1200° £1.00. 7" 1800°
£1.45, 10 3600" £5.00. BLANK CASS-

" ETTES. C60 10 lor £2.75. C90 10 lor £3.85.

10W COST '2” TAPE SPLICER £1.95

SPECIAL OFFER DEC TYPE BREAD-
BOARDS. Micro DEC “A” with 2 16 pin DIL
carriers £3.95. Micro DEC "B with 2
integral 16 pin DIL carrlers £3.95. Both
breadbsards approximalely hall originat
selling price.

BUZZERS. Minialure solid slate type,
3% 17 % 150m, 70db a1 3 teel. 15ma drain,
operales 415V OC 75p each. LDUD 12 voit
buzzer S0 30mm 63p. GPO typs adjustable’

metal rotary type, high pitched wall, £8.50.

buzzer 6-12 volts 27p. 12v DC SIAEN, al

SPECIAL OFFER SEMICOMDUCTORS.
245062 SCRs 18p. BX504 opto 1solalor 25p.
CA3130 95p. TBaBO0 50p. TDA[15) 25¢. 741
22p. 723 35p. NESSS 24p. AD161/2 T0g parr.
2N3055 38p. IN4005 1D for 35p. BOZ38 28j.
B0436 28p. 7415 35p. ZN414 759.TIL305
apha aymeric display £2.50. MAN3A 3mm
LED displays 45p. Min. LDRs 30p. LEDS 0.2*
CLEAR 15p. GREEN 12p. RED 10p. itrareé
clear LED 30p. MPUT3] PUTs, 40V. 200ma,
375mW 15p. 243773 £1.70. Texas R1038
(T03) Power trans. 50p. TAG4443 SCA 45p.

TOOLS. SOLDER Sucker. good suclion.
teflon wozzie. £4.99. Side cutiers 5 £1.45,
Phiars 5* £1.45. NEON DRIVER 8 LONG
580 MIYAMA 16 pin IC test clip £1.85. 5
PIECE precision screwdriver sets, in-
dividual bandies. €1.05. JUMPER TEST
LEAD SETS 10 pairs of teads wilk insutated
crocs each sad 30p. CRIMPING TOOL. a
combination type for crimping rad. bive and
yellow kermiastioas aiso fucorporates a wire
sripper B gauges| and wire cutisr, insulated
handies. oaly £2.30.

COPPER LAMINATED PRINTED
CIRCUIT BOARD. Fibraglass Single Sided
Hpe (apprex. 2o thick| 150x95mm 40p.
200x90mm 55p. 250x 145mm 65p. Doubls-
ddad Fibreglass tmm thick. 180x135mm
450, PAXOLIN BASED TYPE: (2mm thick).
180x135mm 40p. 280x200mm 50p.

NEW ARRIVALS. Glass ramd swilch,
changeover contacts. 24" long 38p each.
Mercury swilches, glass ancapsulaled
514" long leads 35p each. Mulliway in Jine
pugs and sockets 3.way 35p. G-way 45p.
12-way 55p (price per pair] new AMP ype.
BPD ielephone hamdsels £1.95. TDALIST
valtage regulalors 25p each. MAGNETS %"
fong, '3 thick, with fixing holg. 10 for 40p.

NEW STOGK ITEM — We are now slockizg
Expo minl hand-held drills. these are a
precision British-made tool. ideal for P.C.
board drilling. model makers eic. They
operate on 12V DC. Drill kil suppld W
plaslic hinged -case. wilh drlll 21
accessories, drhls. zanders, reamers,
butters, etc. amplete kil only £14.25, Drilt
onfy £7.25. Drill sland o suil vertical driil
press E12.95 [postage &5p).

MICROPHONES. Min. Tie pin, Oni. uses
deaf 3id battery (supplied) £4.95, Low cost
condensar ECM105 Omni. 600chms, on/olf
switch standard Jack plug E2.95. EM507
Condeaser. uni. 600chms. 30-18kHz. highly
mlished metal body, £7.95. BYNAMIC stick
microphose dual imp.. 600chms or 20k,

« T0-15kHz, atiractive hlack metal body, £7.75.

EMS506 Condenser, cardiod. uni. ED0ohms or
50k, heavy chromed copper case. £12.95.

OYNAMIC P.A. Mike. mabile radio etc..-

tumb swilch 50k imp. £3.75. CASSETTE

replacemeni microphone wilk 2.5/3.5 plugs
£1.35. IMSERT crysiai replacement’

35 10mm 40p. GRUNDIG Edeciret inserts,
with built in FET preamp 3-6¥ 0C. £1.00.

TAPE HEADS. Meno casseite, £1.75.
Stereo cassalw £3.90. Standard 8 track
slereo £1.95. BSH MM 1330 % track S0m
BSR SAPOG % track £2.10. TDJQ dual head
assembly 2 heads both Y2 track R/P with built
in erase £1.25.

DISPLAYS. 0.5" LED. Com. calh. green 98p.
4 digit LED clock displays with message
centrs. 0.6, com. calh. with data £3.25.

TRANSFORMERS. All 240V DC primary
(poslage per transtormer is shawn in
brackets atier price). MINIATURE RANGE
§0-6v 100ma. 9-0-9Y 75ma. 12-D-12V 50ma
alf 79p each (150). t2v 200ma 75p {15p). 0-6
(-5 280ma £1.20 {20p} BV 500ma £1.10
{22p) 12V 26 £2.35 [45p] 12¥ 44 £2.85 [45p)
15-0-15¥ 1A £2.25 (45g). 30-0-30V IA £2.85
(54p), 20-0-20V 2A £3.65 [54p). 0-12-15.-20-
30V.2A £4.75 (54p) 20V 2.54 £2.35 (54p).

TRIAGC XENON PULSE TRANS-
FORMERS. 11 (6P0 style) 32p. 11pius 1 sub
nin. pch mounling 65p.

| KRTID1 M/Meter, 1.000

apv. IKV AC/DC Voits,
150ma DC current, Resist-
ance (-2 5k. 0-100K, £4.35.

NSANGS 8% digit n tisplays com.
cath. with data £1.45.

RANK ARENA sterso cartridge pream-
plitier modules. suitable for magnetic
cartridges. wew, supplied with comnmciion
detarls. £1.95.

SWITCHES. Sub, min. Toggles. SPST
BX5xTmm, 42p. DPOT (87 7) 559,
OPOT Centre off {12 11 x Smm) 77p.

PUSH SWITCHES (16 6mm), red top.
push in make 15p each. push on break
version biack vinyl 17p each.

SLIDE SWITCHES all DPOT 15X 8 12mm
13p. 16 11 %9mm 13p. 22 13X 8am 13p,
2% 13%8 cenlre off 14p. Muilipole shider
double achea (12 lags) 28 X9 x | Imm 25p,

ROTARY SWITCHES {wafer] 3PAW. 4P3W,
2PGW and 1PIZW all 35 each,

FINNED HEATSINKS. Supplied undrilled
4mm tick 27mm high, 75X 124mm 50p.
150 124mm 95p. Smaller version 2.7mm
thick. 75x 108mm 48p. TRANSISTOR
SOCKETS TOS or T018 9p each. T03 type
15p sach.

PROJECT BOXES. Sturdy ABS black
pastic hoxes with brass inserts and lid
75356 % 35mm G5p 957 x35mm 75p
H5x9%37mm B7p.

VERO HANO HELD BOX. While ABS 24mn
X 3.7 in tagered, with screws 68p each.

VERQ PDTTING PLASTIC Boxes with lid
and screws 70X 50 % 20mm. white or black.
43p each.

NHS5 M/METER. 2.000
opyv. 1KV AC/DC Volits.
100ma DC., Resislance 0-
10K, 0-1 MEG. £5 50

ALUMINIUM PROJECT BOXES. 18
S.W.G. wilh fitted Ud and screws. ABI
3x2x1 52p. ABZ 4x3x 1.5in 62p. AB3
4x3x2in b6p. AB4 6x4x2i0 74p. ABS
6x4x3in ®p. ABH 8x6x2in £1.05. ABY
8x6x3in £1.25.

CLIFF CLICKTEST. 13 amp mains connec-
tor. Igeal for workshop, etc.. pravides rapid
ad safe mains conneclion, tough moulded
cast and lid with neon indicator and. juse
5,15

LOW COST PANEL METERS. Size
§2x52x33mm, 50 microamp £4.25. 100
microamp £4.10, IMA £3.95. Vii mater €4.65,
0-300V AC (50x47x33mm) £4.25, Ferranii
3.5” square 0-600V AC metar £2.95.

16 pin D.1.1. SWITCHES only 42p each.

RIBBON CABLE Bway single core minia-
ture 22p per metre.

NICADS. M size 1.2 volts 500ma £1.10 |

each or 4 for £3.75.

ANTEX SCLOERING IRONS. All 240V AC.

Model C 15 watts £.95. Model CX 17 watts

£3.95p. Model X25 25 watis £3.95p. ST3

EDIBDEIIINE IRON STAND, suils ail Antex irons,
1.65

SPECIAL DFFER DEMAGNETIZER.
Gurved probe type. suitable for reel to reei or
cassefie machines, operatas on 240V AC only
£1.95,

YN360D M/METER.
20,000 opv., IKY AC/DC
Voits, 250ma DC.. 4 resist-
ance ranges to 20 Meg..
also has buill-in trausistor
tester with lsakage and
ain ranges £12.50,

MURATA TRANSDUCERS. REC/SENOER. .
MA4OH. 40KHZ £3.50 pair.

POWER SUPPLIES. Switched type plugs
1Mo 3 13 amy socket has 3-4. 56. 7.5 and 9
wits 0 ¢ ost al either 100 or 400ma
switchable £3.45. HCZ44R stabllised power
supply 3-6-7.5-9V OC 3t 400ma. has polgrity
reversing and on off switch and is fully
regulated 1o give exact vollage from no load
o maximum.current £5.50,

TMK500 M/METER.
30.000 opv. 1KY AC/DC
Volts. B.C. current lo 12'
amps.. Resistance 1o 60
meg in 4 ranges. aso has
built-in buzzer for cesn-
tnuity lesting, £20.95

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

_Spppe— =

WEST HYDE CASES FOR E.T.l. PROJECTS
Soil Probe (July 1979) Order Code BOC 410
Bench Amplifier (August 1979) Order Code WEC 801
Audiophije Pre-Amp (October 1979) 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
Paints Controller (December 1979) Order Code BOC 680
Moving Coil Pre-Amp (January 1980) Order CL2 ADJ

Piease ask for our free 80-page catalogue and price fist
Ve

WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL: 0296 20441
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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-controiled autostop action. These were
manufactured by JVC/VICTOR of Japan to specification
of TANDBERG OF NORWAY. This mechanism alone

'ELECTRO-TECH COMPONENTS LTD.

JVC-VICTOR HIGH FIDELITY STEREO
CASSETTE TRANSPORT MECHANISM

would normally cost over £60
FEATURES:

"'Sen-Alloy’’ {SA type) R/P head.
Solenoid-driven autostop circuit
Automatic head cleaning device.

Air damped "'soft’" cassette eject.
Miniature microswitches for switching

regulator built in.
Three-digit tape position counter.

L I b 2 b O 2

“"Pause.”’
PCB connectors and cables attached.

* %

cation spindle.

Close-tolerance, high-quality, top loading transport.

Pre-aligned heads and calibrated motor speed

Six-function keyboard controls ''Record,”
“"Rewind,”” “"Forward,”” ''Play,”’ ""Stop/Eject,”’

High-mass balanced flywheel with permanent lubri-

* - Full specifications for motor, heads and switches

available on request

£14.95 VAT inc.

plue £1.00 PAP

* 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 1C’'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 orniginal LINSLEY HOOD
CASSETTE DECK design, published in May 1976 Subse-
quent articles by Mr. Linsley-Hood have confirmed that the
design far axceeded his original expectations. so much so
thiat he published a number of improvements, moditications,
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
B1RF RF Probe to 100 MHZ . £32.00
807-150C Temperature Probe (C) . £55.00

801-600 Clamp-on AC Currrent Probe £55.00

HEREITIS ..

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 size — weighing only 370
gms.

Full overload protection — will
withstand 6kv spikes.

Rugged construction — virtually
indestructable

Meets tough military speds. —

" 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

Carrage ard Insurance £3
Soft carrying
case £7 extra

OFF THE SHELF :
DELIVERY ON THESE ®

FLUKE

8010A AND 8012A
BENCH MODEL D.M.M.s

The 8010A is a general purpose, bench / portable digital
multimeter with more functions and features than even
offered for such a low price. Its companion, the 8012A,
has identical characteristics except that it has two
additional low.resistance ranges, 282 and 209 to replace
the 8010A’s 10 ampere current range

Even more sophisticated
the Fluke 8020A

Identical in most respects 10 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

The 8010A and 801 2A feature:

10 voltage ranges from 200mv-1000v dc, 200mv-75v
ac. 3 conductance ranges from 2mS-200nS.

6 resistance ranges from 200Q-20mQ—the 8012A has
two additional resistance ranges 28 and 200. 10
currentranges from 200uA-2A AC/DC—the 80 10A has
two additional current ranges 10A AC and 10A DC.

8010A £159 8012A £199
Carriage and Insurance £3
The 8010A is also available with two rechargeable
Nicad size C batteries installed in option —O1la +

current: O to 50 ua, 5 ma, 50

ma. 12.amp

Resistance: 0 to 6K, 6 meg, 60

meg.

Decibels: —20 to +56 db.

Short test. Interna! buzzer.

Size: 160x 110 x 55 mm
£20.50 P&P 75p

FERRIC OXIDE
CASSETTES

Excellent quality (ltalian) C120s
only. price per 6 {min. guantity) £5
incl. VAT, P&P 75p any quantity.

This offer only applies while stocks-

Monday-Saturday.
We carry a very large
selection of electronic

components and
electro-mechanical items

last Special quotations on guantities

We are open $a.m.-6 pm.

plate has %'’ ID
bearing concentric
with main section
and 18-tooth cog
wheel. Extremely
powerful transmis-
sion 24v D.C. 240
m/a.

ELECTRO-TECH COMPONENTS

12

allowing for any de-
sired arc of travel
idea! for insirument
and model switch-
ing. Size 275" dia
overall 2's'' deep
plus 1% x %'’ dia.
psindle

LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

modei only) £179.00
MULTHESTER PLEASE ADD BENDIX MAGNETIC ROTARY
3900010 PV ju CHROME DIOXIDE 15% VAT TO CLUTCH STUD

A study and reli- ALL ORDERS 4 SWITGH

able instrument. CASSETTES Superb example of

Has internal [ Limited quantity only. Excellent  electro-mechanics.  Dozens of uses PLESSEY 20-way 2

buzzer. AC volts: 0 | quality little known brand {italian) | EXCEPT WHERE ITEMS Main body in twe  in Home. Farm bank. Singte poie

to 2.5, 10, 25, | Satisfaction guaranteed. C80s ..., MARKED . sections, coil section  Workshops & Lab | Contacts 1 amp

100, 250, 500, | only. Price per six (minimum VAT INCLUDED fixed with %" - 240v. AC DC.

1000. quantity) £6 inc. VAT, P&P 75p CALLERS sleeve, drive section 0057 res. Make be- .
DC volts: 0 to 0.25, 1, 2.5, any quantity. rotating on outer fore break. Stop In-
10, 25, 100, 250, 1000. DC WELCOME ‘perimeter Uniting finiteiy adjustable

£3.25

P&P 50p
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PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

Selected range of popular components

Fuli range o’ nE printed circuit boards
normally ex-stock same day despatch at
competitive piices

P.C Boards to individuat designs

Resist-coated epoxy glass laminate for the

di.y. man with full processing instructions {(no’
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing matenais for p ¢ boards

Send 15p for catalogue.

RAMAR GONSTRUCTOR
SERVICES
MASONE ROAD
STRATFORD-ON-AVON
WARWICKS, Tal, 4879

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power ceill) replacement at reguiar
intervals. This kit provides the
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case openar, full instructions and
battery identification chart. We
then supply replacement batteries

— you fit them Begin now. Send

£7.50 for complete kitand get into

Ea @ =z ; fast-growing business. Prompt
I \ despatch. .

WATCH BATTERY REPLACEMENT CO. (ETI3)
11 Percy Avenue, Ashford, Middx., TW15 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,

s GOURSE'S mermsmeee

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

f V.REOGRAT aves csniascors

XX Tr

W T GVETEN S
Videograph II links to the aeral socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc
New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete Luxury cabinet and
Kit only £29'95 controls. £14.95

READY-BUILT UNIT £58.95 + £1.50 P&P
VVILL AN/ Bower House. Biliencay Road

Herongate. Brentwood

STUART {oorge Sem

-~ (l |
SYSTEMS Ltd Telephone. Brentwood (0277) 810244

If it’s a case of making your project
look good, then use one of ours.
Simply senda S. A E. tor

Details and prices.

TRADE ENQUIRIES
INVITED.

TN
H.M.ELECTRONICS

271a/275a Fulwood Road.
Broomhill
Sheffield S10 3BD

.. HOGIC MONITOR

5 ’ ‘&”‘ @ Clips on to any ¥ or 16 pin

3 i TTL IC to show all logic
states simulaneously

@ Fully butfered: each nput
equvalent to 1 low-power
Schottky load

@ Uses circuit power supply
or a separate 5V O-3A PSU

9 Bright 16 LED display

@®Only £24-50 including p&tp

Jd. E. SINCLARE &Co
138A Sloare Street
London SW1IX SAY

'£5 OSCILLOSCOPE. Standard junk box

components plus approx. ancther £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)
741631.

S projects from day one of
ETI, ‘phone your order.

!

SPECIAL OFFER—Single
sided Pax PCB mat, four off,
A% x 6%2"", 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek 01-891 1923

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN
BRANDED QUARTZ
ALARM CLOCKS

ORIENT/PRESIDENT KIENZLE/ PRESIDENT
JAPANESE GERMAN ..

)

Q)]
Returned to Service Department within guarantee
period .
(T} Recommended price when perfect £12.95. To

facilitate repair 5 offered for £9.75 inclusive of
VAT

{2) Recommended price when pévfecl £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

A SUPERB QUALITY STEREO POWER
AMPLIFIER OFFER! Protected output of
60w (RMS-8Q2) Stereo via din socks. Case
inc., controls vol., select, etc , Power Smooth-
ing, 12/3bv wkyg. 0.03% Thd, 22 trans, 1
amp drivers — 90.w plastic outputs. Tested
—- Boxed — data £11.95. Queries s.a.e
please. Kiifco Electronics, 1 Regent Road,
lIkley, W._Yorks LS29 QEA,

120

SPEED — VERSATILITY — ECONOMY

Designed originally tor logic wiring applicat:c=s. ‘s ncw
accepted and used extensively throughout industry
and research. ROADRUNNER [s used by hobbrisis. s

i i s and eng. 5, 10 carn Sot »
*P.C.B. REPAIRS "ANALOGUE BREADBOARDING PLE
LOGIC WIRING *"COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.

EURO INTROKIT £15.73, PROJECT INTEOX:™ £8.80. "ENCic
WITH LOADED BOBBIN £2.44. WIRE DIS =
GLUE FIX 20/pkt 6" LONG £2.80. ADHESIVE

3 PLANE (36x16 PIN DILS) £4.50. DOUBLE EL
CAPACITY OF 84x16 PIN DILS £7.25. PRCZ.E
DENSITY S-SIDED 20x14 PIN DILS £2.65. 3.
4/pkt £2.12 GREEN 4/pkt £2.12 FINK & ¢«:
£2.12. 1 OF EACH COL. £2.20. TINNED
£2.12. RECOMMENDED SOLDERING 12
HOBBYIST £4.80.

Please add 40p for p&p + 15°%. VAT 1o 2l orders_

FOR FURTHER INFORMATION
ON ROADRUNNER PRODUCTS
SEND LARGE S.A.E. TO:—

T.J. BRINE ASSOCIATES,
56B, HIGH STREET, HASLEMERE,
SURREY.
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=SITUATIONS VACANT=-

UNIVERSITY OF SUSSEX

VACANGIES 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 BN1 9QT.

———FOR SALE ——

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
omplete with screws and
instructions. Produced in
strong, black ABS plastic.

ONLY £17.50
3 + 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-parformance instrument, built
and fully tested, complete with reprints of
constructional articles. Hardly used. £200.
Telephone Cambridge 211310.

STOP PRESS Superboard Compatible!
TRS 80 _

UK101

GOLOUR
YOUR
NASCOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1 & 2
Genuine bit-addressable “pixet"’"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 stc of yourb & 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
LIMITED PERIOD AT £ 4 5 Plus VAT
VVILLIARN/] Dower House. Bilericay Roaa, o5

B Herongate, Brentwood,
STUART Essex CM13 38D
SYSTEMS Ltd

Telephone. Brentwood 10277} 810244

ETI JUNE 1980

COLOUR MODULATOR
"£9.95 FORALL TV GRAPHICS!

Red, n, Blue nputs (can be mixed).

Ruaiyavii T e Availahle now: Nascom Colour Kit '
E14.95+VAT Modulater . £45.00 plus VAT, 4 Graphics Sofware
WILLIAM STUART SYSTEMS
Dower House, Billenicay Foad, Herongate, Brentwood, Essex
CM133SD Tel: (0277)810244 - ]
Barclaycard / Access welcome K

POWERTRAN TRANSCENDENT DPX
available, professionally assembled, com-
plete with swell pedal and handbook. Save

hoursof construction. £400. House purchase -

forces sale. Oxford, P.O. Box 105, E.T.l., 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,
Iliford, Essex. No callers please.

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 7uF/ 10V Tub Tantalum.
50 X 0.1uF/ 100V Radial Polyester.
80 % 0.01uF/400V Axial Polyester.
10 X 16uF/45Q Tag End Lytics.
30 X 47uF/ 10V Bead Tantalum,
40 % 0.1uF/250V Radial Polyester.
20 X 1uF/160V Axial Polyester
7.X 32uF/450V Tag End Lytics.
20 X 100 pf Feed Thro' Small Screw in Type.

RESISTORS BARGAIN PACKS

Ya W 5% metal oxide, best quality British manufacture,
200 assorted. Only £1 + 20p postage.

Scott, 37 Regent Street, Rowhedge, Essex

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), 119 Oxford
Street, London W1R 1PA.

VHF TRANSMITTER. Up to “%-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, Proiotype construction
Analogue or Digital, Single Circuits or Com
jplete Instruments/Systems. Write A, J
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
‘5636 ’

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 oa.
21141k 450smallns ............. £3.75 ea.
2708 UVprom 650 smalins . ........ £5.00 ea.
. FP&P 20p
€.0.D. 60p extra 5

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 STOP CLOCK and parallel BCD output,
receives Rugby tme signals, 1000Km range, ABSO-

LUTE TIME | P - . £48.80
60KHZ RUGBY RECEIVER, as in MSF Clock, serial
data output, built-in antenna . ., .. . £13.70
V.L.F.2 EXPLORE 10-150KHz. Receiver . £10.70

Fach 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”

@ 50HzSUPER BOARDS
. BRITISH MODEL
. rrom £159.95 . var
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 contro!, 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 B97 4RU.

GG

+P/P £3.45
£114.99 &ooire A
BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

- e o e a e e e o o

Tel: 01-8911923 f2i.e
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TEC Diploma in
Musical Instrument
Studies ..ciiisig in crectronics)

1

A full-time 2-year course is offered in those aspects of electronics re-
Jated 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 projéct 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:
= Senior Administrative Officer
| London College of Furniture
41-47 Commercial Road
London E1 1LA

CLASSIFIED INFORMATION

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: —
23 pence per word (minimum 25 words}
Box number on application {Personal ads only)

GDURSES

ELECTRONN

Ascessace

AP

®eqe® 'ooc‘ ‘oo'
The Department of Electronic and Commumcatlons 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 éighties 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
Communications
Engineering, Polytechnic of
North London, Holloway
Road, London N7 8DB.

Tel. 01-607 2789, ext. 2161

The Polytechnic
of North London.
#

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).

——— ---‘
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( OMEUKI UKI1O1

Simple Soldering due to clear and concise
instructions compiled by
Dr. A.A. Berk, BSc. PhD.

8MHz Super Quality Modulators £4.90°
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00
Super Multi-railP.S.U. +5 —5 +12v £29.50
ETI Breakout Game — Chipand PCB  £9.90

S100 Expansion Motherboard for
Nascom |

Anadex Printer Paper — 2000 sheets £25.00
Floppy Disks 5%" Hard & Soft Sectored £3.50
£3.50
£63.00
£110.00

£11.99
£39.00

Floppy Disk Library Case 5%

Eprom Boards )
8K Stati¢ Ram Boards — S100
Cartridges for Grandstand

George Risk Ascii Keyboard

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 & 2 etc.

Keyboard Cases _
Electric Pencil for TRS80

"only £295 + var

Expand your TRS80 by

TRS80
EXPANSION
INTERFACE

Ay L O73 ¥

32K Memory on board.‘gl'

Centronics parallel port.
Disk controller card. Real
‘time clock. Requires Level
il Basic. Interface for 2
icassette decks. complete
with ower supply.

EUROPE’S FASTEST SELLING
ONE BOARD COMPUTER

* 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 £189 + vaT
NO EXTRAS NEEDED

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 + var

X

Specially designed case for Compukit in orange/black.

With room for accessaries caso + VAT

| |Lesoé Assembler/Editor for Compukit £14-90 /7 ||

£39.00 |

£22.50

The Compukit UK101 comes in kit form with all the parts necessary to be up and workmg supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your flngsrups Should you
wish to work in the machine code of the 6502 then-just press the M key and the machine will be ready to execute yqur
cgmmands 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, ideal to teach your children amhmenc and is also grsat
fun to use.

Because of the enormous volume of users of this klt we are able to offer a new ndueod price of £198 + VAT

NASCOM-2 MICRO-
COMPUTER

Your choice of freebies with
every Nascom 2 purchased from us

either FREE POWER SUPPLY L
OR FREE GRAPHICS ROM
OR FREE VERO CASE TO

TAKE NASCOM 2

Microprocessors 780A. 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 sohd state
keyboard especially built for Nascom. Uses standard
Nascom, monitor controlled, decoding

T.V. The Iv peak to peak video signal can drive a moritor
directly and is atso fed to the on-board modulator to drive
the domestic T V

1.0. On-board UART (in1.6402) which provndes senal

{ handling for the on-board cassette interface or the

RS232/20mA teletype interface. *

‘The cassette interface 1s Kansas City standard at either 300
or 1200 baud. This 1s 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 .

swwtchab\e between any of the opticns —

i.e. it 1s possible to house input on the cassette and output
on the printer.

PIO There is also a totally uncommitted Parailel /0
(MK3881 giving 16, programmable, /O lines. These are
addressable as 2 x 8 bit ports with complete handshake
controls.

Documaentation Full construction article is provided for-

those who buy a kit and an extensive software manual 1s pro
vided 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.
With free 16K RAM board

TRS80 |
LEVEL 2 16K

Fully eonverted to UK T.V. Standard. Comes corppiete 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 i
Model with numeric key pad £389 + VAT
4K Level | — machine only.£251 + VAT

NEW REDUCED
PRICES
8K £449

16K £549 | ' qu——
32K £649 >

for2k’ 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.
Extra cassette deck €66 Full range of software available

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79
only £69 + var

® Ideal for home, personal and busmess computer sys.¢ms
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com-
puter systems ®  Solid-state circuitry for a stable & 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%.

seadd VAT to all prices — Delivery at cost, i|I 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 nymber.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01 -441 2922 (Sales) 01-449 6596

OPEN - 10 am - 7 pm — Monday to Saturday

“Europes Largest Discount
Personal Computer Store”™

Close to New Barnet BR-Station — Moorgate Line.
* NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933, “{Part-of the-Gompshop Ltg. GI Groug)

.

.COMPUTER
COMPONENTS




- STEPINTO A NEW WORLD

~ WHENYOU DISCOVER ﬂ’lﬂDLIII |
[ : For beginhers br professionals the Maplin catalogue will help you

' find just about everythmg you need for your project.

= Over 5,000 of the most useful components — from resistors to
microprocessors — clearly described and illustrated. ”

| Send the coupoh— for your copy A >
and STEPUPTO -~ -~~~ = =

MAPLINSERVICE <~~~ """

Post this coupon now for your copy .
of our 1979-80 catalo'gué price 70p _ i

Please send e a copy ofyggn 280 page .
~ catalogue. | enclo¥e 705 {plas 46p p&;a) p

ELECTRON!C SUPPLIES LTD
All mail to:-

. P:0. Box 3, Rayleigh, Essex SS6 8LR -

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex. (Closed on Monday)
Telephone: Southend (0702) 554000.
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34p 750 220p | LM747 70p TL170 50p 91122 300p TMSE01ING  400p 14pn 11p 20pin 22p 28 pin 32p
75¢p 120p 132p M748 35p UAA170 200p 2114 400p 16pn 12p 22 pin  25p 40pn 40p
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90p 75322 300p MAN3640 175p UON6118 320p MC14411 1100p Y S
:ssg: 75324 MAN2G40  200p  UDNGIB4  320p MCT4412 1100 4116 (200 ns) £36/8 .
500p 75367  300p BREADBOAROS PROTOBOARD (R) SOLDERLESS BREAD- 16 KEY KEYPAD £4.00 COMPUTER KITS
325p 75363 400p EXP350 3.6" x 2.1" £3.15 BOARDS (Reed Switches) MEMORY MAPPEQ VDU INTERFACE KiT
90p 75365 (Upto 3 x 14 pin ICs) Socket Strips/ Bus Strips/Binding Posts mounted UHF Modulators £3.75 £45.00
90p 75451 * EXP650 3.6" x 2,4 £3.60 onswrdy base plate, Reed Switches (12VA)  £0.25  SERIAL I/F VDU INTERFACE KIT £56.00
%0p 75491/2 ‘| (Upto | x 40 pin IC) PB6 6114 DIL ICs £9.20  LOGIC FROBE £18.00  ELF il MICROCOMPUTER KIT £79.95
80p 8726 EXP300 6" x 2.1" £5.75 FB100 10x 14 DIL ICs ) £11.80  MULTIMETERS ELE Il WIRED AND TESTED £89.95
°0p 8178 (Uto 6 x 14 pin ICs) PB102 12x 14 DIL ICs -~ £22.95 SUPERTESTERGBOR £33.00  GIANT MONITOR BOARD KIT FOR ELF I £35.00
955 8795 EXPEO0 6 x 2.4 £6.30 PB103 24 x 14 DIL ICs £34.45  MICROTEST B0R £17.00 4K STATIC RAM BOARD FORELFII  £69.44
95p 8Y97  200p (Upto 1 x 40 pin DCs) PB104 32x 14 DIl iCs £45.95  TMK500 £22.00 ° ASCIl KEYBOARD KIT £50.58
1& 211 ggfﬁ; 1. IC TEST CLIPS {The above boards are suttable for all DIL iCs.) Pocket muitimeter £4.75  (Please add 75p p&p o all above 1tems)
150p 810597 .
1000p ‘811598 40p 14 pin £2.60 24 pore £4.90 We carry a large stock of 74 and 74LS TTLs, CMOS, Linears, Memories, etc, and can normaliy offer
160p 32812 a 16 pin £2.75 40 pin £7.90 ex-stock detiveries. We weicome inquiries for volume quantities both from local and overseas buyers.

VAT RATE: Please add VAT at Please add'30p p&p & VAT
15% on total order value TECHNOMAT'C LTD'
i Government, Colleges, etc. Orders accepted 17 BURNLEY ROAD, LONDON NW10
© MGAIETE 30 S¥0 (2 munutes Uolhs Hill tube station) (ampie street parking)
CALLERS WELCOME Saturday 10 30 4 30 Tel: 01-452 1500 Telex: 922800
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Access and Barclaycard accepted
Please send SAE for list
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TEST EQmPclIVEl&T'g! ?EE?’E:?” : ELEOTR ALUE

SUPPLIERS OF COMPONENTS THAT COUNT

Telephone your order with Access and Barclaycards
or send cheque with order.

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES—(UK P/P £2.50 e2.) x TRIO SCOPES NOW AVAILABLE

HAMEG

HM 307-3 10MH; single beam with Ccmponent Tester ... 170.00 FREQUENCY

HM 312.8 20MHz dual trace .. . 3 ... 28750 COUNTERS

HM 2124 20MHz sweep delay duai trace .. ..... ... . 402.50 | OPTO 7010 9 digit, 60OMHz
Super 10 10MHz duai trace . . 239.00 Portable. 0.1HZ Resolution

SINCLAIR 10MHz Miniscope. P/S 4.00

PROBES x1 /x

Nlcads 7. 95 Case 8.80 with NiCADS . 139.95
..... 152.5¢0 MAX 50 50MHz 6 dgit
.50, x100 16.95. pocketcounter . .. 61.
MAX 100 100MHz 8 digit
portable counter 8.75

DIGITAL MULTIMETERS | Maxssossomic sggi

pocket counter

DM235 Sinclair portable 3Y: digit LED ... 5650 500 MHZ Prescaler for .
PDM35 Sinclair Pocket 3% digit LED ... ... ..... .... 36,50 | maxB0ormax 100 . 40.00

198, x10 10.50, x

DM 350 Sinclair 3% digit 78.50 PFM200 Sinclair 200MHz U . I

DMA50 Sinclair 4%, dig (¢ “ith 10amp range 107.96 | Pocket Counter 8 dign 54.50 SEMI-CONDUCTOR | MICRO COMPUTERS
(30Kv Probes 15.95. P/S 4.00. DM Nicads 7.95. Cases 8.80) OPTIONAL P/S 4.00. Con- . CAP. ND

M1200 Bonch Portable 3% digit LED. Resalution 14A/0. 1mv/ nector Pock. PEM200_£0.65 APACITORS Al

0.0tohm . ....... . . 67.50 Z g1

LMM 100 {ascar 3%: digit 2A LCD Bench 0.1% . .. ... ... . B6.85 Panel Mounting ... 56.80 FERRITES ANCILLARIES

LM2001 Lascar 3% digrt 2ALCD Hand 0.1% . ........., 51.70 ©€7216RP. 150MHz version

LM200 Lascar 3V digit 2A LCD Economy0 5% . .. ... 43.40 | -0 .- 68.25

“RaDom
ISKRA

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC . POTENTIOMETERS SOLDER TOOLS

Multi-Range Instruments featuring AC/ DC volts, DC current. Resistance Ranges (TM3 AC volts only). some RESISTORS
wih AC current, etc.+ . = -
Tae s 120 R e e —¥iEe » OP TO-ELECTRONICS SWITEH CA[‘\LUGUE 10
M3B Al ~

C Micro voltmeter 3MHz >4 Megohm {iarge scale} .. 166.75
TM:M AC Micro voltmeter 3MHz >4 Megohm . .. 149.50
360TR 100k/ voitx 23 Range {plus transistor checker). Large scale ..., 34895
7080 20k /volt 26 Range. Large scale . ...... Age . 26.95 _ -
7081 50k/volt 36 Range Multi-meter, range doubler ... ... ... .. .. 19.95
it 2o : 70 Range Mulimerer | ro o Lol OUR MINI-SELECTION POINTS THE WAY!
NH56 20k /volt 22 Range Popular Multi- meter .. . .... .. ..... 10.85
LT10% 1k/volt 12 Range Pocket Multi-meter . . . . 595 i EXAMPLE ONE — SOLDERING IRONS
YN360TR 20k/volt 19 Range Multi-meter plus transistor check . . . .. . .. 13.95 3
AT205 50k /volt 21 Range Muttimoter . ... ... S 28l [ £la06met  ATEXDOR o et
ATI 2k/ voit 12.Range Multi-meter Deluxe ... .............. . 7.98 i y
TMKS00 20/ volt 23 Range Multi-meter. with case 2295 Antex C £4.83 net 500 gm reel solder £6.61 net
AT1020 20/volt 19 Range Multi-meter with transistor (ester Deluxe . . 18.9§ Tw _
AT2050 50k /volt 18 Range Deluxe Plus wransistar checker . ...." .. 28.50 EXAMP_LE 0 — PRINTED CIRCUIT MATER'ALS
AT210 100K/ volt* 21 Rafge Mulii-meter Deluxe ... .0....... ..... . 29.95 Eﬁgééfé’& 13580 mm SSE1Ss Etch zzs(st:en £1.14
AVO 8 dal f 4 t tests load: tock - . readboards
s and a large range of replaceman Osé;aNlénF;AcTOR | ;/GI?SS 5/5%17.%6 D/S g%.é; ,Eimboard 12£9.23
§ ositive resis CC d urobreadboard £6.56 net
GENERAL EQUIPMENT TG152 Saien 34z 300 5 Rangos Ferric Chioride 500 g £3.45  T-DeC £5.18
. . TG152D .. ........... ... 92,00
SE250 Signal Injector .. ...... .. ... a.95 TG152Dm faith meter) * 11385 EXAMPLE THREE - SWITCHES
By oiansi Tacon AR/RF sywcasindl . 49,88 76200 Series RC Dscillators Sine/ Square output. Chrome 10ggle 13A time switch adaptors
DRS10 36 Voius Resis Bon 395 [§ JHz vz 12fanges <2k 20 - Sid. SPDT 65p DPOT8%  Smiths TSTO0 £14.43 net
RP124.0/24v 0/1 amp P/S Stabikised  42.00 TG2000m (with meter) 12950 Min. SPDT 66p DPDT 92p Wavechange_ Lorlin, 1P12W, 2PEW,
RP324 3ampversion .. .. ... ... .. 54.00 - 200Dmp (moter & fi woly .. 155.25 3PAW, 4P3W p each
RP230N 0/30v 0/ 1 amp. #/S Twin T82000malmererifineicontrol :
e P Y5705 4001 Digital Pulse Generator 0.5Hz-5MHz . EXAMPLE FOUR — CAPACITORS BY SIEMENS
; 00 W Tl LA 105.00
TR1000 Transistor checker In/out circuit 11.95 2001 Function G tor-Sine /S 7 Polvelt.r 7.5mm PCM
MODE3 Signal injector ] 8.65 Trangle /T e S s 00 15,22, 3.3, 4.7uF, 10,15, 22, 33, 42uF Bp each, .14 12p, .154 16p, .22y 18p,
©3022 Transistor/ Diode Checker . . 19.95 N $G2030 (RF) 6 bands 250KHz-300MHz  48.95 33u 21p .47 27p, Gﬂu 34p, 10mmPCM 14 37p.
313(‘)5}38'33":8‘9' 0/(; iiopm 0/150/ T2l 6052 PAL VHE /UNF Golour Bar Generator . E/"C""'V"c'/""' wF, y /
volts 0/300 amp . . 32.95 250.00 1/40 24p, 1/100 15, 2225 24p, 2.2/63 15p, 4.7/16 24p, 4.7/40 15p, 1025
SWR40/9 SWR & FS Meter . .. . 10.50 51 (Audi .22 Mz 15p, 10/40 18p, 22/{5 18p, 22/4 1Bp 22/63 19p, 47/10 18 47/25 18 . 47.40
sWRtoSWRMew 10098 “607,3 (Audio) 5'"‘? ,1_9_”_’ 2 °’_‘f f‘?”_a_’e s 16p; 47/63 20p, up 10 1000/1 6Y 36p, then 1000/35V 49p 10 47/16 85p. ©
X att Audio Bll e&er !
"800V Magohmetor 500 Megahms K5 1700 ARF:DO {RF-Audio) 18Hz-200MHz Also full supporting ranges of other ceramic, plastic and efectrolytic caps.
2%, Amp Variabie transformer ., ... 21.95 PROTO BOARD IN STOCK EXAMPLE FIVE — POTENTIOMETERS BY RADIOHM
KITS PR 69.20, PR 100 11.80. k
DRILLS AND DRILLKITS SEPARATES EXP300 5.95, EXP600 Single gang lin or log 34p {Twin types stereo matched:
§.'u-°£&'82.?‘1“'§‘" ;/I.“ max. o 6.50, EXP350 3.45, EXP650 3.95 Iﬂwm galndg Ilr'[ or lolg g3p Slider knobs 10p each.
with collets . 5 . 6. ono slider tin or lo 3 Presets fin, horiz. rt ¢ 1
MEDIUM DRILL with 3 collets . . . . . . 9.90 LTZ;‘;::'EC PROBES “"DOM""'T‘JRS Twin slider lin ortogg 1355 resetsin. horiz. or ve O
SMALL DRILL with 20 drilis/toofs .. . 13.95 conomy Probe 10MHz . ... .. 8.95
MEDIUM DRILL with 20 drilis/toals . 16.95 LM1 Monitor circuit powered .. ... . . 33.00 EXAMPLE SI1X — RESISTORS
MAINS Eliminators . . . .. 995 LP1 Probe 10MHz . ... 35.50 1.3, 4W 2.3p 1W 6
VARIABLE Speed . ... ...... 13.95 LP21.5MHz ... ... .. 20.50 Witewound from 21p
12 volt """ Heovy Duty Orill ... 12,50 16 Pin IC test clip ... .1.95 R
MAINS DRILL with ool set . ... ... 19.95
PIEZO HORN AND AS FOR SEM! CONDUCTORS . ..
TV SOUND TWEETERS " 1N914 6p 40673 99p  MU4B1 £1.70 TiPitA 69p
High quality TV sound from your Hi-Fi. Up to 100 watts each. No x-over 1“2?2; gp ﬁg;‘;g ggp MJ491 £1.88 T Pilc 7;P
Simply plug into aenal socket of your FM reqd. Only < ... 4.95each (s 28 M12955 97p' EiRdzA 89p
Flared Horns T 6.60 1N5402 19p  AD136 £4. MJE2956 £1.13 TiPaz 74p
tuner 6.50 (UK P&P 50p) Midrange Flared Horns 250 2N1599  £1.01 AD149 £1.01  MJE3055 £1.00 T1P2855 69p
As reviewed by ‘Popular Hi-FI', July ‘79 . o 2N2369A 23p AD181 40p MPSA12 42, T1P3055 69
{UK Post Fros) ! p 5 P
- 2N3055 81p AD182 52p MPSA63 T1843 40p
NEW BULK PURCHASE 2N3702-11  11p ~ AF127 43p 14p W02 35p
BE6 10+ 10 watt 2N4443 £1.78  AL102 £1.84  0A3S0 8p 2Tx107.9 14p
Tunar/Ampittier. 2N4444 £2.28 BA379 290  0A91 8p 2T x300 14p
MW/LW/SW/Slarse FN. Supplied 2N4gg1 ‘98 BB102 ;gp 0A202 16p B2Tx500 16p
i teasio g mhiot g o £rE C meims
T YTy 40381 49p  C108D1 52p 728000  £1.20 of what we
IN STOCK NOW 40362 49p E1110 . 92p  TIP3IA 52p carry
Lﬂrge ranedelg' 40636 £1.69 E1210 97p T1P32A 52p :
SO::bﬁ;sazr;ms'sls' INFORMATION - To show everything we supply would take about seven pages of closely
equipment, packed type in this journal — the range is enormous including not only opto devices and very
micraphones, mixers, advanced sophisticated items, but all the everyday things you need as well down to nuts and
™11 TMKS500 secusity systems, washers! (T'S ALL IN CATALOGUE 10 — OUR 120 PAGE CATALOGUE FREE FOR THE
CALL IN AND SEE ot ommen o ASKING.
equipment. See
FOR YOURSELF catalogue PRICES AND V.A.T. — All prices quoted here include V.AT. for U.K, orders. Ovarseas
T buyers deduct 13% when ordering
PRICES CORRECT AT 8, POSTAGE - For orders up ta £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
UK) value excesds £29. Quantity discount prices on mast components,
7V2p :
301 EDGWARE RD., LONDON W2 1BN DDR;‘SSE’D ENVELOPE ELECTROVALUE LTD. pept. 55 St. Judes Road, Englefisld Green, Egham,
01-724 3564. OPEN 9-6 MON-SAT ADD . a‘/c:(;;/;}ow Surrey TW20 OHB. Phone Egham 33603 Telex 264475,
S , .
FORYOUR Northern Branch (Personal Shoppers only) 680 Burnage Lane, Burnage, Manchester M19
ALSO AT 248 TOTTENHAM COURT ROAD, W.1 B . TNA. 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.

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

T his unusual project is designed to distribute an audio

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-
foriner, 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

ET! JUNE 1980

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 1C1 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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HOW IT WORKS

PROJECT: Mains Music

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 buift-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 4VS via the R2—R3 divider
network. Q1 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 1C1 via R8—C6—R9. IC1 is a phase
locked loop and is used to demodulate the 200 kHz FM carrier
signal. This 1C 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 I1C1. 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 1C3 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 1C2, 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 1C3.

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

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

receiver and adjust T2 core for maximum signal. Next,

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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Fig.3. Component overlay for the transmitter board.
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Fig.4. Component overlay of the receiver.
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.PROJECT:Mains music

1 Aupiop

TRANSMITTER R4 3k3
Resistors All 4W, 5% RS 1k0
R1 470R R6 560R
R2 2k2 R7 390R
R3,4,7 4k7 R8 3k9
RS 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 Potentiometers
RV1 4k7-min horiz preset RV1 10k min horiz preset
RV2 10k log RV2 220k
Capacitors Capacitors
C1 1000u 25V PCB electrolytic C1 1000u 25V electrolytic
C2 10n 1000V disc ceramic Cc2 10n 250V AC ceramic
C3 1n0 polyester C3 1n0 polystyrene
C4 330n polycarbonate C4 2u2 tantalum
CS5 10n polyester C5 150n polycarbonate
C6,9 10u 16V tantalum C6 2n2 ceramic
C7 1n0 ceramic Cc7 10n polyester
C8: 220p polystyrene Cc8 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
1C2 LM566CN C15 220n polycarbonate
D1,2 1N4001 ci6 100u 25V electrolytic
D3 1N4148 c17 470u electrolytic
Q1 BFY50
Q2 BC109 Semiconductors
LED 1 0.2” red LED IC1 LM565CN
1C2 LM78L12CZ
Miscellaneous 1C3 LM380N
T1 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 LED1 any LED
Resistors All W, 5%
R1 1k8 Miscellaneous
R2 1k2 12-0-12 transformer 6VA, 12V 100 mA bulb, T2 is Denco IFT
R3 820R 14, 8 ohm Ioudspeaker
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EXPERIMENTOR BREADBOARDS
0 soldering modular breadboards, simply plug
zomponents in‘and out of letter number identified
~ickel-silver contact holes. Start smatl and simpty
s~ap lock boards logmher to build a breadboard of

ary size
£ EXP Breadboards have two bus bars as an integral
part of the board, if you need mare than 2 buses
simply snap on 4 more bus bars with the aid of an EXP
48

EXP 325 £1.60 The ideal breadboard

for 1 chip circuits. Accepts 8, 14, 16 and
up 1022 pin iCs. Has 130 contact points
including two 10 point bus-bars

EXP 350 £3.15 Specially designed
for working with up t0 40 pin ICs
perfectfor 3 & 14 piniCs

Has 270 contact pomnts including
two 20 point bus bars

EXP 300 £5.75 The
most widely bought
bread-board in the UK
With 550 contact

points, two 40 pomnt

bus bars, the EXP 300 will accept any size IC and up
t0 6> 14 pin DIPS Use this breadboard with
adventures in microelectromces.

EXP 600 £6.30 Mos:
MICROPROCESSOR  *
projects in magazires
and educational books
are built on the EXP 600, *

EXP 650 £3.60 Has -6 centre
spacing so is pertect for

MICROPROCESSOR applications

EXP 4B £2.30 four

more bus bars in
“snap on’ unit

The above prices are exclusive ot P&P and 15% VAT

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,

Barclaycard number and your
order will be in the postimmediately

CONTINENTAL SPECIALTIES CORPORATION

CSC (UK) LTD.

Dept SEE2 Shire Hill industrial Estate Units 1 and 2

Saffron Walden, Essex CB113AQ
Tel. Saffron Walden (0799) 21682. Telex 817477

ETI JUNE 1980

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 adjcining
circuitry.

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.

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 BRI, plug it n to the letter
numbered holes on the EXPERIMENTOR
BREADBQARD, do the same with the other

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT £9.20

components, connect to battery and ANYBODY can & o
build a perfect working project . "
Vp gl Proto- ioa;d no 100

dRTHIER

8
@@@w@@;

ol 0] LT, o U
—VE
YOU WILL NEED

e.g. LED Bar Graph (a previous project)
components EXP300 or EXP350

D1to D15 — Silicon Dicges

R1 to R6 Resistors

LED 1 to LED 6 Light emitting diodes

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy

For the full detailed instructions, including G D R Ll R o 3

“Electronics by Numbers circurt diagrams, simply PROTO-BOARD 100 KIT £11.80

=== ==TSEASYWITHC.S.C™= == == == == == 1
. TORECEIVE YOUR FREE COPY OF PROJECTS 4.5and 6.

J Just clip the coupon For immediate action |

Give us your name and full postal address {in block The C.S.C. 24 hour, 5 day a week service.

capitals). Enclose cheque, postal order or credit card Telephone 0799 21682 and give us your Access,
number and expiry date, indicating in the appropriate American Express or Barclaycard number and your
box{es) the breadboard(s) you require. order will be in the post immediatley
l EXPERIMENTUR] L tC CAPACITY FUNIT PRICE INC | Quy I
8READBOARDS| “ONTALT 1 Sbin e [Bap g e vaT| e | NAMEL
I EXP 325 130 — £2.70 ADDRESS ... l
EXP 350 270 3 f 4.48
l EXP 300 550 b £776 I B I
EXP 600 k]
e with 1 I
EXP 650 a0 e puer £ 5.00 | -1 lenciose cheque/P.O.forf.. .......
Dirs St Debit my Barclaycard, Access,
Bas Bur American Express cardNo. ... .. ..
Expag | 0y KR 380 - Expiy date
Ty - s - = if you rmissed project No's 1, 2 ang 3
; Project 1. Two-Transistor Radio. Pro-
PROTO BUARDS . - 2 ject 2: Fish'n'Clicks. Project 3: Led Bar
PBé 530 ] 3 _f1.73 [ 1 Graph tick box
PB100 760 ] 10 | £1az2 i For Free catalogue tick box

C.S.C{UKILTD. Dept 9EE2 Shire Hill Industrial Estate Units 1 and 2 Saffron Walden, Essex CB11 3AQ
Tel: Saffron Walden {0799) 21682. Teiex: 817477 J
—-----------------
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4 DEF 5, PO BOX 6 AR R
U H DP A 13 A ) AR M
D920 o 3 850
HA 1]; M DR )
AC126 £0.21 | 8C148 £0.08 |-BC549 £0.12 { BU105 £1.84 | ZTX108  £0.12 | Voits No Pri i . )
AS13% o | BC1aS 08| Rcoeo  £0'16 | BU10/02 €224 | ZTX109 €012 | 10 THYEOOMa/i0v  £0.07 A YEY cates oino] [Size)  (Colouy Price
AC128 £0.18 | BC157 £0.12 | BC556 £0.16 | BU204 €1.61 | ZTX300  €0.14 | 20 THYB0Oma/20v  £0.18 | 100 THY7A/100 £0.58 5oL 123 fED Eo' 2
ACI28K £0.30 | BC138  £0.12 | BCB57  £0.15.| BU205  €1.61 | ZTX500 €015 | 30THY60Oma/30v €023 | 200 THY7A7200  £€0.65 jeog  pizs  [CREEN o
AC132 £0.23 | BC159 £0.12 | BC558 €0.14 | BU208/0D2 2N1B13  £0.23 | SOTHYBOOma/50v  £0.25 | 400 THY7A/400 £0.71 1503 123 EE“‘OW £0'1g
AC13a  €0.23 | BC167  £0.1a | BC559  £0.16 £258 | 2N1711  £0.23 | 100 THY600ma/100v £0.29 | 50O THY7A/600 £0.89 joodd 2 ED G
ACi37 €023 | BC168  £014 | BD115  £0.58 | MJE2955 €108 | INBBS €052 | 200 THYEOOma/200v €044 | B0OTHYIA/B00  £008'|  1egs 3 SREEN Eote
AC141  £0.25 | 8169  €0.10 | BD116  £0.92 | MJE3055 £€0.69 | 2N1B90  £0.52 | 400 THYBOOma/400v £0.51 - 1506 2 YELLOW £0:16
AC141K  £0.35 | BC169C €012 | BD121  £0.75 | MJE314D £0.60 | 2N1893  £0.35 ] o 1508 2 CLEAR €012
AC142  £023 | BC170  £0.10 | BD124  £0.81 [ MPF102  £0.40 | 2N2147  £0.86 | voisNo Price | | SOTIVIOA/50  Ep88 A o 111G
AC176  £0.21 | BC171 £0.10 | BD131  €0.40 | MPF104 £0.40 | 2N2148  £0.81 | 50 THY1A/50 Rl it ees feoiee SUPER ‘Hi’Brite’ Type
AC176K  £0.30 | BC172 €010 | BD132  £0.40 | MPF105 £0.40 | 2N2182  £0.44 | 100THY1A/100 £0.32 | 200 THYIOA/200  £0.71 1621 125 RED £,
AC178  £0.29 | 8C173 €010 | BD133  £0.46 | MPSADS  £0.23 [ 2N2183  £0.44 | 200 THY1A/200 £0.37 | 200 TY10A7400  £0.80 1522 2 JBED ! £0 11
AC179 £0.20 | BC177 £0.18 | BO135 £0.44 | MPSAGE £0.23 | 2N2194 £0.44 | 400 THY1A/400 £0.24 | 600 Mvionr800 €1.13 1614 ORP 12 Light dependent resistor ~ £0.70
ACIBO  £0.23 | BC178  £0.18 | BO136  £0.40 | MPSAS5  £0.23 [ 2N2217  £0.25 | 600 THY1A/600 £0.52 | S00THYI0A/800  £1.40 20 0CE7Z 1 Photoiransisior £0.40
ACYBOK  £0.32 | BC179  £0.18 | BD137  £0.40 |MpSase  £0.23 | 2N227B  £0.25 | 800 THY1A/800 €0.67 ’ p
AC181  £0.23 | BC180  £0.29 | BD138  £0.41 |0C22 £1.73 | 2N221BA £0.23 . e oo
AC1B1K  £0.32 | BC181 £0.10 | 0138  £0.41 | 0C23 £1.73 | 2N2219  €0.23 | vols Pri 1 ; ;
AC187  £0.21 | BC182L  £0.10 | BD140  £€0.41 | QC24 £1)55 | 2N2219A £0.28 | 50 THY3A/50 0.32 | 109 %122;?80 23-22 1282225 ?.EEE N 2!?32 23'43
AC187K £0.32 § BC183 £0.10 | 8D155 £0.92 |t 0C25 £1.15 | 2N2804 £0.21 100 THY3A/ 100 £0.35 [ 00 THY18A /200 50'71 .
AC188  €0.21 | BC1B3L  £0.10 | BD175  £0.69 | QC26 £1.15 | 2N2804A £0.24 | 200 THY3A /400 €0.37 | 400 THYIBAZ400  £0.88 NISPI 7
ACTBEK ég.:;g B(C:um co.1g BD176  £0.89 | OC28 £0.02 zwggos £0.21 | 100 THY3A/400 £0.48.|| BoOTUYIBAZE00  1£1:03
AD1 69 | BC207  £0.13 | BD177  £0.78 {0C29 £1.09 | 2N2905A £0.23 | 600 THY3A/600 £0.58 : e
A tobelocaon 03| BDi7  fa78 |Ocse  £1.03| 2N2906 €019 | sooTHYIA/B00  £0.75 | D00 THYIBA/EO0 €158 OL703" o7 segmant DIRNIGH! (0.3 Do commmor
anode single digit 0/NO 1523  £0.80
AD143  £€0.86 | BC209  £0.14 | 8D179  £0.86 | OC36 £1.03 | 2N2906A £0.21 Vol i DL707 RED. 7 *hei
IN2D07 £0.2 R ts No. Price D. 7 ssgment D.P. teft {0.3'" height) common
AD140  £0.69 [ BC212  £0.10 | 80203  £0.92 | oc70 £0.28 3 | volts No Price | 50 THY30A de single d o
. ) 2N2907A £0.25 /50v £1.36 anade single digit /NO 1510 E£0.92
AD161  €0.40 | BC212L  £0.10 | BD204  £0.82 | OC71 £0.17 50 THY5A/50 £0.41 ; ;
.17 | Sn392 100 THY30A/100v  £1.64 DL727 RED. 7 segment D.P. right (0.5 heigh
AD162  £0.40 | BC213  £0.10 | 8DY20  €0.92 {TiC44  £0.33 6G £0.11 | 100 THY5A/100 £0.61 | 200 THY30A/200v - £1.87 anode. Two-digr-retiector U S R
AD161 BC213L  £0.10 | BF457 £0.43 | TIC45 £0.a0 | 2N2926Y  £0.09 | 500 THY5A/200 £0.57 | 400 THY30A/400v ':2'06 ) 9 0/NO 1524 £1.95
162MP  £0.81 [ BC214  £0.10 | BF458  £0.43 | Tip29a  £0.46 | 2N23260 £0.09 | 400 THY5A/400 £0.65 | 500 THY30A/600v  £4.03 DL727 RED. 7 segment D.P. right (0.5 heigh
AF124 £0.35 | BC214L  £0.10 | 8F459 £€0.44 | Tip2g go.4g | 2N2926R  £0.09 | g0Q THYSA/BOD £0.79 . common anode Todigit hight pipe (= theigll
AF125 £0.35 | BC227 £0.18 | BF594 €0.35 | Tip2ac © £0.51 | 2N2926B  £0.09 | 500 THY5A/800 £0.93 O S No 1521 £2.53
P LSO e i ‘ 01787 860 1 wgmers o 8 S )
2 ¥ 2 £0.17 | 8FR39 €0.28 | 1P 5 N i it light pips
AF139 €0.40 | BC251A  £0.18 | BFR40 £0.29 Tlpggﬁ 28';‘? 2N3055  £0.46 U i R . L "%“}32?"1511 1
AF186 £0.58 | BC301 £0.32 | BRR79  £0.32 | T;p31a  £0.46 | 2N3614  £1.15 [, L MA 142
AF233  €0.44 |BC302 €033 | BFRBO  £0.32 |TIP318  £0.48 | 2NIBIS  £1.21 10Amp DPTC DLATOR
ALI02  £1.38 |BC303 €032 | BFX29  £0.25 |TIPAIC  fo.51 | 2N3616  £1.21 | 18920 B0v £0.07 | |i510/50/50 £0°23
AL103  £136 |8C304  £0.44 | BFX30 €035 |TIP32A 0.6 | ZN364G  £0.10 | 18921 100v £0.08 | 1S10/100100v  £0.24
AU104 £1.61 | BC327 £0.18 | BFXBA £0.25 | TIP328 £0.48 2IN3702 £0.09 15922 150v £0.09 1$107200 200v £0.26 Isolation Breakdown — Voltage 1500 — continuous two
AUTT0  £161 | BC328  £017 | Fx85  £0.28 |TiPaac  go.s1 | 2N3703  £0.09 | 15973200y £010 [TlISN0s400400,  |E040 Gurtent 100mA
. . g 2N3704 15924 300v £0.11 1510/600 BOOv £0.48 CIL74 Single-channel 6 pin DIP standard type —
AU113  £1.61 | BC337 £0.17 | BFX86 £0.29 [TIPATA  £0.51 3704 £0.08 o P vp
BCIO7A  £0.08 | BC338 €017 | BFX87  £0.25 |TIP41B  £0.52| 2N3705  £0.08 | 1Amw 1S10/800800v  £0.58 cpticalyjcoupledlpaigwithiinfresredilED[emiticr ang
BC107B £0.10 | BC440 £0.35 | BFX88 £0.25 | TiP4IC £0.55 2N3706 £0.09 IN40O1 50v £0.05 (S10/1000 1000v  £0.68 NPN silicon photo wansistor O/NO 1497  £0.57
BC107C £0.12 | BCas1 £0.35 | BFY50 £0.20 | TiP42A £0.51 2N3707 £0.09 IN4QD2 100v £0.05 11041200 1200v  £0.79 CiLD74. Muiti-channel B pin DIP two isolated channels
BCIOBA £0.10 | BCA60  €0.44 | BFYS1  £0.20 |TIP42s  £o.53 | 2N3708  £0.08 | IN4003 200v £0.07 O OIS 98) AE1315
BC108B £0.11 | BCag1 £0.44 | BFY52 €0.20 | TIPa2C £0.55 2IN3709 £0.08 IN1004 400v £0.08 30 Amp CHLQ74. Multi-channel 16 pin DIP four isolated chan-
BCI0BC  €0.12 | BCA77  £0.23 | P19 £€0.44 |Tip2055 £0.69 | 2N3710  £0.08 | INACOS BOOv £0.09. 8| 1530/50]505 £0.64 zos O.LNOCLA99—2£2.53
BCI0SA  £0.08 | BCA7S  £0.23 | BIP20  £0.44 |Tisa3  £0.25 | 2N3711 £0.08 | INAOOE 8OOV £OMOWL 153071000007 0779 “SECOND GRAD p
BC109B  £0.10 | BCA79  £0.23 | BIP1G TS30  €0.21 | 2N3819 €021 | INJ0O7 1000y £611 | 1S30/200200v  £1.06 ) PA
BC109C  £0.12 | BC547 €012 | 20MP  £0.92 | UT46 €0.23 | 2N3820  £0.40 | 1.5 Amp 1530/400 400v  £143 p
BC147  £0.08 | BC548  £0.12 | BRY39 €051 |ZTX107  €0.12 OIS0 £ 0 | IS30/600600v  £2.02 [ecck cijfi0fstandard sizssjncicaoUmpEREialin
i . 18020 100v £0.11 1S30/800 8OOV £2.23 partorm to their rigid specification but which are ideal
A n 1S021 200v £0.12 1S30/1000 1000v ~ £2.65 for amateurs whao do not reguire the full spec
:2853 gggv €014 | IS30/12001200v £3.31 0/NO 1507 £1.04
,~ 5 500V £0.16
Type Price | Type Price | Type Price | T bori . 15027 8OOy £0.18 | 60 Amp '
7400 €010 | 7427  £0.28 | 7473 £€0.28 | 1oui0  €6.41 . E:’;"; 15028 1000v £0.23 | 1570150 50v £0.86
7401 £013 | 7428 £0.30 | 7474  £0.29 -4 b |1S031 1200v €0.28 | 1570/100100v  £0.96 s
7402 €013 | 7430 forrs | st oias 74111 £0.67 | 74166  £0.90 3 Amp 1570200 200v £138 | 1611 BpinDIL £0.09) 1615 28 pin DiL £0.26
7403 o3 | yaso  E0d3 | 7475 £0.33 | 74118 €092 | 74174 £0.76 | iNsdCO5O0v £016 | 1970/400 400  £2.01 | 1612 14 pin DIl £0.11} 1723 40 pin DIL £0.24
7404 €013 | 7433 Soiae e £o2e | 74119 £1.36 | 74175  £0.7% IN5401 100v £0.17 15707600 600v £2.58 1613 16 pin DIL £0.12| 1618 TO18 transistor £0.13
Taor  E03 | 7433 oss | 7480 051 | ja1zr £028 | 74176 €087 | insaop 200, 08 | e 80  gogy 11720 18pinDIL £0.18 | 1617 TO3 transisior £0.37
Tdop o8 | 137 go2s | 7431 £0.98 | 74122 g04s | 74177 £0.67 | insaneacov 5018 | 1o70re000 j000v  £3.48 | 1721 20pinDIL £0.20 | 16117 TOS5 transistar £0.13
7407 £028 | ja40  toad | J4c2  EDJB {74123 £0.46 | 74180 £1.73 "l |N5405 600V £02a - 1722 22 pin DIL £0.22 | 1724 14 pin DIL Wire wrap
7808 Eooe | Jai0  £014 | 7483 €067 | 74135  e0.60 | 74181  €0.67 | insao7 BOOv £0.25 1614 24 pinDIL £0.24 | . gold plated Camb.on £0.25
7408 €005 | 7442 fods | 7485  £0.78 | Jai4b  coma | 7elos  cogr [ N0W0B1000 €034
7410 £0.13 | 7443 £0.81 | 7486 €0.25 | 74150 ive 74 . o 0
741y foae | M3 foBv | rase 028 ! £078 | 74190  £0.78 A R DIA
7412 €017 | 7445 075 | 7450  £0.37 | Jaies  coss | 74152  £o.49 R .
7414 fosh | 7445 f069 ) 7401 £0.74 | 7415i  E0.94 | 74183 foay | 2emoTOS case 10Tamgy : L
- 7 £0.55 | 7492 £0.40 i ¥ volts No. Prico volts e
7416 £0.26 7448 £0.64 | 7493 £0.35 ;ﬁgg gg:g ;44":;2 _*E:O.z1 100 TRI2AZ100  £0.36 100 TR110A/100 £0.88 | 1O18sim to 2N706 /3 SY27 2B 95A. All useable devices, no
7417 €026 | 7450 6013 | 7494 086 | jarey  romn | 74198 Evay | 200 TRI2A/200 £059 | 200 TRI10A/200 £1.08 | Opehardsrone SLSCavalanie BENF U ZHES0 8OO
7420 €013 | 7451 €013 | 7495  £0.58 | 74160 €0.67 | 74197 g1z1 | 400 TRIZA/M00  £0.82 | 400 TR'IOA00 €129 O o 80 e oo e P TR (o0 £0-20
f 0.23 7453 £0.13 7496 £0'58 74161 €071 74108 £2-13 10 amp Plastic J or .10. When ordering state NP 'PNP
7422 €018 | 7454 €013 | 74100 : 6a
7423 - 024 | 1480  £o.13 £0.98 | 74162 £0.71 | 74199  €2.13 e or
7855 tos3 | jag0 . 74104 £0.45 | 74163  €0.71 voits 400 TR110A/400P
4z . £0.29 | 74105 €044 | 74164 £0.78 100 TR16A/100  £0.59 £1.20 v
€0.26 | 7472 £0.23 ' 74107 f£o0.28 200 TR16A/200 £0.70 | DIACS |
400 TR16A/400 £0.88 | BR100 £0.23 D32 £0.23 DIOD
1 ™ ; ’ ; =
300mW 40PIV {min) sub min FULLY TESTED Ideal for Organ
g : § SILICON 1 amy ident
L Twe o Pree | Te o bres | e Price | Type Price | Type Ry price | Taoe T 2 oRE price | 30 for 57p; 100 for £1.72; 500 for £6.75; 1 000 for £10.35
€D4001  £0.22 co481§ ig'ig (C:gaozg gg'g‘; SD;‘ON £2.30 | CD4046 £1.50 | 5Ov RMS BR1/50 ~£0.23 | 50v RMS BR2/50  £0.52
CDA002 €018 | Co401E f0.9 Al e D4035 £1.38 | CD4047 £1.00 | 100v RMS BR1/100 €0.25 | 100v RMS BR2/100 £0.55
CD4006 €108 | Cpaote £o-4; En4025) [c0izd g04037 €1.09 | CD1048 £0.55 | 200v RMS BR1/200 £0.29 | 200v RMS BR2/200 £0.60 | i N ATOR
CD4007 £0120 | [oosars cone I Coites! etiaal ) el 101 | [c0d050" £6.55 [l 400¢ERMS| BR1/400 [E0'31,.200v [RMS |BR2 /400, €0 67
CD400B £1.06 | Cpagig €0.98 | CDA027 £0.58 a0y [y ([E0a0en En2y itive Case Price ;
CD4002 £052 | CDso1s foas | CD4OZE €0 cnaon' £0.83 | CD4014 €0.92 | SILICON 10 amp 'SILICON 25 amp Positive Ca I 13220 €£0.85
CD40I0 €055 | Cpag2n 61, 2 043 © £1.01 | 04055 £1.15 | Type o. Price | Type No. Price| UA7805 TO220  £0.75 10220 £0.85
2011 £0zz | UD4020 £104 | CDAO29 £0.88 | CDADa  £0.04 | (pagsg £1.55 | SOv AMS BRIO/SO £1.73| 5ov RMS BR23/50 €219 uA7812 T0O220  £0.75 ; 7234 70220  £0.85
0.84 | CD4030 £0.55 | CD4045 £1.61 | Cpaoes £0.20 | 200v RMS BR1D/200 £1.98| 200v RMS BR25/200 £2.53| UA7815 T0220 £0.75 | _A791870220 £0.85
: uA7824 T0220 £0.75 - 13N DN £0.52
= UA7818 T0220 £0.75 | C 1089  £0.52
9K 103 .
Type Price | Type Price T Prico Type —= = " DIOD Negative Case Price < vsgg T :33%
CA3011 £1.13 vES Y fes [ Typo Price UA7905 TO220  go.85
CA3130 £1.07 | NE536  £3.06 | UA723C £0.52 | S{414,
CAJ014 €155 | CA3140 E0.81 | Nices g | 5o793° toms | SLaliA £2.24 = ) )
CAJ018 €075 | IM301 033 | NEss5  £0.28 | UATAIC £0.28 | TAnGain £3.90 | At e e LS s h DIOL
CA3020 £198 | im3oh £vaa | NESSS  fO. UA7 0.28 | TAAG21A £2.30 | AA110 £0.09 BY10D £0.25 [gYz11 €0.52 OA0 £0.12
CA3028 £0.82 | mags £1us | NESSE  £0.69 | 72741 €0.28 | TAAG21B £2.88 |AA120 £0.09 BY1D! £0.25|BYZ12 £0.46 OA91 £012 e
CA3035 £1.61 | (M309 £1.73 | NEGEB £1.38 | 741P £0.23 | TAABE1 £1.73 | AA129 £0.09 BYID5 £0.25 |BYZ13 £0.46 OAS5 £0.12 ol g capsulated range of
CA3036 €1.15| (M380 £0.98 | nEse? €1.73 | UA747C £0.69 | TAD1OO £1.50 ! AAY30 £0.10 BY114 £0.25 | BYZ16 £0.47 0A182 £0.15 ‘3"“-"9? ERR Ch 3 3v,3.9v, 43y,
CA3042 £1.73 | (M381 E1.67 | ya702C £1.96 | 72747  £0.69 | TBA540 £2.42 ! AAZ13 £0.17 BY124 £0.25 {BYZ17 £0.41 OA200 £0.09 (AE S B.2v. 8.1v, 10v,
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FEATURE

HOU

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.

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
probtems if you want to use modern electronic lamp dimmers,
FM power-line audio distribution systems, power-line ramote
control systems, or similar ‘1980s’ devices.

IT 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’ wiring
systems work, explain the wiring needs of the ‘80s, give a few
hints on how to conduct a rewiring job and tell you about

Modern house wiring circuits are designed to conform to

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 number
of fuses.

‘Modern’ (post 1947) electrical systems use a ‘ring’ svstem
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 formed. The
ring is treated as a single circuit and provided with a single
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Fig.2. Modern-styie ‘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 mm? 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 m? (1000 ft?):
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 mm? 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

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
iri 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-

T ey - Loonee 1! room. If you are really lazy, you can have a single 16-station
! . ; . . . .
§ Lo ' infra-red transmitter unit that can pump signals into the mains
] DATA Pl s pATA MUSIE ! .. . . A B
1 eermr| oeconen Fl [} oecooes cewtre | | via infra-red receiver/re-transmitter unit built into each room.
[ Ly ' e NOFE These high frequency distribution systems have consider-
| [ L] ! GNTRG q 9 e
i ot Tl | | CTRANSMITTER: able range and will work perfectly with all existing house
teeerac] oecones ) | el ¢ ) wiring. This range is so great that signals can easily be picked
! 3 ! up in neighbouring houses as well. If your neighbour happens
! D: iser Ll offnee [ MEATIG to have a similar distribution system (it’s a fair bet that he will
} R i within the next few years) the systems will interact. To over-
| skt o sk ] come this problem you’ll have to fit an efficient RF filter to
el LT et o e the feeder lines, as shown in Fig.4, so that the unwanted
[u, . ! i_ 1; i ] external signals see the low impedances of the filter capacitors,
e il | ¥ ! while the signals on the internal rings see the high impedances
I BLANKET b I osm i of the filter inductors and do not escape.
| P patA |
t Y Ml ) Kl v
4 Al Oy : Fig.3. (left) Hi-Fi signals are fed to all power sockets in the house via an
6 D were |1 i ! : FM distribution system. Kettles, toasters, heaters, etc can be activated
) PECODER Ty 1 BATHROOM i SARAGE ! from any room in the house fitted with a power socket via a 16-channel
i I i i remote control system: only seven channels are shown in this diagram.
| MASTER BEDROOM : { H i
(S S — b MmN ] Fig.4. (below) When power-circuit data distribution systems become
widespread, it will be necessary to fit efficient RF filters to the feeder
{ines 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 pianning 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.

N Om

{% LP1 Lp2
\sm X sw2
L O ) .

Fig.5. The basic lighting circuit (earth wiring not shown).

! TO NEXT
N O v \/—" LAMP
=

L TO NEXT
T — > - SWITCH

[o mmm— o —
sw1 SW2

Fig.6. Old-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.

s
I
i
S q
N

LG -

N O

4-TERMINAL

- —‘\\
\
L[]
N _ROSE OR 4
! ;‘/ JUNCTION BOX ™ 1
4 1 ’ >
N

uL_ _!, ‘ l l ;~\

Py |

LP2
L%
SWi

! O NEXT
4 CIRCUIT

| osw2

Fig.7. Modern-style implementation of the lighting circuit (earth wiring
not shown), with two wires (plus earth) running down to each switch.

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 sach
lamp and the Live line is [ooped 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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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.

Fig.9. Circuit (left) and implementation
below) of modern 2-way light switching
LPq earth wiring not shown). Note the large
number of wires running down to the
switches; in practice, a total of seven
SW1 wires run down to SW1. The switching
is shown in the OFF position.
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LP1
NOTES
SW1 IS A CHANGEOVER SWITCH
SW2 IS AN INTERMEDIATE SWITCH
SW3 IS A CHANGEOVER SWITCH

L O .
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. N O E _____©

/ V aTERMINAL
\ , i ROSE OR
, JUNCTION BOX

L Om

L LMP
SA

PUSH-DIMMER TO PUSH-BUTTON
UNIT

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
multi-way control to be readily implemented.

Ideally, 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 RF]
suppression. All lamp dimmer circuits generate substantial
RFI and should therefore -incorporate suitable suppression
networks: in practice, the verv 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

lectrical 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 24" bolster chisels, a
lump hammer and a decent power drill. Before starting the
job, vlan 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.17. This push-button-activated dimmer/on-off unit (below) can
accept any number of parallel-connected inputs and offers a state-of-

SWITCHES q n a o g .
SB the-art solution to the multi-way light-switching problem. The unit can
be wired into the domestic lighting circuit (left).
220n
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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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Fig.13. Circuit of a simple BFO-type mains and plumbing seeker; the
unit is used in conjunction with a hand-held pocket radio.

at which pilot holes break through into dark places.
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Fig.14. This ‘marker beacon’ circuit can be used to indicate the position
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Automotive
Transducers

Presentiy used exclusively by automotive equipment manufacturers these sensors
are now available for your autometive projects.

Manufactured from high quality engineering plastics these unique sensors give a
5V square wave output signai, 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 V%
speedometer cable with cable core dia up to -i
3.2mm 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 afinear 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 ~8mm_ £12.65 (incl. VAT, p&p)

O

fiow sensors

Name

Address

Please send me speed sensors and

* lenciose my cheque/P.O for or

* debit my Access/Barciaycard No.

* Delete whichever does not apply.

6 EnviroSystems Ltd., Hampsfell Road, Grange-over-Sands, Cumbria.
Tel: 04484 4233 ETIB
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Steam train and whistle (80019) Simulates the
sound on steam and whistle . ... .. £6.50
Clap switch (79028). You clap your hands and the

lightcomeson ... .. ...... ... £6.60
Elekdoorbell {79095} Program your own signature
.......... . £22.00
Touch dimmer (7806 5). Room hghtmg controlled by
single touch . £6.80
TV sound modulator (9925) . .. £3.75
Simple sound effects (79077) ...... . £5.70
Electronic nuisance (BO016) . .... £3.85
Ultrasonic transmitter (audlo)(79510) ... £7.65
Ultrasonic receiver (audlo) (79511} .. .. £9.95
DJ killer (79505) . . . ... £8.80
Quiz master (79033) .. .. ...... £6.50
Variable fuzz-box {9984) £6.55

foniser (9823) Produces a hlgh concentra(mn of
negative ions £9.55
Oscillographics {997 9) Random dlsp!ays panerns on
your oscilloscope ... ... ... £11.25
Cackling egg timer (9985) Times your egg. then
clucks like a hen! £7.20
Pools forecaster (79053) Werghs up the odds and
could winyou a fortune .. ... ... £8.15
Loudspeaking telephone ampllfler {9987). Amplifies
signal without direct connection £11.5
Sensitive lightmeter {88B6). Light measurement
using silicon photodiode . ... £12.55
Nicad charger (79024). Automancally prevents over
charge ot cells . £5.20
Proximity detector (9974) Detec(s movemem in a
9

room {electric field change) ... .. £9.80
Central alarm (9950). Master station slave station
...... . 2 R £10.85
Alarmunit .. £3.10
Touch tuning FM preselect unit (7951 9) With digital
display ....... £17.50

Talk funny (80052) Deltberateelectromc distortion of
speech and music signals using a single !C, the

2206 £9.60
Colour generator (8002 7) Usmg coloured hghx foran
effective display . . J £19.70
Temperature controlled soldermg iron station in-
cluding transformer (9952} . £11.65
Soldering iron tor 8952 (Antex XTC- CTC) £18.35
Pools predictor (79053) o . £8.15

bl

HIGH FREQUENCIES

Aerial amplifier (B0022). Improves the sensitivity of

an existing receiver specify VHF/ UHF . £5.45
UHF/VHF medulator (8876). Generates a carrier for
TV signals £6.25

Mini shortwave recewer (9920) Inrerestlng |ntroduc—
tiontoSWradio ... .. ... ... . £6.95
FM iF strip (78087) Usmg the CA 3189 limiter

demodutator 1C . ... £13.06
Stereo decoder (79082) Compatlble wnh the FM IF
strip . £15.10
Digital lunlng scale (80021) A sophlstrcaled digital
frequency indication r £46.30
Ohm aerial (80076 1 + 2). A practlcai shunwave
aerial for 1,8-30MHz . B £10.30

MmuysiIc

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

10channets* .. ..... ... . £162.50
Front panels for vocoder per channel . . . £1.25
Analog reverberation unit (9973) it wnh 1 SAD
1024 " £27.70

Piano Excellem kit of an electronic Siano wrth three
vorces

Master tone oscxllator/generat s ... £37.00
Octave PCB (9914) B ... £18.75
Filter PCB (9981) . .. ... .. . £16.50
Power supply (9979) .. ... .. . £19.05
Digital reverberation unit main boarc . . . . £67.20
Extension boards . . . . ... .... £46.30

o= 4
v 9V

* Battery protection (80109). Forgetfing to turn
off the headlights need no fonger 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 vehicies .. ... £6.15

* Transistor ignition (80084). A system which
combines the most significant advantages of other
systems including the conventionul system! .
............ £20.45

* A dlp—stlck probe (80102) Thers are all kinds of

indicators and warning lights in modern cars, but

an oil temperature indicator is rarely included. The
easiest way 1o add this type of indicator to an
existing-car is to mount a temperature sensor in Ihe
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 1t will then carry out your orders until you
change them, which you can at¢ any time,
instantly .. ..., ... . £15.85

Active car aenal (80018 1+ 2) If there is one

place to use a good aerial it is in a car £13.85

Stop thief! (80097). There are alt sorts of systems

for protecting cars, but this one s unusual: it is

deception, rather than protection 0

* Battery voltage indicator (801C1). OnIy 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 consumptlon meter (80096) Thus unit
gives instant indication of your present fue!
consumption in miles per gallon. Project without
transducers! . . £45.10

Ask for information and pnce of transriucers

*

*

*

MEASURING
Digital thermometer (80045)
LCD display {supplied without relay) £28.95
LED display (supplied without refay) £23.20
Relay (two pole changeover} .... £2.45
AC millivoltmeter {79035). FET input meter circuit
and audio generator . £6.3
Universal digital meter (79005) Digital replacement

for pointer instruments . . . .. .... £14.65
Precision timebase {9448). Generates a precision 1
Hertz pulse e B 33 3 - I £13.10
Power supply for timebase . . £5.40
Universal timebase (78100) Crystal controlled
timebase . £18.70

1/4 GHz counter (9887 1424 3 + 4) Excellent kit
count up to 250 MHz
Minicounter (9927). 1KNz 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
whenyouneedthem . .. .. ... .. £8.90
TV scope basic version (9968 1 /5) Produces display
upto 1 KHzonTV ... ... ... . . £34.50
TV scope advanced versxon (9969 1/3) Convens

basic scope to 100KHz bandwidth .. . . £48.25
Digiscope (9926) . . . - £32.35
Digifarad (79088). A dngntal capacnance meter with a
widerange . . £25.10
Gate dipper (79514) Checks the resonant frequency
ofacircuit .. .. .. .. ..... £16.00
AUDIO
Equaliser (9832). angle channel audio equaliser with
slidepots . . . £17.70
with turnpots .. ... .. ... ... £15.60
with preset pots : £13.95

UAA180 LED meter (9817). A two channel dispiay
meter with LEDs £13.00

Peak programme meter (9860) For use with
UAA 180 LED meter to give sterso audio display

£13.00

Lumlnant(9949 12+ 3) A novel LED audro level

indicator . . 3 £20.70
Parametric equallser (9897)

filter section (9887-1) X ..... £6.45

Tone control section (9887-2) . £5,20

Audio analyser {9932}). An analyser which can
pinpoint the deficiencies in a particular audio chain

or environment . . . ... £14.80
Preconsonant (3954) A hlgh performance amptifier
£5.75
Consonant (9945) A comple.e audlo control pream-
plifier ... ... .. .. £34.65
Toppreamp (8003 1}. Mini preamphflerforToDamo or
any other Hi-Fi poweramp L . £34.30
Topamp (80023). Hybrid audio power amplmer with
OM 931 (output 30 watt) . £18.50
with OM 861 {output 60 wa!’() £33.40
Stentor {79070). A portable amplifier «deally suited
forPA ... . £30.00
Assistentor (79071). A prearnp for use with Stertor
£7.00
Elektornado (9874) A 2 X 50 watt or single
100-watt power amplifier £19.50

Electret microphone preamp (9866y Ccmpact design
that fits into the mike £4.85

HOW TO ORDER:

Send a cheque or postal order to DORAM ELEC-
TRONICS LTD., Fizroy House, Market Place,
Swaffham, Norfolk, PE37 7QH. Al our prices
include V.A.T. Please add 40p for postage and
packing.

Office hours: Monday-Friday 9a.m.to 5 p.m.
Telephone Swaffham (0760; 21627 Telex 817912,

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.
Qur packs include Printed Circuit Board, alf 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 . . . !

/; a deboer
m—— COmipany

——————J
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Ge,..TS QUARTZ GENTS -QUARTZ LCD.

LCD, 5-function. SAME AS 1 — Alternative
Hours, minutes, secs, style.
month, date, back- ONLY £4.95
light. b
l ONLY £4.95

B8

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

[a

QUARTZ LCD ALARM.
6 digit, hours, mins, secs,

. day, date. 24-hour alarm
with on/off indicator.

ONLY £8.95

We don't belisve you
can find better value
combined with quality,
than these — our special
introductory prices.
Compare the savings we

offer and order now.

CALCULATOR.Vefrfy

CREDIT CARD
sim with standard 4
functions plus
memory, percentage
and square root.
Complete with a mock
leather wallet with
credit card pocket.

ONLY £6.95

13

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 stainiess
steel bracelet.

ONLY £19.95

WRBES
HaTE

®

B

GENTS ANALOGUE
QUARTZ. Conven-
tional display, ac-

curacy normally
associated with digital
watches. Automatic
calendar, elegant and
robust.

ONLY £19.95

=

LADIES QUARTZ
LCD SAME AS 10.
Alternative  “"Round”’
shape. Available in
gold or silver colour.

ONLY £8.95

E 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

QUARTZ LCD
Musical Muiti-
Alarm/ Chronograph.
6-digit. Hours, mins,

[7]

secs, day, date,
1/100 second
stopwatch, spiit and
lap modes, 24 hour
alarm, countdown
timer/alarm, dual
time zone.

ONLY £14.95

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

| All watches have fully ad-

LADIES QUARTZ
LCD. SAME
FUNCTIONS AS 8. —
Alternative -style.
Available with black or
white face.

ONLY £5.95

justable., matching
stainless steel straps, and
demonstration battery
fitted (this battery is not
guaranteed). Please add
60p for each spare battery
required.

All products carry a Full
7 day Money Back
reassurance, plus 12
Month Guarantee.
Prices include VAT,

DE7 1DY

KEELMOOR LTD

78 CASTLE STREET,
MELBOURNE, DERBY,

LADIES QUARTZ
LCD. 5 functions.
Dress Style. Functions
same as 1. Available
in gold or sitver colour.

ONLY £8.95

Send stamped addressed
envelope for
Brochure of

Colour
: 120 other
bargains.

ET! JUNE 1980




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.

| have to start this month with two apologies. The first goes
I 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 -l promptly lost the
piece of paper with the facts scrawled across its tatty, crum-
pled face. . .

So, a little belatedly I admit, | 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 | 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 1V, 900 IGC, 881S, 1.M30,
EDRS and G2. Might be. That is what | 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 | have a report on the Stanton
881S and the Ortofon LM30H — 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 | 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 MO7E ).
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. Al 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 t 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 1I’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 be 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 | 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 V! :

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
E] 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 upina JVC
QLASR 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
itseff 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 111 the M97HE played very well with ali
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 | said earlier it is
very difficult at times to distinguish this pickup from the V15
[V — 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, | 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 M97E] and, below, the MO7HE 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.




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 1 cannot refrain from condemning, both as a cleaner and
an aid to the cartirdge as a whole. Thank deC|be|s itis 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? | despair of humanity sometimes, | really do.

This is 2 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 pest 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 foo 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, | feel.

Ortofon/SME 30H

Now this is something really different. Part of the new
ultra-low mass range from Ortofon, the Ortofon/SME 30H is
the LM30H cartridge adapted for use with an SME Series 11l
pickup arm. Adaptation here means ‘building into’. A normal
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Left: the Stanton 881S in its plush little box. That relatlvely 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 screwdrlver 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.

l.ow 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 ¢hat 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 fow mass
and integrated head were responsible for this, 1 think. The mid-
range was restrained but open. No sign of brightness or sharp-
ness nere. Some people would think it too bland | 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 | had been using my usual cartridge as a refer-
ence against which to measure the others, simply because I
am well used to it and know its foibles well enough

The pickup in question is a Corali MC81 moving coil,
which | have been in love with ever since reviewing it in these
pages many LPs ago.| 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 | digress. What transpired in the end was that |
set up a listening -panel type of comparison between the
Stanon, Ortofon, Shure MO97HE and the Coral as reference.

i 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/
SMEIIl configurations feeding a Lecson amplifier and being
relayed to the waiting ears by that same pair of KEF 105 i
foudspeakers. Some use was also made of a Sony TCK 55 |
cassette.

ETI JUNE 1980
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Right: and below is the
amazing Ortofon SME
30H. 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 I1iI to §
balance it -- which
means that you need
maore spacers.

After it
was all over | 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 1nev1table Pink Floyd. Each llstener 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 befow 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 (lf 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.

%z, . They scored identically in this respect in the test,

] hix' 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 ampli’r'er modules
are available separately. The main question is though — what

~ do they sound like?

Table One
Stanton Ortofon/ Shure Shure Table One: objective test results. Note the Ortofon
881S SME 30H M97HE M97E) specified load is a good deal higher than normal,
and a padding capacitor could be used to advantage
Output : 1kHz 5cm/sec SmV 3.2mV 4.5mV 5mV here. Although its mass looks higher, it includes
the pickup arm — effective mass is actually close
Channel Balance < 1.5dB < 2dB < 1.5dB < 2dB to 4g, well under the figures for the rest of the
pickups.
Optimum tracking force 1.1g 1.3g g 2.2g
Frequency Response +1dB +2dB +2dB +2dB
Limits, 20Hz—20kHz
Separation {LonR) 1kHz 32dB 30dB 35dB 28dB
Cartridge Weight 6.7g 10.5¢ 6.4g 6.4g
(inc brush) {inc arm)
Recommended Loading 47k /] 275p 47k // 400p 47k /[ 250p 47k [/ 250p
Typical selling price £80 ; £85 £45 £27
| Table Two
jecti ts. . o : 0
¥ﬁ2ls: 1f-'|vgvl(1)res :::le:h Lve arrr?:gesd e Bass ) QBa?? Mld-?nge Rend}tlon Balafnce ETrebl«? Tre::}le Neutrality
responses gleaned from the listening xtension Quality  Quality of 0 xtension Quality
panels individual markings. Detail Sound
d CORAL M(C8t 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 13
SHURE M97HE 18 13 12 13 13 14 13 13

ETi JUNE 1980
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A complete personal computer
for a third of the price ofa

bare board.

Also available ready
assembled for £9995

The Sinclair ZX80.

Until now, building your own computer could
easily cost around £300-and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get cvervihing you need to build a
personal computer at home...PCRB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
black and white or colour television: evervthing!

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 ZX801s
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
agood job you've done. Conriect it to your TV
set...link it to an appropriate power source”...
and vou're ready to go.

Your Z2X80 kit contains...

@ Printed circuit board, with IC sockets for
all ICs.

® Complete components sct, including all
ICs - all manufactured by selected world-
leading suppliers.

® New rugged Sinclair kevboard, touch-
sensitive, wipe-clean.

® Readv-moulded case.

® [.cadsand plugs for connection to domestic
TVand cassette recorder. Programs canbe
SAVEd and LOADed onto any portable
cassette recorder.

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated .available
separately — see coupon .

® Additional memory expansion boards
allowing up to 16K bytes RAM. Extra RAM
chips also available~see coupon.

“Use a 600 mA at 9V DC nominal unregulated mains
adaptor Available from Sinclair if desired see coupon

AR

\

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 Sinciair BASIC interpreter;
and the Sinclair teach-vourself BASIC manual.

The unique Sinclair BASIC interpreter...

offers remarkable programming advantages:

® Unique onc-touch’ key word entry: the ZX80
climinates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, etc.) have their own
single-key entry.

® Unigue svntax check. Only Hines with correct
svntax are accepted into pr(wrar 15 A cursor
wdentifies errors immediately, Tous prevents
entry of long and gompluaud programs with
faults only discovered when vou try to run them

@ Lxcellent string-handling capatility - takes
up to 26 string variables of any length. All
strings can undergo all relationa] tests e.g,
comparison . The ZXB80 also has string input-
to reguest a line of text when necessary.
Strings do nor need to he dimensioned.

® Up to 26 single dimension arrays.

® FOR/NENT loops nested up 26

® Variable names of any length.

® BASIC language also handles full Boolean
arithmetie, conditional expressions. ete

@ Lxceptionally powertul edit facilities, allows
modification ot existing program lines.

® Randomise function, useful for vames and
seeret codes, as well as more serious
applications

® [imer under program control.

® PEEK and POKE enable entry of machine
code mstructions. USR causes jump to a
user's machine language sub-routine.

4\\\\m
\\\\\\

\\\‘“ T \\\
\\\\\\\\\\\\\\\\ \\“\\\\ W ‘“\“ \\
@ \\\\\\\‘\& *\

® High-resolution graphics with
1 sumdard ;,raphic svmhols

proymm Lmurul
® Lincs of unlimited fength.

..and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair mterpﬂ‘"
listed alongside mean litte to you-do=
They’re all explained in the spe..am v
128-page book free with every xit: Tzz book
makes learning easy, exciting an -ovable, and

" represents a complete course in BASIC rro-

gramming - from first principles :
programs. (Available separate
price refunded ifyou b
Ahardware manualisalso i
builtmachine

complex
v se

cvery kitor

UHF TV modulator.
Z80A microprocessor-new. ;
faster version of the famous
7-80 microprocessor chip.
widely recognised as the best
ever made.

\\
RAM chips.

VA ”?99?//}9’
i

Sockets for TV,
cassette recorder,
power supply.

/

/
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r kit.
935

Including VAT.
152  Including post and

e packing.
e Including all leads

,and components.

Y
%

" Fewer chips,
compact design,
volume production -

more power per pound! ' YUY A
The ZX80 owes its remarkable % %{%;%A.
low price toits remarkable ., § % 48

2 %,W?, ?// p y g g | E °

design: the whole systemis packed on to U ~
fewer newer, more powerful and advanced 1.S]
chips. Asingle SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
svstem. and monitor. And the ZX80's IK byte RAM
is roughly equivalentto 4K bytes in a conventional
computer—typically storing 100 lines of BASIC. Kev
words occupy only a single byte.

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80 is faster
than all other personal computers.

Noother personal computer offers this unique

combinauon of high capability and low price. Order Form

The Sinclair 2X80. Kit: £79.95. | Rememae: 1l RGeS Shi B O s D2 (SN, |
Assembled: £99.95. Complete! | ' ‘ o h T |
The ZX80 kit costs a mere £79.95. Can't wait to Please send me:
have a ZN80 up and running® No prohlem! I Quantity . Item Ttem price Total I
It's also availablc, ready assembled. for only ! 7 - L ]
/«919)-97- Aot hich } I . Sinclair ZX80 Personal Computer kit s . Price I
¢mand for the ZA80 1s very highruse the : - includes ZX80 BASIC manual, excludes mains
coupon to order today for the carliest possible I __adaptor. ) 79.95 I
delivery. All orders will be despatched 1n strict I Readv-assembled Sinclair 7 X80 Personal B - ol -
rotation. We'll acknowledge cach order by ; (Iomy-w.uter s . Price includes /X80 BASIC manual, I
return, and tell you exactly when.vour ZX80 will b eEla SRS adaptor. 99.95
be delivered. If vou choose not to wait, vou can “ T i L\Xﬁfgaapmr s 600 mA at 9 V DC nominal g —
cancel your order immediately, and vour money I : unreﬁulatcd ! ; 805 I
;:11\1Lb:::::;:g:)i;i):rt;lj‘g’i?s i:&?i“(::r vou I ST ==y ‘\}c};mry Expansion Board s cach one takes up to a 1200 I
- r T . .3Kbytes - Az00 0
T e R L RagE | — " RAM Memaory chips ~standard IK byies capasitv, | 1600 |
d()ukb{ hativod willle ) Sinclair ZX80 Manual's - manual free with every
’ - : i - I o 7 X80 kit or ready-made computer . ~5.00 o H
E In:lE'r NB. Your Sinclair ZX80 may qualify as a bustness expense. TOTAL L
H I'enclose a cheque/postal order payable to Science of Cambridge 1td for £ I
m u Please print I
Name: Mr/Mrs/Miss
Science of Cambridge Ltd | suress ,|
6 Kings Parade, Cambrnidge, Cambs., CB2 ISN. (ETi/6/80) I
Tel: 0223 311488, o — T S— — —— — Y —— e —— o — —— C— f cmmm——
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Well suited to either the lab or hobbist bench this accurate little project will
~ provide an inexpensive answer to many resistive problems.

~ 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 1M full scale and has a full scale accuracy

of 2% if low tolerance range resistorsare
used. ,

. Conventional moving coil ohmmeters
have non-inear 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.

T his instrument is aninexpensive semi-

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 T 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
1k, 1% resistor specifically for this purpose.

34

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 AW

{*see text)

R1 2k7 5%

R2 1k0 5%

R3 1kO*

R4 10k*

RS © 100k*

R6 1MO*

R7 560k 5%

RV1 5k0 (minimum) vertical

Capacitors
C1 100p ceramic

Semiconductors

LED 1 TIL220

ZD1 5V1 400 mW
Q1 BC109, BC549
IC1 301

Miscellaneous
SW1 DPDT toggle switch, SW2 one pole four position wafer
switch, M1 1 mA FSD meter, SK1,5K2 screw terminals.
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PROJECT

sK1 sK2
Oe——Rx—»0
L\
= < LEDT :‘ > +9V
sw2
‘RE r—
100k 2% [’—— 1oV
.~
ZD1
P V/SW'la
ov
\sww
T
NOTES : 1 oev
Q1 1S BC109 !
1C1 1S 301 —_
ZD1 1S 5V1 T _ov

Fig.1. Full circuit diagram of the instrument.

HOW IT WORKS

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
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A peek inside at the PCB. Make sure it doesn’t foul the range switch

or meter,

0V from
SWia&b

Fig.2. Component overlay,

ETI
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.L.P’'s PROVEN RANGE OF HIGH

Chosen in more
countries throughout
the world than any
other U.K. make

l!.P, constructional modules are different.
Whereas most others come with
components neatly arranged on open
P.C.B.s with little else, 1.L.P. modules are
encapsulated within totally adequate
heatsinks and need no, extra 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
P/’ 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.

® FIVE POWER AMPLIFIERS

- EAGH 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 INSTRUGC-
TIONS.

Why toroidal?

2 Toroidally wound transformers are more
a 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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PERFORMANCE MODULAR UNITS

HYS5 PRE-AMPLIFIER

———————————— -——— The HY5 pre-amp is compatible with
i all 1.L.P, amplifiersand P.S.U.’s. It is

Hatt HYS Lrower ™, _F:3 contained within a single pack 50 x

s 40 x 15 mm. and provides multi-

function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)

sl inputs, all with high overload margins.

VOLUME Active tene control circuits; 500 mV

. out, Distortion at 1KHz—0.01%.
ls""“”"'”""“" - s Special strips are provided for connec-
i power |- ting external pots and switching
o] suemy :: systems as required. Two HY5's

connect-easily in stereo. With easy to

VALUES OF COMPONENTS FOR CONNECTING TO HYs | follow instructions.
Volume — 10K’ log. £4.64+ 74p VAT

Bass/Treble — 100K . linear. , Balance — 5K .. linear.

THE POWER AMPLIFIERS

Dis- Minimum
010 F-1KHz Modef E:vfg:t tortion | Signal/ ggwe'r Size Weight |Price +
LOAD=8. ON ALL / | RM.S Typical | Noise ‘W‘;t"a‘fe in mm ingms |V.A.T.
008 EXCEPTEIYAOOAMA / MS. at 1KHz | Ratio ]
: i PG / HY30 |15W | 0.02% |80dB  |-20-0-+20 |105x50x25 |155 |£6.34
] éooz g 8 /‘\ into 8 £, + 95p
< —— j —; HY50 |30W 0.02% 9CdB =25 -0 +25 {106x60x25 | 155 £7.24
%om ] into 8 §2 + £1.09
5 HY120 {60 W 0.01% 100dB -35 -0- +35 |114x50x85 575 £15.20
into 8 £2 : P +£228
o5 1 2 50 HY200| 120 W 0.01% 100dB 45 -0- +45 {114x60x85 |[575 £18.44
QUTRUT PORER- s ams into 8 93 Y £2.77
HY400|240W | 0.01% |100dB |45 -0-+45 |114x100x85 | 1.15Kg |£27.68
into4 £ ’ ; , +£4.15
Load impedance — all models 4 - 160 .
Input sensitivity — all models 500 mV
Input impedance — all models 100K >
Frequency response — ali models 10Mz - 45KH z - 3dB
= NOQUIBBLE
THE POWER SUPPLY UNITS (Laminated and Toroidal) 5 YEAR GUARANTEE
PSU 30 £15V at 100ma to drive up to
I.L.P. Power Supply Units are five HY5 pre-amps  £4.50 + £0.68 VAT [V SN S I IL
designed specifically for use PSU 36 for1or2HY30's £8.10+£1.22 VAT ALL ORDERS
with our power amplifiers and PSUB0 for 1or2 HYBO's  £8.10+ £1.22 VAT B
are in iwo basic forms — one PSU 70  with toroida! transformer for 1 or INTEGRAL
with circuit panel mounted on 2HY120's £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- P8SU 90  with toroidal transformer for
former, the other with toroidal 1 HY200 £13.61 + £2.04 vAT EEGIRERG ISR
transformer, having haif the  PSU180 with toroidal transformer for MANU FA CTURE
weight and height of con- ) 1 HY400 or 2 x HY200
ventional laminated types. PR PLAWS M FREEPOST SERVICE

: —see below
w ALL UK. ORDERS DESPATCHED POST PAID =~ @+ — e — . _ _ ——

- ‘
HOW-TO ORDER, USING FREEPOST SYSTEM ; Pleasesupply . ... ...... BEAR @ .-B . . .F . . N X

Simply fill in order coupon with payment or i i -
credit card instructions. Post to address as [ R Total purchase price £. . . ... .. ... ...
below but do not stamp envelope — we pay 1 enclose Cheque ] Postal Orders {J International Money Order [J
postage on all letters sent to us by readers of ! .

this journal, | Please debit my Account/Barclaycard AccountNo. . .., . . ... ¢

|

: |

l F |
ELECTRONICS LTD. [

FREEPOST 6, Graham Bell House, Roper Close |
Canterbury, Kent CT2 7EP.
Telephone {0227) 54778 _ Jelex 965780 o
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HE RADIO CONTROL

Can it be true? Yes, of course it 1s, 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
reatly 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 be a
sell-out. You have been warned!

The June issue will be on sale May 16 th

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 |Cs.
Yes, that's right, absolutely no Integrated
Circuits. In fact we have used just four com-
ponents and if that isn’t state-of-the-art, what
is?

POWERFETS

Some day all power transistors will be made this- way

80522 N 60 | 1 10 | 25
VMP4 N | eo | 20 25 | 20
VN10KM N 60 | 05 | 10 | 40
VN64GA N | 60 [125 80 | 03
wne7aF | N | eo [ 20 | 15 | 20
25449 P 140 100 | 1.0
25K134 N | 140 100 | 1.0

‘1/p prot&ted tour selection. VN/VM, 96vpag;D95|gn Cat 720p. Hea; ;:]ips TO?OE

12p, 7092 8p.

MANUFACTURERS /DESIGNERS. We will be stocking Powerfets by IR, Tl and inter-
sil as well as 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 nancseconds, and are

2nd breakdown free, etc etc

Case _
o202 | ase
70202 | 8op
380-50€ | 1250p
T092t | 55p
L erelOng 50p
70202, sp

T03 p

T03 p

FOG HORN

We're shore you'll build this circuit once you
seaIt. But be warned your popularity will be ata
very low ebb if you use itin the car. 1t1s LOUD,
very LOUD, so loud in fact, the only place you'li
be able to use itis atsea. -

CITIZENS BANNED il

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 catslyst for for-
ming CB clubs up and downr the country.
Something like 250 000 pecpie are actively
engaged in the campaign for iegal:sation MPs,

CA3026  70p
CA30BOE, 70p
CA3140E  38p

DACOB  250p
DM2502 555p
{M308 50p

LM3800  43p
MC3401  30p

NE529 145p
NE555 25p
SAD1024 1050p
SD532 30p
TDA1022 600p
TLO81 29p
TLOSC 55p
2102 80p
40118 17p
709 15p
710 25p
733 50p
41 18p

78L05/12  29p

J. W.
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HI-Fi ON TWO CHIPS
HA12017 (Preamp 0.001 % distortion
82dB 5/N in phono application) 899p
HA1370 (Poweramp 20 watts in 89
0.02% distartion {typ} 195p

Both with data and circuits
POWERFET AMPLIFIER semicon-
ductor sets. High power designs offer-

ing very low distortions.
'80 watt {{ THD 0.008%,) £8.75
"120 wart (tTHD 0.004 %) £16.65
{with circutts)

‘into 8Q) fat all powers and all audio
frequencies
ADVANCED DISCRETE
BIPOLARS

2SA1083(P) } 80v, 100mA
25C2545(N) { NFO.2d8 19p
2SAB72(P) 90v 16p
25C1775A(Ny 120v 50mA 17p
2SB716A(P) 140v19p

{iow Cob 1p8 typ =low distortion)

|

SCOPE TRACE DOUBLER P.C.B.
Built. C/W shilt, chan select. choprate
controls and instructions  Uselul dis-
play trom DC to 10MHz Runs from Sv
battery £4.95

VCA High quahty design offers
attenuetion from OdB to
—90dB. 5/N 90dB. THD
0.01%, B.W. DC to 100KHz.
Complete component set and
circuit £2.25

TLO81CP 23p!

Sp. price 'tit 30/6/80
248 ADC chip set (DALOS,
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

RIMMER

Tel.:01-800 6687
367 GREEN LANES
LONDON N4 1DY

speech.

.looking back over the pas
the campaign has fared

EGG TIMER

Something really different for the gadget fans
next month. Our Egg Timer is a sciid-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 upor whether
you want a hard or soft boiled egg it wili warble
at the appointed time. No switches to worry
about, is it magic? Find out next month

may affect the actual contents.

Government Officials, Doctors
and anyone who wants ths

ir fact everyone
right for free

In our second major feature we will be
ar and seeing how

The items mentioned here are those planned but unforeseen circumstances
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FEATURE

DESIGNER'S
NOTEBOOK

Project editor Ray Marston discusses the uses and practicalities of voltage

regulator circuits.

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.

O ne of the most common and mundane tasks facing the

Zener Based Circuits

A Zener diode can be used to produce a fixed reference
voltage by using the connections shown in Fig.1. Often, the
supply voitage {Vin) may be subject to fairly: wide variations,
causing the Zener current to vary over a similarly large range.
As long as Vip 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.

Rik) = ¥in-Vz_
H(mA) +2

Vin

Fig.2. This basic Zener ‘regulator’ circuit can supply load currents of

several milliamps. When the maximum joad 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.

ETI JUNE 1980

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 requwed
output power. The simplest example of this type of circuit is
shown in the series-pass regulator circuit of Fig.3.

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 Q1. Clearly,
the higher the gain of the Q1 ‘buffer’ stage, the better will be the out-
put regulation of the circuit.

'Op-Amp Regulators

One way of improving the regulation of the Fig.3 circuit
would be to use a Darfington 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 O~
¢
Q1
)BFY50
*
[ 1
R2 Vout
k2 "Teq {12v)
v ‘ 10u })
O & :

Fig.4. This op-amp based regulator gives an output of 12 V at 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 Q1; higher currents can be obtained if Q1 is replaced with a power
Darlington transistor. -
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+20V {UNREGULATED)

o -
2D2
R1 Ve

" %

NOTES:

Q118 BC214L
Q2 IS 2N3054
@3 IS 2N3055

R3
1k8

2D

oV
o

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 usmg feedback components RV1—R4 to set the
op-amp’s voltage gain at some appropriate value.

+30V (UNREGULATED}
o 3

NOTES:

0118 BC212L
Q2 1S 2N3054
Qa3 1S 2N3055

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. .

o T
4x 1N4002
+
s 12v o 7812 ouy "
COMMON.
Vout
O — (12v)
T2 1 C3
270n Tou
oisc
Jov

Fig.8. Connections for using a 3-terminal positive regulator 1C, in this
casea 12V, 1 A-type.

O ™
mJ y -
e . w791 oyl
COMMON
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2700
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F|g,9 Connectlons for usmg a 3-termmal negatwe regulator IC in this
case'al2 'V, 1A type.

12V

+
Y
fzm + oUTPUT
5V6 AT 020
C—y— 0--1A

oV
O

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-—-R35.
Note that a CA3140 op-amp, which can handle input signals down to
ground volts, is used in this application.

+35 TO +45V (UNREGULATEO)
O

- zD2
> KRG Ve zD3
d 33V
1

NOTES:
Q115 BC212L

D0
5VE

'3 S

<

oV
Fig.7. This 0—-25 V, 1 A regulator has current limiting in its output '
stage with short-circuit or overload protecﬂon via' Q4 and lead-sensing

resistor R8. The op-amp is protected agamst excesswe supply rait

voltages via R4 and ZD3.

40

T

~J oY
G 12V
B
- r:: ]- 400
T T
104
O ov
D‘ZJ‘OO\
& L
s
oo £
[
E - N 7912 ouTh —1zv
Fig.10. Complete circuit of a 12 V, 1 A dual power supply.
+ +
VT Vout
25-30V = 12V 70
c1 RV1 c2 20V)
- |2700 0 10u
DISC SET VOLTS

AP
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 jn most applications, although the output voltage obviously

~hifts slightly with-changes in quiescent current.

The oﬁ:t’put voltage of a 3-terminal regulator is referenced

- to ther‘commion’ terminal of the IC, which is normally groun-
~..ded; :Most regulator ICs draw quiescent currents of a few mA,
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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.

+ 7812 +
W ouT
COMMON
R1
Vin 33 + Vout
25-30V 17ve
$70 5
() D1 10u
DISC 5V6

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.

[e2]
+ MJE 2055
e N

Vin b
1870 T

25v

3

Vv OuT

g
10u
Y ®

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. :

—— FEATURE: Designer’s Notebook

+ P g
MJE 2955
R1
1RO 0
W
| 7812 +
1870 IN our
25V COMMON T
+ Vout
=— 12v
c1 C2
270n 10u
DisC
Tov
mn

Fig.14. This 5 A, 12 V regulator has overioad protection

provided via

Q2.
+
o1
2N3055
+
Vin IN 7812 ouT]
18 TO 50V COMMON
zD1 Vout
+ 27 %2 3 12V
T1 270n cgu {0-1A)
-’-10u DISC 1
77

Fig.15. This 12 V lamp regulator circuit is fully protected against

excessive input supply line voltages.
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PROGRESSIVE
ELECTRONIC
PRODUCTS

Dept. ETI 1, 593 High Road, Leyton,

London E10 6PY.Tel: 01-558 0678
Price list as at 31st March, 1980

MBC —1 Meter Buffer Card £3.68
MIC —1 Microphone Pre-Amplifier £8.50
BAX —1 - Bass & Treble Tone Control £7.40
MID —t  Mid Range Tane Control £6.85
UGB —1  Unity Gain Buffer Amplifier £4.40
VEM —1  \Virtual Earth Amplifier £4.95
LHD —1 Line Headphone Driver £6.30
GPA -1 General Purpose Amplifier £5.48
SFR  —1 Scratch Filter £7.55
SUB —1 Subsonic Filter £6.20
MAG 1 Disc Pre-Amplifier (Moving

Magnet) £8.70
c™m —1 Complete Channel Module £70.26"
CM  —1b Compiete Channel Module

{with E.Q.defeat switch & ad-

ditional facilities) £80.24"
GM  —1  Complete Group Module £57.46"
GM  —1b Complete Group Module

+ LED Display £78.52*
LHD —1 Line Headphone Driver + 10dB Gaih

+10dB £7.15
IPM  —1M input Module Microphone £27.00
IPM  —1L Input Module Line £20.00

PPM  —1  PPM Driver Card £26.50

PPM PPM Meter Movement £36.00"
RIM -1 Ring Intercom Master Station  £56.00"
RI0O —1 Ring Intercom Outstation £16.50
LDM —1 LED Display Module £26.23
MC —1 Moving Coil Pre-Amplifier £26.00"
MT  —1 Microphone Transformer net £8.50

PSU —1 PowerSupply 24vDCat 1A £18.00"
PSU  —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 pane!) £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 weicome.

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.

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%2in £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.0.5.
Cans (9) Edge Connectors 0.15 (10) Edge
Connectors 0.1 (11) Lines 0.02 (12)
Bends 0.02 (13) Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.
Choice of colours, red, blue, black, or

white. Size of sheet 12in x Gin. 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, lowsr case
and numerals %&in kit or %in 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

SEIKO

TSI Alarm Chronograph

Coclesneed
- Electnonics

P.0. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH, HANTS, PO3 5BJ

REJECT FLUORESCENT CALCULATORS, modern,
fluorescent, 10 function calculators with memory- Most
repairable but no guarantees, £2.99 nach. 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 260 feet 2p per square
inch. DIGITAL MULTIMETER CHIP MM53301.C. to
build a 4% digit mulumeter. With data £3.49 each.
WRISTWATCH LCD supphed with polarizers and
data, 99p each. 0.8’ LED DISPLAY 4 digit. common
cathdoe, with data. £3.75 each. LED ALARM CLOCK
MODULE with 0.7 high digits, with data £5.99 sach.
10 UNTESTED LED DISPLAYS you to test, 0.1
digits, common cathode 99p. LED WRISTWATCH
1.C. Mostek MK5030, with data 85p each. LED
WRISTWATCH DISPLAY type DIS501. 0.1 digits.
(Matches MK5030 |.C.}. With data 95p mach. 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, £2.80 each. MINI SLIDE SWITCHES 2 poie
change-over contacts. 15p. PUSH-BUTTON
SWITCHES spring loaded {momentary) with one n o
contact 14p. LM555 TIMER 1.C. supplied with
applications booklet 23p each. LED CALCULATOR
DISPLAY 8 digit, common cathede, multiplexed, 0.1
digits. With data 99p 2102 MEMORIES. Dynamic
memories for the micro-men. With data 85p. CALCU-
LATOR CHIP, Noriec 4204, 4 function and constant.
With data 80p. MINI REED RELAYS 500 ohm coll,
12V d.c. One n.o. contact. 79p each, QUALITY
SUB-MINIATURE REED SWITCHES, brand new,
extremely sensitive, 38p each. 4 CABLE TIES, 25
tywraps for only 35p.

POST AND PACKING ADD 35p (OVERSEAS ORDERS
ADD £1

MORE GOODIES IN OUR CATALOGUE. SEND
MEDIUM-SIZEO S.A.E. FOR YOUR FREE COPY.

VAT: ADD 15% TO TOTAL COST (INCLUODING
POST AND PACKING)

FULL SATISFACTION GUARANTEE ON ALL
ITEMS

ARE YOU
INTO THE
C.B. SCENE?

ifso,a 9" x4’ 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.

With countdown alarm. Hours,
minutes, seconds, alpha day and
date on upper display; and day, date
month, alarm and hourly chimes.
Countdown alarm {upper display).
Stopwatch from 1/100 sec to 12
hours; net, lap. and 1st and 2nd
place times. Stainless steel. Glass.

Only £44.95

TS7 Alarm Chronograph
100M Water Resistant. Suitable for -
swimming, water skung etc. Hours,
minutes, seconds, day, date and
month. Programmable weekly alarm
Interval alarm timer up to 16 hours.

| Hourly chimes. Stopwatch, 1/100
second to 20 minutes, then seconds
to 12 hours. Upper display — lap
times Lower display — Total time

only £69.95

TS5 World Time/Alarm

Two Alarms, local and world time
{dual tones) Hourly chimes. Nar-
mally displays hours, minutes,
seconds. day; or optionally hours,
minutes. day. date, month. World
time mode displays an atlas with each
of the 19 time zones highlighted
when selected, Date and summer
time functions

Stainless £59.95
Gold Pl £84.95

Independent analogue display.
Digital hours, minutes, seconds, day:
and day, date, month, 1/100 second
stopwatch to 20 minutes, then
seconds to 12 hours; net lap and 1st
& 2nd place. Single counter to 8,998
ordual counter to 89.

€95 £69.95

Comprehensive display of hours,
- minutes, seconds. day date and
month. 24 hour alarm and
hourly chimes. Stopwatch from
17100 second tc 20 minutes,
then seconds o 20 hours. Upper
display-lap :tmes. Lower
display-totai time. S/Steel
encased—8mm trick plus front
buttoms

Only £39.95

TS4 Calculator/Alarm
(Same as ET! offer) £69-95

SE"(U. The world s largest manufacturer of

high quality watches

Solid stainless steel cases and bracelets, unless
otherwise stated. Scraich resistant glass Splash
resistant. Typically 2 year + battery life. Accuracy:
+ 15 seconds per month or better.

SEE OPPOSITE PAGE
FOR ORDERING DETAILS
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The best of both worlds with Casio’'s
new watch

LGD
Analogue
Digital

Stopwatch

Countdown

12 or 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 tfor February.

Case: Water resistant. Mineral glass. 39.6mmx35.8mmx8.3mm.

Battery Ore lithium battery type BR-20186 gives approx. 2 years operation

56Q8-50B. Stainless steel. Available now. {£39.95) £34-95
56QS5-38B. Chrome plated. Available soon (£27 95) £24-95

AR U Ve 4 [HE Y Y THE EXECUTIVE WATCH

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 1801 to the year 2099.

Stopwatch. Measuring normal, net, lap and first and second place times from 1/ 10 second
t0 11 hours, 59 minutes, 59.9 seconds.

Alarm time function. Displaying hours, minutes, and am/pm. 24 hour.

Tme 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-2018, lasts approx. 15 months.

79CS-51B Executive alarm chrono (£44.95) £39 . 9 5

81Q5S-35B Alarm
Chronograph

Stainless steel. Mineral glass.
Water resistant. 5 YEAR
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 1stand
2nd place times.

(£34.95) £29.95

NEW MODEL. 81Q8-40B. As above but heavy chrome

plated case (£27 95) £24.95

95QS-368 Chronograph. Similar to above but with dual

PLEASE NOTE

_Casic’s guarantee 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
beata lower advertised price providing the
advertiser has stocks.

Send for our FREE LEAFLET
""The whole truth about digital watches.”

SPECIAL OFFER

We are now sole suppliers of the
MASTER PACK software kit for the
Casio FX-501P 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 FX501P and FA-1 or FX-502P and
FA-1 purchased from us.

C-80 Calculator

time {12 or 24 hr.} in lieu of alarm and chimes. Stainless

steel. (£22.95) £19.95

95Q8-42B. As above but with stainless stee! jacket

£19.95).

{ ) £17.95 WITH CLOCK, ETC.

CALCULATORS

Watch

(Finger-touch keyboard).
Hours, minutes, seconds;
am/pm, day. Day, date.
month auto calendar

83QS-41B 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.
Stopwaich from 1-10
second to 12 hours; net lap
net {ap and 1stand 2nd
place. Nightlight,

ONLY £24.95

F-80. As above but with black resin case/strap with S/§

back and front trim. £l 9 95

PW-B1 £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.

SCIENTIFICS

With check. FX-7100 £24.95. FX-800 £24.95.

Others: FX-B1 £12.95. FX-80 £13.95. FX-100 £15.95.
FX.100 £15.95. FX.330 £15.95. FX.510 £19.95.
FX.3200 £21.95.

FREE MASTER PACK (RRP)17.95)

with FX-501P + F.A-1 or FX-502P + FA-1, FX-501p
£54.95. FX-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 1EH.

RETURN OF POST SERVICE

Postat and telephone orders received before 4.00 p m. wifl normally be despatched the same day by FIRST CLASS POST.

PRICE includes VAT, P&P. Send your

your ACCESS or B'CARD number to:

ETI JUNE 1980

Company Order, Cheque or P.O. or phone

Send your order by FREEPOST {2nd class post — no stamp required). Please phone urgent orders or use first class mail.

TEMPUS

pre-programmed to 2009.
Professionatl 24 hour
stopwatch: net, lap, 1st &
2nd place to 1/100 sec
Dual time. B digit calcutator
Nightlight.

Water resistant. Glass.
Black resin case /strap
44.9mmx35.8x10.2mm

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.

Tempus {Dept. ETI)
FREEPOST, 164-167 East Road

Cambridge CB1 1BR. Tel. 0223 312866
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TAPE RECORDER
IMISER

OPT

Don't be biased! Set up your tape recorder to make the most of those expensive
tapes. This unit allows you to optlmlse the frequency response of any tape

playing system.

1 ith the increasing popularity of cassette tape systems,
' 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 C1.

a4

N e ol
i pe
G

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 RVS 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. {f 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

~0
+9v
+ RV3
==c2 470R
47u |
N E
-4 -
RV1
47k
R2 [ A
2 aoonz R -13
AUTO R3 R4 R5 R6
- A% % 47k a7k ak7 22k je
SKHZWAM 2
( 1 5 6 7 8 10 12.
ouTPUT L”_l
+ c4 R7 8
== 10n > 10k 180k
c1 +
1u5 + =2
=
NOTES : - . o RV2 RV4 C5
IC11S 3140 Tes ak7 100k 140
IC2 IS XR2206 a7
-9V
O
Fig.1. {above) Circuit diagram. RV2 and RV4 are used to set the
frequency of the two tones.
OQUTPUT

PARTS LIST

RESISTORS
R1,7

R2

R3,4

R5

R6

RS

POTENTIOMETERS
RV1
RV2
RV3
RV4
RVS5

CAPACITORS
C1

C2,3

C4

C5

SEMICONDUCTORS
I1C1
1C2

MISCELLANEOUS

10k
1™M0
47k
4k7
22k
180k

47k min horiz preset
4% 7 min horiz preset
470R min horiz preset
100k min horiz preset
22k min horiz preset

1u5 tantalum
47u tantalum
10n polyester
Tu0 tantalum

3140
XR2206

PCB, IC sockets, single pole centre-off change-over

Fig.2. (left) Component overlay. The rate of switching between the two
tones is set by C1 (0.3 Hz here, with C1, 1u5).

HOW IT WORKS

Most of the work is taken care of.by IC2. This chip generatesa
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 activély 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 RV2and 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 IC2
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 _

switch.
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The XR2206 is available from Technomatic Ltd or Stevenson
Electronic Components. The other parts should be readily
available.
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F“F-E NASCOM-2 MICRO-

FREE 16k
RAM Board

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

powerful, 8 bit processor on the market.
INTERFACE

ard Nascom, monitor controlled, decoding.
modulator to drive the domestic T.V.

or the RS232/20mA teletype interface.

NASCOM-2.

directly into any standard teletype.

options —
output on the printer.
/O (MK 3881) giving 16, pri

These ere addresssble as
complete handshake controls.

Basic.

Fully buiit and
housed in 8

PLAIN PAPER
PRINTER

for just £325 plus VAT. Interfaces with all micro
computers

The Nascom IMP (impnct Matrix Printer) features

@ Bi-directional printing.
® Automatic CR/LF.

rate from 110 to 9600

processing

COMPUTER

{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

Keyboard New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses stand-

T.V. The lv peak to peak video signal can drive a
monitor directly and is aiso fed to the on-board

1.0. On-board UART (int. 8402) which provides
serial handling for the on-board cassette interface

The cassette interface is Kansas City standard at
either 300 or 1200 baud. This is a link option on the

The RS232 and 20mA locp connector will interface

The input and output sides of “the UART are
independently switchable between any of the

i.e. it is possible to house input on the cassette and

PIO There is also a totally uncommitted Paraliel
rammable, /O lines.
x- 8 bit ports with

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 The Nascom 2 contains a full 8K Microsoft
Basic in one Rom chip with additional features like
DEEK, DOKE, SET RESET for simple programming.

Microprocessor board* {Nascom 2)

4MHz 280 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
interfaces; Keyboard; 128 character ASCl
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, 1Kx8 EPROMS) £50
Nas Pen text editor (2, 1Kx8 EPROMS) £30

Floppy disc system

Double sided, double density 5}in disc
giving 280K bytes formatted, including con-
troller board/PSU/Housing and intercon-
nects £480.

Controller board £127.50
£240.

CP/M £80

System 80 housing

High strength GRP moulding
Accepts 12x8 Nascom 2 CPU board, four8x8
expansion boards. £85 incl. frame racking,
interconnects and motherboard.
Expansion boards*

16K RAM £127.50 ¢ 32K RAM £185.00
48K RAM £245,00

High Resolution Programmable Graphics
£80

Second Disc

High Resolution Colour board £140 (kit).

* Available in kit form.

stylish enclosure

©® 60 lines per minute. ®80 characters per fine.
®10 line print buffer.
96 character ASCIl set

(|nc|ud|ng upper/lower case, S # f). @ Accepts
8}" paper {pressure feed). ,:ts 94" paper
(tractor feed). oTractor/pressure eed. ©®Baud

€ ® External signal for
optional synchronisation of baud rate. tdeal for word

All prices subject to VAT.
Lﬁ e

COMPUTER KEYBOARDS

TASA 56 key touch sensitive keyboard. All ASC!
characters including control keys. Paratle! output
with strobe. Shift lock. Keys coded in 3 colours to
indicate functicn. 18 V DC at 35 mA, 15" x 6.26' x
0.385" thick. Black resin encapsulated.

49.50 + VAT

Star Devices MK il 71 keytouch sensitive keyboard.
With numeric pad. All ASCH characters including
control keys. Acto key repeat. Parallel output with
strobe. Shift lock with indicator LED. Built in
‘beeper’ with lavel control. 5 V DC at 300 mA 15" x
7 x 1.28". Grey case with white keys on blue.
4850 + VAT

Carter 57 key ASCIil keyboard. Conventional key
board. 128 Agcu characters mcludung control keys.
Parailel output with strobe. Shift iock. + 5V and

—12VDC. 12" x5.5” x 1.5". Black keys with white
ledgends.

39.34 + VAT.

FERRANT! — “SIZE 14 x 6 x 3" SLOPING FRONT”

60 Key ASCIil Coded in steel case. Latched output
complete with Plug and Cable with circuit to
convert to T.T.L. leveis.

In good condition at only £26 + VAT, P/P £2.50

S

S NOW

for the ridiculously low price of
price still only £125 plus VAT).

nQsCcom-

12" x 8” PCB cari mg sLSI MOS‘I‘_H-ackai , 16
MOS memory pacl aoas and 33 packages.

modulated video and cassette or teletype

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.

No more Thvmg over & boﬁiuglldoring iron the

Bm.in s blqrnt smali system is available fully
constructed for you to slot into xour own honslng
140 plus VAT (k

1K

There is on-board interface for UHF or un-

The 4K memory block is assigned to the operating

a

‘ NASCOM PRODUCT LIST + VAT
i /0 board kit less 1 /0 chips

board
CTC — MK3882 multi 8!9 interrupt driven
clock generator for /O board
P/I0 — MK3881 + interconnect for I/0
boerd
- P/1Q interconnect only (for 1/O board}
Econographics kit for additional 128 char-
acters (N1 only)
Conversion to high resolutuon colour
raphics
ascom 19” rack mounting card frame
for N1 and N2
Nas-DA disassembier 3 EPROM for Nas-

!\XK36271 8K BASIC in 8K x 8 ROM
Naspen VT in 2 EPROM

Nas-sys monitor in 2 EPROM

Nasbug 72 1 x EPROM

' Nasbug T4 2 x EPROM

Tiny Basic 2 x EPROM

Super Tiny Basic 3 x EPROM

Super Tiny Basic upgrade 1 x EPROM
Tape Software

ZEAP 1.2 tape and documentation for N1
.ZEAP 2 tape and documentation for
Nas-sys

8K BASIC tape and documentation for N1

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 UART

2114 1K x 4 Static RAM
8080A

00
UART + BAUD rate generator + crystal for /0
16.00

MEMORIES Discotuints 10% for 4, 15% for 8,

= -

8.50
3.80
30.00
37.50
3250

78 8 J[UBRBSREsY
88

wh

owsBuBanuuy 78 8 SURKIHE
RRTRLABRIRE 88 8 3883883

EXCLUSIVE TO HENRY'S
50% OFF MAKER’S PRICE

ascom, Tandy, etc.
9240 volt manna input. ASCil character set
®Paper feed, and on/off select switches
‘BELL’ signal  Weight 10ibs

Size: 13" x 104" x 4" LIST PRICE £400
®New, boxed and fully guaranteed

POST PAID Price £195.00 + VAT

See COMPUTING TODAY Recommendations
Mare~ 10

SB5UBS

CENTRONS QUICK PRINTER 1
- /// 5 3

for: ® Software selectable 20, 40 and 80
TANDY column using 120mm_aluminium-
¢ ised paper. 1 roll supplied.

PET, @150 lines per minute.

NASCOMComroma parallel date interface for

@E@EME Tanex (min. con) Kit, Inct. VAT  £49.45

Microtan 65 Kit, inct. VAT £79.35

Microtan 65 Assembled, incl. VAT

Lower case pack, incl. VAT
Chunky Graphics Pack, incl. VAT

£10.90

£90.85 . £7.50
20 Way Keypad Incl. VAT £8.95
COMPUTER SYSTEMS Tanex Assembled Incl. VAT £60.95 Mini-mother board inci. VAT £9.95
P SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW
S
Your London & National Nascom Distributor. ADD VAT ”ENkys
Export Orders deduct VAT, but add 5% carriage 15% s
Official Export & Educational Orders weicome | TO YOUR i 404 Edgwa,ecé’&';"tfg,:(d'f,,?'z\'fzw?eo England
L Our Teﬁ)r( 262284 Mono Ref. 1400 Transonics ORDER 01-402 6822
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Next month ETI presents the definitive history of the
spacecraft. lan Graham - our permanently high
spaceman - - talks u& !hrough the hardware of the

gl sgto date and takes a look

T ly in our imaginations.
For everyone who has !ooked up at the stars and
1

Also next issue we have the long awaited Image
Co-ordinator which will allow you to do things with

your stereo image that your mother wouldn't approve

of! MoreoversTim Orr follows up his, Handbook
this month, with a le in samllar :

on his favourite' saﬁ% 4 1 Active Filt

e —NEWS

WHAT. TO LOQK FORWARD TO
IN OUR JULY: IS@&JE'GH :
SALE ]EJNESTH

“}“ . #

&

For the audio men there #
the rising stars of hi-fi,
tem. It can be bou;,htf 1 5 -
fully built and worky L
example of their-rang § .
and the 204 (11%W per

by your speakers. ‘# {

o A8 M SN . K y g
L = T ! * B
& P o LI P :
& — £ . - : 3 ; =
Auif_ Ies ientioncd hergin are in an advanced state of %rﬁepamlim\ig however, circumstances m(‘i’y dictate changes to the f‘g)ﬂcomems,'
., . ' * }
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GHROMASONIGH - (T4 (0 THY .z
- 4K MEMORY

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 8x2114

TELEPHONE 01-883 3705 01-883 2289 : ‘ ONLY

your coundeet eonnoetion in the world of eomponente £32+VAT

: INCLUDED FREE
Now AVA“-ABLE Sample tape with extended

Low cost computer in kit form maChing [COds mpHiIGrand

disassembler

U K 1 0 1 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
SIMPLY HIT NEEDED
‘RETURN’ AND GO

Also available ready assembled,
tested and ready to go

As seen in only £248 +VAT

PE,
August to November '79

H Build, understand, and

2 S Kit price ; program your own
Demonstration At Our Shop only £199+ VAT . computer for only a
(enter through stationers) ’ small outlay

AVAILABLE SOON

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.

== _J
‘Dynamic RAMS | |ntorface CA3046 0.65 PLUS LS saries 7415125 0.36 17415279 0.57
£ 8205 3.00 | CA3053 0.72° Superboard 11 | 74L500 0.18 | 74L5126 0.36 | 7415283 1.09
4027 3.01 |g313 2.00 | CA3075 2.00 74LS01 0.18 | 7415132 0.60 | 7415289 4.50
4050 (200ns) 2.80 | gyqg . 2.08| CA30785 1.90 [N 18 74L802 0.18{ 7415133 0.39 | 7415290 0.91
4050 (350ns)  2.35 |g554 2.77 | caz080 0.67 [ LM3065N .50 | SN76660N 0.75] 741503 0.19| 7415136 0.36 | 74L5293 0.91
4060 (300ns) 2.39 8228 4.13 | CA3080E 0.67 { LM3900N L SN76666N 0.75 | 74LS04. 0.20 § 7415138 0.65 |.741.5295 1.30
4116 5.76 | 9351 5.00 | CA3081 1.30 | LM3905N 1.00 | TAA263 2.20 | 741505 0.22] 7415139 0.65"[ 7415298 1.16
8253 6.93 | CA3082 1.30 | LM3909N 0.68 | TAA320A 0.50 | 741508 0.20| 74LS145 0.97 | 7415348 1.39
Static RAMS 8255 4.95 | CA3086 0.45 | LM3911N 1.10 { TBA120S 0.70 | 74LS09 0.22 [74L5151 0.81 | 7418352 1.04
2102A 1.16° CA3089 1.75 | M252 B1 AA  7.50 | TBA231 1.00 | 74LS10 0.20 [ 7415153 0.52 | 7415353 0.92
2102A-2 1.16 | Baud Rate CA3090Q 3.95 | M253 B1 AA 7.95 | TBA520Q 1.00[74LS11 0.20 { 7415154 1.30 | 7418362 4.21
2111A1 1.70 | Generators CA3097E 1.85 | MC1310P 1.00 | TBA530Q 1.50 | 74LS12 0.18 | 7418155 0.72 | 7415365 0.47
2112A-2 2.35 [ pc14411 5.87{ CA3123¢E 1.70 | MC1312P 1.85 | TBAS40Q 1.60 | 74LS13 0.37 | 7415156 0.721741L5366 0.47
21L02 0.98 | Mm5307 9.38 | CA3130E 0.85 { MC1314P 3.35 [ TBA550Q 1.50 | 741514 0.65( 7415157 0.57| 7415367 0.47
2114 4.50 CA3140F 0.36 | MC1315P 6.50| TBAS60Q 3.75 [ 741515 0.18] 7418158 0.57| 7415368 0.47
4035 (1000ns) 1.07 | yaRTS CA3160E 1.00 | MC1327pP 0.95 | TBABS51 1.80 | 741520 0.18] 74LS160 1.09| 7418373 0.78
4045 (250ns) 6,15 | Ay .5.1013 3.90 | CA3600E 3.69 | MC1330P 1.00| TBA750Q 2.64 | 741521 0.18) 74LS161 0.69 | 74L5386 0.36
5257 (TMS4044) MM5303 5.04 | 1CL7038A 3.57 | MC1350P 1.20| TBAB0O 0.83 § 741522 0.18741S162 1.16| 74L5393 0.84
6.93 | r\seo1ine 3.55 | ICLB038BC 8.82 | MC1351R 1.20| TBAB10S 1.24 | 741526 0.18( 7415163 0.62 | 74L5668 1.17
6810 3.48 . IcLeo3scc 3.40 | MC1352P 1.35| TBAB10AS 1.00 | 741527 0.18].74L5164 1.06, 74LS670 1.71
1TT7120 1.90 | MC1375P 1.73| TBA8B20 0.76 | 741528 0.18] 74LS165 o.72|
ROMS LF351N 0,40 | MC1445L 2.95 [ TBAD20Q 1.75 | 741530 0.18174LS166 1.65
2513 (U.C) LF356N 0.80 | MC1456CG 1.76 [ TBA990Q 1.50 | 741532 0.26] 7415168 1.71
2513 (L.C) LM301AH 0.36 | MC1458CP1 0.45 | TCA270Q 1.00 | 741533 0.26| 7415169 1.71
LM301AN 0.25 | MC1495L 5.98 | TCA730 3.97 | 741537 0.23]74L5170 1.72
CPU LM307H 0.66 | MC1496P 0.75 | TCA740 3.97 | 741538 0.23)74L5173 0.81
6800 d LM307N 0.43 | MC3302P 0.65 | TCA940 1.60 741540 0.18} 7415174 0.97
8080 4.95 | Integrated Circuits | LM308N 0.95 | MCc3340P 1.20 | TDA1054 1.20 | 741542 0.65| 7415175 0.97
9900 26.06 (7038 pin) 0.95 | LM308 0.55 | MEM780 2.48 | TDA1327 0.95 |74LS47 0.81)74LS181 2.77[
280 9.00 | 709 (8 pin) 0.35| LM318N 1.95 | NES31N 1.00 | TDA1352 1.35 | 741548 0.81]741LS188 0.44
6502 9.50 (709 (14 pin) 0.38 | LM319H 2.25 | NES4OL 2.97 | TDA2020, 3.20 | 741549 0.81]74LS189 2.08
709 (T099) 0.45| LM322N 3.87 | NE555N 0.22 | TLO72CP 0.95 [74LS51 0.18|74LS190 0.86 2"_02
E-PROMS 710 (8 pin) 0.36 { LM324N 0.50 | NE556N 0.60 [ TLO74CN 1.50 |74L554 0.18] 7415191 0.86
1702A0 5.16 | 710 (14 pin) 0.38 LM339N 0.50 | NES6ON 3.25 | TLO81CP 0.45 | 741555 0.18| 7415192 1.04 8 f0|’
2708 6.76 | 710 (TO99) 0.45] LM348N 0.90 | NESBIN 3.95 | TLOB2CP 0.95 | 741873 0.33)74L5193 1.04 .
2716 17.50 | 711 (14 pin)  0.40 | LM370N 2.90 | NE562N 3.95 | TLO83CP 1.05 741574 0.30| 7415194 0.86 £7 oo
711 (T099) 0.87 | LM371H 2.05 | NE565N 1.10 | TLOB4CN 1.15 | 741575 0.40)74L5195 0.97 -
T.V. Controller 739 (14 pin)  1.80| LM373N 2.90 | NESE6N 1.20 [ UAA170 1.98 | 74LS76 0.27 7415196 0.97
SFF96364 10.50 ] 741 (8 pin) 0.18| LM374N 2.90 | NESE7N 1.35 | UAA180 1.98 | 741578 0.27]74L5197 0.97
741 (14 pin)  0.35 | LM377N 1.75 | SAA1024 3.40 | ZN404 0.80 | 741583 0.78 741522y 0.92 16 fOI’
741 (T099) 0.42 | LM378N 2.06 | SAA1025 4.85 | ZN414 0.80 | 741885 0.81} 7415240 2.08 £
Buffers 747 (14 pin)  0.70 [ LM379S 3.76| SL414A 1.90 | ZN417E 1.90 | 74LS86 0.27 | 7415241 2.08 13.00
74365 0.52 1 748 (8 pin) 0.33 | (M380N8 0.85 | SL440 2.90 | ZN423T 1.08 | 74L590 0.57 (7415242 2.08
74366 0.52 {748 (14 pin) 0.45 | LM38ON 0.75 | SD600OOV 2.98 | ZN424E 1.15 | 741591 0.97 7415243 2.08 .
74367 0.52 [ 748 (TO99) 0.48.| LM381N 1.45 | SN75491N 0.75 | ZN424P 0.80 | 741592 0.69| 7415245 2.50 32 fOI’
74368 0.52 | 753 (8 pin) 1.50 [ LM381AN 2.50 )} SN75492N 0.85 | ZN425E 3.75 | 741593 0.60]74L5247 1.09
811895 1.25 § Av.10212 5.80 [ LM382N 1.20 | SN76001N 0.95 | ZN458A 1.35 | 741595 0.81}7415248 1.09 £25 oo
81L596 1.25 | Av.1.5050 1.90 | LM386N 0.78 | SN76003N 1.98 | ZN459CP 2.73 741596 - 1.16| 7418249 1.09 N
81L597 1.25 | Ay.1.5051 1.45! LM387N 0.95 | SN76008K 1.60 [ ZN1034E 1.90 |7415107 0.32| 7415251 0.96
81L598 1.25 [Av.16721/6  1.95|(m389N 0.95 | SN76013N 1.40 | ZN1040E 6.85 |74LS109 0.32(74LS253 0.92
8726 1.90 { Ay.3.8500 5.00 | LM725CN 2.25| SN76013ND  1.40 | ZN1066E 5.85 |74L5112 0.32|74L5257 0.92 64 f0|’
87128 1.90 | AY.5.1224 2.40 { LM1303N 1.00 | SN76018K 1.50 { ZNAT16E 4.95 [7415113 0.32 (7415258 0.92 |
8795 1.57 | av-5.3507 4.15 | LM1808N 1.95 | SN76023ND  1.30 | ZNA134J 26.95 (7415114 0.3217415259 =1 £45.00
8796 1.57 | AY-5.4007 6.30 | LM1812N 6.40 | SN76033N 2.00 7415122 0.69} 7415261 LB Al excluding VAT
8197 1.57 [ cA3036 1.10 [ LM1820N 1.00 | SN76532N 1.55 7415123 0.72| 7415266 [k AV excluding
8798 _ 157 | cA3045F 1.40 1 LM1870N 1.98 | SN76544N 1.25 s 7415124 1.391 7415273 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 A or B ycard ber (Min. tel order £5).
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FEATURE

The ultimate chess machine?

Well this must come
pretty close. Ron

Harris has been
getting beaten  \§
regulary this month.\§

Recovering some
confidence he reports.\

¥

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. | 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 | 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.)

Sargon is the latest in the long line \

Model Modules

The basic concept of Sargon is a modular one. When the
program 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

ETI JUNE 1980

'AND THE
CHESS-SET!

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 board better than Domestos. Kills
all known opponents. Dead. Naturally included are also full
board review and alteration facilities.

Levél 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. | only ever beat the infernal thing once at this level —
and | lost more than | 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 | 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. | got a draw! P

“
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1. E2 -E4 E7-ES5 21 Ci—E3 B6xE3
2. GiI-F3 B8-Cé6 22 E1xE3 C7-Cé6
3. B1 -C3 G8-Fé6 23 A1 —-E1 D6xE5
4. F1-C4 F8-C5 24 FAxE5 E8—FE7
5. F3-G5 E8-G8 25 G5—-H3 D7—-H3
6. E1-G1 D7-Deé 26 G2xH3 F8-D8
7. D2-D3 C8-G4 27 E5-E6 E7xE6
8. D1--D2 D8 —-E7 28 E3xE6 E7xE6
9. C3-D5 F6xD5 29 E1xE6 D8 -—-C8
10. C4xD5 C5-B4 30 H3-H4 G8-F7
1. C2-C3 B4-AS5 31 E6 —E3 C8— B8
12. D5xC6 B7xCé6 32 B2-B3 B8 -E8
13. F2-F3 G4-D7 33. E3xE8 E7xES
14. D3 -D4 E7-F6 34. H1-G2 EB-F7
15. D4xE5 A5--B6 35 G2-H3 F7-F6
16. G1—-H1 F6xES5 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-DS5 39 C3xD4 E5xD4
20, D2xD5 C6xD5 40 F3—-F4 D4-C3
DRAW?

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 is not to be scorhed, consider it a
toy and you’re beat before you start. Tread care fully, oh ye of
{ittle faith, lest ye be divested of all manner of men!

Chess Champion

Just when | 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 | 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 [ 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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£104.95.

The Chess Champion printer unit. Price :

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. | 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 30 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

21. F3xD4  D5xD4 41. A4-B6  F8—E8 59. E5-D4  H5-H4
22. DIxD4  F6xD4 42. H2-H3 D6-F4 60. D5-F5 C6-—E6
23. B2-B3  C7-Cé6 43, B6-D5  F4-D6 61. D4-D5 E6-B6
24, C4-D6  B7-B5 4. G2—-F2  H8-G7 62. D5-C4 G5-F6
25.  G2-G4  AT-A5 45. C4—-C6  E8—E6 63. C4-C5 B6—E6
26. D6-B7 D8—F38 46. C6-C4  E6-E8 64. C5-D5 E6-B6
27. E6-E2 A5—A4 47. C4-C6 E8—E6 65. F5-F4  H4-H5

7 48. F3-F4  G5xF4 66. F4-C4 B6-B3
- » %@/ 49. F2-F3  H6-H5 67. C4—E4  H5-G6
% / // % 50. G4xH5  E6-H6 68. [E4-F4 B3-E3

//%‘//// // % 51: DSiF4 D6>iF4
%1// L3 B = 2 e B

\\\

@ : _ ‘///; % 4 / 54, C5-D5  F4-G5

6. E4~EA5“ F,6;/E4 ////%////// % I %%/4 ////// /// »
BN BT / mim wl . /
10, Cl_D2 Ed4xp2  30. GI-G2 GJ—GS / ’//g/ //// '/ <

11. C4xD2 E8—G8& 31. F2—-F3 H7-H6
12. Ei-Gi B4-E7 32. E2-E6 G8—H7
13. A2-A3 B4—E7 33. A5-C4 F8—AS8

%// // 69. F4-E4  E3xE4

14, D3-C4 D5xC4  34. G2-F1  A8-B8 Y
15. D2xC4 A8-D8  35. C4-B6 B8—F8 // // // 70. D5xE4  F6-C3
16. Al-D! D8.D5 36. F1-G2 D4-B2
17. F1-E1  F8-D8  37. E6-E7  H7-HS8 55, H3_H4  G5xH4
18. E1-E4 F7-F5  38. B6xA4  B2xA3 56. D5-C5 H4-G5
- ~ N 39. E7-C7 C5-C4 57. E4—E5  H6xH5
/// 40. CIxC4  A3-D6 58. C5-D5 F6-C6
/

¥

//// ""/J/ %/ /
/%%A/ A
) //@% R B ////
%%////// s om 4/

< 8
{/ . //// / 2, ”/ Z
momrm o | PR N e
0% Dith o ﬁ,;
. ([E5~F E7xF6 . wl . Yy

20. E4xE6 C6xD4 /// % /// %

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 beard in Chess Champion.

%//

71.  E4-D3 C3-E5
72. D3-E4 G6—F6
73. E4-D3 F6—F5
74. D3-E3 F5-G6
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However, please don't think I’'m decrying Chess Cham-
pion’s ability. 1 wouldn’t dare. With the possible exception of
the Voice Challenger, 1 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 | 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 | couldn’t resist it — below | 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).

i

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.

52

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! | 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

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. ET'
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All the reliability; accuracy

and style you would expect
from the most expensive
watches. @iecin: meEmma®

. despatch centre. designed watch, suitable for those special
Metac have become synony- The centre now guarantees ‘occasions. .
mous with quality and extreme that every order received by 3.30pm. Displaying hours, mins, secs, day and
good value. will be safely and securely on its way gf‘geétgigﬂtgcr?talso S Ealiaesegidar
We are particularly proud of back to you the same day. The slim but strong bracelet is fully
this reputation and preserve it by Guarantee. Every watch is adjustable and is available in a silver or
meticulously selecting and carefully guaranteed for one year.  goldfinish
checking every product we sell. And, as with all Metac products, M64 Mans dual time quartz alarm
Our customers are conse- we will be pleased to refund your cronoeraphrvitiGidieits)

. : 5 indicators and 22 functions.
quently guaranteed a stylish,accurate  money if you are not completely For business people with overseas

and re“ab_le timepiece which should  satisfied with the watch, and return contacts and responsibilities this is the ideal
cost considerably more than Metac's it within 10 days. watch.

special offer prices.

Local time is always visible, butin

: ddition the watch can be set, and I,
2 hour despa_tch.Thcs L Credit card holders may telephone : secor?d time zone??r:]eifheflsgrgeélciour
another unique Metac I 0327276345 or (01) 723 4753 formats, and displays a day and date for
service. i and place orders immediately, without each zone.
We don't believe, unlike other completing the coupon. E The chronograph/stopwatch displays
companies, that you really want to s up to 12 hours, 59 minutes and 59.9 seconds.

On command, the stopwatch display

g tt , 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 any time
within a 24 hour period.

To complete the functions. trere s
also a 4 year calendar and a fully adjustable
o T eqges
»gﬁ -._-:‘,:4_3,”,“ £9 me&p

M 15 Ladies quartz

LCD Day Watch

This slender watch displays hours,
mins, secs, day and date and has an auto

chey § calendar and a backlight.
. \ R s Al Only 25mm X 20mm X 6mm thick
R . ans ‘dualtime ga: :
M18 £15 gcsp&p chronograph with 6 digits, this elegant watch has a bracelet, in silver or
Ladies quartz LCD Fashion Watch 5 indicators and 22 functions. PR e e e R
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M17 Ladies 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
pronze/gold or silver finish.

M30 Mans duaI time melody
alarm chronograph with
count-down timer, 34 functions

A very impressive new watch ata
superbly low price and with so many useful
functions.

There are 5 independent working
modes; normal watch, count-down alarm,
alarm, dual time zone, 1/100th 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.

ET! JUNE 1980
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Mans quartz LCD with 6 digits

M3 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 1s 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.

M4 Mans quartz LCD alarm with
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 1s a 24-hour alarm,

a 5-minute shooze 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.

M16 Mans dual time quartz alarm
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.

[Netac

- ELECTRONICS & TIME CENTRES

Callers may buy from our shops in:
London, 327 Edgware Rd, W2 Daventry,
67 High St, Northampton, St. Giles Square.

— —— — — — — ——

24 hour Despatch Centre,67 High Street,
Daventry, Northants.

Please send me the following watches:

Medel No. Quantity ”COIOLVJHfabVD[IEW‘

l
|
l
|
|
|

lenclose PO/Cheque for £ _
Barclaycard/Access No.

Name
Address
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LED's 0.125in.
Red TIL209
Green TIL211  TIL221
Yellow TIL213  TiL223
Clips 3p 3p
DISPLAYS
DL704
DL707
FND500

0.2in
TiL220

0.3inCC
0.3in CA
0.5in CC

Low profile

by Texas

8 pin 9p 18pin 16p
14pin Hp 20pin 180 28pin 26p
16pin 12p 22pin 20p 40pin 38p
3 lead TO18 or TO5 skt. 12p each.
Soldercon pins: 100 for 60p.

24 pin  22p

TIP32C
TIP2955
TiP3055
2TX107
2TX108
2T X300
ZTX500
2N3053
2N3054
2N3055
2N3702
2N3704
2N3706
2N3819
2N3904
2N3905
2N3906
2N5459
2N5777

BC548  41p
BCY71 16p
BCY72  15p
BD131  40p
BD132  40p
BD139  33p
BD140  33p
BFRYS0  23p
BFY51  23p
BFY52  23p
MJ2955 100p
MPSAQ06 16p
MPSAS6  16p
TIP29C  60p
TIP30C 48p
TIP31C
DIODES
1N914

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC108C
BC109
BC109C
BC147
BC148
BC177
BC178
BC182
BC182L
BC184
BC184L
BC212

1N4006
1N4148 1N5401 p
BC212L 1N4002 BZY88ser. 8p
BC214L 100 1N4148 £1.50 per 100

@ VEROBOARD

Size in. 0.1in. 0.16in.  Vero

25 x 1 16p — Cutter 110p.
25x3.75 60p 53p
25x5 70p 65p
3.75x 5 750  75p
3.75x17  275p 240p
SS pins/100 45p 45p
Fibreglass board, 203 x 95mm: 80p each.
Alfac — 38p per sheet.

Pin insertion
tool 150p.

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 res) 0.5W £8.50. 0.25W £5.30.

METAL FILM RESISTORS
very high stability, low noise rated at %W
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 -
mwm o o 7P
Rotary 5K-2M2 Log or Lin smgle 30p
Ratary 5K-2M2 Log or Lin double  90p
Slide 60mm travel 5k-500k Log

or Lin, single . 60p
Suitable knobs for above wnh co!oured
caps in red, blue, green, grey, yellow and
black. Rotary controls 16p each. Slide
type 12p each.

Murata Ultrasonic Transducers
64mm 8 ohm speakers
64mm 64 ohmspeakers
SRB 17W saldering iron
Reel of 22swg solder {39.6m)
Desoldering ‘tool
Precision screwdriver set
Titan Electric drill
Minaiture 606 and 909

at 100mA transformers

350p pair
100p each
100p each
430p each
320p each
510p each
170p each
1095p each

105p each

TOGGLE
Standard
Miniature
Subminiature
SLIDE
Standard .
Miniature .
ROCKER {10A rahng)
SPST 34p each.
ROTARY

1P12W, 2P6W, 4P3W or 3P4W  51p each
Key operated DPDT (Yale key ) 395p each
PUSH

Non locking - push to make
- push to break
- SPST

- DPDT

REGULATORS

100mA + ve
78L.05 30p
78L12 30p
78L.15 30p

SPST 36p
SPDT 75p
SPST 58p

DPDT 50p
DPDT 85p
DPDT 78p

DPDT 17p
DPDT 16p

SPST 46p each.

16p eath
22p each
75p each
100p each

Locking

LM309K 140p
LM317T 220p
LM323K 480p
LM723 40p
1A —ve

7905 85p
7912 85p
7915 85p

TA +ve

7805- 70p
7812 70p
7815 70p

RS
CAPAC\TOR POLYSTYRENE

High quality foil type. 83V worklng 5% tol.

22pt to 100pf . : 7p each
1500pf to 0.01uF 9p each
TANTALUM BEAD
0.1,0.15,0.22,0.33, 0.47, 0.68
18& 220F @35V .

4.7,6.8, 10uF @ 25V .

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

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

POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 6p ea.
0.15, 0.22 8p each
0.33,0.47 . H . . .12peach
068 . . . . . . . . . . .17peach
1.0uF . . a2 B . 22p each
CERAMIC

Plate type 50V. Available in E12 series from
22pF fo 1000pF and EB 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

. 10p each
. 18p each
. 22p each

4p each
5p each

63v_047 1.0 :22 47 10 6p each

22 33 47 8p each

100 - 16p each

220 20p each

10 22 33 47 6p each

100 . 8p each

220 ) 12p each

470 18p each

1000

28p each

Specially developed packs
intended for development
work.
%W CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm {650 total)
%W CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm {650 total)
%W MF 1% resistor, 10 each value E24
series 51 ohms to 330K {930) .
Preset potentiometers 5 each value
from 100 obms to 1 Megohm (65}
Polyester capacitors 5 each value
0.01 to 2.2uF {70) .
Ceramic plate capacitors 10 each value
22pF to 0.01uF (310) . .

530p each
850p each
2950p each
390p each
690p each

575p each

DIN PLUGS AND SOCKETS
plug chassis line
socket socket
2pin 8p 8p 12p
3 pin 12p 10p 12p
5 pin 180° 12p 11p 17p
5 pin 240° 14p 11p 22p
JACK PLUGS AND SOCKETS
unscreened screened
2.5mm 10p 15p
3.5mm 10p 16p
Standard 16p 30p
Stereo 23p 39% 22p
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.

socket
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Electronic Components

4023 25p
4024 55p
4025 20p
4026  160p
4027 45p
4028 90p
4029  100p
4031 220p
4033  150p
4036  350p
4039  350p
4040  110p
4041 85p
4042 80p
4043 95p
4046  110p
4048 60p
4049 50p
4050 50p
4051 80p
4053

4054
4060 120p
4063 120p
4066 60p
4068 25p
4069 25p
4070 25p
4071 25p
4072 25p
4073 25p
4075 25p
4076 90p
4077 25p
4078 25p
4081 25p
4082 25p
4086 75p
4093 60p
4095 110p
4098 120p
4501 20p

120p 4502
4507
4508
4510
4511
4512
4516
4518
4520
4527
4528
4529
4531
4532
4538
4543
4566
4558
4559
4581
4585

741547
741548
741854
74L573
741574
741875
741576
741578
741583
741585
741586
741.590
741593
74L595
7415107
74L5114
7415123
7415125

7418126 65p
7408132 95p
7418136 60p
7415138 gop
7415139 80p
74LS151 75p
7415155 -75p
7418156  80p
74LS157 55p
74LS158  70p
74LS160 75p
74LS161. 75p
7415162 95p
7418163 90p
74LS164 90p
74L5165 80p
7418173 120p
7418174 100p

7418175
7415190
7415191
7415192
7415193
7418195
7415196
7418197
7418221
7418251
7415266
741.5290
7418365
7415366
7415367
741.5368
7415386
74LS670

7442

7445  85p
7447  Sgp
7448 585
7473 30p
7474 30p
7475  3gp
7476  35p
7485  65p
7486  25p
7490  35p
7492  35p

7493 35p
7496 55p
74121 35p
74123 45p
74125 45p
74126 45p
74132 55p
74141 70p
74145 70p
74148  120p
74150 65p
74154 80p

74157
74164
74165
74174
74177
74190
74191
74192
74193
74194
74196
74197

TBABOO
TBAB10S
TDA1008
TDA1022
TDA1024
TDA2020
TLO71
TLO72
TLO74
TLO81
TLO82
TLO84
TL170
XR2206
XR2207
ZN414
ZN419
ZN424
ZNA425E
ZN460
ZN1034

LM10  400p
LM301A  30p
LM308 70p
LM318 85p
LM324 52p
L.M339 55p
LM348  100p
LM377  170p
LM378  230p
LM3795 410p
LM380 80p
LM381  140p
LM382  120p
LM383  200p
LM386 90p
LM387  120p
LM389 . 100p
LM391  170p
LM1310  140p
LM2917  280p
LM2924  160p
LM3900  60p

LM3909  72p
LM3914  280p
LM3915  280p
LM3911  120p
LM13600 160p
MC1496  80p
LM1458  40p
LM1830 180p
MC3340P 135p
MC3360P 135p
MM57160 650p
NES31  110p
NE555 23p
NE556 60p
NES566  120p
NES67  120p
NES70  420p
NE571  460p
NE5537 POA
RC4136 100p
SAD1024 1310p
SN76477 230p

709 40p
741 18p
747 50p
748 35p
7106 850p
AY-1-0212 660p
CA3046 70p
CA3080 75p
CA3130  90p
CA3140  50p
FX209 820p
ICM7555 100p
ICM7556 POA
LF347 135p
1.F351 45p
LF353 85p
LF355 92p
LLF356 95p
LF357 92p

| MICRO

21L02 120p

2112
2114LP
4116
2708
27186

220p
420p 6800
620p  8080A
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1980p
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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
s PR : and signal processing. o .

SECTION ONE :
small signal and pre-amplifiers
A SECTION TWO : '
" large signal, or power, amplifiers
SECTION THREE : '
" audio frequency oscillators



1 SMALL SIGNAL AND PRE-AMPLIFIERS

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

Preampliﬂers are used to convert low level signals into

5 .
10 N = SURPLUS LOOP GAIN (LI
y L
104 T >
. | __ OPEN LOOP GAIN
L N I
109
{— CLOSED LOOP GAIN OF X100 {Av)
VOLTAGE ! — T
GAIN 10 i 3
kb] N
[ GAIN BANDWIDTH (GBW}
1
10-1 L _
1 10 j00 1k 10k 100k MO

FREQUENCY Hz

Fig.1. Typical frequency response for the 741 op amp.

open loop voltage gain rolls off at —6 dB per octave. By
applymg 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.

RA

INVERTING MODE
(CLOSED LOOP Ay = RA
VOLTAGE GAIN} KB
(INPUT IMPEDANCE] ZIN = R8
{OUTPUT IMPEOANCE) Zo = R0
+L

CLOSED LOOP
OUTPUT THD = THE 20=Ro_

I+L L

RB
ZIN = RC SO LONG AS RC IS SMALL
. MPARED HE INTERNAL
INPUT RESlSTANCE OF THE OP AMP

CLOSED LOOP

BANDWIDTH = GBW CLOSED LOOP THD

QUTPUT THD

CLOSED LOOP _ GBW

BANDWIDTH ‘EV_

L = SURPLUS LOOP GAIN

Ro = OPEN LOOP OUTPUT IMPEDANCE

THD = OPEN LOOP THD

GBW = GAIN BANDWIDTH — FREQUENCY AT WHICH
OPEN LOOP GAIN 1S UNITY

Fig.2. A comparison of the performance of inverting versus non-

inverting configurations.
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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 feast 20 kHz and input impedance of 10 k.

A. First, try the inverting mode as shown in Fig.2.
Zin = 10k = RB.

= 60dB = X1000 = RA
RB

Therefore, RA = 10k 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.

SHORT TO |
GROUND
WHEN

ADJUSTING
THE PRESET

Fig.3a. The input offset can be nulled with a preset.

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 T 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 330k

CINPUT

+ OUTPUT

SiN it

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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HANDBOOK: Audio Design

a closed loop gain of 30 dB. The DC offset stjll 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

N = 20Hz
21r Cx10k
THEREFOREC= 1. = 0.8u
Zrx10kx20
330k
10k
INPUT -
oUTPUT
Vi

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 =
INPUT OFFSET CURRENT = (|B1 ~1g2)

INPUT BIAS CURRENT = Igqori

INPUT BIAS CURRENT = 131 OR Ig2 mB1=l

NON-INVERTING
INPUT INVERTING
INPUT

<+ BIAS VOLTAGE [ }
NEEDED TO MAKE

THE TWO COLLECTOR
CURRENTS EQUAL

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

RB

v —0
QUTPUT = (RA+RB ) Vi

INPUT
SHORTED
TO GROUND

- OP AMP WITH NO
177 INPUT BIAS CURRENT,
BUT WITH AN INPUT

OFFSET VOLTAGE Vyp

Fig.5. The effect of VIO
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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 (Vip), 80 nA (IB) and 20 nA
(1B1—IB2). 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

‘ RA
— AN ———y
182
‘ .
c RB
INPUT ‘

AP N

NO BC OUTPUT
PaTH = +(1B2 x RA}

OP AMP WITH NO INPUT
OFFSET VOLTAGE, BUT
s ’ VgITHBINPUT BIAS CURRENTS
181,182,

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 (IB2 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.

RA
330k
NN —
RB B2
1u0 10k Y
INPUT .
O'I tv 741
[} 0 {4
1B1
RA
330k . “€——O0 OUTPUT

10k POT

Ave A L
B

FREQUENCY RESPONSE
1_ . GBW
27CHB 33

16Hz TO  30kHz
DC GAIN = ZERD FOR EXTERNAL
SIGNALS AND UNITY FOR V10
DC OFFSET AT OP AMP OUTPUT =

330k x {1B1 -1B2)
= 330k x 20nA = £6.6mVV10

Fig.7. An amplifier with a gain of 30 dB.

~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 ejther supply rail. Also, the speed at which the output
voltage can move is limited by the slew rate of the device,
which is typlcally OVS5 per microsecond for a 741. This is the
limiting factor in designing amplifiers for high level large signal

voltages.
ONSET OF SLEW LIMITING

30
2
. " 20
Fig. 8.  Typical QUTPUT \ POWER SUPPLY <15
1 VOLTAGE LOADR K
power bandwidth  YOLTAGE .|
for a 741 op amp. Vep \
10 ]
s i
o L \
100Hz 1k 10k 100k ™
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 TLO81 (13 V/uS) then a
‘square’ wave is produced. The TLO81 would take approxi-
mately 1.5 uS to travel the 20 V distance, thus generating a

V5 1k0 i
A ; ouUTPUT .

at 50kHz

SLEW RATE =05 V/uS

P

Fig.9. The difference in slew rate between a 741 and a TLO81.

rise and fall time of 1.5 uS. Note, that if the resistors were
increased in value to say 250 k and 1MO, 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, ‘

uVRMS nVA/ Hz
NOISE 10 100
VOLTAGE i i 2
uVRAMS | RESISTOR/NOISE
FOR A v INNVA/ o
1 — 10 Hz
20kHz /L/
BANDWIDTH ’
0.1 5/7?’4—“_1 1
Pl J
0.01 ek 01
0.001 |
RESISTANCE
1 10 100 k0 1ok 100k c

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 0.1uV/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,
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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 v ]
Eo ={——-=) x\/(npise voltage source) > +{noise from In+Source)?+

{noise from In-source)>+{noise from RC)+(noise from RA//RB
nVA/ Hz

RA

Eo

FOR LOW NOISE OPERATION, RC

18 A SHORT TO GROUND.

1F RC EQUALLED RA//RB, THEN A 3dB
{NOISE CURRENT NOISE) IMPROVEMENT
.CAN BE OBTAINED BY MAKING RC A SHORT.

Fig.11. Modei 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/z/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 104
low noise op amp
input noise voltage-
density. 1o
Tep
v S
10
102
\li] 102 103 10¢
t (Hz)
Fig.12b. The varia- 10
tion in total input TYPICAL VALUES
noise density with 100
~ source resistance for
two frequencies. ) 104 4—
o g ] 10Hz
9 7 ATz
Vn{rms) 102 /
(nv/ vV Hz) < L

THERMAL NOISE OF
SOURCE RESISTANCE

——

10 102 103 104 105 108
Rg (1)
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Fig.12c. The equi- hé
val&nt in[;ut n?ise TYPICAL VALUES /-
voitage or wo /

bandwidths as a - . -
10HzITO 20klz / 1

function of fre-
Vn(rms)
-——":;//T
p—/

quency.
{uv)
200Hz TO 4kHz

102 100 104 105 06
Ag (1)

The equivalent input noise voltage Ein =\/(En2xbandwidth2)
For 20 kHz bandwidth '

Ein =+/(En?x20,0007)
Ein = (Enx 141) nV pms
But En = 4nVv/Hz

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 afid current densities

have a flat spectrum (which is not too far from the truth!),
INPUT : )

SOURCE
RESISTANCE RA

RC
100R

. OUTPUT
—0

Fig.13. A low noise amplifier.

A. Calculate the individual noise sources.

Resistor Noise

Effective resistor is RA//(RB+RC)  1k0

Therefore thermal noise (from Fig.13b) =3 nV/"v/Hz
Noise Voltage

a=4nViNHy
Noise Currenﬂt_u
c=0.5pAN Az

which sets up a noise voltage through (RB + RC). This noise
voltage is 0.5pA x 1k0 = 0.5 nV/A/Hz
Therefore the total noise voltage

——————— ) xv/ (@7 + (0.5 + (3

Eo=(

i

101 x4/ 16+0.25+9

101 x+/ 25.25

500 nV/\/ Hz

For 20 kHz bandwidth, the output noise = 500 x 141
,500 nVRMS

70
70.5 uVRMS

[T
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A 7 mVRMS input signal from, say, a low impedance micro-
phone would result in 2 700 mVRMS output signal and give a
S/N ratio of 20 Log (222 _) =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. g

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

F
LovPAs > rwms
| FHTER - s

+ HUM NOTCH { VOLTMETER

Fig.14. Noise measurement.

equivalent input noise in a specified bandwidth. The low pass
filter should be high order device with a steep rolt 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.

DEVIGE NOISE VOLTAGE | UMITY BAIN | StEW
AT TkHz_ BANDWIDTH | RATE
Vi Hz MHz Vs
NATIONAL
SEMICONDUCTORS 5.0 16 47
LM381A NOT OPTIMISED
SIGNETICS
SE5534 40 10 13
SIGNETICS )
SE55344A 35 19 18
741 20 10 50 11018 05
NOT USUALLY
| SPECIFIED
{BAYTHEGN
RCA136 10 /3 05
BAYTHEON o
RCA858 10 T 05
e (I~ T~
TLO7T 18 B 113
1 *FET INPUT VERY
LOW INPUT NOISE
CURRENT
D.O1PA 14/ [~
FERRANTL
ZNaBGT 4.5 (Rs = 510R) 15 =

Fig.15. Op amp performance.

#
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Biasing

INP({T 0._”.__1_

2aun ®)
OUTPUT

+1V3

Fi
KEEP i GREATER
THAN 5uA

RB

1F +Vec = 424V
THEN QUTPUT (DC} SHOULD BE +12V
THEREFORE

1.2 RA = 10.7R8
RA = 10.7RB

1.3 (FOR Vec= 24}
ALSO, THE CLOSED LOOP VOLTAGE GaIN= RAZRB_

RB
Fig.16. Biasing the LM381 (differential mode).

The base of Q1 is held at +1V3 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
% Vee (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, RAY/RB = 2k
PIN 21S AT OVS5

IF +Vee = 24V
THEN
RAZRB 65 = 12v
RS
avee 0.65 RA = 11.35RB

rA =133 gp
0.65

LM331

+
o—i}
INPUT )

——0 OUTPUT

{%e+Vee)
§ RA
4
/ % RB

Fig.17. Single-ended biasing.

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 vo|tage
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INPUT 1000,
FIRST CALCULATE THE DC_BIAS CONDITIONS 1 =
(BALRB, 43295y 2
RB
1
RA = 8.23 RB oUTPUT
LET RB = 10k . .
THEN RA = 82k
THE AC VOLTAGE GAIN = X33

21+ RA

LET RC = 2k7 {THE NEAREST PREFERREOD VALUE} _ +C3
THE LOW FREQUENCY ROLL OFF RB
FL=1 = 20Hz

RC, RA ‘
THEREFORE RC = ™2 - 256Kk RA p
32 10k

21C3RC RC

THEREFORE C3= 1. = 3u0
21x20x2k7

OUTPUT NOISE = 15uVRMS (APPROXIMATELY}

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,

‘ 50Hz
20
10 A\ 500 -
GAIN 2120Hz
dB
0 ___ LINEAR
|  BREAKPOINTS
\\
101 ~ RIAA CURVE
20 \

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.

=100mV DC OFFSET
CAUSED BY BIAS

MAGNETIC CURRENT

PICKUP FLOWING THROUGH
INPUT /
C4 “ QUTPUT
2200 :

R )
+ *RC4136

- C3 RC4558
10u SES334
TANT

Fig.20. An RIAA-equalised preamplifier.
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Rz, 60 dB

Low freguency gain =
Y Y g R4

Low frequency rolloff = = 15Hz

2mR4C3

50 Hz breakpoint ~———
27R2C1

The gain drops at -6 dl?/oc'tave beyond this point
300 Hz breakpoint = ~——ouv—o
2mR3C1

Now the gain remains constant until the next breakpoint
ACgainat1kHz = R3 = 40 dB
R4

: 27R3C2 .
The gain now falls at —6 dB/octave beyond this frequency.

A5 mVRMS signal at 1 kHz wili result in a 500 mVRMS
(1V4 pp) at the preamplifier output. If the amplifier is pow-
ered from £72 V, then there is an overhead margin of

2120 Hz breakpoint

Inaximum output swing =20 V )=14

typical swing = 1v4 ’
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.

MOQUNT CLOSE
TO OP AMP

T
T

17777
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

ETI JUNE 1980

section as possible. If it is possibie 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 that
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 Ri:d [ APPROXIMATE RATIO

Vin Vout +80 -

XdB = 20 log (24}

-~ 1000

dBm | Vpp | VRMS

20 1 219V | 7,75V
4.38V 1.55V
19V |

B | 1.08V 10.387V
-20 _10.219Vv [0.077V
—40 _121.9mV}7.75mV
-60 .19mV | 0.77mV

dBm IS THE UNIT OF VOLTAGE LEVEL
0dBm IS TmW OF POWER INTO A 600R
LOAD

Fig.22. The dB and dBm story.

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

T +30dB
SIGNAL LEVEL -20dBm
50dBm

{2mVAMS)

TOME CONTROLS
FIXED GAIN 0dBm

v LINE DRIVER
AND DUTPUT
MIXER

O FADER
MICROPHONE 7
INPUT

LINE QUTPUT

N sgamm
¢ (1VERMS)

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 chm loads, but these units
are small high quality power amplificrs. i
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2. LARGE SIGNAL, OR POWER, AMPLIHERS

generating significant distortion or bursting into oscil-

Jation or burning itself out. Power amplifiers are,
however, prone to all these effects and great care is needed
during their design.

a power amplifier must deliver power into a load without

Power

Power is measured in watts and is defined as the product
of VRMS x IRms (Fig.1c), 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 #] L =an
] RL-38R
A
160 v RL=15R
A0
)P4
j: AN
; // VOLTAGE/
// POWER
3 /,/‘ & GRAPH
1 //
A i A A
POWER Vg //.-/
INLOAD . A7
{WATTS) *~ A g
0.1 ¥ /"/J/
Z1
0.03 ,///:
0.01 b
0.003
0.001 L L
o N o % em e & 8 € B3R88e

Fig.1a. (above) Graph of voltage Vpp ACROSS LOAD

against power.

4R 8R 18R RL
% ©0.031 |0.015 0.008
v 0.28 0.140 0.075

10y 3125 |1.562 0.833

30V 28.15 [14.062 | 7.50
\j“‘“’ 3125 1156125 )} 83,33 Fig.1b. {left] The power dissi-
pp . ol o
AChoss ST sgitidgem a load against drive
Lapis.
~
o A Fig.1c. (left) The measurement
of power,
w [N, AT
J U Vp RS
Vi=Vppx % . v
Vims - VOB x hx L = YR - 935 vpp

2828
POWER = Vs * lams = Vaus®

- RL
POWER = V2B
8xRL

c4

DC voltage. The chart in figure 1b shows the power dissipated
in a load against drive voltage. If you have an amplifier that
has a maximum output voltage swing of £10 V, then the
maximum power output will be 12.5 watts into a 4 ohm load

" (from Fig.1a), 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, aithough 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
fife time. This is why power amplifiers and power supplies are
commmon 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
temperature.

Other heatsinking materials are used in the construction
of power devices such as heat conducting plastics and pastes
{Beryilium 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 | 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

(E +Vec

INPUT

ouTPUT

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
+0Vé6 =
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 TV2 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

0.6 mV.

CROSS OVER DISTORTION FOR CIRCUIT IN FIG 2
OpAmp SLEW RATE = AV
AT

SLEW  SLEW RATE

RATE
tF SLEWRATE = QV5 /uS

THEN AT =1.3
0.5x10°

= 2.6uS

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.

5
4 L i
THD CONSTANT Thp 4
% 3 | FREQUENCY 0% CONSTANT
POWER

- 7 a I
0.1 0.1 1 10 100 10 100 1k 10k 100k
POWER FREQUENCY

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

Low pisTarTIoN | "\ AnGPL

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 LOOP GAIN [ 180°
70 | | i
A oo ~ PHASE SHIFT 1 :zg
OPEN 53\\ 4 ]
LOOP | N 120
GAIN < 1100
a8 3 T ~ 80
20 ‘ AN
. 76| CLOSED LOOP GAINN_ N 4
UNITY o PHASE MARGIN
GAIN ] 20 &
-10 fo

1k 10k 100k ™ 10M

FREQUENCY —»
Fig.6. Gain and phase respohsg,

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.

Vi

- 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.

SINEWAVE
GENERATOR | Fx L
. TEST

UNDER

Fig.5. THD measurement.
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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)

INCREASES GAIN
FROM 20 UP TO 200

O +Vee (+18V]

"L gins

INPUT 2 BiA
O l 470u
25V

"W 40Hz ROLL OFF

Fig.9. Medium power audio amplifier. The LM380 will work with a
supply voltage range of 8 to 22 V. It can deliver 4 watts of power into
8 ohms at 20 V, although a good heatsink is needed for this level. The
inputs are ground referenced and the output is automatically biased to
¥ Vec. The voltage gain is fixed at 34 dB. It also has a short circuit
proof output and internal thermal limiting.

o +Vee

1N4001
INPUT

s

100k

1RO LS
[ 4R (MIN}

100n

”'WF__

100k
3k3

—— 4u?

[+3}
[+3}

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.

0.8 i = Ve = 12V
' T

AMPLIFIER -
DISSIPATION. ,/ i
p 7

/1 el

{(WATTS) 0.6
- 3% THD LIMIT

=9V

0.4‘ / >
Al
0.2 ' N

0.0 :
0.0 0.1

<
1 8

02 03 04 05 086 0.7

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.

3.0
e ~ T~ 20v
20 Pl i B | A 3% THD
DEVICE // 4 i i 3
DISSIPATION ) |
(WATTS) // \;’:\/
~
10 — 4 14V,
12y
0 10 2.0 3.0 Z0
OUTPUT POWER (WATTS) INTO 8R
FEATURES

TO 220 PACKAGE — EASY TO HEATSINK
POWER SUPPLY RANGE 6 TO 18V

QUIESCENT CURR
POWER OUTPUT 1

ENT 40mA
4 WATT (4R)
9 WATT (8R}

CLOSED LOOP GAIN 30dB

5
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. Ata £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

t 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.1. The higher the Q of the resonator the more stable is the
resonant frequency, and the purer the sine wave. To stabilise

RESONATOR
Fo

GAIN
CONTROL

QUTPUT

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

Fig.1. 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, C1 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

AVA

OUTPUT

oo 9 R3
- NN——y
..IE‘ R4

gm ‘ g

Vin

el

" FEEDBACK

R2

Fig.2a. A Wien Bridge oscillator.
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the amplifier must have a voltage gain of at least x3. To
stabilise the amplitude a thermistor is used in the feedback

1kHz RAS53 THERMISTOR {NEGATIVE Te)

1
I
.

|15n

7

AAA

270R ;ln

10k

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-

AN~
R3
o ok
R1 AT POSITIVE FEEDBACK

10k

[1%]

+ ~
) 1c3 )
+ SINE AND
COSINE

QUTPUTS

.

GVT

i 4 x TNG148

Op Amp POWERED FROM 112V

|

NEGATIVE FEEDBACK

< R4
10k
{Cs POWERED FROM 12V

Fo=_'-—. * FOR 1kHz RA= 10k C=16n

2ZnRAC
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, 1C2. If the output of IC2 can swing to

1 10 V then the hysteresis level will be + 10 x RA
» “RE volts

k]
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The oscillation frequency and triangle symmetry is linearly
proportional to the output swing of [C2. If a variable fre-
guency 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.

_—'”'E.— 100k
AAANA

RA RB
= 50k
e SVAVAVA® §
+
R
et 2A%%

+10V - .
1C2 OUTPUT .

10v =

INVERTING INPUT OF IC1 1S A VIRTUAL B\RTH
THEREFORE =, 10V

R
CURRENT CHARGES AND DISCHARGES CAPACITOR C IN
THE INTEGRATOR GOVERNED BY THE RELATIONSHIP

€ W= jine
a1
THEREFORE 4V =i = 10
dT C RC
av Loy
dT AT
80,1 _dv 1. . 10

AT T 4T ¥ AV T RCAV
WHERE AV = 20V AND 1_ = FREQUENCY OF OSCILLATION Fo
AT

THEREFORE Fo= | Hz

o A0 K
AT RCx20 2RC
Fig.4. A triangle/square wave oscillator.

A. Assume an output voltage swing at {C2of + 10 V.

For £ 1V Hysteresis,

RA=RB
10
Let RB = 100k, then RA = 10k
Eo 2 KHE s o s e
AT iAv CxRx4
10 _
Therefore CR = ————— = 2.5x 107
4x1000-
Let C = 100n

3
Then R = 25x1077 & H5i
10-7
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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 vxrtually 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

-0
+15V
4k7 Y 1ABG
{MAX 1mA)
~d7
2 6 ouTPUT
1c2
3 |+ 12
¢ TLOB1 100kHz
MAXIMUM
RC
10k

CURRENT i THAT CHARGES C =+ IABC

VOLTAGE ATPIN 3 1C2 1S A 6.5Vpp SQUAREWAVE
THEREFORE, THE TRIANGLE WAVEFORM 1S ALSO 6.5Vpp
EQUATION FOR CHARGING C,

* IF C = 680p, IABC = 250uA,

THEN Fo= 260X10°° . . 2828 kHz
680x10™' *x6.5x2

Fig.5. A linear VCO.
decades of current. The Schmitt trlgger uses a TLO81 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, 1C2. 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 1C2 IS 10V
THEREFORE, IC2 SWING WiLL BE 5V

DURING HALF CYCLE A,
iA = {Vin --1/3Vin
A = in - 1/3vin)
R1+R2
iA = Vin_
300k
OURING HALFCYCLE B,

Q1 1S ON AND SO THE JUNCTION
OF R1,R2 18 SHORTED TO GROUND
® = U3Via =_Vin
R2 300k
THEREFORE, THE CURRENT THAT CHARGES AND

DISCHARGES € IS THE SAME MAGNITUDE IN BOTH
HALVES OF THE €EYCLE

THEREFORE _V _ i_ . Vin__
T € 300kxC
OSCILLATION FREQUENGY Fo = 1. @ Vim__ Vi

300kxCxAV 300k x C x 20

Fo=(y—‘é‘—x0.166x10 ) Hz
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e
3
R1 R2
100k 100k
(AR IC1 +10
741 Ic2
/ Q10N QTOFF Q10N OuUTPUT
.. R4 -10
3 50k
+5
4 A | 8
BAV 1G1
* . OUTPUT
Qi e - AT
BC182L R7 I -
1Mo y
EREDBY
Q ’ AAAA— POW BY 12V
Fig.6. A linear triangle/square wave VCO.,
The 555 by supply voltage changes (typically 0.3%V). Also the temper-

.y . . Q
The 555 timer chip (Fig.7) can be used as an oscillator ature stability is good, typically 50 ppm/~C.
(Fig.8). Capacitor C is charged up via RA and RB. When the D53 ARG
voltage at pin 6,2 reaches 2/3 Vcc the discharge transistor is  emz — TOTAL PERIGD - T14T2 0,693 (RA+2RB) C
turned ON. When the voltage falls to 1/3 Vcc the discharge

S TR, FREQUENCY Fo= 1 - 1443 __
GND 1 T1+T2 {RA+2RBIC
|
ﬁ‘__ﬁ_o RESET T
CONTROL 33 vee sivee o N o N/
VOLTAGE 3 TN
renore X A low power 555 oscillator is shown in Fig.9. This
COMPARATORS | 1, |t OUTPUT employs a CMOS version of the chip which consumes a mere
TRIGGER g ' 120 uA. Capacitor C is slowly charged by current i and rapidiy
>_ discharged by Q1.
DISCHARGE
GROUND Q 45V
Fig.7. The timer chip.
I8z
T 10k
transistor is turned OFF and the charging process repeats §
itself. As power supply voltage terms appear in both the G 7
numerator and demoninator of the charging equation, it 8
drops out and so the oscillation frequency is hardly effected 2 sboipa 3 , /p)

—_() +Vee OUTPUT
SRA . +1V7

4 BC182
v Ly

8 4
77
RB i
THRESHOND 565 5 |——0O OUTPUT
| 6 .
21 5 470R AY _ i
TRIGGER 'T : o ¢
£ _L‘IOn Fo=Jd_= .0 _ . 1x3___
yi AT cAv CxVeex2
d I T0
. © CURRENT SINK
FT777
Fig.8. A simple oscillator based on the 555, Fig.9. A linear VCO built around the ICM7555, the CMOS 555.  ET]
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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 Dlgltal Electronics

In the years ahead digital electronics will play an mcreasmg 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

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
peginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
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,

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 usmg 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 £‘I1 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 Laies
engineers wanting to know more
about digital electronics, its six A4 K&
volumes lead step by step through &
number systems and Booiean algebra

to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

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 Haif adders and full adders; subtractors; serial and parallei adders; processors and
arithmetic logic units {ALUs); muitipiication and division systems.

Boak 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive-- OR feedback counters; random access memories (RAMs) and read only
memories {ROMSs).

Book 5 Structure of calculators; keyboard encoding; decoding display data;
systems; control unit; program ROM; address decoding; instruction sets;
decoding; control programme structure.

Book 6 Central processing unit (CPU), 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 too! 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.

hobbyists,

register
instruction

ride

Microcomputers are commg
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be createu. 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 unigue style of
graded hints. In 80 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 transiate 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
s0 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 consuiting 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 comp!etely satisfied your money will be refunded on
return of the books in good condition.
Please send me:-
....Digital Computer Logic & 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 Colofing Book @ £5.40
...A.N.S. Cobol @ £4.40
Ali 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
ACCOUNING b ¢ s o E QisenDTD D0 DA T b B otals o TSN T8 5 oo S0 B

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

Cambridge Learning Enterprises. Unit 11, Rivermill Site, FREEPOST, |
St. lves, Huntingdon, Cambs PE17 4BR England.
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o NEW, SHARP Lcd, 61 function, 15 level

parenthesis.

EL5101 16 Digit, 48 step, 1 +5 mem. .

....... £46.95

EL51OO 24 Digit, 80 step 145+10 mem,
................ £56.95

CASIO FX 501/502P PROGRAMMABLE Lcd

(Featured Feb ETH)

FX 501P 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
FX501P+FA1+Masterpack ... ...... .... £78.95
FX 502P+FA1 +Masterpack B R £98.95

CASI10 48 Function Led CASIO 41 Function Led

- 5 Super Shm
R S s £16:95 FX2600 Bdigit . .. £18.95
-dig! - FX3200 10 digit . £20.95

CASIO FX 8000 Led
41 function 8 digit stopwatch
with lap, multi-timer and alarms,

CASI10 FX 5000 Led
48 Function 10+2 digit, 10

memories ... £27.85 10+2digit . £29.95
CASIQ FX81 Led updated FX80, 37 function, 8- -digit L . . £12.95
CASIO FX68 Led, small 38 function, 8 digit d P ... £18.95
CASIO ML71 Musical Watch, calendar alarm. nmer m!c s ... £21.95
CASIO ML831 Musical Calculator with 11 notes . S ... £12,95
NATIONAL NS 108 42 Function 10 digit Special price. . . ... : . £17.95
TEXAS PROGRAMMABLES
*T1 58 172 function 480 step, 60 memories . . . . .. £66.95
*T| 58C above plus constant programme and memory retennon . £83.95
*T1 B9 177 function card programmable 960 step, 100 mem. .. £172.95
PC 100C Printer cradle for Ti 58/58C/59 . | .. £186.95
T158C + PCICOC ... ... oo NENTL W £235.95
T159 + PC100C . £321.95
Programme Libraries Maths /Stats/ EIecmcaI/Busmess each .. . £23.95
TEXAS Scientific TI125 or T} 35 Led TENTALIEE &8 O . £19.95
*Includes Adaptor/ Charger
Electronic Learning Aids.
TEXAS Littte Professor o R . . .. £12.95
TEXAS Dataman o PRI . £17.85
TEXAS Speak and Spell (back in stock) - . . £42.95

i+ PRICES INCLUDE POST, PACKING AND 15°/e VAT Hodok
Full range of CASIO, TEXAS and SHARP AVAILABLE.

CALCULATOR SALES & SERVICE, ARROW WORKS, ARROW ROAD K

REDDITCH B98 8NN. Tel. REDDITCH (0527) 43169
Callers by appointment onIy please

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.
Eastly integrated with existing organ
Component kit £89.00.

KEYBOARDS

We believe that we have located the best
manutacturer of square front Keyboards,

High Quality Electronic Musical in-

str under the | supervi- as used in our Kits, and can also supply

sion of Specialist Designer A. J. Keyswitch hardware including the in-

BOOTHMAN. dustry standard soft plated contact
springs.

JOANNA 72 & 88 PIANOS A

48 NOTE cc £23.80
73 NOTE F-F £37.00
88 NOTE AC £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
tity enquiries welcome.

Sixand 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
» the P.E. JOANNA, which slectronically
simulates piano key inertia — a feature
not available in any other design, Build
this widely acclaimed professional instru-
nient, for either Domestic or Stage use,
from our top quality Component kits
SIXOCTAVES—£195
7% OCTAVES—£220

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic price Split

BUILDING SERVICE

We are specialists in Electronic Piano
Manutacture and can build your Piano for
you — see lists.

Keybo_ard facility with a range of impress- INFORMATION .
ive voices 4 Please send S.A E. gquoting items of
COMPONENT KIT— £164 interest. Telephone BARCLAYCARD

* Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits. XISITSI b . ¢ otherwise

’ re welcome by appointment, i
P.A’s — SPEAKERS — s

Mal Order Only
CABINETS
Units can be supplied to add to the
Component Kits. ineluding Domestic or
Stage Cabinets and portable tubular legs

" CLEF.PRODUC S (ELECTRONICS) LIMITED &7

V.A.T.. carriage & insurance

EXPORT 4
Enquiries welcome — in Australia please
contact JAYCAR (Sydney)

16 Mavflald Road Bramhall, Chelhlre SK7 1JU. 061 439 3297

ET! JUNE 1980

orders can be accepted, all prices include |

thandar
High Quality,
Low Cost!

SC110 Single-Trace Portable Oscllloscope.
10 MHz band width;

10 mV/div sensitivity.

£139.00

+ £20.85 VAT

DM 350

3Y%: Digit % 3

Multimeter.

34 ranges; DM 450

L 4% Digit Multimeter
. 34 ranges, 0.05% basic accuracy.

£72.50 +£10.88 VAT £99.00 + £14.85 VAT

{Not lflustrated)

DM 235 32 Digit Multimeter
21 ranges; 0.5% basic accuracy
£52.50 + £7.88 VAT
PFM 200 Pocket
Frequency Meter.
20 Hz-200 MHz
10mV sensitivity
£49.80
+ £7.47 VAT;’

Fhamedne

PDM 35 Pocket

Digital ) / o

Multimeter $|ncla|r

16 ranges; 1% / Electronics Ltd,
L

basic accuracy
£34.50 ondon Road, St.ives,

i +£5.18 VAT Huntingdon, Cambs.,
E— PE17 4HJ.

F— Please send me further technical
details of the Sinclair range of
Electronic Instruments, together with

prlcehstandstochst\lsl
On Or lam particularly interestedin;-
SC DM DM DM PFM PDM

SINCLAIR ELECTRONICS LTD 110 480 350 235 200 36
London Road, St. lves, [:] D [:] D D [:]
Huntingdon,, Name

Cambs. PE17 4HJ.
Tel: St. lves (0480) 64646. Address
Telex: 32250

Sinclair Electronics Ltd. reserve

the right to aiter prices and

spemﬂcauons on Thandar

equipment without prior notice. ETI3
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EX-STOCK ONLY FROM US

i BELT DRIVEN
J.V.C. TURNTABLE

WITH STEREO MAGNETIC
FREE CARTRIDGE

LIST PRICE OVER £50

J.V.C. Turntable supplied complete

with Audio Technica AT10 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%"'x15%"' (approx.)

* ok ok %

HIGH

Limited stocks

Superh Value
10+ 10 watt AMPLIFIER Don't delay
WITH AM/FM STEREO TUNER order one today

IDEAL FOR THE HOME

A cancelied export order
brings you this offer
from the world-
famous firm of G.E.G.

AM/FM Sterec Tuner Ampiitier

Ready built. compriskng of a tuner/pre-amp. board. and
separate power supply/pewer amp, board,

Note: interconnection wiring diagram supplied.
Rotary Contrels: Tuning., on/efi velume, balance.
freble, bass. Steras Beacon indicator.

Push-button Gontrols: Meno. Tape, Disc. AF.C.
F.M. (VHF), LW, MW, SW.

ON/CFF BALANCE, TREBLE, BASS, MO'NO TAPE Phono AFG FM L
Voiume

Power Qutput: 7 watts RMS per channel, a1 better
than 2% THD into 8 ohms. 10 watts speech and music.
Frequency Response: 60Hz-20KHz within = 3dB.
Tape Sensitivity: Dutput — typically 150 mv. Input —
300 my for rated output.

MW SW Tuning.

Fully Guaranteed Ex-Stock

Disc Sensitivity: 100 mv (ceramic cartridge)
Radio: FM (VHF] 87.5MHz-) 08MHz.

Long Wave 145KHz-263KHz.

Medium Wave 520KHz-1620KHz.

Shori Wave 5.8KHz-16MHz.

Size: Tuner — 2%in. x 15in. x 7'in. Approx. Power
Amp — 2in. Thzin. x 4%in. Approx.

ONLY

£19.95

+ VAT £2.99
CARRIAGE £2.50

SUITABLE PAIR
SPEAKERS 10 WATTS

£19.95

ING.
VAT

POST
£2.50 Parr

CAR STEREO CASSETTE MECHANISM made for MOTOROLA
onwy £7.50

LIMITED ALONEY * Front loading 12 volt transistorised * Limited stocks
STOCKS £25_99 * Speed & Voltage control * Size : F\}gg%vaxgp
PLUS VAT £3.89 Post £2.50 )
HNenrys
(R ot ey ' y £1 33:,"“3 OUR 100-PAGE CATALOGUE

Phone (01) 723 1008/9
404 Edgware Road, London, W2, England
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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

Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH
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PROJECT

INFR
CONTROL

This concluding part of our IR60 remote
control project covers construction of

the transmitter and setting up
the system.

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 doublesided 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

T he transmitter circuit is constructed on two PCBs, a

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

ET1 JUNE 1980

‘RED REMOTE

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 L1. 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 f:.cg-

-
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Fig.1. Circuit diagram of the IR60Q transmitter unit.

HOW IT WORKS

The heart of the transmitter is IC1, a highly sophisticated P—
MOS LSl 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 1C 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. Q1 feeds ‘on’ pulses of several hundred milliamps to
the two series-connected infra-red transmitter LEDs, this high
current being supplied via storage capacitor C1. 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?

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 IR60 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 will 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. |f
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 [RD7 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
suppli)ed by Boss [ndustrial Mouldings Ltd. (order code BIM600S
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 mH.

The SAB3210 transmitter 1C is available from Electrovalue
and Watford.
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SwW1

SW5

sSw9

SW13

ey 575 55,

d a 8R11 3 4

e.g. INDICATES COLOUR OF SWITCH CAP

® =PIN THROUGH

PARTS LIST

sSw7(d)

LED 2
CATHODE

{0} OIS mowemmemminan’ =

ov

{(L)YOLMS memmmmmiiy " L L %

(Z)L LS mmsn

Fig.2. (left) Component overlay for the contro! board.
Fig.3. (above) Component overiay for the second board.

Fig.4. (below) The mounting positions of the controls on the double
sided control board.

Resistors
R1

R2

R3
R4,5,6,7
R8

R9
R10,11,12

Capacitors
C1
C23

Semiconductors
1C1

Q1

Q2,3

IRLED 1,2
LED 1

| D1,23,4

Miscelianeous

1R2
47R
12k
39k
22k
47k
220k

1000u 16V electrolytic
680p polystyrene

SAB3210

BFX88

BC182L

LD271

0.125" dia. red LED
1N4148

SW1—16 momentary switches {see Buylines), PP3 battery,
case (see Buylines), L1 22 mH variable, Mec switch cap colour:
green(2), red(5), orange(2), blue(4), yelow(2). . d

e.g. l INDICATES COLOUR OF SWITCH CAP

® =PIN THROUGH ET'
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oLV
volt operation.

£125 each

ETTI PRINTER & KEYBOARD type Te 300
with PUNCH & READER. Upper case ASCII with V24 Imerface 240

a1 8p each

709 DIL 14 PIN
OPERATIONAL AMPLIFIERS

100 off 25% discount

Just in
Convert this unitto a

SUPER BATTERY

1%x2'" diameter. Requires single low current

£12.50 each P&P 75p

INFRA RED IMAGE
CONVERTER type 9606 (CV 144)

Individually boxed. With data
Infra Red Lamps also advertised

optionat function keys.

MINIATURE KEYBOARD
Push contacts, marked 0-9 and A-F and 3

£1.75 each

CHARGER
Attractive green ministry quality case with
removable top & bottom plates — heavy

duty power switches — high powered resis-
tors to control current — good guality centre

3KV:to 6KV supply.

BLUE THERMAL PAPER

430f1. roll, 814" wide
£2 porroll. P&P £1.75.

mounted Amp Meter — strip of wing nut
terminals on front panel which can be used
for connecting leads

ALLTHIS FOR £3.50. pap £2.

12/24 volt input, 4 wire.
£12 each P&P £1.50

120 volt operation, 3 wire
£4 each P&P £1.50

A
STEPPING STEPPING Nonh Amefcan Philon 5 vl
MOTORS MOTOR,S 3.3 amp operation. 2 wire. PPS
200 steps — 20-oz/in. torque. § 200 steps. 20-0z/in. torque. | 9.200 revs per min. 0-250 used.

Tested.

£16 each P&P £1.50

STEPPING MOTORS

6/12 position with additionat 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 § for £5 p&p
£1.50

EX-MINISTRY SMALL GOMPAGT
WIDE RANGE VOLTMETER SOLID STATE
AC Range 1mV to 500V Full Scate 10HZ-
100KHZ DC Range 4V to 400V Full Scale.

ONLY £20 ea. P&P £2.50

4K STATIC RAM
£4 each. 8 for £24

type 9140 ANALYSER

plug-in. 1to 4 5GHZ.
£125 each

POLARAD SPECTRUM

5' Display. These are supplied with STU 2

MUST GLEAR
Large quantity of Phatomultipliers — ali 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

8C172 5p MC4001 15p  BC337
BZYBBAV7 10p  MC4012 15p  BC327
BZYBB13V 10p  MCa020 75p  BC251
2N3006 5p  74C20 25p BCI71A
1N4305 Sp  74C08 25p  TIS92
BZX79C12 10p  74C10 20p TIS93
BC212B Sp  MC4049 35p

SN76550 5p

IC 7451 10p

REGULATORS — att at 45p each. MC7805; 7812; 7815: 7912: 7916

16 pin DIL Socket 10p. 14 pin DIL Socket 8p
LED type TIL 209 Red with holder 10p each

ROCKER SWITCHES 2 polé ¢ /0 — 15p each
Spring Action TERMINALS — normally over 30p eaa. OUR PRICE 15p each

LED.s
Standard White 12p; Standard Yellow 15p; Smail White 8p

SLOTTED OPTO SWITCH supptied with data — normally over £2. OUR PRICE 75p each.

YORGIDAL TRANSFORMER 0-115Y-230V Input 13.5V — 0 — 13.5V rated 8VA output £1.70 each P&P 75p
Subsmin TRANSFORMER 0-120-240V Input: 12V-0-12V rated 4VA Output 78p each P&P 50p

o e = TRANSISTOR INVERTER

Sp  2N5449 Sp 115V AC, 1.7Amp Input. Switching is at
Sp' 2N3053 15p § 20KHZ. Output windings from Pot Core
:gs %11‘20 3(5); Can be rewound to suit own purpose or unit

Circuit supplied

can be broken for host of components

£1.25 each rer 2

KEYBOARD PAD
Size 3 x 2% x 2 high with 12 Alma Reed
Switches. Blue keys marked in green 0-9
and a star with one blank

£4 each rar ¢
or® for £15 pep e2

type CT316

EX-MINISTRY
OSCILLOSCOPES

Single Beam. DC-6MHZ. Size 82x11x20.

oty £37.50 each.

NOT US

ROSS 7 x 50
MONOCULARS

£27.50 each

Hence

We still have a large quantity of

TEST GEAR, OSCILLOSCOPES,
SIGNAL GENERATORS ETC,
and they are priced to move.

Caflers welcome or write or Better Stif PHONE for details

TANTALUM BEAD

CAPACITORS. 4.7uf
We still have a Compre- | 25V. 10 oft £1; 100 off
hensive list of ?ZXSAOS Low Profile 40 pin
MANUALS — phone or | | sockets 45p each.
send for your require- SMALL TRANS-

ménts. FORMER. 240V Input
Output 2 windings 12V &

24V 1 amp. £2 each,

S0 SIMPLE — SO SAFE
Fit a push button CIRCUIT
BREAKER. Small, compact-
3 ratings 0.8; 1.8 &
10AMP. State which one
when ordering. 76p each.

AMP METER 22" dia
Scaled 0-60. Basic 75MV
FSD. Complete with exter-
nal 60Amp Shunt. £2.50
each. P&P £1.50.

DIODES
All new full spec. devices.
IN3063; IN4148; iS44, BAX13
100 off £1.50 — 1,000 off £10

VARIACS EX-Equipment Good condition 8 Amps £25 ea.
20 AMPS £35 ea.
Some 3 phase available. Please enquire

CRYSTALS
19.2KHZ FLAT METAL CASE — 50p each.
10 MHZ B7G 50p each.

LOUD HAILERS
Transistonised — hand-held — no leads — standard internal
batienies supplied Howl switch

£20 each. P&P £2

TRANSFCRMERS — Standard Mains input

Secandary outputs

6KV 0 125A £15 ea.

3440V 0.66A with matching 40H Choke £30 the pair

3KV 50MA £8 ea. 4 Volts 250 Amps £10 ea.

18KV 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 4BA £15 ea.

425V 50HZ 2 Wirg nput Qutput 8 5KV.2. 55KVA. Couldbe ], _
—{"7in on 240V at ¥ ratng £15 ea.

STEP DOWN ISOLATING TRANSFORMER input 220, 250V
50HZ Qutput 116V 1.8KVA BRAND NEW These are very
canservatively rated £2C ea.

CAPACITORS

0.5 mid 10KV €4 ea. 2mid 5KV £4 ea.

8 mid 2.5KV £4 ea, 0 5 mfd 6KV £4 ea.

CARRIAGE on these units will be charged at cost

{NFRA RED QUARTZ LAMPS. 230V 620 Watts Size 132" x
vs'' dia. £1.50.

BRIDGE RECTIFIEH 2 Amp 50p

PHOTODIODE DETECTOR 4 Ny 1eads 25p ea.
AMPHENOL 17-way chassis mount edge connectors O 1
spacing, 15p

LFC. Slandald MAINS LEAD. Moulded (3 vertical fat pins centre
offsety 60p as.

FANS. 115V 13 Watts Size 3% X 3% X 112" BRAND NEW
£4.50 ea. Secondhand £2.50 ea.

T T CONTACTORE Heawy Rty JAVDC F

Minature MOTORS 12V with geared wheel (8 teeth 3. 16" dia)
Size 1% X 4' dia. New 30p ea.

MOTOR 12V DC with pylley and mtegral semiconductor Speed
Contral. New £1

LEDEX ROTARV 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 Size 2
% 7716 X 16", New 25p ea.

PULSE TRANSFORMER. Sub min Size %2 X
Secondary centrg’tapped. New 20p ea.

MOTOR by Inland Motar Corp DC High Torque Reversible
Usabie torque at 5% Max valtage 24V £2 50 ea. P&P £

REMO TV TYPE MULTIPLIER. Two hugh voltage outputs and
focus, £1 each.

DON'T TAKE CHANCES. Use the proper EHT CABLE 10p per
metre or £7.50 per 100 metre /drum. P&P 1'%

MOTOR by Eastern Air Devices Inc. 125V reversible with toothed
shatt {10 teeth %'’ dia) Sue 2% x 2%' dia 75p ea. P&P £1
PHOTOGRAPHIC LAMPS. fearl 230V 500 wait Screw cap
75p ea. Boxof 12 £5.50. P&P £.1 50

DECOUPLING CAPACITORS

0.05mfd 10V; 0 01 mfd. & 1mfd SOV. 0 047mid 25DV. All vaiues
100 for £1.E.H.T Capacitor 500pf 8KV 20p each. 10-way MULTI
COLOUR RIBBON CABLE New 4Cp per metre 10 metres for £3.
GEC UHF 4-button tuner £1.50 each

CENTAUR 115V FANS 412 X 4 X 1%:" £4.60 ea. ¢
EX-USED equipment, tesied. 60p each. :
POTTER & BRUMFIELD TIMER RELAY, 115V AC Heavy
duty. 7 pule cf's with 2 second delay Charge R & C for d;iferem
uming 50p each

SPEAKERS 2% 50 ohm 0 2 New 40p each.

RAPID DISCHARGE capacitors Bmfd 4kV £5 each P&P £2
f_make £1 e each

R

5,16 X

GEC UHF/VHF B-buttan wner £2 each.
DIGITAL 24-HOUR CLOCK with builtan alarm as used n Braun
Digital clocks. Silent running.-Large dluminated numerais AC
mains Sze BY% X 24 X 2%'° ONLY £3.75 each.

931A PHOTO MULTIPLIER 1n stainlass steel contaner with
window and built-in resistar network E2 each. P&P £1

SLIVER CONTROL 500W. Lag Single rack Complete with
knob Length 3%* 25p each.

RANCO 250V 1BA THERMOSTATS with Controf knobs
calibrated 50-200 degree C £2.50 each.

SOLID STATE UHF TUNERS. 30 acs £1 each.
BRAND REX blue wire wraps 30 merres for £1.
Sin SOLID RUBBER RINGS (1’ dia rubber)
dng} happy. & for £1. P&P £ 1 50
TRANSFORMERS

AUTO 240V Iinput 118V 1 Amp output £1.25 each P&FP £1 25
240V input. Sor: 6V 1 8BA 8kw Size 2': ¥ X 2" Good
quahty £1.60 ea. P&P {1

Keep the kids for

== ___JELEPHONES 706 style black or grey £5.50 each.

240V input Bac. 12V 0.92A Sie 2% X 2 X 2'". Good quakity
£1.50 @a. PP £1

240V input 12V 100MA Size 60 X 40 X 42mm 50p each.
240V input. Soc 12-0-12V 50MA. Size 53 >< 45 X 40mm £1

115V|npu| Soc. 5V 250MA Size 1 11/6 X 1.5 X 12" 2 for

SEMICONDUCTORS

1N4005 — 5p: 1N4003 — 3p.

At 5p each:

138C147, 8Ci48B, BC157, BC168, BC237, BF197 46T
0AB1, BA 54, BA243

At 25p each:

TIP31 TIP41A 2NSE96, AF139, 2TX341

BY127 1Cp. BF181 20p; BD239 49p; BD241 40p; V2
49p; BD228 50p; B0233 & BD234 Comp Pair 25W — 80p per
pr. at 50p each.

REGULATOR TBA625 8 to 20V in — 5V out 180MA
35p each BF266C 20

TV AMPLIFIER TBA 120 20p each.

Integrated Circuits

7453 5p 74H74  12p
7451 5p 74H51 7p
7401 sp 74538 1op
7402 12p 74502 12p
7476 20p 74184 70p
7485 35p 74002 16p
74121 10p 74C04  18p
74122 12p 74C74  18p
74C00 - 17p

MOTOROLA DUAL in Line 6 pin Opto Cou
plate tester version 50p sach.
EPROMS 2708 £5.50 each.

2e- 30p each. 2o -

biack or grey £7-50-aach.Older. stle. _£2.50 each.

£1.50 per telephone
Honeywell humidity controllers §0p each.
THYRISTOR TIMER. Sohd State
plastic relay case. Standard 7-pin base
MINIATURE PC MOUNT SLIDE SW TC
10p each.

DIGITAL to ANALOGUE CONVERTER.
TT! socket. With data. £2.50 each.
VARIACS. 2 3mp Standard 2404
ELECTROSTATIC VOLTMETERS. ~ 7
QOther ranges available. Please ercu
TRIMMERS. Sub min 0 2510 *
at 6p each.
CROWN replacement MOTOR “c:
115Volt SOHZ 1350 rpm ¢
SMITHS encapsulatad
DEVICES 4V-12V Can e a-
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NORWOOD ROAD, READING

MINIMUM ORDER £3 VALUE OF GOODS MINIMUM P&P £1 — where P&P not stated please use own discretion — excess
£5. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS. .

CALLERS VERY WELCOME STRICTLY BETWEEN Sam-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

ILTIMEALD |

TELEPHONE NO. READING 669656

(2nd turning left past Reading Technica! College in King's Road then first right — look on right for door with ""Spoked Wheel

refundsc
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ME DisPray ' sEEns
© DAY/DATE/MONTH DISPLAY ¢ ¢

_ 8-DIGIT CALCULATOR WITH,
 FULL ALARM FACILITY ~
. STAINLESS STEEL BRAGELET .
, bl b et

Don’t count on this
ever appearing cheaper anywhere else. We don’t think it wiil 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 !ast 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/POnos, ..., .. . tovalue ......,.... for.....
Seiko Alarm-Calculators.

Name. ...

Address . . .




CONSTRUCTORS PACK 7

Practical Electronics March issue.

rotary control knobs, one, combining o

simulated fascia.
The P.E. Traveller has a 6 watts output,

Complete with instructions.

The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the

The P.E. Traveller features pre-set tuning with five push
button options, black iliuminated tuning scale, with matching

tone-control, the other for manual tuning, each set on wood

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.

£I°0 5
n/off volume and
speaker (approx

negative ground and

[RI[Tiv

L

£15.20 including

C

CONSTRUCTORS PACK7A
Suitable stainless steel fully
retractable locking aerial and

available as a kit complete.

£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

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only.
21EHIGH STREET, ACTON W3 6NG. Mail Order Only. No Callers.

pap
£1.75

6" x4"}is

p&p.

Mon-Sat
9.38am-5.30pm
Closed Thursday

NEW
12412

AMPLIFIER KIT

An opportunity ta build your own 12 watts per channel stereo amplifier
with up-to-the-minute features. To complete you just suppiy Screws,
connecting wire and salder. Features inciude din input sockets for

cefamic cartndge, microphane, tape or tuner. Qutputs—1ape, speakers and
headphones. By the press of a button it transforms into a 24 watt mong
disco amplifier with twin deck mixing The kit incorporates a Mullard
LP1183 pre-amp module. pius 2 power ampldier assembly kits. Also
teatured 4 slider level controls, rotary bass and trebie controls and 6 push
button switches, Silver finish fascia panel with matching kngbs. Easy to
assemble teak simulate cabinet and ready made metal work For further

tnformation instructions are available price 50p. Free
£13.95I

Size 9% x 8% " x 4" approx, with kit
NDTE: for use wilh 4 to 8 ohms speakers p&p £2.55
TWO WAY SPEAKER KIT To suit above amp. Comprising 2,
8" approx Phillips base unit, and 2. 3% approx tweeters with
2 crossover capacitors £4,95 p&p £1.65.

Available only 0 first time purchasers of the 12+ 12 kit.

Size approx 13% " x 5% x 6% - -
50 watts rms, 100 watts peak output. 8ig features include two disc inputs,
both for ceramic cartridges. tage input and micraphone input. Level mixing
controls fitted with infegral push-pull switches. Independent bass and trable
controls and master volume.

ACCESSORIES ARE OR{Y
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
QUR BARGAIN PACKS

Mullard

AUDIOMODULES IN
BARGAIN PACKS
CURRENT v
GATALOGUE

PRIGE
ATOVER

£

. diagram Frequency response 20 Hz

pép

£76.00 5%

100 WATT MONO =
DISCO AMP Brushed aluminiu:ﬂg

tascia and rotary controls.  Size approx, 14" x 4" x 104
Five vertical slide controls, master volume, tape level, mic Jevel, deck level,

PLUS INTER DECK FADER for perfact graduated change trom record deck No. 1 to
No. 2, orvice versa Pre fade level contral (PFL} lets YOU hear next disc before
tading itin VL) meter monitars cutput ievel. Qutput 100 war}i RMS 200 watts peal

EMI SPEAKER BARGAI

Stereo pas 350 ki Sysrem consists of
13" x 8" approx woofer with ralled
surround: 3% Goodman tweeter
crassover components and eucuil

B e A

30 + 30 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Sitver finish ratary controls and

pushbutions with matching lascia, red mains indicator and s1era jack socket
Functons swateh lor mit magnetic and crystal pickups, tape tuner and auxiliary
Rear panel features fuse holder. DIN speaker and input socket 30 + 30 watts
RMS B0 + 80 watts peak for use with 4 1o 8 chm speakers.
Size 14%” 2 3" x 10" approx £32 9
BUILT AND READY TO PLAY pdp £3.30 D

per pack - SEE OUR PRIGES
PACK 1 2xLP1173 10w RMS output power audic amp modules,
OUR PRICE
p&p £1.10 i
PACK 2 2 x1P1173 10w RMS output power audio amp modules
+1LP1184/2 Sterea pre amp for magnetic, ceramc and auxiliary
ACCESSORIES Suitable mains power supply parts, consisting ot
mains transformer, bridge rectifier, smeathing capacitor and set of rotary
stereo controls tor treble, bass,
3.00 plus p&p £1.60
hass and twe 3%" 15 ohm mid-cange tweeter with two cross-over capacitars,
Per stereo pair
plus p&p £1.70 £4.05
ACTON: Mail Grder anly. No cailers
All items subject to aveilability. Price comrect at
27.3.80 snd subject to change without notice.
All enquires Stamped Addressed Envelope,

+ 1LP1182/2 Sterea pre amp for ceramic and auxiliary input.
2 inpus. 5
illus. our price £7.6 5 p&p £1.15
e —————

valume and balance,

Two Way Speaker Kit Comprising of two 8 x 5" approx 4 ohm

R||TnV
ALL PRICES INCLUDE VAT AT 15%
NOTE: Persons under 16 years not served without pasent's authorisation,

PHILLIPS RECORD PLAYER DECK GCO37

20 watts max
-
(M
BSR P200
relurn and ueng eve’ stereo

8§ ohm impedance
Belt drive chassis turntable £25- 50 1
cerame zandge Zxpeets a5 m

£18.25'
unit semi-automatic, cueing device. p&p £3.00
spindie agaptz* Jeaiy 5. tes {Gf home

Per stereo pair
Shure M75 6 Magnetic Cartridge 7 9 5
o disc3 use f 1 2 25 p&p
£
.

o 20 KHz Power handling |5 watts RMS
p&p £4.20
10 suit.
BSR
OUR PRICE 2.75

Mo,

HiFirecord player deck, belt drive compiete wih GP401 magnetic

cartridge—LIMITED STOCK. s
UNBEATABLE OFFER AT £27 50 campiete

ﬁYER COLLECT ONLY.
S ———————

BARGAIN OFFER

Ariston pick-up arm

manufactured in Japan. BUR [
Complete with headsheil. an
Listed price over £30.00. N&D L 0

Personal Shoppers EDGWARE ROAD LONDDN W2 Tek: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday  ACTON: Mail Order only. No callers G000S DESPATCHED T0 MAINLAND AND N. IRELAND ONLY
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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.

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.

T owards the close of 1979 it was announced in China

Backing Britain

The ability of Britain to maintain our industries in all the
above technological areas js 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-
jon? 1,000? How about 1007 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.

ETI JUNE 1980

Watch This Space

Having debated involving myself in small computers for
the last two years, | 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 wus the
final overriding reason that made me rush out and buy z small
computer?

Like most enthusiasts of electronics | usually desire new
electronic goodies quite early in their evolution and home
computers were to be no exception. All the products | 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 | have decided finally to buy a home com-
puter’. ;

“That will be nice dear”.

“l 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
thinkers”.

“That will be nice dear”".

“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”’.

(looking slightly more interested) “That will be nice
dear’’.

(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’’.

“Darling is everything alright?”,

(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”.

“But if the computer can be made to do all these
things what will be my place in your life?”.

(now facing wife with manic expression) “And it all
costs less than £400!” -

Wife
Freak

Wife
Freak

Wife

Freak

Wife
Freak

Wife

Freak
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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, | can — with a little arm waving — come up with
quite a convincing answer.

Life will of course continue without small computers.
However, | 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. | must openly confess that
although | am aware that much has already been written about
these new systems, | have previously found it difficult to mus-
ter any interest. Perhaps this is because | 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. | 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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Ceefux und Oracke
are one way broadcast

services sent uton
the sam transmission
as convenhonal |1V é
programmes RO Q‘ﬁ,a.:\z?y.r.d
’ T e
{

The Preslal computer ')

18 Capable of provaiing
over one million pages
o infoimation 118 Poy Office 1dlephone
I : netwok Eventually every
f § tuiephione subscaber will be
W able Lo receve Prestsl

The Prestel TV set s also
able to receve conventional
Tv programmes as wel

as Ceelax and Oracle

When a Prestel Callis.
being migde the telephone
1s engaged
Independent organisations

contribute mioimation directly

from ther awn dtfices

Akeypau 1s used ta select
nages and can work by remote
control or can be connectec
directy 1o the TV set

A o User reguests information

A —— a—— Computer senas a Prestel page by retorn

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 1., 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 T1589 together with PC100C
{Complete as manufacturer’s specifications)

£285.00
TEXAS /HP Accessories available
*TEXAS 7158 (Card prog 960.prog steps of 100 mem) £156.50
*TEXAS T168 (Key prog 480 steps of 60 mem) £60.00
*TEXAS PC100C (Printing Unit for T158/159) £140.00

*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes /50 Prog Steps) £25.00

For your Texas T158/59 Calculator
ELECTRICAL ENG. MODULE
LEISURE (GAMES) MODULE
STRUCTURAL ENG. MODULE

NOW AVAILABLE

*TEXAS Tt PROGRAMMER (Hexadecimal Oct) £46.50

*TEXAS T151 /i1 (10 mem 32 Prog Steps Stat/Sci) £26.30
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £17.00

TEXAS T53 (Sci. 32 Prog Steps-Coa Mem +80 Prog List Applications book) ~ £25.00

Make more of your
Texas T158/69 Cailculator
MATH/UTILITIES MODULE
If you write your own programs this library is for you! Most programs in this library
are designed to be used sither 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:

ha M Printer F ing. Superplotter. Sorting. Data
Arravn Dau Pnckmg ane Factor: Hypnrbollc Funcuon. Gamma/
F D.-u ....-.,_ h Rootl of a
F i Minimax. Romb Ditf: i

Fourier Series. Calculator Statuo Variable Arithmetic. Module Chock

*TEXAS T158 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 T158C (complete plus Applied Stats. Module) £99.00

*TEXAS T158C + PC100C £208.00,
*HP33E (8 mem. Pro Sci/Sta) .. ........ . . o o S S— £50.75
*HP32E (Advanced Sci with Statistics) .. .. .. o o W S g i £40.50
*HPG7A (K Prog 224 Steps 26 Mem) ... ..,. ,..... Com R £188.70
*HPQ37A (Fully prog with Printer). ... .......... U PO £384.35

HP41C (the newest calculator from HP) . .. . ...
CASIO FX8100 (10 dig Sci/Sta. Stop Wateh/ Alarm) £27.73
CASIO FX501P (Sci. LCD Prog. 128 Steps 11 Mem) o 3 £47.50
CASIO FX502P (Sci. LCD Prog 256 Steps. 22 Mem). . ... . ... ., .... £65.00
CASIOQ Prog Adaptor — permits Progs to be recorded on to standard cassette recorders for

£173.48

replay on Casio FX501P/Ex502P at laterstage . ... ....... ......... POA
) " LEXICON LANGUAGE TRANSLATOR v
(With 6 Lang. Module — French/ Italian | German / Spanish etc} £128.70

NOW IT'S YOU AGAINST ‘COMPUTERS"

CHESS CHALLENGER 7' (7 Levels of game) 3 £76.50
CHESS CHALLENGER ""VOICE" (10 Lavels — begmner to Masrer Plus) The strongest Prog yel in
this series — twice as [ast as the other challengers. A microprocessor with 128,000 to 160,000 bits
of read only Mem. Over BOOO bits of Random Access Mem. Teaches opening & end game solutions
Plays against itself. Solves book problems etc — and in addition IT SPEAKS. Camplele with Deluxe
playboard, 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

*FREE — mains/Charger included

LEARNING AIDS

TEXAS DATAMAN (Number Games-Table learning etc. 5/ 10 yrs) Y ) £18.00
TEXAS SPELLING B (Spelling Games ideal 5/10 years) .. - m  m £22.50
TEXAS SPEAK AND SPELL (for older children 8/1.3 years) R PR LA £39.95

IDEAL FOR STUDENTS
ALLWITH LCD DISPLAY

TEXAS 7120 (Jun Sci + Con Mem) . ., e aoooBl £13.00
TEXAS 7135 (Sci/Stat C Mem) . 56 g £17.00
TEXAS T138 {Sci/Con Mem-| F‘ola Rec Cony Dec Deg conv/Deg Min Sec) £19.95
CASHO FX3200 (Sci/Stat 10 Dig) ... e £19.00

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%)
Company/ Hospital and Government orders accepted by phone,

Barclaycard /Visa/ Access accepted by phone

TEL. 01-455 9823

EXPORT ORDERS WELCOMED
l Air Freight / Air Post Delivery '

Quotations on request
b e s — s — e e — ——— s s —

MOUNTAINDENE

21 Cowper St london EC2
ET! JUNE 1980

.circuit which allows the coil a fonger

-Will work ali rev counters

Allthese
advantages...

@ Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

A ki f
-~INnKif rorm
SPARKRITE X5 1s a high performance. top quality inductive
discharge electronic ignition system designed for the electronics
D.LY. world. It has been tried. tested and proven to be utterly
reliable. Assembly.only takes 1-2 hours and installation
even less due to the patented ‘clip on’ easy fitting
The superb technical design of the
Sparkrite circuiteliminates problems of the.
contact breaker. There 1s 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 extended dwell

2

]
%]

it

period of time tostore its energy before
discharging to the plugs. The unit includes
built in static timing light, systems fun
light. and security changeover switch

i

S

Fits all 12 v negative-earth vehicles
with coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHINGNEEDED
Die pressed case Ready drilled, aluminium extruded
base and heat sink, coil mounting chips and accessories All kit
components are guaranteed for a period of 2 years from date of
purchase. Fully llustrated assembly and installation instructions are-
included.
Roger Clark the world famous rally driver
says ‘Sparkrite electronicignitionsystems
are the best you can buy” -

Sparkrit

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. ET
82 Bath Street, Walsall, WS13DE. Phone: (0922} 614791

Name
Address

Phone your order with Access or Barclaycard
| enclose cheque!PQ's for

Inc. VAT. ang PP QUANTITY REQ'D. E
X5KIT £16:95 T
ACCESS OABARCEAYCAR D NG Send SAE if brochure only required.
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PROTON ELECTRONICS

SAME-DAY SERVICE - NOTE NEW ADDRESS'
SHARP EL8140 CREDIT CARD CALCULATOR 3mm THICK £13
SHARP EL208 LCD MEMCRY CALCULATOR £7.50
BC107  7p  8C158 8p  BC328 14p  BD131 33p  BFYS1 17p
BCcios8  7p  BC159 8p  BC337 15p  BD132 33p  TIP30 38p
BC109 7p  BC182 7p  BC338 14p  BD135 38p  2N2904 19p
BC147 7p  BC212 8  BC557 8p  BD136 38p  2N2905 19p
BC148  7p  BC213 8p  BCY70 12p  BDI39 34p  2N2907 19p
BC149  7p  ZTX214 8p  BCY71 12p  BD140 34p  2N3054 49p
BC157 8  BC327 16p  BCY72 12p  BFYS50 17p  2N3055 40p

 Wilmslow
-~ Audio

555 19p | LM390048p WSE?XS‘;?,%‘Z“’»;T“‘SS’ IN4OO1  4p -
741 15p TBAB10 95p _Bridge P IN4OO4/ B K
7062 60 | NCIGI0RTIOp  Lod remnorvalow 527 32p  [Ni00¢/ 550 T irm for speakers!?!
CA3046 65p | MC1458 40p Led Red 0.2 oM Ngia 3 3
708 "29p  741MewiConBDI  t4p 214 3P SEND 50P FOR THE WORLD’'S BEST CATA-

SPECIAL OFFER: 741 Metal Can 10 for 120p

Resistors 0.5W 51, Carbon Film £12 Values 100-10MQ 1p. Polyester Caps
0.01-0.14-0.1u 3p; .15, .22, .33 Bp; .47 8p; .68 8p; 1u 10p. Electrolytics All 25V "
4.7p-22p 4p; 47-68 6p; 100 8p; 220, 330 12p; 470 16p. 1000 PC Mount 20p;
6800 65p; 10.000 95p; Panet Mounting Neons 20V 20p.

All Fult Spec. Guaranteed. C.W.0, P, & P, 30p. Mail Order Only.
70 BRIGGS FOLD ROAD, EGERTON
BOLTON, BL7 9SQ |

E PROMS

Surplus to requirements
2708 £5.00 each
4716 £25.00 each
Parts sent by return.
Programming Service if required.
Please add VAT (15%) and 30p P&P

BARINGLOCK LTD.

31 Ashdown Avenue
Saltdean, Brighton
Telephone: 01-686 1922

LOGUE OF SPEAKERS, DRIVE UNITS, KITS,

I(-::;gSSOVERS ETC, AND DISCOUNT PRICE

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS -
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -
HARBETH - ISOPHON - |.M.F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
VIDEOTONE - WHARFEDALE.

WILMSLOW AUDIO

histo el e

SWAN WORKS, BANK SQUARE
WILMSLOW, CHESHIRE SK9 1HF

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.

. haztsinks and

R f our
CPR 1 — THE ADVANGCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The POWER AMELIFIERIKIT, The kif fcludes afl matalwork: Neatsinks endlha s m‘;?;l;’:fi?&y\i’l?é’c o]
superiority of the CPR 1 is probably in the disc stege. The overload margin is a superb 4058, this O R AT (o e K L G L T
together with the high slewing rate ensures ciean top, even with high output cartridges tracking other produ_:cts. Comprehensive instructions and full back-up servic
heavily records. C de distortion is eliminated by an unusual design. R.1A.A. confidence in a few hours.
is accurate to 1bB; signal to noise ratio is 70d8B refative to 3.65mV; distorion <005% at 30dB
overload 20kHz.
Following the stage us the flat gain/balance stage 0 bring tape. tuner, etc. up 1o power amp.
Signat 1o noise ratio B6d8; slew-rate 3V/uS: TH.D. 20Hz — 20kHz<QDB% at any level. F.E.T.
muting. No controls are fitted. There is no provision for tone cantrols. CPA 1 size is 138 x 8Q x
20mm. Supply tobe = 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. Siope 24d8/octave.
Crossover points set to order within 10%.

REG 1 — POWER SUPPLY. The regulator modute, REG 1 provides 15-0-15v to powaer the CPR
1 and MC 1. ttcan be used with any of our power amp supplies or our small transformer TR 6. The POWER AMP KIT £38.80
power amp kit wilt accommodate it.

PRE-AMP KIT £39.80
#e NEW ISSUE S wx q PRE-AMPS .
CE 1708 i These are available In two versions — one uses standarc
POWER AMPLIFIERS. Our new issue 5 power ifier modules have shut-gown ‘ components, and the other (the $). uses MO resistors
that will not allow seriaus overloads for more than 0.1 sec — thus vastly increasing re|iabim_y a HEATSINKS where necessary and tantaium capacitors
elevated - i to the circuitry have iImproved the subjective qualities

ther imp 1
i i Light duty, 50mm. 2 C/W £1.70 CPR 1
which keeps CRIMSON even turther ahead of the fisld. Medium power. 100mm. 1.4 C/W M1

£2.70 CPR 1S
Disco/group. 150mm. 1.1 C/W MC 1S

£34.00

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
iransformess only 50mm high with a 120-240 prithary and single boit fixing {includes
capacitors/ bridge rectifier).

£3.50
Fan mounted on two drilled 100mm ACTIVE CROSSOVER
heatsinks X02
2x4 C/W 85 max. when used with X03

PRE-AMP KIT two 170W POWER SUPPLY

This includes ali metalwork, pots, knobs, etc., to make a complete pre-amgp with the CPR 1 {S) module if modules £36.00

= THERMAL CUT-OFF, 70 €1.90  REGl  £9.30  7TR6 ' €250
TOROIDAL POWER SUPPLIES BRIDGE DRIVER, BD1

All prices shown are U K. only and inciude V A.T. and post. C.0.D. 90p extra £100 limit. Export is no CPS1 for 2x CE 6§08 or CE 'IOO::L19 50 Oggain up to 340W using, 2x170W a~rs a:

i . d iarge S.A.E. or 3 Intesnational Reply Coupons for detailed E
m‘::’;i;ﬁem wsfierispecticlperpSendDied CPS3 for 2x CE 1004 or 1/2 x CE
. § 1008 £23.50 UK — Please allow up to 21 days

CPS6 for 1/2 CE 1704 or 1/2 CE ‘Write for free literature or send 50p f2,
1708 B manuai

Crimson Hektrik

1a STAMFORD STREET, LEICESTER LE1 6NL.
Tel. (0533) 553508

ETi JUNE 1980



Complete Audio/Tuner Kits

Radio/Audio/Communications Modules

LW-MW-SW-SW DC tuned and switched

The Mark |1l 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 I11 A series  ‘Reference series’ tuner modules £171.35 inc.
Mark 11l B series *Hyperfi’ modules, with switched
IF BW, pilot cancel decader £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.
= tyle and performance - wi real
POWel' Ampllﬁer %g//r and [frace%’ PSU desfglz;/.7 ?

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 Il tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channei,
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 «r-..£178.25 inc. Carr. £5.

= More features and facilities, thanks
P reamp_llfier to OC 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 Joudness, 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 cantrol override. Price for complete unit about £149-ex VAT.

Semiconductors

FOR COMPLETE LiSTINGS —
SEE OUR NEW PRICELIST

" Radio/Communications ICs

HA1197
CA3123E
TDA1072
TBAB51
TOA1090
TDA1220
1.15 TDA1083
0.80 TDA1062

SL1626 2.80
1.84 SL1630 1.86
1.84 SL1640° 2.17
217 SL1641 2.7
2.50 “SL6600 4.31
2.80 SL6640 3.16
377 SL6690 3.68
250 MC1496 1.44

4.31
2.59
1.38
1.38
2.24
2.24
2.53
3.16

1.61
1.61
3.09
2.53
3.51
1.61
2:24
2.24

VARICAP 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 20
BB109 0.31 KV1225 25v tripie 3.16
MVAM2 1.93 BB212 9v dual 2.25

SD6000
TDA4420
MC1330pP
MC1350P
KB4412
KB4413
KB4417
MC3357P

CA3089E
CA3189E
HA1137W
HA11225
HA12412
KB4420
TBA120S
KB4406

§L1610
SL1611
SL1612
SL1613
SL1620
$1.1623
SL1624
SL1625

2.1
2,53
1.95
2.47
2.8
1.95

1.84

POWER MOSFETS B2

ince pioneering tite 100W complementary MOSFET technique - Hitachi have developed a rénge
of output devices and drivers that ought to revolutionise opimions and attitudes towards the
design of all LF amplification systams. We have a new 48 page application note {£1.50 inc) and
complete sets of parts, modules and now the new complete PA system (3ee above).
2SK133 120v N-ch 100W MOSFET £6.33 28148 Pch comptement " £6.33
2SK135  160v N-ch 100W MOSFET £7.29 -“2SJ50 Pch complement £7.39
PA101B Kit for 100W MOSFET PA fess 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 otitput capability,
0.002% typ THD at 10v RMS output (imagine the overload ‘margin !1). It comifort-
ably supercedes discrete circuit desjgns in’ terms af 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.
. We have various.RC (Cs, including NE544
Radlo CO“tl’Ol ICS NE5044, and twa new ones fromgOK/

- 4 channel dig.prop. FM TX IC. 30mW out {amptifyable) -£2.30 inc

- 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

CMOS, LPSNTTL, TTL, MPU: / ST
. L. . P . . volume - also . Standar
Listings in the new pricelist. linears and TTL OK.
Things like ICM7216B, ICL8038, 8080A, 6800P, 2708, NE555,NE556, etc

. . Contain yourselves, RF fans ! Not yet ready for‘
Commg Soon........... ¥ full launch unul autumn_but previewed here:-

SSB transceiver system : 10kHz to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at fast. With the correct first mixer, the basic PCB
covers 10kHz to 1000MHz - using LO fed from ext. source (Our 2 IC Mullard 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.

Most CMOS is available in low

CATALOGUES 60p ea . all three for £1.60
h PRICES SHOWN HERE INCLUDE VAT
Please send an POST/PACKAGE CHARGE NOW 35p

SAE with ali -
enquiries,
Phane orders by
ACCESS - but
minimum £5
Callers welcome

TELEPHONE (STD 0277) 230909
ETI1 JUNE 1980

-
CWO PLEASE
Goods are offered subject to avalability. prices subject
to change . so please phone and check if 1n doubt

INTERNATIONAL 3

200 North Servite Road, Brentwood, Essex

TELEX 995194 AMBIT G POSTCODE CM144SG-

All switching of bands by, a single
pin to gnd. Varicap tuned, 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
communiéations. Probably also the world’'s —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

944378.2
£26 45

Again, Europe’s widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder 3
26/38kHz filtering and muting preamp output ';» ]

o
Broadcast FM IF strips for all occasions, including the new 911225 - with diode
switched narrow filter option, uitra linear phase ceramic filters, §4dB S/N, and
0.04% THD (40kHz deviation). Plus usual things Jike AGC, AFC, dev. mute, fevel
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.

The World’s fargest range of receiver DFMs is now
joined by the DFM7 (shown)} - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz 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

Most popular types are available-
Cry tal Fi ters ex-stock, and in quantity.
10.7MHz  25kHz Channel spacing 8pole £16.67

12'%:kHz . £17.82
2.4kHz SSB £19.78. ("=

Monolithic dual roofin§ filter £2.30
\!

34.5MHz  1.3dB loss, 80dB stopband HF
The most efficient warning so::nders yet

£36.80
£3.74
£3.57
£2.88 ea

first filter in synth. RX
RC XTALS FM pairs (no spilts)
AM pairs ..
USB/LSB Xtals for 10.7SSB filter

Piezo Sounders

The latest thing in electro-acoustic efficiency. TmA 6f drive from
CMOS will give an SPL of 8B - 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz)

The data sheets shows various drive circuits,,and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat}

*f

Keyboard switches and caps

From the world’s most widely used switch
manufacturers - ALPS - 'éome 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 ciear top, to enable
easy fitting of your chosen legend. Other types are
avaitable with built in LED, 90° mounting etc.
SCM81101 - 17p, KT5 : 16p - or 29p/pair

LCD CLOCKS Clocks use 1.5v
LCD DVM at 15uA only.

N

overcap

D

complete unit
-

switch

DVM 9v/1mA

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 3%digit £22.36 each 4

WHAT’s NEW at AMBI

NEW PRICELIST/SHORTFORM :-
28 pages, FOC with A5 SAE pse
If you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET. APPLICATIONS o R e,
HANDBOOK by HITACHI : d the PAIOTE

Bigger print than our
recent one page list -
and vastly extended

and the PA1018
Everything you should know about HMOSFET devices theory and applications.

Comme:cial MA terms on apphcation

Parts 1-3
AMBIT
catalogues
60p ea, or
£1.60 the
lot.
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At last, ETIs 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 i |

synth.

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 onme. 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. :
) Qur 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.

Qur 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 sterco headphones (allow-
ing setting up of the synth without being overheard) comes to

You’ve all heard the effect on disco or pop records. It was

84

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 ET! 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 channe! 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 ail 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. ’ﬁ

The power supply board (above) also carries the monitor amplifier,
The potentiometers for each channel are all mounted on one board

(right),

ET! JUNE 1980

<

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 accommaodate 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 vyou'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

VOLTAGE
CONTROLLED bm—o
AMPLIFIER DRUM SOUND
OUTPUT

TRIGGER RAMP
AMP GENERATOR

TRIGGER
17

HAMP . 8
ey GENERATOR = - r

Law
FREQUENCY humen

NOISE
OSCILLATOR GENERATOR

Fig.1. Block diagram of the ET! Staccato.




. -l +15V

Setting Up - ‘ S
There are only three presets {RVS5, 6 and 7) to adjust. o—J}— - X 1007

Start by setting them all to mid-position then turn the noise
control to minimum and switch the noise on. This effectively
disconnects the sine filter from the circuit. Now switch the pb—— sl - o8} ARE LM380
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- — - R38(37)
wave distortion. If no oscilloscope is available, simply adjust L Lo

R32(33)
MO

o/

C2%(23)
220u
So0ma e Rzzgé(ss)
6 | : — 15V )
= _ i i
4 b P G
oo+ i o Fig.4. Circuit diagram_of monitor amplifier.
T Tes
b . . . . N .
- the presets for minimum audible distortion. This may seem
N o 1, @l T somewhat haphazard, but the human ear is very discerning
Tr—T - where sine distortion is concerned! Once the minimum dis-
Elg o w i ition has b blished, it onl i dj
£ O - ] : tortion ppsttlon has been es'ga ished, it only remains to adjust
r RV7 until the signal just disappears from the output .. ...
‘;-{%7];155‘.’512%2!\??05[ RECTIFIER . and that’s |tl

Now, the golden rule is to experiment. Apart from the

Fig.2. Circuit diagram of PSU. sounds for which the drum synth is well known, a whole range

RV2 1
RV4 R7 R8
r‘xo 580‘( % 4k7 § 4aK7
on
ATTAC%/ ! § g P1TCH
=

R6
100k

SINE
-, ADJUST

c3
100n RVS
100k
CERMET
i
N
>
NOTES
cs IC1,4 ARE TLO84
121 6038
k4700 IC31S 3340
Li] IC51S TLOB1
C1,2 ARE BC109
D14 ARE 1N4148
ZD1 1S 15v 400mW
ica
b
in .
+ SINK
SPEED ShE c13
c10 R23
{LFO) oo a7 " —=
19 _."_o—ofi =os aenTE
puag 8Ky W5~ ON Ed
lin LFo —AANA— J'F
LFO DEPTH R22 i
M0 4

TRIANGLE
WA

S
LFO SHAPE
SINE
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PROJECT: Drum Synth

O/Ps TO MAIN AMP

& [voniTor ]
| S|

[T

sws
FROM
MAIN BOARD
" O AN [vontror]
— 1amP2 |

Fig.5. Connecting details of monitor amplifiers.

HEADPHONE
/f JACK SOCKET

$W2,385

R38
18V AAAN—— e

[ 3 »

LED1.283
A\

_‘SVO-_H—_’_——

Fig.6. Connecting details of switch LEDs.

Fig.3. Circuit diagram of the ETI Staccato Drum Synth.

of strange and wonderful sounds is possible, particularly if
the LFO 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

RV7

i VCA
PINCH OFF
10k

]15
RVE 47k
10k —AAAA o

log
LEVEL

RV12 1
gk c14
‘CA DECAY a7
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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 controiled amplifier. This
means that the frequency of the final signal and its amplitude ie
its pitch and envelope, are controiled by DC voltages derived
from the original trigger. Two separate ramp generator circuits
provide these DC voltages ano all necessary. parameters of these
ramps are externally controllable. A fow frequency oscillator can
be applied to modulate the VCO if desired and a generator
produces noise for cymbal er 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 fevel. 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 C1, R1, so that surrounding sounds do
not cause false triggering. The pulse generated when the drum is
struck is then amplified by 1C1a, 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 IC1d and
[C4c. 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 IC1b 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 miiliseconds and several seconds. This DC ramp
is buffered by 1C1c 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
ICTc 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 from
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 1C5 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) Compenent everiay of the PSU and monitor amplifier board.

Fig.8. {below} Component overlay of the contro! circuit board. Take care when wiring the edge connector.
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PROJECT: Drum Synth

BUYLINES

PARTS LIST_

f—

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 Marshali’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

BLUE L X111 200 BLUE
RV2 RV4
. e 9 LR 3 LA I
E )
:
]
®
B E ca .
RED RED : WHITE
RV1 * RV12 RVS8
e s @ L I L B
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L 1o
. .
. ®
GREEN GREEN veELLOW {2
RV9 RV10 RV11
& B ® o9 . @
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! [J ®
[ 3 o

RN (o

i L® L

-€9- BT T T ST T ]

SW1 SW2 SW3
GREEN YELLOW

LED1 LED2 —— LED3
LINK
(1T o0e (X XIX] (X X1 X oes
o o
sSw4a 3
gl-15v SW1 SW6
+Ve

Fig.9. Component overlay of the function board.
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Components For One Channel

Resistors

R1,2,4,5,12,13,14,18,

20,24,26,27 10k

R3,22,28 M0

R6 270k

R7,8,19,23,25,29 4k7

R9,10,16 22k

R11,21 220k

R15 47k

R17 1k0

R38 2k2 1W

Potentiometers

RV1,2 1MO0 lin PCB mounting
RV3 250k lin PCB mounting
RV4 500k log PCB mounting
RV5,6 100k miniature horizontal cermet preset
RV7 10k miniature horizontal cermet preset
RVS 10k log PCB mounting
RV9,12 500k lin PCB mounting
RV10 100k lin PCB mounting
RV11 2MO0 log PCB mounting

Capacitors
C1 4n7 polycarbonate

C2,5 Tu0 tantalum 35V
C3 100n polyester

C4 47n polyester
C6,11,12 1n0 polycarbonate
C7 10u tantalum 35V
C8 470n polycarbonate
C9 10u 25V electrolytic axial
C10 100n polycarbonate
C13 22n polycarbonate
Cl14 4u7 16V electrolytic
Semiconductors

IC1,4 TLO84

1C2 8038

iC3 3340

1C5 TLOS1

D1-D4 1N4148

D1 15V 400 mW

Q1,2 BC109

LED 1,2,3 0.125” diared 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 MO0

R34,35 2R7

R36,37 150R

Capacitors

C14,16 1000u 25V PCB electrolytic
C15,17 Tu0 16V tantalum
C18,19 68n ceramic
C20,21,24,25 100n polyester

C22,23 220u PCB eiectrolytic
Semiconductors

1Cé 7815

1C7 7915

1C8,9 LM380

BRI1 TA 50V bridge rectjfier

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. .
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AAO p.A. cENTRE

All Solid State
Power: 40W Music

L81 oW MEGAPHDNE

All Solid State
Power: 50W RMS

Power: 10W
Range: ¥ mite

20W RMS : 1 S.N.R.: 55dB
Mono Cassette Deck Batteries: 6 - 12V Rotary & Slider Controls
V. U. Meter S

Slider Controls

V.U. Meter

inputs: 2 - Mic (ImV)
1 - Aux (100mV)
1 - Aux (15mV)

Inputs: 3 - Mic (0.5mV)
f 1 - Mag Phono (3mV)
1 - Aux (200mV) £117.30

Eosy-ta-use and hold, this fightweight megaphens
has o ronge opproaching o & mile. Features ON
OFF switch incorporated ia gistol 3rip ond forwort
focing dymamie microphone . Soligestote § ser -
conductor circuit, powered by & x 12v batleries,
Attroctive red and white cose with carrying strop.

£220.80

The A=56 15 @ 50W A.C.,D.C., ol silicon salid stats P.A. amplifier. I1s outstanding
pecformance and versatile perating feotures make 11 ideal for use in a wide range of
applicarions, such os in wchoals, factorics, restaurants ond shopping centres. The amplifier
is housed ina grey finished metal cabinet, weil complimented with a black and silver front
foscio panel. 3 low impedancs microphane inputs ore evailable. The third of thase inputs
isanalfernative fo "ousiliary” of *mognetic phona {R.1 A A }" inputi vioselecter switch
A 3 position switch marked MUSIC, SPEECH is provided 1o give Bass Cut. The pre-amplifier
cutput is ueailable through 3 5-pin DIN socket, rear mounted. Since the “ousiliary™ input
is through the seme socket, it is possible 1o use o singte connecier for recarding ond
playbacx from a tape recorder

Tee “P A, Centre’ has fuily comprenensive focilities making it unique equipment sor
~ulti-gpplication wse in audic, puolic oddres, sownd and communication systems.
Preseniaticn is it o teok sidea zabinat, with hiock siiver deck and zentral facios, housing
the 4GW mone amglifier, cowette raeorer, internl microphone ond speoker. Cutputs of
8,16 onms andt 100V Hine enaole o ide ronge of external loudspeaker systems ond P.A
Harns o be used; zperation from A C, molnm and 12V cur beftery harther increases he
Lersatility of applicat.en. and locatan passisilities. The "P_A. Centre’ con be used ata
mixer wnit, ond the internal condeaser microphone or loudspeoxer muted as required

Power: 5W RMS, Range * mile
Batteries: 6 - 15V

This i o versatile, complete P.A. systery
essential for couriers and guides, public
speakers, Iraffic and porking controllers,
showground and display ettendants and for
countless publicity ond promotion activities.
The neat feather-tone case with adjustable

All Solid State
Power: 175W RMS
S.N.R.: 55dB
Rotary and Siider Controls
V. U. Meter
Inputs: 4 - Mic (0.5mV)
1 - Mag Phono (3mV)
i - Aux (200mV) £276.60

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)

shoulder strop howses o salid-stare empiifier,
loudspeoker and siorage for the “press-to-
talk" microphone on self-coiling lead

LBS VIEGAPHDNE (SEP. MIKE)

Power: 16W, Range: 3 mile
Batteries: 8 - 15V

£69.00

Designed and developed to meat - and surpass - European performance standards, this P.A

amplifier boais 3 power bandling of 175W (R.M.S.}. It s pratected against a hort circuit
cutput and incorrect battery connections. Eoch uf the four incut channels has ils own cotary
gain ca rol ond individuo| siide switchoperating FLAYLO Filters. Ovemll Baus and Treble

levels are set by slide controls; overall votume level is cbtoined by observing the inset 2"
V.U. reterend operation of the eatro large Master control . Operation is from A,C. mains
or fram 24V D.C. 3 inputs are low impedance with @ 4mV senitivity; magnetic prona inpe?

vtk R.LA.A_ equalisation provided thiough a 5-pin DIN sockot (ImV). An ad i
input accepts vignals fram funers, tape recordars efc. (250mVY), Output matching i
and 16 chms, 70V ond 100V lines plus boaster omplifier sochet. The casing incorp:
front grob handles and prarective feet, and can be used free standing or rack mounied.

High powered, yet compact and easy 1o carry and
use, this salid state megaphone has a range of 3
mile. The noise canceliing mierophane clips onto
the bose, has a convenient press-to-talk switch,
ond volume control and is fitted with a self-
coiling leod extending to ovar 13 metres. This
sturdily conuructed megophone can be sperated
fitted onto o stand using he fapped hole provided,
frec standing on table and floor, and  poctably
shoulder slung, ar sirop carriad.

Acle 12 operdie fom pom A.C. mairs ard 12V D C. mis it the ideat salid-stote P A,
cmpfifier far iwtatlation in wchicies, carovons. peats, and for eahibitions, demonstration
ond disaloy purpowes. 3 inputs die canveniently front locared, individually gain contrelled
It serep e mierophnnes plas ceramie < crystol cariridge, radio 3r bope recordsr
Speoker Tutgu: imoedonces of 4,8 &14 ohms oad 100V ling ollaw for lang and complex
speaker runz. A Tg-wiy cheame moualing brocket stand is provided for oasy fittingto
doshoards, shetves, panels ond contral dasks. The metal cabinet is finished in grey with
biack and silves front, incerperating gain controls. tone contral and A.C. battery power
switeh with ingicator lamp

&

MICROPHONES - supplied ¢/w lead, {ack plug, busby, U-bracket (if appropriate) SPEAKER SYSTEMS - CABINETS

Mi12  CONDENSOR CARDOID - 600 OHM
ELECTRET CONDENSOR, OMNI-DIRECTIONAL - 600 OHM
M21  ELECTRET CONDENSOR, UNI-DIRECTIONAL - 600 OHM £19.32
M30  DYNAMIC CARDOID, BALL WINDSHIELD - 50K /600 OHM £28.98
M48  ELECTRET PAGING, CARDOID. (CAST BASE) - 600 OHM £26.22

COMMUNICATICNS, OMNI-DIRECTIONAL. (HAND HELD) - 600 OHM £ 6.90

L106° 10W, 8 OHM - BLACK FOAM FRONT, 'TEAK' FINISH, 8" DRIVER. PER PAIR £33.1¢

L110 40W, 8 OR 16 OHM (SPECIFY WHICH) - BLACK 'VYNIDE' COVERING EEIMIC
(fitted with metal corner protectors and complete with a slip-on cover)

SPEAKER SYSTEMS - HORNS

173  5W, 8 OHM WEATHERPROOF HORN, SUITABLE FOR VEHICLE USE

L74  10W, 8 OHM METAL HORN

176 10w, 8 OHM WEATHERPROOF A.B.S. HORN

77 15W, 8, 660, 1KO, 2KO, 4KO0, 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 STANDS

Mi121  BANQUET STAND,CAST BASE -11* TO 185" £ 7.66
M122  TRIPOD TABLE STAND, SCREW IN LEGS - 43" £ 5.1
M124 FOLDING FLOOR STAND - UP TO 60" £14.49
MI125 STUDIO FLOOR STAND, SCREW IN LEGS - UP TO 63" £20.70
M129 SOLID BASE FLOOR STAND, CAST BASE - UP TO 54" £17.25
M130 FLOOR STAND WITH CURVED BOOM, SCREW N LEGS - UP TO 594 £31.05

CABLES

z2 MICRCPHONE CABLE, HEAVY DUTY, SINGLE, GREY
(16/0 .2mm centre conductor, 100m reel)

e

“
m

o

MICROPHONE ACCESSORIES FIGURE 8 FLEXIBLE,RIB POLARISED, GREY

(13/0.2mm conductors, 100m reel)

M142 12" FLEXIBLE GOOSENECK STEM - CHROME FINISH £3.80
M143 20" FLEXIBLE GOOSENECK STEM - CHROME FINiSH
MI70 GOOSENECK FLANGE ADAPTOR ~ BLACK SPRAYED CASTING £ 2.14
M1040 WINDSHIELD COVER (BUSBY) - MEDIUM (ENTRY 17MM DIA.) PER PAIR
M1041 WINDSHIELD COVER (BUSBY) - LARGE (ENTRY 32MM DIA.) PER PAIR €221

Z29 TWO CORE OVAL, GREY
(16/0.2mm conductors, 100m reel)

Z55 6 AMP MAINS LEAD, THREE CORE, ORANGE =NE, =
(24/0.2mm conductors, 50m reel)

756 13 AMP MAINS LEAD, THREE CORE, CRANGE e
(40/0.2mm conductors, 50m reel)

MIXER

MI04 SIX CHANNEL STEREO MIXER AND PRE-AMPLIFIER - BATTERY POWERED £62.10

(accepts high& low impedance microphones, and has R.1.A.A. input) ALL PUBLIC ADDRESS EQUIPMENT SUBJECT TC 10% DISCCUNT CN CCLLECTED iT2kS

TRADE ENQUIRES WELCOME
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Assemble 1
tt in an evening!
MECHANISM & CASE

inc.assembly instructions

- @ SILENT RUNNING
@ LARGE ILLUMINATED
NUMERALS

as useo wBRAUN

DIGITAL CLOCKS

MECHANISM
WITH ALARM

THREE FOR £13.50

@ AC MAINS
@ SIZE6Y: x23%4 x 2%
Your receipt is a 2-year
guarantee

HENRY'S RADIO EXPORT
404 EDGWARE ROAD, Ei0URis
LONDON W2 1ED 01-723 1008

DELIVERY
FROM STOCK

jLB31000SLC

BUILD YOUR OWN
FM conmoL SYSTEM

TRANSMITTER BASIC KIT £36.00
RECEIVERKIT .......... £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

{£26.50

The tatest from the U.S.A.

HAND HELD GAMES | PINBALL WIZARD

* Still available %
£21.00 Featured in Nov. issue of E.T |

Supersonic Mastermind

Galaxy invaders . ... ... £22,95

Mattel Space Alert . .. £15.90 HomelVICame LB Kt

Mattel Auto Race . . £15.90 Basickit £28.90

Mattel Soceer = .. £21.50 (Conm . .
ENTERPRISE 4 n 1 £24.95 ontains everythmﬁutle:cem box and con
3 Games and calculator in one Box & s = M

Eiectronic Mastermind £12.90 Mm 3 SCSrmo s — £6.50. Mains Adaptor
U.F.0. Master Blaster . . . £24.95 Play 7

Amaze-A-Tron maze game £18.95 aan:le7 games with 4 options on each
Touch Me by ATAR! ke Simon) £26,95 AP ) d B

Football two players] £24.95 inball games 2-Basket. 1-Breakout
ZAP missile game £11.95 Versatile car alarm kit £18.90
DIGITS like Masternund) £14.95 See review in Hobby Electronics
DESTRQYER £16.95 November

CHROMA CHIME 24 tune door chimes kit
: £10.75 Built £15.95
C.B. Aerials and Accessories

COMPUTERS — Home,
Business etc.

ALL GAMES HAVE SOUND EFFECTS
EXCEPT MATERMIND AND DIGITS

ATARI video

compuler veen.. E138 | Ferax . £550.00
PET 16K . ... .. .. £670.00
STAR CHESS T,V Game £63.35 SORCERER 8K . .. £747.50
DATABASE Prog. T,V Game . SORCERER 16K . . .. . £874.00
5 NEW £89 .95 SORCERER 32K N . £887.75
CHESS CHAMPION 6 Level £654.95 SUPERBOARD 11 4K . £172.45
CHESSMATE 8 Leve! NEW £59.95 UK 101 Kit 4K . £226.85
CHESS CHALLENGER 7 £99.00 Built 4K . £286.35
CHESS CHALLENGER 10 £160.00 TRSB80 Levet 2 16K ... £409.40
VOICE CHALLENGER NEW £230.00 5%" Floppy Drive : £288.65
BRIDGE CHALLENGER NEW £290.00 Oual Drive . . ... £506.00
CHECKER CHALLENGER 2 £54.00 NASCOM 2 Kit . . . £339.25
CHECKER CHALLENGER 4 £90.00 2 Built . £396.75
ZODIAC Atrology Computer HEATHWH89 . . £1,805.00
NEW £29.95 HEATH WH 14 Printer £586.50
Snooze Alarm . £14.90 Softy Kit . . R . £115.00
EL-MAC 5MHz Scope .. £139.90 | SoftyBuilt ... .. . £138.00
RADAT 10MHz Scope . £169.00 Intelligent EPROM Programmer

PRINTERS: FLOPPY DISC: BOOKS

S.a.8. Enquiries. Please allow up to 21 days for delivery, All prices inc. of VAT,

61 BROAD LANE, LONDON N.154DJ
Day 01-808 0377; Eve 01-889 9736

Han iwith Woess
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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 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

f Very high input impedance. Electronic filters
5HZ to 70KHZ bandwidth. Operates from % to 300w

. sound input. Triac zero voltagé triggering
Master Vol / Bass /Mid/Treble / Chase speed controls |

_LB31000sL £21.40

19x9.5x3cm

LB31000SL SOUND TO LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fuily fused.
Very high input impedance. Operates
from % to 300w sound input.

Third order filters. Zero voltage fired.
Master /Vol / Base / Mid / Treble controls.

LB81000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

1000w per channel CMOS circurtry.
Zero voltage fired. Can be footswitch
triggered. Additional modules can be
cascaded to form 16, 24, 32 chan. ect

&

LB81000LC
19x9.5x 3em.

LB41000LS

£17.50

LB41000LS SEQUENCER
LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS. i

4 channels, 1000w each. CMQS circuitry.
Zero voltage fired.

LB31000LD

i 20x9.2x3.5cm

LB31000LD and 11000LD DIMMERS.
FULL POWER 3 & SINGLE CHANNEL

LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.
1000w per channel. Fully fused phase controlied
Full input and individual Triac filters.

te3100oLo £14.70 s11000u0 £6.70

20x7.8x35

POWER AMPS, 250, 150, 100 & 25w, etc.
RUGGED TOUGH DEALING AUGIS
POWER AMP MODULES,

LB250 LB150 LB2
TOHZ 10 25KHZ [TOHZ to 25KHZ | TOHZ to 256KHZ} 20H7 to 60KHZ

LB250
27 x 15 x 3.5¢cm

S/N110dB S/N110dB $/N 11048 S/N 90 dB
THD 0.1% THD 0.1% THD 0.1%- THD 0.07%
0.5v SENS 0.5v SENS 0.5v SENS -0.5v SENS
£39.50 | £26.50 | £18.20 | £11.20
~" POWER SUPPLIES
PREAMPS " Four types of powerful supply units for our

power amps. Consisting of a varnish-
impregnated mains transformer and rectifier
board {fuse protected).

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 1ts own regulators.

LBPA2. General purpose 4

LBRLD1. Relay de-

tayed speaker connec- LB250PS £24.50
betwaon “Abee  LB150PS £18.00

chan. mixer/tone stage Speaker. LB100PS £14.70
LBPAT. Stereo £5.70 LB25PS £11.20

Hi-Fi System

LBPA1 £19.50
LBPA2 £17.20

LBPA3-M (magnetic

deck inputs) £30.70

LBPA3-M LBPA3-C (ceramic
204x9.5cm  deck inputs) £30.70
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 inclusive of VAT 45 WORTLEY ROAD
For your FREE catalogue. with full spec, send a 12p stamp
Trade and Overspas inguiries welcome. L & B WEST CROYDON

" P/Packing FREE in the UK except power supplies  ELECTRONICS [ET” SURREY CRO 3EB

LB250PS

(£1.00). TEL.01-689 4138
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FT3 NEON FLASH TUBE

High intensity multi turn high voltage. neon glow =
discharge flash tube. Design for ignition timing etc 22
£1.50.P. & P. 25p (£2-01 inc. VAT) 3for £3.P. & &~
P.50p (£4-03 inc VAT & P )

RODENE UNlSETTYPE 71 TIMER

0-6Q sec. 230V a.c. operation. Incorporating a Iapsed time
indicaltor and repeat facilities. A precision motorised timer ideal
for process timing, photography, weiding, mixing, etc. Price £8.
P. & P 60p £7-8%inc. VAT & P. & P.

WHY PAY MORE?

MULTI RANGE METER Type MF15A ac. dc

volts 10 50 250. 500, 1000 Ma 0-5 0- 10

0 100 Sensitwity 2000V. 24 range. diameter .

133 by 93 by 46mm including test leads. Price

£700plus 50p P & P if£8-63 :nc VAT & P} "
NMS

METERS (New) - 90 mm DIAMETER
A.C. Amp., Type 6272.0-1A, 0-5A., 0-20A

A.C. Valt. 0-150V, 0-30QV.

D.C. Amp., Tyoe 65C5. 0-2A., 0-10A.. 0-20A.. 0-50A., 0-100A

All types £3.50 ea + P&P 50p (£4.80 inc VAT) except 0-50A, 0-100A

OC. Prce £5.00 + 50p P&P (£6.33 inc VAT).

HEAVY DUTY SOLENOID, mf by
Magnetic Devices. 240V. A_C. Intermit-
tent operation. Approx. 20 Ib. pull at

1 25 in. Ex-equip. Tested. Price: £4-76 (o
+ 75p. P, & P.{£6.33inc. VAT & P}

A.C. SOLENOID pye ether type 176/2
240 AC. Approx 1ib at 3 in
intermittent rating. Price £1 p&p 200 (£1 38inc VAT + Pi
AG/GT 24V. D.C. 70 ochm 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 3ot} {£3.11inc. VAT & P)

MINIATURE UNISELECTOR
12 voit. 11-way, 4 bank (3 non-bridging
1 homing) £3-00.

P & P.35p {£3-B5inc. VAT& P) NMS.

Reed Switches. Size 28mmx4mm dia, Price 10 for £1.00 + p&p 20p
Buttontype {Pye) 10 for £3.00{£3.80 incl. VAT)

Short E:\pter e 16amp. rating (Grouzet) £4.00

(£4.95incl. VAT

Size 27mm x 5mm, 10 for £5.00

{inc VAT £6.12) min quantity 10. 30pP. & P

Heavy duty type, size 38 x 16 x 10mm, minimum quantity 10.
A.E.G. CONTACTOR

Type LS8/L11. Coil 240V 50 Rs. Contacts — 3 make. 600V
20amp 1 break: B00V: 20 amp. Price. £6-560 -~ 50p P. & P.
smooth running. 240V, A C operation. Output aperture 45 < 40cm
Qverail size 1395\165 cm Flan%e muunnng Price. £4.25. P. & P.
75p. (Total: £6.75 inc. P. & VAT,

{total incl. VAT £1.38). 100 for £8.00 + p&p 30p (total incl. VAT
Roller Typa {Bonnella} 10 for £3.50. (£4.37 incl.

£7.50 post paid (£8-83 inc. VAT & P}

(£6-90 inc. VAT & P.)

£9.55).

MICRO SWITCHES

Sub. Min. Honeywell Lever m/s type 3115m 906t. 10

for £3.50 post paid (£4.37 incl. VAT).
These V3 types

VAT). N.M

U P LU tever m switch mig by Cherry.Co USA Precious metal
low “esetanoe contacts 10 for £2 26 P & P 30p Totalinc VAT
£2‘93 {min 10}

MERCURY SWITCH

MINIATURE 2 CAM PROGRAMMER

Crouzet 1 rpm. 115V, A.C. Motor operating 2 Raller Microswitches {4
amp). Can be used on 240V A.C. with either 0,25 mfd 250V Condenser
or 5,6K wirewound Resistor 7 watt (supplied). Price £2.50+50p P. &P
{£3.45 inc VAT & P)

ARROW-HART MAINS CONTRACTOR, cat. No.
130A30. Coil 250V: or 500V. A C. Contacts. 3 make 50 amp up
to 660V. AC. 20 h p. at 440V. 3 phase 50 Hz Price: £7.75 + p.

& p. £1.00 (incl. VAT, totai: £10.06}. N.M.S.

BMITH BLOWER, Type FF8. 1706. Smalt quiet

24 volt. D.C. BLOWER UNIT

Precision 24 volt. D.C. 0-8 amp Bicwer that works well on 12V
0-4 amp D.C_ Producing 30 cu.ft. min at normal air pressure
£450P & P.75p linc. VAT £6 04 ). N.M

INSULATION TESTERS NEW!/
Test 1o | E E Spec Rugged metal construction
suitable for bench or field work constant speed
clutch Size L 8in W 4in H 6in weight 61b, 500V,
500 megohms, £49.Post 80p (£57-27inc. VAT
& P). 1,000V 1.000M(Q). £55. Post 80p
{£64-17 Inc; VAT & P. SAE for leaflet.

Yet anothar outstanding offer.

IMFD 600V Dubilier wie ended capaciors

10 for £1-50 p&p 50p (£2 30mnc VAT « p&p' 1M 101

230V a.c. FAN ASSEMBLY.

Powerful continuously rated a.c. motor complete with 5 blade

NMS

T

Ample Parking Space
Showroom open Mon-Fri.

~SERVICE TRADING CO

- LT TRANSFORMERS

VARIABLE VOLTAGE TRANSFORMERS

INFUT 230/240V a.c. 50/60 OUTPUT 0-260V

203 watt {1 ampnc. a c. voltmeter €14 50
04 KVA (2} amp (MAX) 7.00
1 KVA {5 amp MAX) {22 50
.2 KVA {10 amp MAX) £37.00
3 KVA (15 amp MAX]) £45.50
5 KVA (25 amp MAX} £74.00
10 KVA {50 amp MAX) £168.00
15 KVA {75 amp MAX! £260.00

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

3KVA {max 15 amp.) £106-43 :
B6KVA (max. 30 amp.) £159.37 A plus Cariage
10KVA {max. 50 amp.} £327.43 o

13-0-13Vat 1 amp £2.50 P & P 50p (£3-46:inc VAT)
0-4v/6V/24V/32V at 12 amp £1860 P & P. £1 90 (£23-481nc
VAT & P}

0- GWIZV a120amp £1470P & P £1.50(£18-631nc VAT
0-12V at 20 amp or 0-24V at 10 amp £1200 P & P 1 5C
{£15.53inc. VAT & P

0-6V/12Vat 10 amp £8-25 P. & P. £1-25 (£10-93inc VAT)
06V/12V/17V/18\/p20V at 20 amp £19:00 P. & P. £1:50
{£23.58inc VAT & »
O-1OV17v/18Y at 10 amp £10.50 P &P £1.50 (£13-80 inc. VAT}
Other types in stock: phone for enquinies or send sae for leatlet

HY-LIGHT §TROBE KIT MK IV
Latest type Xenon white hght flash tube Sohd state
urming and taggenng oircull 230:240V a« operation
Designed for larger rooms. halls, etc Speed adjustable

1 g'n.s Light output greater than mam 1so called 4
Joule) strobes. Hy-Light Stobe Kit Mk IV. Post £1.50
(£22.00 - £1.50 P & P inc. total £27.03). Specially
designed case and reflector for Hy-Light £9-00. Post
£1.50(£12.08inc. VAT& P )

Super Hy-Light Strobe Kit. Price £33.00, £1.50 P. & P. (incl. totat
£39.68).

Suitable case £11.00 (£14.30 incl. VAT & P. & P )

XENON FLASHGUR E oyl
TUBES & ‘?'d" )
Range available from stock S.A E f\

for details

ULTRA VIOLET BLACK LIGHT

'"FLUORESCENT TUBES

41t 40 wat £8.70 inc. VAT £10.00 (catlers omy\ 2ft 20 watts £6.20,
Post 75p £7.99 inc VAT & P). (For use in standard bi-pin fittings)

Mini 12in 8 watt €2.80 Post-35p (£3.62 inc. VAT & F}

9in 6 watt £2.25 Post 35p (E2.99 inc VAT & P)

6in 4 watt £2.25 Post 35p £2.99 inc VAT & P).

Complete ballast unit for either 6. 9 or 12'* tvbe 230V ACop £3.50.
Post 45p (£4.64 inc VAT & P). Also available for 12V DCop £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}. 400 watt UV lamp only £14.00. Post £1 50 (£17.83 inc VAT
& P)

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT  sAct toolscep) for deta s

PROGRAMME TIMERS 240V AC operation 12 indwidu-
ally adyustable cams £7.50 + 76p p&p. (£9.48 inc, VAT)

12 Cam Programmer Timers. 240v A C op Eack Cam idividually
adjustable Price £7.50 plus 75p p&p (£9.49inc VAT)

Ditto, 6 adjustable 6 fixed cams Price £6.00 pius 75p p&p £7.76 inc..
VAT)

‘Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction. embedded
winding heavy duty brush assembly. gontinu
ously rated.
25 WATT 10125/50/100/250/500/1kD/
1 5k() £2.40. Post 20p1€£2-99inc. VAT & P
50 WATT 2500 £2-90. Post 25p (£3- GZmC VAT & P
100 WATT 15102550 100:250-500-1k{) 1 5k()2 5k()
3540 £5.90 n, & p. 35p [£7-19 inc. VAT!
Black, Silver, Skirted knob cafibrated n Nos
dia brass bush. Idea! for above Rheostats 24p cach

RELAYS

Other types available — phone for details N.M S
230/240V AC Relays: Arrow 2 ¢/0 16 amp £1.50 £1.96 nc VAT &
P). T.E.C. open lype 3c/o 10 amp £1.10 (£1.50 inc. VAT & P).
KMK?Y Relay. 230V AC 1 ¢/o Open type 10 amp tontact, mf by
Keyswitch” 80p + 20p P & P. (£1.15 inc VAT).5fer £3.75 postpaid
(E4.32 inc. VAT).
DC Relays: Open type 9/12V 3 ¢/0 7amp £1.00 (€1.38 inc VAT & P)
Sealed 12V 1 ¢/a w0 7 amp octal base £1.00 (£1.38 inc VAT & P)
Sealed 12V 2 c/o 7 amp octal base £1.25 {£1.67 inc VAT & P). Sealed
12V3ci/o 7amp 11-pin £1.35(£1.78 Inc. VAT & P) 24V Sealed 3c, o
7amp 11 pin £1.38 (£1.78 inc VAT & P) (amps = contact rating) P&F on
any relay 20p
Hellermann Deutsch. Hermetically sealed sub-min Felay. 12-24v D.C
2co0. 850 ohmcail, 0.2 pitch P C. MOUNTING L. 20mm. W.10mm
R 12mm. Fraction of maker's price £2.50 post paid (£2.88 inc, VAT)
NMS
Diamond H heavy duty A.C. relay. 230 240V AC two ¢ 0 contacts
25 amps res at 250V AC £2.50 P&P 50p (£3.45 inc VAT + P & P)
Special base 50p. (incl. VAT 58p). N M.S

19

tin

Wide range of AC and DC relays available
from stock Phone o- write in your en-
quiries

" " N .00, X KEY
(st,‘lrj.zgrmtlh\l/uAdTe&S:)a-umlmum fan. Price £3-00. P. & P. 65p. . co g r\é?
Al " SH ! u lcE I I t‘ ‘D . l Gi Prrsira cq wvr o e - Frees
Mcaa'”g;de's BRIDGMAN ROAD CHISWH NDON W4 588 01 995 1560 9 Little Newport Street,

ACCOUNT CUSTOMERS MIN. ORDER £10-00

GEARED MOTORS

,‘?rpm SIGMA motors approx. 351ibs inch
73rpm KLAXON motors approx. 25!k inch
28rpm WYNSCALE motors approx. 20lb inch
71rpm WYNSCALE motor approx. 10Ib inch
Above four motars are designed for 110V
A.C. supplied with auto transtormer 240V,
A C. operation. £7-75 p. & p. 75p. Total incl
VAT£9.78. NM S

19 pm FHP 220240V ac reversible
torque 14.5kg  Gear rato 144 -1 Brand
new incluting capacitors mt CITENCO.
Poce £1428 « (125 P & P (£17-83 ~p—

inclus VATY NM S

30 rpm 230 240V ac¢ 50ib in mi PARVALUX
Price £15.00 + £1 50P & P (E18:98:nclus VATI NM S

56 rum. 240V av 50 i 50Hz
07 amp. Shaft length 35mm Dia
16mm. Wi, Bky 600g m{ FRACMO."
Prce: £15-00 + 1 50 P & P (£18-98
inchis. VATI NM S

100 rpm 110V AC 115lb. in 50Hz. 2.8 amp
Single phase split capacitor Immense power.
Totally enclosed. Fan-cooled in-line gearbo:

Length 250mm, Dia. 135mm. Spindle dia.
15 Bmm. length $45mm. Tested. Price £12.00
+ £1.50 P. & P. (£15.53 inc.VAT). R. & 1.
Suiteble Transtarmer for 230-240V op. Price
£8.00 + 75p P, & P. {£10.06 inc. VAT).

200 1pm 35 1bs in 115V 50Hz

Price. £16-00 + t1 SOP & P (£20-13 inclus VATI N M.S
Suitable Transtormer for 230 240V ar

Price £800 + t'1 O0P & P (£10-35 inclus VATI NM S

12V, D.C. iype SD2 Shunt
MA PARVALUX Price £10°
v

386’" continuously rated 4000 rpm
+ 75p P & P (£12-38inclus

Arpm 230/240V, a.c. Synchronous geared Motor, mf, HAYDON.
2 rpm  230/240V. a.c. Synchronous geared Motor, mf.
CROUZET. Either type £2. + 30p. P. P. (£3.68 inclus.
VAT)L N.M.S.

1400 rpm 115V, a.c. Motor. HP & conlmuuusl rated. Fitted with
anti-vibration cradle mounting. *M FR Supplied com-
plete with Transformer for 230/240V 3c operanun Price.
£10.00 + {1.00P. & P. {£12.65 inclus. VATL. N.M.S.

ROTARY CARBON VANE VACUUM &
COMPRESSOR

Direct toupled to 1/3 h.p. 110/115V. A.C. motor 4.2 amp. 1380 rpm

Motor manut. by A.E.I. or G.E.C. Pump by Williams. Max. Vac. 25" H G

Max pressure cont. 10 p.s.i. int, 15 p.s.i. Max. aifflow 3 c.t.m. at 'O

HG Price £30.00 + £3 00 P & P {£37.95 incl. VAT)

Surtable transformer for 240V op. £10.00 P & P. £2.00 (£13.80 inc
AT)

COMPRESSOR

Precision built USA. Horlzontally opposed twin head diaphragm type
producing 20lbs. approx. P.S.I. per head. 3.5 plus C.F.M. Output
virtually pulse free. Powered by 110V A.C. mator size 30x23x15cm.
Weight 7 kilos. Price £24 + £2 p&p.) (total incl. VAT £29.90).

VAT £12.65. N.M.5. 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 % X Yan. O utput spindle %X 3in fong. Overall
size apprax 120X 38 x 68mm. All metal construction. Ex-equip tested
Price £2.00 + 50p P & P. (£2.88 nc VAT & P)

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.
60p

165 mfd. 440V. AC 7.5mid. 200V.A.C £1-00
2 mfd. 250V.A.C BOp 10 mfd. 250V.AC. £1.00
2mfd. 450V.A.C. 75p 10 mfd. 400V AC £1.75
2.2 mfd. 440V. A.C. 75p 14  mid. 400V AC £3.00
3mfd. 440V.AC £1.00 15 mid. 250V AC £1.50
4.1 mfd. 440V. A.C. £1.00 {block)

5mfd. 400V.AC £1.25 19 mfd. 280V AC £2.00
5.3 mfd. 160V.AC. 80p 20 mid. 250V AC £2.25
6.4 mfid. 280V. A.C. 75p 50  mfd. 3720V £5.00
6.5 mfd. 2B0V. A.C. {black}

P. & P, tp 20 mfd. 50p, 50 mfd

up to 2.5 mfd 259 3 mid
f1~50.AIIp!usVAT NM.S.

Time Switch

Venner Type ERD Time switch 200/250V ac
30 amp contacl 2 on 2 off every 24 hrs at any
manually pre sel hme 36 hour Spring Reserve
and day omitting device Built 1o highest Eiec
tricity Board  specification Price  £9.00
P.& P 75p(£11.22). R & T

SANGAMO WESTON TIME SW(TCH
Type S251 200250V o« 2 =n 3
amps comacts with override switch dia 4 -

50p inc. VAT £8.78. Aiso available with Sc'z-

London WC2H 7JJ
Phone 01-437 0576
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MICROFIL

Henry Budgett leafs through the latest
Vero catalogue to case his
computer collection.

elcome, once again, micro-fans to the world of small
Wsystems. 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
watch 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 £24.28. 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.

Dear Mr. Harris,

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

It appears that the author of this column may have been
fed 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 rajsed
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.

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 | 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 jtem the ZX80 has full machine code facilities. Although it is true that RAM
extension is limited to 16K bytes, this is no small quantity when the tight packing the ZX80 achieves in its RAM is
considered. Indeed, | 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 lanquages 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 integrared 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 datq handling capacity and incorporating a

floppy disc facility.
Yours sincerely,
Clive Sinclair.

Science of Cambridge Ltd.

6 King's Parade,
Cambridge CB2 TSN,

ETI JUNE 1980
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MORE BIG VALUE
FROM YOUR TANDY STORE

1000 OFMS/VOLTS AC/DC 6-DIGIT
8 RANGES e ~ |FREQUENCY g";’g';f?;gm

E&T&Tﬁ %ﬁifﬁgg COUNTER accuracy and minimum
Easy-to-read two colour Counts fraquencies loading. 11.5cm mirrored
from 100 Hz to over scale. DC volts, 0-1-3-10-

Scmmeter, pin jacks foral I 30-100-300-1600. DC
8 ranges. Reads AC and 45 MHz with 100 mS current 0-100a. 0-3-30-

DC voits: 0-15- 150- gate time. Accuracy is 300 milliam 3 ,
i ; - g . Resistance
1000 DC current; | 3 pom at 25°C or less 0-30-300-3k-301C- 1

0- 150 mA. Resistance: : B | then £ 30 Mkzon 10

0- %go.ooo oﬁmst.a MHz! Overload- TOG%O?SWO}?;OO- Tk-
Accuracy: = 3% full scale & rotected 1-meg Fims. Req. 9V
on DC ranges. : input. Sensitivity, 30 Ena%gao'ZZSizerq

+ 4°, on AC ranges. mV up to 30 MHz. R :
Complete battery. Req. OV battery.

22-027. REG PRICE 22-351. ReG. PRI REG PRICE

£6.95 £79.95 £29.95

TRANSISTORIZED » DIGITAL IC LOGIC PROBE SIGNAL INJECTOR

SIGNAL For RF. IF. AF circuits.
Maximum accuracy. Easy
TRACER pushbutton aperation. Needs

two "AA" batteries, 22-4033.
REG. PRICE £ 2 . 7 9

Unique circuitry makes it a combined-level detector.

pulse detector and pulse stretcher. Hi-LED indicates AC/DC CIRCUIT

Spot circuit troubles and
check RF. IF and audio
signals from aerial to
speaker on all audio
equipment. With 9v

- ] logic “1". Lo-LED 1s logic 0", Pulse LED displays
Sazt.tgrlybmstructlons puilse transitions to 300 nanoseconds, blinks at 3 Hz TESTER
. for high frequency signals {up to 1.5 MHz). input Accuiracy in 1-300 volts
impedence: 300K ohms. With 36" power czbles. ranges. Safe in hve dead
$22-300. circuits. Needs twe "AA”

batteries. 22-4034.

REG. PRICE £ 1 9 a 9 5 REG. PRICE £ 1 ] 99

REG. PRICE £9 . 9 5 :

REALISTIC DX 300 DYNAMIC VARIABLE POWER SUPPLY
General coverage receiver. Quartz-synthesised tuning, TRANSISTOR Power project boards. 1C's, ather low-voltage DC
digitaf frequency readout. 3-step RF Attenuator. 6- CHECKER aqument. Load regulation: fess than 450mV at 1

range preselector with LED indicators. 3Sband CW
demodulation. Speaker. Code oscillator. Battertes (not Shows current gain and
inctuded) or 12V DC. 20-204. electrode open and short

e 5229.95 |5k e o redur §

amp at 24V DC. Ripple: less then 25mV. Maximum
autput current: 1.25 amps. Switchable colour-codad
meter reads 0-25V. BC and 0- 1.25 amps. Three-way
bnding posts take wires, banana plugs or dual banana
plugs with 0.75 " centres. For 220:240V AC.

53515 s me£.35.95

types. Go no-Go test from
5-50mA on power types.
| 22-024.

REG. PRICE

§£9.95

You save because we design. specifically for or by Tandy at 16 factories
manufacture sell and service around the world. The quality af our

Tandy have over 7.000 storesand deatersips  PIOdUCtslias heen achieved by over 60 years
Wm!dwde‘Ovs‘ér ? 500 produrts are made i of continuous technalogical advancement

PR A A R g e ey B HE SR RED Bl b B e VT R T TR R TR s

TANDY

DEALER

Most items also available
at Tandy Dealers. Look for this

The largest electronics retailer in the world.

Offerssitgect 1o avaniabliy Instant credit avadable i st cases ~-

OVER170 STORES AND DEALERSHIPS NATIONWIDE.
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RANIAM

COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M
*BASIC
*PASCAL

TRITON
ﬂﬂ

COMPUTER

TRITON IS IMPRESSIVE!

PRALTICAL COMPUTING REVIEW DEC. 79.

Hr’*

i

c P/ AVAILABLE NOW FOR
TRITON
Disc opsratlng system complete with text editor,
, system and pl file
managament 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

i ITRANSAM ==
R o020010000 000 R0 HE VLI O TR TIEEST L LUIIOTE ST LIEEEIIOEIIHIISEIN B 45456

TRANSAM BD80 PRINTER \

I R l I o N ® L5.2 with 1.5k monitor 2k basic €294
® L7.2 with 2k monitor 8k extended basic

COMPUTER ]

@ L8.2 4k ed/ monitor 20k res Pascal £611

@® L9.2 CP/M disc based system p.o.a.
S.YSTEM' . _— @ 8k Ram Card Kit (21141) £97
Designed for ease of construction and flexibility. . 8k Eprom Cards (Excl Bx2708) £31
Kits come complete and all components and @ Motherboard Expansion 8 slot £50
software are available separately. UK designed @ Trap-Res Assm /Edit etc (8x2708) £80
and supported. Fully documented hardware and °® Tragsam BD8O 81-Dir Printer £595
software and a totally flexible approach to system @ .TVMIO Video Monitor 9"/ £79
building. Powerful and easy to use system 4 .Eprom Prog (2708) kit £29.50
monitors - a

range of languages available.
Firmware is Eprom based and upgrading from
one level to the next is easy.

SEND FOR OUR CATALOGUE FOR FULL
DETAILS OF TRITON FEATURES!

FULL RANGE OF MICRO SUPPORT CHIPS — IN STOCK

SN74LSDON SN74L554N SNT4STIBN 95
SN74LSDIN 22 SN74LS55N 21 SN74LS139N 95
SN741S02N 26 SN74LS63N 150  SN74LS145N 120
SN74LS03N 26  SN74LST3N 35 SN74LS148N 175

SN74LS138N 120
SN74LS187N 120
SN74LS221N 125

SN74LS04N 26 SN74LS7T4N 40 SK74LSISIN 85 SN74LS240N 220 SN74LS353N 1.50  3B53(FE) 1000 2112 246
SN74LSOSN 26 SN74LS75N 45 SN74(S153N BD GSN74LS24IN 180 SN74LS365N 66 228 420 8810 4.00
SN74LS0BN 20 SN741S76N 35 SN74LS154N 1.80 SN74LS242N 180 SN74LS38BN 65 BT26A 175 8154 11.50
SN74LSOSN 22 SN74LS78N 35 SN74LSI55N 125 SN74LS243N 186 ' SN74LS367TN 65 8728 190 2114L-45¢ 550
SN74LS1ON 18  SN74LS83AN 1.15 SN74LS156N 125 SN74LS244N 2.10 SN74LS368N 65 6522 B.75 2114L-250 7.80
SN7ALSITN 26  SN74LSB5N 110 SN74LS157N B0 SN74LS245N 360 SN74LS373N 175 8251 500 74¢920  11.00
SNT4LS1ZN 25 SN74LS8BN 40 SN74LS158N 99 SN74LS24IN 126 SN74LS374N 170 8253 11.00 74921 11.00
SN74L513N 55 SN741S90N €5 SN74LSIBON 1.15 SN74LS24BN 185 SN741S375N 72 8255 500 740928 1100
SN74(514N 83 SN74LS9IN 88 SN74LSI6IN 1.15 SN74(S249N 1.30 SN74LS37IN 1.75 8257 £11.00 4027 5.00
SN74(S15N 25 SN74LSS2N 90 SN74LS162N 1.15 SN74LS25IN 145 SN74IS378N 132 8259 1250 4044 1.00
SN74LS20N 20 SN74LS93BN B85 SN74LS163N S0 SNT4LS253N 125 SN741S379N 140 8155 1250 4045 7.00
SN741S2IN 26  SN74LS95AN 120 SN74LSIG4N 150-° SN74LS257N 140 SN74LS3BIN 365 6402 500 4060 1.00
SN74LS22N 26  SN74LS9BN 175 SN74LS165N 170 SN741S258N 95 SN74LS386N 57 6821P 450 2107 7.80
SN74LS26N 29  SN74LS107K 38 SNT4LSIGEN 1.76 SN74LS25N 145 SN74LS3I%ON 198  6840P 480 4116(58 for 8)8.00
SN74LS27N 35 SN74LSI09N 33  SN74LS168N 186 SN74LS260N 39 SN74LS3I3N 160  6852P 550 4118 20.00
SN74LS28N 36  SN74LS1I2N 38  SNT4LSI6N 185 SN741S261N 350 SN741S395N 180 AY.52378 1150 Z80P10 8.00
SN74LSION 25 SN74LSTI13N 44 SN741S170N 250 SN74LS266N 39 SN74LS336N 170 MC14411 1200 780CIC 8.00
SN74LS32N 27  SN74LS114N 44  SN74LS173N 220 . SN74LS273N 185 SN74LS398N 275 M57108 1243 780API0  8.50
SN74LS33N 38  SN74LS122N 79 SN74LS174N 135 SN74LS279N 79 SN74LS393N 160 M57160 10.00 Z80ACTC  8.50
SN74LS37N 29  SN74LS123N 90 SN74LS175N 105 SN74LSZB0N 1.75 SN74LS424N 450 MS57161  10.00 EPROMS
SN74LS3EN 28  SN74LSI24N 150 SN74LS1BIN 275 SN74LSZB3N 180 SN74LSA45N 125 TMSG0? 500 1702 5.00
SN74LS4ON 256  SN74LS125N 65 SN74LSISON 1.75 SN74LS290N 180 SN74LS447N 125  BILSS5 1.80 5204 5.00
SN74LS42N 79 SN74LS1Z6N 65 SN74LSI9IN 1.75 SN741S293N 1.80 SN74L5490N 195  81LS96 180 2708 8.00
SN74LS47N 95 SN74LS132N 75 SN74LS192N 145 SN74LS235AN220 SN74LS668N 85 811897 180 2518 25.00
SN74LS133N 39  SN74LS193N 175 SN74LS298N 220 SN74LS66IN 811898 180 2532 50.00

SN74LS48N 85 2
SN74L54SN 108  SN74LS135N 40 SN74LS194AN188 SN74LSI24N 180

SN74LS195AN 85 SN74LS325N 255

SUPPORT
SN74LS326N 2.85 8212 220 2101
SN74LS327N 265 8216 280 210204 1.20

SN7415352N 1.36 8224 280 21 232

95
SN74LS670N 2.70

DISK DRIVES & POWER SUPPLIES

SHUGART

SA400 5;” drlve £205.00
SAB0Q0 8" drive £380.00
Power one guality power supplies

CP2439 1x5} PSU £33.00
CP323 2x53— PSU £60.00
CP205 1x8" PSU £56.00
CP206 2«8" PSU £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.

DILPLUG SOCKETS & SWITCHES

W/WRAP SKTS DILSKTS DILSWITCHES
8DIL 020 80IL 012 14DIL 050 4D1L 120
140IL 0.35 14D1L 0.1 1601 0.65 70iL 1 15
160IL 042 16DIL 017 SCOTCHFLEX 80IL 180
180I1L 0.60 180iL 024 14DIL 1.30 16wZiF* 485
2401L 0.52 2001 027 160IL 1.50 24wZIF* 620
28011 0.74 24DIL 0.30 24DIL 2.80
400IL 0.95 28DIL 0.38

48011 0.50 ZERD INSERTION FORCE

DOUBLE DENSITY
$100 DISK
CONTROLLER

Suitable for Triton,

DPS-1, etc.

Built and tested

Will drive

Shugart compatible 8" or 514"
Drives single or double sided. Uses the 1791 chip and CPU
independent crystal.

Manual 50p + SAE. BOARD £195.00 + V.A.T.

DPS.1 MAINFRAME - PASCAL SYSTEM

MULTIWAY CONNECTORS

ITHACA $100 BOARDS
$100 to IEEE spec PASCAL/Z 8k Static RAM board (450rs)  £99.00 INSULATIONPIERCING 35770 450
buitd your own 8k Static RAM board (250ns) £117.00 gswawl“ﬂ g;u 43%5 4.74
. Pascal Micro 780 cpu board {2MHz) £105.00 way plug g 5.00
2 34wayplug 330 43/86 5.50
- Development 280 epu board {4MHz) £123.00 50 | 480 501
system. |EE- 2708/27 16 EPROM board ~ £57.00 S EH 0/100 5.80
. =N -$100 bus system Prototype board (bare board)  £15.00 Sy 4 “D GOLD 156 PITCH
/ using DPSI main- Video display board (64X 16, e e ‘-gn /12 125
frame. Supports K2 128U 7L Ascii) £108.75 30‘“““ goo 020 150
ASSENMBLE /Z and Disc controlier board £131.25 way s X 12/24 200
PASCAL/Z on K2 disc operating system £45.00 EDGE CONN PCB 15/30 220
8" disk, ASSEMBLE/ ZMacro Assm £37.50 GOLD t* PITCH 18/36 2.20
Send 50p for PASCAL/Z compiler £205.00 22/44 320 22144 2.65
our ITHACA Complete system PASCAL/ZCP/M £235.00 25/50 380 28/56 330
catalogue £2910 16k Static RAM £275.00 28/58 380 3872 380 il
30/80 415 4386 480 n‘}wavD(Nmaie 2.50
DOUBLE DENSITY CP/M NOW AVAILABLE—CONTACT US FOR DETAILS 84 wayDiNfemale  4.50
L 1 1 1 7 1 71 |
VISIT OUR SHOWROOM CAlALOGUE NEW A4 SIZED
WE ALSO STOCK: — A comprehensive range of books and . ALL P R I cE s ' ONLY 50p & S.A.E.
magazines, Vero products including S1OQand Euro_cardand Wire 1980 VISTT OUR SHOWROOM SOON
Wrap eguipment, Weller soldering equipment. Ribban cables, l Exciude VAT & P/P 9.30-5.30 Mon-Fri *
toots, tapes, diskettes. connectors and OK Tool range VAT 15% P. & P. 40p on smali orders. 1.30-2.30 closad lunch
Systems continuously on display in our showrooms. I 1EDIV Iarr]gar nemds p|eaze Tel. l 9.30-5.00 Sat
elephone credit card orders
_ accepted subject to £5 min. l iThursdayjhalfidayst:30
CRYSTALS 4MHz 240 FB(3850) 950 I RARIDIMAISORDERISERVICE [
100K . 4.43M 1.60 8080A 633 ! o T
200k 3.70 SMH: 270 6809 24.0 / TG
1MHz 360 BMH: 270 280 8. ou el - ;
mRM o, imom o l F =l
184 7.168M I 0854  12.85 Toewart 70
Mtz 150 8MH: 270 8502 8.00 A 3 [ s
2457k 3.05 TOMH; 270-  SCMP1t  10.00
3276k 270 10IM 270 6802 1385 -7 1T 1T F B

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1

Tel: 01-402 8137 Telex: 444898

ETI JUNE 1980




FEATURE

TECH TIPS

Light/Temperature Indicator

M Miller, Reading

Using 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 thresheld voltage to
iCla, 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.

—0
+3V DC

——

NOTE LEDD

IC1 1S LM3900

CUTPUT
2

B

SENSOR r

L\

LED 2

—
:::+ R2 ’ -F:Z
ci ] 10k 470u

555 Voitage Control

S Draper, Linceln

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 1C2.
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 C1 in
the normal way. The equation for out-
put high and output low times are given
below :

Output high time = R1C1(47.5+R4)

9024 vcontrol

+3-9Vv

2 L R1
- SEE TEXT

V=CONTROL lic4 6

2—Vee VOLTS 741

o—-23t1

R4
SEE TEXT

¢

<2 o7

o/P

CA3080
3

<

X

iC3
655

R3
47k

s I
1
Cc1

- @

A 74

470R

oV
—0

O~

~3-9V
—0

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.

P
I

T\

O

Output low time = R1C]1

192Vcontrol

where all resistances are in kilohms and
all capacitances are in microfarads.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.

ET1 is prepared to consider circuits or ideas submitted by

as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ET|
. TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.

readers for this page. All items used will be paid for. Drawings should be as clear
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INPUT FROM
IC21d PIN 8

Vere2d £
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.

The outputs from the counters
(IC4-6) are switched via SW8 to a
single 7447 decoder (IC7) 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.

The decimal point is now redun-
dant as it doesn’t help much and would
require more switching on SWS8. This
can, therefore, be eliminated. This
means that SW1,2,3,4 and S 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 wuse, 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.

—
“6-18V
ca
187
I
oo RYE i
' > 30K
A & 12
e Dy D
7 J
IMe ) =
S1a
oN NOTES
BOTH IC's 1€1.2 ARE 4001
o1 Q1is 8D132
)
a1
BD132
LS
ov
~0
98

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 warbls
tone generator and mixed together at
the base of Q1. LS1 can be from & —
100 R, but the transistor tends to gzt a
bit hot below 30 R, so a smail heatsink
may be needed.

None of the component vzluzs =
critical and if desired, RV1.3 :
replaced by ordinary resistors withous
affecting the variety of sound effecis
too much.

ET1 JUNE 1980



EEATURE: Tech Tips

L - -0
L +5V STABILISED
R1 ) RV2-17
47k R3 a7 ] :
10 WV = PRESETS
’V1
at A [ ——K-— .
i A g B 11— A ] Hal 100k
€1 o = . ] ﬂ,_m
a1 RESET | 5 N 1
oy oy - —
5 p— —
sb— —
1c2
R2 .
27R 7
’ 8 e —
03 p— g
A+ ) [
= 10— —
c1 1}— —
au7 h
12— =
18 13 V —
R4 .
L 19 14 ]
15 e 3
9 NOTES :
Q1.2 ARE 2N6027 OR MEU21
Q34 ARE BC108 OR EQUIVALENT
1C1 IS SN7493 BINARY COUNTER
iC2 1S SN74154 16-WAY DISTRIBUTOR. ] 00\1

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

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. 1C2 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

they block the normally ‘high’ outputs
from interfering with the selected ‘low’
output. The type of diode used is not
critical. TN914s 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

1T AN o
c1 R1
9437 10n 100R Jj’
N/C PULSE SW € Zra R7
N/O com /;7-7 10k > 120R NOTES :
1C1 18 4011
D11S 0A47

TO POWER SUPPLY
5V

ONE SHOT |56p
PULSE

y

Q1,3 ARE BC177
Q2,4 ARE BC107

Q3
1 BC177

487 3300

TRAIN TOPROBE
\o__. R6 TP
¥ APPROX < 120R AN o
400 Hz R11
. 22k
Q4
BC107
Q2
BC107
Oo— -0

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

ETH JUNE 1980

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

change-over switch connected to the
flip-flop and astable outputs.

The OA47 diode protects the pulser
against reversal of the power supply
leads. '

929



